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Introduction
In today’s healthcare environment, it remains important that the effects of medical interventions, including prosthetic 
and orthotic care, are assessed and recorded. Outcome measures (OMs) are useful in assessment, clinical decision 
making, and evidencing the outcomes of treatment to either the service user or third parties. OMs may also facilitate 
clinical audit and research, and help practitioners to reflectively evaluate their own practice. It is the position of 
the BAPO Outcome Measures Working Group that understanding and using OMs is a core aspect of prosthetic and 
orthotic practice. The primary aim of this document is to enable prosthetists and orthotists, and other team members 
such as support workers, to understand and use simple OMs in clinical practice to improve patient care. In his 2024 
evaluation of the state of the NHS, Professor Darzi states that ‘The National Health Service is in serious trouble’,1. This 
highlights the need for change and improvement. In this context, there is a strong case for measuring outcomes 
within services as part of driving improvements and evidencing success.

This updated 2nd edition of the BAPO ‘Measuring Change’ document provides an introduction to clinical outcome 
measures. This new edition comes following the 10th anniversary of the publication; the original project was 
completed in 2014 by a BAPO working group and published in 2015. This edition has been streamlined by removing 
some of the original material such as details on the survey methodology, and updates and adds various references. A 
single sheet designed for reference use in clinic has been added, in addition to an OM audit template to assess the 
frequency of OM use in a clinic or service.

Since the original publication, UK prosthetists and orthotists have continued to work on implementing outcome 
measures into practice. Two studies have been published by the project lead, investigating OM use among UK 
prosthetists/orthotists and other Allied Health Professionals, and reporting barriers to use.2,3 Natalie Hall has published 
research on clinician perspectives on OMs.4 Conor McDaid has worked on developing orthotic specific scales for the 
Therapy Outcome Measure, and has taught courses on this for the profession. Eileen Morrow is undertaking doctoral 
studies looking at outcome measures in children’s orthopaedics, and has published research to inform the 
development of a core outcome set.5 Further work will be needed to improve practice in this area, with the ultimate 
aim of improving outcomes for patients.

Evidence-based practice
The concept of EBP states that decision making in healthcare should be informed by the best available evidence, 
clinician experience, and the patient’s preferences.6 On a day to day basis, clinicians may ask such questions as:
• Is the prosthetic/orthotic device working for my patient?
• Might another intervention be better for my patient?
• Is my patient’s level of function changing over time?
• What effect is your clinical practice having on the service users you work with?

Answering these questions can be challenging and may require synthesis of research evidence, clinician experience, 
and patient feedback. Outcome measures can provide useful information as part of this process.

Outcome measures
‘Outcome measure’ (OM) is a term which describes various tools used to assess diverse aspects of health including 
physical ability, quality of life and pain. They commonly include clinical assessment procedures such as timed 
walking tests, and questionnaires. OMs such as timed walking tests are typically described as performance measures. 
Questionnaires completed by the patient are commonly termed Patient Reported Outcome Measures (PROMs). 
OMs are used to measure both baseline status, and any change in status due to healthcare interventions or natural 
progression of a condition. OMs sit within the EBP framework as they should be validated in research, often record 
patient perceptions, and may require clinician experience to administer and interpret. In the terms of the World 
Health Organisation’s (WHO) International Classification of Functioning, Disability and Health (ICF), OMs may relate to 
body function, body structure and activities and participation.7 Appropriate use of OMs requires selection of validated 
and appropriate measures, standardised administration and evaluation of results.8



Alignment with BAPO vision
This document aims to be in line with the vision of BAPO: “empowering the profession to enable the user”. It aims 
to achieve this by supporting clinicians to use OMs as part of the care of patients who use prosthetic and orthotic 
devices, or who receive other treatments from prosthetists and orthotists. 

Scope and aims of the document
This document is necessarily limited in its scope and pragmatic in its approach. The conditions treated by prosthetists 
and orthotists are very diverse, and the contexts that clinicians in the UK work in are varied. A previous national 
survey of prosthetists and orthotists indicated the following:
• Available clinical time is the most commonly reported barrier to using OMs
• Clinicians identify the need for education in OMs
• Available resources, space and administrative support are also barriers to OM use
• Understanding of statistical and validity issues surrounding OMs is limited
• Only a minority of clinicians report routine use of OMs

Considering the results of the survey, it was decided to create a document which:
a) provides background information on the theory and use of OMs, and
b) describes a small number of OMs which are quick, free, and broadly applicable to prosthetic and orthotic

populations.

The goal was therefore to create a document that reflects the context of prosthetics and orthotics in the UK, in 
contrast to existing work which makes recommendations on OMs in individual populations.

Selected outcome measures
While measures of body structure (e.g. joint range of motion or Cobb angle) and instrumented assessments (e.g. gait 
analysis or plantar pressure measurement) may be used as outcome measures in specialist settings, these were not 
included in this document. The focus of this guidance is on pragmatic, clinically feasible outcome measures which can 
be implemented consistently across NHS prosthetic and orthotic services without the need for specialist equipment, 
advanced training or significant additional resource.

In selecting OMs, priority was given to those which are quick to administer, free for NHS use, require minimal 
equipment, and broadly applicable to prosthetic and orthotic populations. In this edition, four example OMs are 
discussed – the Timed Up and Go (TUG), 10 Metre Walk Test (10MWT), Numeric Pain Rating Scale (NRS-11), and 
Socket Comfort Score (SCS). These measures have a low time burden, are cost free for NHS clinical use and can be 
integrated easily into routine appointments. All of the OMs selected could be used with either prosthetic or orthotic 
patients, with the exception of the SCS, which was included due to its strong relevance and widespread applicability 
within prosthetic practice. 

The included measures also reflect current UK practice. Three (TUG, SCS, NRS- 11) were among the most frequently 
reported OMs in the survey, and three (TUG, NRS-11, 10MWT) are used by prosthetists, orthotists and clinicians in 
dual practice. Highlighting measures which are already in use was considered most likely to support standardisation, 
improve consistency of administration and interpretation, and facilitate benchmarking and service evaluation 
between centres. 

5



6

Document guide – where to start
• If you are new to OMs, consider starting with the section 2 - ‘key terms and measurement properties’.
• If you want a quick supporting guide to using OMs in clinic tomorrow, start by reading the section for the specific

tool (e.g. TUG) and then the clinical reference sheet (section 7).
• If you are leading a service, consider reading the ‘use and interpretation’ summary boxes in the outcome measures

sections 3-6, and the audit template section (section 8).

Sources of further information
The update to this document has been completed by practising clinicians, without specific funding, and takes a 
pragmatic approach. Readers are encouraged to refer to other guidelines where available, to consider recommended 
processes for selecting and implementing OMs9, and to review emerging research in order to identify further OMs 
which will be appropriate for use in their individual context and specialism. Due to the decision not to cover licensed 
OMs, one notable gap is a generic quality of life measure such as the EQ-5D instrument. Clinicians practising in 
prosthetics may wish to refer to the BACPAR Toolbox of Outcome Measures.10 A useful source of information on 
various outcome measures is available from the Shirley Ryan Ability Lab Rehabilitation Measures Database.11

1	 Darzi, A. Independent investigation of the NHS in England. 2024. 
www.gov.uk/government/publications/independent-investigation-of-the-nhs-in-england

2	 Young J, Rowley L, Lalor S. Use of Outcome Measures Among Prosthetists and Orthotists in the United Kingdom. J Prosthet Orthot 
2018;30(3):152-157.

3	 Young J, Bowers R. Use of outcome measures by UK allied health professionals: a cross-sectional online survey. J Healthc Manag 2024; 
30(2):1-13. 

4 Hall N, Parker D, Williams A. An exploratory qualitative study of health professional perspectives on clinical outcomes in UK orthotic 
practice. J Foot Ankle Res. 2020; 13:49.

5 Morrow E, Morris C, Theologis T, et al. Allied health professionals’ views on important outcomes of children’s elective lower limb 
orthopaedic surgery: a qualitative interview study to inform a core outcome set. Disabil Rehabil. 2023; 46(13):2853-2861.

6 Sackett D, Rosenberg W, Gray J, et al. Evidence based medicine: what it is and what it isn’t. BMJ 1996;312:71

7 World Health Organization. International Classification of functioning, disability and health. 2001, World Health Organization, Geneva.

8 Robinson C, Fatone S. You’ve heard about outcome measures, so how do you use them? Integrating clinically relevant outcome 
measures in orthotic management of stroke. Prosthet Orthot Int. 2013;37(1):30-42.

9 Allied Health Professions (AHP) Outcome Measures UK Working Group. Key questions to ask when selecting outcome measures: a 
checklist for allied health professionals. 2019.  
www.rcslt.org/outcome-measures-checklist/

10 	 Cole MJ, Cumming, J, Golland N, et al. BACPAR Toolbox of Outcome Measures. 2014. 
www.bacpar.org/resources/healthcare-professionals-resources/outcome-measures-toolbox/

11 	 Rehabilitation Measures Database. Webpage. No date. 
www.sralab.org/rehabilitation-measures

Introduction references

https://www.gov.uk/government/publications/independent-investigation-of-the-nhs-in-england
https://www.rcslt.org/outcome-measures-checklist/ 
https://www.bacpar.org/resources/healthcare-professionals-resources/outcome-measures-toolbox/
https://www.sralab.org/rehabilitation-measures
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1 Summary of survey results

Prior to the original project, a national survey was conducted to establish levels of knowledge and usage of 
outcome measures by prosthetists and orthotists in the UK. The study has subsequently been published.1 A 
summary of some key findings is included below. 

Understanding of OMs
Only a small number (9.2%) reported any training in OMs during their pre-registration education. 16 yes/no 
questions were asked concerning a) possible uses of OMs and b) terminology and statistical/validity issues. In 
each case ‘correct’ answers were pre-determined. The mean correct response rate was 81.7% for uses of OMs, 
but only 32.3% for terminology and statistical issues.

Use of OMs
Routine use of OMs was defined as those reporting use ‘most of the time’ or ‘for every episode of care’. 28.4% 
reported routine use. A large number (75) of individual OMs were reported. The Timed Up and Go (TUG), 
Socket Comfort Score (SCS) and Numeric Pain Rating Scale (NRS-11) were the most commonly used. The TUG, 
NRS and 10 Metre Walk Test (10MWT) were all used by prosthetists, orthotists and those in dual practice.

Barriers to use of OMs
The main reported barriers to use of OMs were time limitations (75.2%), insufficient training in OMs (56.0%), 
and availability of clinical time for review appointments (46.8%). Only 10.0% of participants in services 
without routine reviews were routine OM users, while the figure for services with routine reviews was 36.8%.

	 Discussion
Subsequent data on practice among prosthetists/orthotists suggests that there may have been improvements 
since 2014, with reported routine OM use of 70% in a 2024 study, although the comparison is limited by 
sample size.2 The 2024 study also identifies a need for improved education in OMs among Allied Health 
Professionals as a whole.

	 Conclusion
Time and lack of training are reported as barriers to OM use among prosthetists and orthotists, which supports 
an approach focused on education and the use of low time burden OMs.

Pre-registration 
training in OMs

9.2%

Routine OM users

28.4%

Time as a barrier

75.2%

1	 Young J, Rowley L, Lalor S. Use of Outcome Measures Among Prosthetists and Orthotists in the United Kingdom. J Prosthet 
Orthot 2018;30(3):152-157.

2	 Young J, Bowers R. Use of outcome measures by UK allied health professionals: a cross-sectional online survey. J Healthc 
Manag 2024; 30(2):1-13.

Summary references

https://www.gov.uk/government/publications/independent-investigation-of-the-nhs-in-england
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2 Key terms and measurement properties

The term Outcome Measure is used in this document to refer to a tool or instrument that is used to evaluate 
the change in the health of an individual, group of people or population which is attributable to a particular 
healthcare intervention. With the move towards Evidence-Based Practice in the health sciences field, objective 
measures of healthcare outcomes are important to provide credible and reliable justification for treatments 
and interventions. When selecting and using an outcome measure, there are many factors to consider

Reliability
How consistent are the results obtained with a specific outcome measure? Reliability of a measure is assessed 
in research studies. Aspects of reliability include:
• Inter-rater reliability: How much difference is there between the results of the outcome measure when used

by two or more raters who measure the same patient?
• Intra-rater reliability: How large is the difference in the results recorded by one rater across two or more

uses of the same measure with the same patient, for example if rating the same video footage of a patient
with a time gap between the rater’s assessments.

• Test-retest reliability: Difference between multiple assessments made over time, when no change in the
construct being measured is expected.

Internal consistency
In a measure with multiple items, such as questions in a questionnaire, do the questions correlate well with 
each other, showing that all parts of the instrument measure the same underlying construct. 

	 Responsiveness
Is the outcome measure being used sensitive enough to detect change in the construct being measured?

Floor effects
Floor effects occur when a measure’s lowest score is unable to assess a patient’s level of ability. For example, if 
low and very low functioning individuals all achieve the lowest possible score on a measure, then the measure 
is unable to distinguish between their functional levels.

Ceiling effects
Ceiling effects occur when a measure’s highest score is unable to assess a patient’s level of ability. For example, 
a patient’s pre-rehab score may be in-range at the initial evaluation, but the patient’s ability exceeds the 
measure’s highest score over time. Therefore, it is unable to accurately assess progress as the patient improves.
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Interpreting the results
When interpreting the results of an outcome measure, the following issues should be considered:

MCID values
Minimal clinically important difference (MCID) values are calculated in research studies, using different 
methods, to estimate the smallest change in OM score which would be considered clinically significant to 
the patient. These values can be used to assess the difference between two OM scores in a patient or patient 
group. Differences exceeding the MCID value are said to be ‘clinically significant’. 

Normative data
Many OMs have normative data available, where the measure has been administered to a group and the 
results have been published. The group may be a ‘healthy’ or ‘normal’ group without a specific pathology, or 
may be a group with a specific condition, for example unilateral trans-tibial amputees. Where available, this 
data can be used to evaluate OM results, either by comparing to people without the patient’s condition, or to 
others with a similar condition.

Cut-off scores
Cut-off scores are scores on an OM which predict, or are associated with, a clinical outcome. For example, 
slower Timed up and Go test scores have been associated with increased falls risk.

• Stokes EK. Rehabilitation outcome measures. London: Churchill Livingstone Elsevier; 2010.

• Robinson C, Fatone S. You’ve heard about outcome measures, so how do you use them? Integrating clinically relevant outcome
measures in orthotic management of stroke. Prosthet Orthot Int. 2013;37(1):30-42.

• Thomas JR, Nelson JK, Silverman SJ. Research Methods in Physical Activity. Illinois: Human Kinetics; 2005.

Further reading
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3 Numeric Rating Scale (NRS-11) 

Introduction
Assessing an individual’s experience of pain and the influence of treatment on pain is a key clinical skill which 
can inform the formation of a management plan as well as assessing the effectiveness of an intervention. 
Assessing pain is a difficult task due to its highly subjective nature, and healthcare professionals have been 
shown to underrate patients’ pain.9,25 In the face of this complex task, a single dimension of pain, pain 
intensity, is commonly used to assess pain.

	 Terminology
A numeric rating scale (NRS) can be used to rate pain intensity. When an 11-point (0-10) scale is used the scale 
is termed the NRS-11. Various similar names are used for this scale, such as Numeric Pain Rating Scale,4,8,17,26 
verbal numeric rating scale,3,11 and verbal numeric scale.1 However, the terminology NRS is commonly 
used2,5,10,14,15,18,21,22,29 and was also used in the earliest reference to the scale which was identified during this 
review.7 15 different anchors have been used with numeric rating scales12 e.g. for the extreme end terms 
include ‘worst pain imaginable’, ‘worst possible pain’, ‘the most intense pain imaginable’. While it is unclear 
if the anchors make a difference, we will recommend the use of the anchors ‘no pain’ (0/10) and ‘worst pain 
imaginable’ (10/10) after McCaffery and Beebe.16

Reasons for selecting the NRS-11
Some general information is summarised below in table 1. The NRS-11 is quick and easy to administer and has 
been validated with a broad range of conditions including adult and paediatric populations (see table 2). It has 
been recommended over other measures of pain intensity due to factors including ease of use, compliance and 
responsiveness.12

Correlation with the VAS
The NRS-11 has been shown to strongly correlate with another common measure of pain intensity, the visual 
analogue scale (VAS),2,6,13,19,20,23,24,27,28 but has not always been found to be interchangeable with the VAS.1,5,12 
The VAS is a 100mm line with text anchors at each end which is physically marked by the patient to indicate 
their pain intensity. It is scored in millimetres between 0 and 100.

Using NRS-11 with children
The NRS-11 has been validated for use with children1,3,5,18,21,29 although this is limited to studies considering 
acute pain. It may be reliable with children as young as six years old3 however this may vary depending on the 
individual child. Children are reported to prefer the NRS-11 to the VAS,¹ but prefer the Faces Pain Scale Revised 
in comparison with numeric rating scales.21

Table 1 – General information

Format 

Patient reported outcome 
measure. Typically  
administered verbally. May 
be structured in a written 
format

Instructions 

Patients are asked	
to rate their pain as a 
whole number on a scale 
between 0 and 10, where 0 
is ‘no pain’ and 10 is ‘worst 
pain imaginable’16

Equipment and 
space needed

None

Cost/license 
requirements

None

Time to 
complete

Around 30	
seconds
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Assessing chronic or variable pain
Not all patients can easily describe their pain with a number. This is made more difficult when the pain 
is chronic and occurs in varying levels, or when pain varies according to activity level. To overcome these 
difficulties, multiple NRS-11 scores can be collected, corresponding to different times or activity levels, and 
averaged.14,17 See below for some examples. Use of this technique may depend on whether the treatment goal 
is to reduce pain generally, or pain during certain activities.

• A patient reporting pain intensity during walking of 3/10, and during running of 4/10, could be assigned an
average NRS-11 score of 3.5.

• Following initial assessment, a patient records the following NRS-11 scores daily for one week to give the
clinician a picture of pain experienced over time (see below). An average score of 3.6 is then assigned as a
baseline prior to commencing treatment.

	 Limitations
If a patient is unable for any reason to rate pain using the NRS-11, other scales such as the VAS or descriptive 
pain scales may be considered. Desai and Albrecht discuss the use of MCID values with the NRS-11, supporting 
their use, but note that patients with a higher initial score are more likely to be seen to respond to 
treatment.30 

Monday

2

Tuesday

3

Wednesday

8

Thursday

3

Friday

2

Saturday

4

Sunday

3

Use and interpretation summary
When using the NRS-11, the patient should be asked “On a scale of 0–10, where 0 is no pain and 10 is the 
worst pain imaginable, how much pain have you experienced during [timeframe]”. Example timeframes 
may include over the last 24 hours, while running or while wearing your device. 

To ensure meaningful comparison over time, clinicians should use consistent wording. A change of 1–2.7 
points (or 15-36%) may represent a clinically meaningful change, but scores for individuals should always 
be interpreted alongside function, activity level and patient goals.



Patient background
A new patient attends for assessment. The diagnosis is midfoot osteoarthritis. 
She reports that the pain in her left midfoot is relatively constant during 
weightbearing, and during the last month has been 2/10 at minimum and 6/10 at 
maximum.

Intervention
A foot orthosis (FO) is prescribed, and the patient is reviewed after 6 weeks.

Outcome measure employed
The NRS-11 is appropriate to use where the treatment goal is to reduce pain 
intensity. It most closely relates the ICF framework body functions: Sensation of 
pain (b280).

Recording results
To record OM results, standard tables may be used (see below). Alternatively the 
results may be written into the clinical notes. In any case, details of the prosthetic/
orthotic device, any walking aids, and OM must be included. For example “NRS-11 
following 6 weeks FO use = 1/10 minimum, 3/10 maximum”.

Interpretation
In this case, the NRS-11 scores are averaged to account for the variability of the 
pain, giving a mean pre-intervention score of 4/10 (2+6/2) and a post-intervention 
score of 2/10 (1+3/2). This represents a reduction of 2 points, or 50%. 2 points is 
at the upper range of published MCID values, and 50% exceeds the upper range 
of published % MCID values (see measure review tables). As a result, we could 
conclude that the intervention has resulted in a clinically significant improvement. 
This approach may be more useful when used to evaluate grouped results, for 
example data from a service review.

Use of results
Clinical – these results support the intervention and provide a reference against 
which any future change in status might be compared.
Patient – these results may help the patient to communicate their current and 
future experience of pain with their orthotist.
Audit and research – These results may be used for clinical audit, service review or 
retrospective research.

Date

Prescription

NRS-11

1/7/2025

Assessment

None

2/10 minimum during weight bearing

6/10 maximum during weight bearing

12/8/2025

Review appointment

Pre-fabricated foot orthosis

1/10 minimum during weight bearing

3/10 maximum during weight bearing

Case study Numeric Rating Scale (NRS-11)
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Prosthetics/orthotics

Orthotics (could apply 
to prosthetics in some 
instances)

Adult/children

Adults2,4,8,10,11,14,15,17,22,26

Children1,3,5,18,21,29

Conditions/ populations

Acute pain2

Acute pain in 
children1,3,5,18,21,29

Amputees10

Arthritis22

Chronic pain8,14,22

Older people11

Spinal cord injury10

Anatomical region

Lower limb22,26

Upper limb17,22,26

Spinal4,8,22,26

ICF Domains

Body functions: Sensation 
of pain (b280)

NHS Outcomes framework

2: Health related quality of 
life for people with long-
term conditions

Table 2 – Relevant populations and links with other frameworks

Standard error of 
measurement

1.024

Minimal detectable change 

Overall ranges are 1-3 points 
or 27%.

2 points in low back pain4

3 points or 27% in neck, 
upper limb or lower limb 
pain26

1 point in acute paediatric 
pain1

Minimal clinically important difference 

Overall ranges are 1-2.17 points or 15-36% 
reductions.

1.3-1.39 points in acute pain2,15

1.5 points after 1 week or 2.2 points after 4 
weeks in low back pain4

1-1.7 points or 15-27.9% in chronic
musculoskeletal pain including osteoarthritis
and low back pain8,22

2.17 points when using mean NRS-11 score 
for 3 conditions of pain,in shoulder pain17

1.8 points or 36% in spinal cord injury and 
amputees10

Normative data 

Not available

Ceiling and floor effects 

Unknown

Inter-rater/Intra-rater 
Reliability

100% inter-rater agreement 
with a written NRS11

Table 3 – Reference values

13
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4 Socket Comfort Score (SCS)

	 Introduction
The fit and resultant comfort of a prosthetic socket are important aspects of both the prosthesis function, 
and user experience. Socket fit is a common concern in prosthetic research1,5,6 and has been identified as an 
important issue to prosthesis users.4 The Socket Comfort Score (SCS) is commonly used to assess current socket 
comfort. The tool may be used to evaluate change, for example by asking the patient to score their socket 
comfort before and after a socket alteration.

Reasons for selecting the SCS
Some general information is summarised below in table 1. The SCS is quick and easy to administer and has 
been validated for use with lower limb amputees (see table 2).

Normative data
No normative data is available in the published literature; however, unpublished study7 are presented below 
for context.

	 Limitations
The SCS is extremely relevant to prosthetic practice. However, current validation is limited; to the authors’ 
knowledge, it has not yet been evaluated for use with children or in upper limb prosthetics. Additionally, a 
2016 PhD study reported poor overall reliability for the SCS.2  Rather than taking a single measure (current 
comfort), one study reports that taking three measurements of best, worst, and average socket comfort 
improves reliability.7

As an alternative, other more detailed measures of socket comfort may be used, such as the Comprehensive 
Lower limb Amputee Socket Survey (CLASS) questionnaire.

Format 

Patient reported outcome 
measure

Instructions 

‘On a 0 – 10 scale, if 0 
represents the most 
uncomfortable socket 
fit you can imagine, and 
10 represents the most 
comfortable socket fit, 
how would you score the 
comfort of the socket fit of 
your artificial limb at the 
moment?’3

Consider adding values for 
‘best’, ‘worst’ and ‘average’ 
socket comfort

Equipment and 
space needed

None

Cost/license 
requirements

Free

Time to 
complete

< 5 minutes

Table 1 – General information

Use and interpretation summary
When using the SCS, the patient should be asked: “On a scale of 0–10, where 0 represents the most 
uncomfortable socket fit you can imagine and 10 represents the most comfortable socket fit you can 
imagine, how would you rate the comfort of your socket at the moment?” Clinicians may also consider 
recording ‘best’, ‘worst’ and ‘average’ socket comfort to better capture variation.

Although the SCS is commonly used and highly relevant to prosthetic care, evidence supporting its 
reliability and validity is limited.



Patient background
An existing prosthetic patient attends the clinic reporting pain in her residual limb, 
and poor fit of the socket following recent changes in her weight.

Intervention
A temporary adjustment to the socket can be made to accommodate the change in 
limb volume and optimise distribution of pressure.

Outcome measure employed
The SCS is designed specifically to measure socket comfort, which relates to the 
patient’s goal for this episode of care. It is unclear where socket comfort sits in 
the ICF framework; the closest concept may be Body functions: Sensation of pain 
(b280). In this case the SCS can be used before and after the socket adjustment, 
and also compared to previous SCS scores.

Recording results
To record OM results, standard tables may be used (see below). Alternatively the 
results may be written into the clinical notes. In any case, details of the prosthetic/
orthotic device, any walking aids, and OM must be included. For example “Initial 
SCS in socket #1 while walking unaided = 5/10”.

Interpretation
In this case, the previous SCS score was 9/10. At presentation, the comfort had 
reduced to 5/10. Following the adjustment, the SCS improved to 8/10. Clearly when 
soft tissues have been subjected to increased stress, it will take time to see what 
the lasting effects of an alteration to the prosthetic socket are. Although no MCID 
value is available for the SCS, the improvement in score supports and quantifies the 
conclusion that the prosthetic episode of care has been successful. Ongoing review 
will be necessary to confirm this.

Use of results
Clinical – these results support the intervention and provide a reference against 
which any future change in status might be compared.
Patient – these results may help the patient to communicate their current and 
future experience as a prosthetic user with their prosthetist.
Audit and research – These results may be used for clinical audit, service review or 
retrospective research.

Case study Socket Comfort Score (SCS)

Date

Prescription

SCS

03/09/2025

Previous review

PTB socket, no walking aid

9/10

01/11/2025

Review appointment - pre-intervention

PTB socket, no walking aid

5/10

01/11/2025

Review appointment - post-intervention

PTB socket, no walking aid

8/10
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Prosthetics/orthotics

Prosthetics3

Adult/children

Adults3

Conditions/populations

Lower limb amputation3

Anatomical region 

Lower limb3

ICF Domains

Unclear. Perhaps Body 
functions: Sensation of pain 
(b280) is the closest concept

NHS Outcomes framework

2: Health related quality of 
life for people with long-
term conditions

Table 2 – Relevant populations and links with other frameworks

Standard error of 
measurement

Unknown

Minimal detectable change

Unknown

Minimal clinically 
important difference

Unknown

Normative data 

Some unpublished data 
available – see below

Ceiling and floor effects 

Unknown

Inter-rater/Intra-rater 
Reliability

Mixed reports: Good 
inter-rater reliability3, poor 
overall reliability2

Table 3 – Reference values

Population

Prosthetic Centre 1

Prosthetic Centre 2

Prosthetic Centre 3

All centres

Mean SCS – primary patients

7.0

7.3

8.3

7.2

Mean SCS – pre episode of care

6.0

5.2

4.8

5.6

Mean SCS – post episode of care

8.1

8.3

7.7

8.0

Table 4 – Normative data9
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5 Timed Up and Go (TUG)

	 Introduction
Assessing an individual’s balance and mobility objectively may be done as 
part of an assessment and to establish a baseline from which to measure 
change. Mobility is frequently correlated with other aspects of health, while 
poor balance may predict falls. The Timed Up and Go (TUG) is commonly 
used to assess balance and mobility. The TUG was developed as an extension 
of the Get Up and Go (GUG) measure originally developed by Mathias et al.27 
by adding a time component via Podsiadlo and Richardson.35

Reasons for selecting the TUG
Some general information is summarised in table 1. The TUG is quick and easy to administer and has been 
validated with a broad range of conditions including adult and paediatric populations (see table 2). It has 
been used in research to demonstrate improvements in ability following the use of orthotic devices, and when 
changing prosthetic prescription.9

Assessing mobility which is variable
It is recommended that at any administration the TUG is repeated three times and an average score is 
calculated to maximise accuracy. This is especially important in patients whose walking ability is variable. 
Repeating the measure on multiple occasions even when the prosthetic/orthotic prescription has not changed 
may also be useful for the same reason.

Table 1 – General information

Format 

Clinician reported 
outcome measure

Instructions 

Patient starts sat in standard 
armchair (approximate seat 
height of 46cm) with arms on 
the arm rests, and any walking 
aid nearby. The patient is timed 
while standing, walking forwards 
3 metres, turning, then returning 
to the chair and sitting down 
again. The patient is asked to 
walk at a comfortable and safe 
pace. No physical assistance 
is given, and the subject can 
use their normal footwear and 
walking aid as applicable (based 
on35)

Equipment and 
space needed

Standard armchair 
(approximately 46 
cm in height) and a 
stopwatch. Space for 
a 3 metre walkway

Cost/license 
requirements

Free

Time to 
complete

< 5 minutes

Use and interpretation summary
When using the TUG, the patient should be seated in standard armchair (approximate seat height of 
46cm) with arms on the arm rests, and any walking aid nearby. The test should then be explained and 
demonstrated, before timing the time taken for the patient to stand, walk forwards 3 metres at a 
comfortable pace, turn, and then return to the chair and sit down again. No physical assistance is given, 
and the subject can use their normal footwear and walking aid as applicable.

For a change in score to be considered significant, it should be a change of between 2.9-11 seconds 
or 23-30%.



Case study Timed Up and Go (TUG)

Patient background
A 40 year old male with a trans-femoral amputation is attending a prosthetic 
clinic to trial a new prosthetic knee. The patient is mainly a limited community 
ambulator but sometimes feels unstable with his current prosthetic knee. His goal 
is to increase knee stability to improve his walking.

Prosthetic prescription
A prosthetic knee (‘Knee 2’) with microprocessor control is being trialled in the 
clinic today. The patient will then take the device home for a 1 week trial prior to 
any change in prescription.

Outcome measure employed
To measure the stated goal of improving walking ability (ICF activities domain), the 
TUG may be appropriate, although other measures including the 10MWT could 
also be used. In this case the measure is used at assessment, fitting, and review.

Recording results
To record OM results, standard tables may be used (see below). Alternatively the 
results may be written into the clinical notes. In any case, details of the prosthetic/
orthotic device, any walking aids, and OM must be included. For example at 
assessment “TUG with Knee 1 = 15.0 seconds”.

Interpretation
In this case, a score for the established knee 1 can be calculated from an average 
of the assessment and fitting scores (15.0 + 14.7 / 2 = 14.85). If this is compared to 
the score for the new knee 2 following one week of acclimatisation (11.1) then a 
decrease in time of 3.75s is concluded. This is more than the minimal detectable 
change of 3.6s for lower limb amputation (see measure review tables) meaning 
that we can conclude that this is a genuine change which has been observed.

Use of results
Clinical – these results support the proposed change to the new prosthetic knee 
and provide a reference against which any future change in status might be 
compared.
Patient – these results can demonstrate the effects of treatment to the patient, 
enabling them to make a more informed decision. The positive results may also be 
encouraging to the patient.
Funding issues – demonstrating the results of expensive prosthetic components is 
sometimes necessary to secure funding for them. In addition to literature which 
may show the benefit of a specific intervention to general patient groups, these 
results indicate that the prescription is also beneficial in this individual case.
Audit and research – These results may be used for clinical audit, service review or 
retrospective research.

Date

Prescription:
Old knee – Knee 1 
New knee – Knee 2

TUG (seconds)

01/08/2025

Assessment

Knee 1				 -

15.0s				 -

18/08/2025

Fitting

Knee 1				 Knee 2

14.7s				 13.2s

25/08/2025

Review

Knee 1				 Knee 2

-				 11.1s
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Prosthetics/orthotics

Prosthetics14,36,41 & 
Orthotics(various)

Standard error of 
measurement

1.14s in Stroke15

1.75s in 
Parkinson’s11

3.9s in Spinal 
cord injury22

Adult/children

Adults1-18, 

20-50,52

Children19,51

Minimal detectable change

Overall ranges are 2.9-11 
seconds or 23-30%.

4.09s in Alzheimer’s37

3.60s in Lower limb 
amputation36

2.9s in Stroke15 Smallest Real 
Difference (SRD) = 23%

3.5-11s in Parkinson's 
Disease11,18,44 
Smallest Real Difference (SRD) = 
10.8 seconds, or 30% in Spinal 
Cord Injury2

Conditions/populations

Acute medical patients1,6,12

Alzheimer’s disease37

Cerebral palsy51

Older people5,6,12,21,24, 27,29,33,35,42,45,47,49,53

Children51

Lower limb amputation14,36,41

Multiple Sclerosis31

Osteoarthritis34,52

Parkinson’s3,8,11,13,16,18, 20,25,28,32,38-40,44,46

Rheumatoid Arthritis34,52

Spinal cord injury22,23,48

Stroke1,15,21,30

Vestibular disorders4,7,10,17,26,50

Minimal clinically  
important difference

Unknown

Anatomical region

Not applicable

Normative data 

Not available

ICF Domains

Activities:

Standing (d4104)

Walking short distances 
(d4500)

Sitting (d4103)

Ceiling and floor effects 

Poor floor effects in older 
people (25-29.3%)12,38

NHS Outcomes framework

2: Health related quality of 
life for people with long-
term conditions

Inter-rater/Intra-rater 
Reliability

Excellent5,28,33,34,39,43,47,50

Cut-off scores 

Increased falls risk:

>13.5s in older adults42

>14s in older stroke
patients54

>19s in lower limb
amputees55

Table 2 – Relevant populations and links with other frameworks

Table 3 – Reference values
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6 10 Metre Walk Test (10MWT)

	 Introduction
Assessing an individual’s walking speed objectively may be done as part of an assessment, as well as for 
forming a baseline from which to measure change. In populations such as older people and people with 
neurological conditions, walking speed can be predictive of general mobility.8,9,22 Increasing walking velocity 
can also be associated with improved function and quality of life.27 The 10 Metre Walk Test (10MWT) is 
commonly used to assess walking speed. The 10MWT has been used in various formats by different authors, 
but always essentially measures walking velocity over a short distance. Self-selected walking speed is usually 
measured, but fastest safely possible speed may also be measured.

1
2

2m 2mTime 6 metres

Time 10 metres2m 2m

Table 1 – General information

Format 

Clinician reported 
outcome measure

Instructions 

The 10MWT can be performed 
at preferred walking speed or 
fastest speed possible. Assistive 
devices can be used and must be 
documented from test to test.

Method 1: Subject walks 10 
metres and the time is measured 
for the central 6 meters to 
allow for acceleration and 
deceleration. Timing starts when 
the toes of the leading foot 
cross the 2 metre mark. Timing 
is stopped when the toes of the 
leading foot cross the 8 meter 
mark. Velocity is calculated for 
the 6 metre distance.24

Method 2: Subject walks 14 
meters. A 2m ‘flying start’ is 
used. Timing starts when the toes 
of the leading foot cross the 2 
meter mark. Timing is stopped 
when the toes of the leading 
foot cross the 12 metre mark. 
The walking speed is calculated 
for the central 10 metres.

Equipment and 
space needed

A walkway of at 
least 10 metres 
(method 1) or 14 
metres (method 2)

Stopwatch

Cost/license 
requirements

Free

Time to 
complete

< 5 minutes
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Reasons for selecting the 10MWT
Some general information is summarised below in table 1. The 10MWT is quick and easy to administer and has 
been validated with a broad range of conditions including adult and paediatric populations (see table 2).

Association between 10MWT and ambulatory status
Walking speed has been used to predict ambulatory status in post stroke patients using cut-off scores as 
follows: <0.4 m/s = household ambulator, 0.4-0.8 m/s = limited community ambulator, and >0.8 m/s community 
ambulator.3

Assessing mobility which is variable
It is recommended that the 10MWT is repeated three times and an average score is calculated to maximise 
accuracy. This is especially important in patients whose walking ability is variable. It is also preferable to repeat 
the test at every patient contact where possible which may reveal variation due to factors such as fatigue or 
condition status.

Use and interpretation summary
When using the 10MWT, the patient should be instructed to walk at their own comfortable pace (or 
alternatively as fast as safely possible). A 2 metre ‘run up’ is allowed and the time taken to walk 6 metres 
(method 1) or 10 metres (method 2) is then timed, using the times at which the toes cross the start and 
end lines. The walking speed (metres per second) should then be calculated by dividing the distance 
travelled by the time.

For a post treatment reduction in score to be considered clinically important, it should be a change of 
between 0.06-0.25 m/s.



Case study 10 Metre Walk Test (10MWT)

Patient background
50 year old female, currently an inpatient following a cerebrovascular accident 
(CVA) 6 weeks ago, resulting in left hemiplegia. She can currently walk 
approximately 10-15 metres with the aid of a single quad stick and assistance of 
one person. Her main goal for orthotic treatment is to improve her walking ability.

Orthotic prescription
Custom rigid/solid Ankle Foot Orthosis (AFO).

Outcome measure employed
To measure the stated goal of improving walking ability (ICF activities domain), the 
10MWT may be appropriate, although other measures including the TUG could 
also be used. In this case the measure is used at assessment, fitting, and review.

Recording results
To record OM results, standard tables may be used (see below). Alternatively, the 
results may be written into the clinical notes. In any case, details of the prosthetic/
orthotic device, any walking aids, and OM must be included. For example, “10MWT 
barefoot with quad stick = 24.0 seconds (speed = 0.42 m/s)”. Note that for the 
10MWT, it is important to state speed rather than time only as different methods 
of administering the test will require different calculation to get the speed. 
For method 1 the calculation would be “6/24.0”, as 6 metres is timed, while for 
method 2 the calculation would be “10/24.0” as 10 metres is timed. In this case, 
method 2 has been used.

Interpretation
In this case, interpreting the results is potentially complex as both recovery 
and orthotic treatment may influence the outcome. We can see that between 
assessment and review the barefoot 10MWT changes from 24.0s (0.42m/s) to 19.2s 
(0.52m/s). This represents an increase in velocity of 0.10m/s. We would conclude 
that this is a clinically important change, as MCID is reported as 0.06-0.14 m/s for 
CVA. This change may be attributable to recovery and the inpatient rehabilitation 
programme. In this case there is a larger increase in velocity of 0.37m/s associated 
with AFO use, looking at velocity with (10/11.2 = 0.89m/s) and without (10/19.2 
= 0.52m/s) at review. We would again conclude that this is a clinically important 
change. In fact, as velocity increases beyond 0.8m/s, this potentially represents a 
change from being a limited community ambulator to a community ambulator 
given published cut-off scores (see measure review).

Use of results
Clinical – these results support the orthotic intervention and provide a reference 
against which any future change in status might be compared.
Patient – these results can demonstrate the effects of treatment to the 
patient, enabling them to make a more informed choice concerning their use 
of the orthoses. The positive results may also be encouraging to the patient. 
Multidisciplinary team – results can be included in communication with referrers 
and the wider team, giving them better information on the outcome of treatment.
Audit and research – These results may be used for clinical audit, service review or 
retrospective research.

Date

Prescription: 
Rigid AFO, quad stick

10 MWT (seconds)

01/08/2025

Assessment

Without				  With

24.0s (0.42m/s)		

18/08/2025

Fitting

Without				  With

22.8s (0.44m/s)		 19.3s (0.52m/s)

29/09/2025

Review/Discharge

Without				  With

19.2s (0.52m/s)		 11.2s (0.89m/s)
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Prosthetics/orthotics

Prosthetics1,34 & Orthotics40

Adult/children

Adults1-22,26-41

Children23,25,34

Conditions/populations

Children with neurological 
conditions23,34

Older people8,21

Neurological conditions25,34,38

Hip fracture10,13

Lower limb amputation1,32

Multiple Sclerosis20

Parkinson’s disease26,31

Spinal cord injury4,5,11-14,18,19,28,35-38

Stroke3,6,7,15,22,27,29,30,33,42

Traumatic brain injury16,39

Anatomical region

Lower limb1-42

ICF Domains

Activities:

Walking short distances 
(d4500)

NHS Outcomes framework

2: Health related quality of 
life for people with long-
term conditions

Table 2 – Relevant populations and links with other frameworks

Standard error of 
measurement

Overall range 
0.03-0.06 m/

0.06 m/s in Older 
people21

0.03 m/s in Hip 
fracture10

0.05m/s in 
SCI4,7,17,37

0.04m/s in Stroke21

Minimal detectable change

Overall range

0.05-0.18 m/s

0.17 m/s in Hip fracture10,13

0.18 m/s in Parkinson’s 
disease31

0.13 m/s in Spinal cord injury5

0.05 m/s in Traumatic 
brain injury41

Minimal clinically  
important difference

Overall range 
0.06-0.25 m/s

0.13 m/s in 
Older people21

0.06 m/s in SCI12,18

0.06-0.14 m/s in 
Stroke21,33

0.15-0.25 m/s in 
TBI39,41

Normative data 

0.97m/s–1.40 m/s comfortable 
walking in healthy adults, 
varying by age and sex25 (see 
table 4 below).

1.93–2.53 fast walking in 
healthy adults2 (see table 5 
below).

1.04-1.11m/s normal speed in 
children aged 5-1726 (see table 
6 below).

1.3 m/s for unilateral trans-
tibial amputees,

1.0 m/s for bilateral trans-
tibial amputees1

Ceiling and 
floor effects

None identified

Inter-rater/ 
Intra-rater Reliability

Excellent6,28,34,37,42

Cut-off scores 

<0.4 m/s = household 
ambulator

0.4-0.8 m/s = limited 
community ambulator

>0.8 m/s = community
ambulator3

Table 3 – Reference values

27

10 Metre Walk Test (10MWT) reference tables



Age

18-29

30-39

40-49

50-59

60-69

70-79

80+

Age

20-29

30-39

40-49

50-59

60-69

70-79

Men 
Self selected speed (m/s)

1.36

1.39

1.40

1.34

1.26

1.20

1.05

Men 
Fast speed (m/s)

2.53

2.45

2.46

2.07

1.93

2.08

Women 
Self selected speed (m/s)

1.38

1.38

1.34

1.25

1.21

1.13

0.97

Women  
Fast speed (m/s)

2.47

2.34

2.12

2.01

1.77

1.74

Table 4 – Normative data for healthy adults25

Table 5 – Normative data for healthy adults – fast speed2

Age

5

6

7

8

9

10

11

12

13

14

15

16

17

Self selected speed (m/s)

1.04

1.06

1.07

1.10

1.10

1.08

1.09

1.12

1.07

1.11

1.12

1.13

1.11

Table 6 – Normative data for healthy children26
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7 Clinical reference sheet

Walking speed (10MWT)
• Important change (MCID): 0.06-0.25m/s+
• Normal self selected adult gait speed:

Timed Up and Go (TUG)
• Important change (MDC): At least 2.9s, or 23-30%+
• Increased falls risk:

- >13.5s in older adults.
- >19s in lower limb amputees.

0-10 pain scale (NRS-11)
•	 Important change (MCID): 1 point or more

0-10 Socket Comfort Score (SCS)
•	 (0=least comfortable, 10=most comfortable)

Age

18-29

30-39

40-49

50-59

60-69

70-79

80+

Men 
Self selected speed (m/s)

1.36

1.39

1.40

1.34

1.26

1.20

1.05

Women 
Self selected speed (m/s)

1.38

1.38

1.34

1.25

1.21

1.13

0.97
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8 Example outcome measures audit form

Various audit, service evaluation or research projects may review and use clinical data such as OMs data. A 
general approach to this will not be described here. This example form may be used to audit clinical notes to 
establish how often OMs are being used within a service. This could be completed as part of routine clinical 
notes audits. Evaluating how often OMs are used may support teams to increase their use over time.

	 Method:
• Select clinic/s to review.
• Review clinical records for all patients seen during the given clinic/s.
• For each patient, record whether an outcome measure has been used, within the most recent episode of

care (i.e. during any stage of the assessment / treatment / review process).
• For the clinic/s being reviewed, give a percentage use rate; for example, when reviewing notes for 30

patients, 20 uses of OMs indicates a 67% use rate.

Patient/record 
identifier

X123abc

Use of outcome measure in most 
recent episode of care? (Yes/No)

Yes

Type of OM used 
(optional)

NRS-11

Change in OM score, if 
applicable (optional)

Reduction of 2 points 
following treatment.
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