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Objective: The Patient-Specific Functional Scale (PSFS) and the Numeric Pain Rating Scale (NPRS) are two
measures which the Accident Compensation Corporation (ACC) of New Zealand have made compulsory
for physiotherapists to record at a patients initial visit and discharge. Therefore, it is important to assess
clinicians’ compliance to this reporting requirement, and whether research results regarding effectiveness
of these measures are transferable to the clinic.
Method: A retrospective observational study that assessed compliance in recording these measures, and
analyzed the changes in scores seen across 11 physiotherapy practices in New Zealand over a 12-month
period.
Results: Overall compliance rates of 51.8% [95% confidence interval (CI): 50.7–52.9] for PSFS and 51.9%
(95% CI: 50.7–53.0) for NPRS were reported. These figures increase to 85.3% (95% CI: 82.0–88.6) PSFS;
and 85.1% (95% CI: 81.7–88.4) NPRS, when a full discharge for the patient was made. Mean change in
PSFS scores were 5.1 (95% CI: 5.0–5.1) points representing an 85.2% (95% CI: 84.1–86.3) change in total
score.
Discussion: The study has shown that when patients complete a prescribed course of rehabilitation,
clinicians show good compliance in recording PSFS and NPRS. Change in PSFS score is, on average,
above the minimal clinically important difference shown in previous studies.
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Background
There is an increasing emphasis placed on evidence-

based medicine in physiotherapy. This has led to the

need for specific, valid, reliable, and sensitive out-

come measures. These measures are used to assess the

change in a patient’s condition and to subsequently

monitor the benefit of a treatment plan. Traditionally

physiotherapists have relied on impairment measures

such as joint range of motion and muscle strength to

monitor the progress of a patient’s rehabilitation.1 In

academia, specialization of research has led to the

creation of region, disease, patient, and domain-

specific outcome measures which, for the purposes of

research, can be more sensitive to change and

relevant for monitoring interventions. Increasingly,

outcome measures have moved towards functional

limitations and global body function in order to

assess the impact of a given condition on a patient’s

ability to achieve their desired activities in their

particular environment, and there is now a wide

range of outcome measures that have been assessed

and validated. A drawback of the variety of outcome

measures is that it brings with it a wide range of

scoring systems that can make recording and inter-

preting data a complicated process.

Beyond the analysis of reliability, validity, and

minimal clinical important difference (MCID), it is

important to ensure that these measures can be used

effectively in a clinical setting and that research results

are transferable to the clinic. Some of the barriers

identified for the use of outcome measures were time-

taken, difficulty of lengthy questionnaires, lack of

knowledge about the outcome measure, and lack of

participation in choice of measure.2,3 Another study

looked at completion compliance, and found the

recording of outcomes at discharge to be virtually nil.4

A recent study5 analysed the use of the Patient-

Specific Functional Scale (PSFS)6 and the Numeric

Pain Rating Scale (NPRS)7 with respect to comple-

tion compliance, ease of use, and usefulness as a

measure of therapeutic success in a clinical setting.

Results showed that it is feasible to use these two

outcome measures in routine clinical practice, but
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due to a number of limitations such as the short

timeframe for data collection (3 months), relatively

high numbers of patients that were seen only once

and low numbers of patients with complaints in

certain body regions; compliance rates, and improve-

ments in function and pain reduction were moderate;

70% completion rate; 71% improvement in function;

75% reduction in pain.

Considerations during development of the PSFS

attempted to reduce some of the barriers that could

limit the likelihood of such a validated outcome mea-

sure being adopted,6 e.g. the time taken for comple-

tion. A study comparing nine different patient-specific

outcome measures for musculoskeletal disorders

found that the PSFS took an average of 4 minutes to

complete, while the other eight measures took between

10 and 40 minutes.8

In New Zealand, the use of outcome measures in the

clinical setting provides information to three broad

interest groups, the recipients of rehabilitation (patients),

the rehabilitation service providers (physiotherapists),

and third party funders (Accident Compensation

Corporation — ACC). Each of these groups have

different motivators; patients, having ever easy access

to health information on the web, want to know if the

treatment they are receiving is effective in returning

them to pre-injury functional levels; physiotherapists

want to know how their patient is progressing and

what is the evidence around a chosen intervention;

and finally the funding agencies want to know how

quickly patients can be restored to full function or

pre-injury function ready for discharge. In order to

standardize a measure for rehabilitative progress,

ACC has introduced mandatory recording of a score

from the PSFS6 and the NPRS.7 The introduction of

outcome measures that can be applied to a range of

conditions allows for a standard benchmark to be

applied with a reduction in ambiguity and an increase

of consistency in recorded data.

The PSFS focuses on the patient’s opinion of their

function, and requires the physiotherapist to ask the

patient to list three activities that are limited by the

condition for which they are seeking treatment,

the overall PSFS score is an average of all three

activities scores.9 As the PSFS score is patient-

specific, it also addresses issues that are often missed

in other outcome measures with set content;1 it relies

on subjective data without fixed content, which has

raised questions regarding the meanings of a mean

score or comparisons of scores across different

patients.8 Due to this limitation, the PSFS is not

traditionally used as an absolute measure of dis-

ability, but rather used as a measure to assess change

over time, placing more weight on absolute and

relative change from baseline. The MCID has been

evaluated for certain conditions and has shown to be

around 2.3 for Lower Back Pain (LBP)10 and between

2 and 3 for cervical radiculopathy.11,12 The acceptance

of the use of the PSFS as an outcome measure is

demonstrated by its increasing use in research as a tool

for assessing the efficacy of treatments.13–20

The NPRS is a tool which can be administered by a

clinician where a patient is asked to rate their pain on

a scale from ‘no pain’ to ‘extreme pain’.7 Studies

evaluating the MCID for NPRS scores have

suggested that a two-point, or 30–35%, reduction in

pain is required to be considered a clinically mean-

ingful change.21–23 The MCIDs reported have been

calculated using either the anchor-based method, the

distribution-based method, or both.24 It must be

noted that there is no one standard approach for the

calculation of MCIDs.24,25

The purpose of this study is to provide further

analysis of the criteria examined in an earlier study,5

using a larger data set collected over a longer period.

Specific aims are primarily to assess clinicians’

compliance rates to completing the outcome mea-

sures and secondary, to provide analytical informa-

tion regarding changes in PSFS and NPRS scores

and the numbers of treatments given, as well as data

around the numbers of patients achieving full

functional restoration and pain abolition.

Method
Design and participants
The study design was a retrospective observational

study of consecutive patients presenting to 11 physio-

therapy practices from across New Zealand. These

clinics provide treatment to the public for a variety of

conditions over a large range of age groups. Partici-

pants in the study were new patients presenting with

musculoskeletal disorders to the participating clinics

within the 12-month study timeframe.

Outcome measures and procedure
The outcome measures used in this study are the

PSFS6 and the NPRS.7 Both of these measures were

administered using the structure as prescribed in the

ACC outcome measurement guidelines found at http://

www.acc.co.nz/for-providers/physiotherapy-services/

index.htm#P10_1393. The PSFS and NPRS were

administered by the treating physiotherapists at

initial assessment and discharge. The PSFS and

NPRS scores were recorded by the clinician and then

entered into a Microsoft� Excel spreadsheet by the

clinic administration staff.

Data analysis
Patient conditions were categorized into anatomical

region using ACC Read codes where possible; invalid

or not recorded read codes were classified as ‘unknown’.

Anatomical area attribution was made using ACC’s

classifications found on the ACC website at http://

www.acc.co.nz/publications/index.htm?ssBrowseSub

Category5Read%20codes (extracted 16 November
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2010). Unique patient identifiers were not recorded

for patients; therefore, the information taken for this

study was: age, sex, clinical area, ACC read code,

initial PSFS score, initial NPRS score, PSFS score at

discharge, NPRS score at discharge, and number of

treatments. One clinic also recorded the reason for

discharge. As this study looked at PSFS and NPRS

completion rates at both initial visit and discharge,

patients with only one visit were excluded from the

data, as the inclusion of these visits will tend to

understate completion rates. As much of the data was

manually recorded, any PSFS or NPRS scores

outside of the 0–10 range were entered as ‘blank’ as

this erroneous data, for the purpose of analysis,

essentially equates to incomplete information.

Percentage changes in PSFS and NPRS scores were

calculated by taking the actual change in score

divided by the possible change to achieve 100%

resolution. For example, a patient moving from a 2 to

an 8 in PSFS score would have a 75% resolution (a

change of 6 out of a possible 8), whereas a patient

moving from a 6 to an 8 in PSFS score would show a

50% resolution (a change of 2 out of a possible 4).

For the purposes of this study, scores are displayed as

mean with 95% confidence intervals (CIs). Correla-

tion coefficients were calculated for the percentage

change and absolute changes methods for calculating

change in PSFS and NPRS scores as a sensitivity

analysis, and to determine if there was a relationship

between the two outcome measures. The relationship

between number of visits and percentage change in

PSFS or NPRS was also explored using correlation

statistical tests. Level of correlation was judged on

the following criteria:26

N 0–0.25: no relationship;

N 0.25–0.5: fair relationship;

N 0.5–0.75: good relationship;

N above 0.75: excellent relationship.

Ethics
Observational ethics approval was sought and

obtained from the Lower South Regional Ethics

Committee on 5 October 2010.

Results
Nine thousand, six hundred and twenty-eight patients

were seen for an initial assessment and were discharged

within the specified 12-month period. Of these 9628

patients, 7670 of them were seen for more than one

treatment. The PSFS and NPRS completion rates at

the initial visit were 84.2% (95% CI: 83.4–85.0) and

83.4% (95% CI: 82.6–84.2) respectively (Table 1). A

full breakdown of completion rates by anatomical

region can also be seen in Table 1. At discharge, these

figures dropped to 54.8% (95% CI: 53.7–55.9) for

PSFS completion and 54.7% (95% CI: 53.6–55.8) for

NPRS completion. The PSFS completion rates at both T
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initial visit and discharge were 51.8% (95% CI: 50.7–

52.9) and 51.9% (95% CI: 50.7–53.0) for NPRS

completion (Table 1).

For patients with complete data at initial visit and

discharge, the average percentage change in PSFS

score was 85.2% (95% CI: 84.1–86.3) ranging from a

79.1% average change for wrist conditions and a 93.1%

change for lower leg conditions (Table 2). The average

percentage change for NPRS scores were 83.7% (95%

CI: 85.2–84.8) with the highest average again for the

lower leg (92.3%) and the lowest for the wrist (75.7%).

The absolute change in PSFS and NPRS scores were

5.1 (95% CI: 5.0–5.1) and 4.2 (95% CI: 4.2–4.3) respec-

tively (Table 2). Correlation coefficients displayed a

fair relationship (0.46) when comparing PSFS and

NPRS scores using the percentage change method,

whereas a lower correlation was found (0.38) when

comparing the two measures using relative change.

Full functional restoration, indicated by a score of

10 for PSFS, occurred in 60.7% (95% CI: 59.2–62.2)

of patients (Table 2). Full abolition of pain, indicated

by a NPRS score of 0, occurred in 65% (95% CI:

63.6–66.5) of patients.

The average number of visits for patients included

in this study was 5.8 (95% CI: 5.8–5.9) with a low of

4.8 for hand injuries and a high of 6.8 for lower leg

and shoulder injuries (Table 2). As patients with only

one visit were excluded in this study, average patient

visit numbers in the results are only for patients who

had two or more visits.

In one clinic, information regarding the reason for

patient discharge was obtained in order to assess the

impact this has on NPRS and PSFS completion rates.

When a patient was present for and went through

complete discharge, the completion rates for PSFS

and NPRS were 85.3% (95% CI: 82.0–88.6) and

85.1% (95% CI: 81.7–88.4) respectively (Table 3).

Discussion
The primary aim of this study was to assess the rate

of compliance to recording of standardized outcome

measures by clinicians. The compliance rates of 52%

(Table 1) for PSFS and NPRS completion in this

study were lower than expected and lower than the

figure found in the previous study (70%).5 The data

were collected retrospectively and covered the first

12 months of the mandatory reporting period; there-

fore, clinicians did not have any lead in time to

change their behaviour and ‘get up to speed’ with the

recording of outcomes before data collection began.

Thus, the low completion rates reflect on the quality

of the data collected with regards to representation of

the true state of a patient’s condition, and therefore

this must be taken into account when interpreting

some of the secondary aims of this study. Two studies

looking at outcome measure compliance showed T
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rates ranging from 53%.27,28 The rates in this study

can be, in part, attributed to the reason for a patient

discharge. In many instances, a patient will either call

to cancel their last appointment, not make a final

appointment, or fail to return to the clinic. In these

circumstances, it may not be possible for a clinician

to obtain final PSFS and NPRS scores. It was found

that when a complete discharge was made, the

compliance rate rose from 54 to 85% for both the

PSFS and NPRS (Table 3).

In 94% of cases, the therapist will either administer

both of the outcome measures or neither of them. Of

the 3802 cases where both the PSFS and NPRS were

completed, the percentage change of both measures

was compared. In order to assess the validity of using

the relative change method for recording the difference

in NPRS and PSFS scores as opposed to absolute

change, the correlation coefficients, comparing NPRS

and PSFS, for each method were calculated. There was

a fair relationship between the percentage change in

the PSFS and NPRS, with a correlation coefficient of

0.46. When looking at the absolute change in score the

relationship was weaker with a correlation coefficient

of 0.38. This suggests that using a relative change,

rather than an absolute change may be a better

indicator of the change in a patient’s condition as

opposed to absolute change in score. In the 6% of cases

where only one of the measures was taken, there

appeared to be no preference as to which of the

measures was used. The lack of preference indicates

that neither the PSFS nor the NPRS appear to be more

or less demanding than the other.

In the 3926 patients who had completed PSFS

scores at initial visit and discharge, the average

change in PSFS score was 5.1 points which repre-

sented an 85.2% resolution of functional capacity. All

body areas looked at in this study had an average

change in PSFS score of at least 4.4, which were all

therefore above PSFS MCIDs found for LBP and

cervical radiculopathy in previous studies.10–12 Of the

patients with complete PSFS scores, 61% achieved

full functional restoration as indicated by an average

score of 10, when rating their ‘full ability to perform

the tasks to the same level as they could before the

onset of symptoms’.9 For the 3932 patients that had

NPRS scores taken at both the initial visit and

discharge, the average change in NPRS score was 4.3

points which represents an 83.7% reduction in pain

from the injury. Sixty-five per cent of these patients

also recorded full abolition of pain at discharge by

indicating a score of 0 out of 10 on the pain rating

scale. These scores suggest that physiotherapy treat-

ment is achieving desirable functional gains and pain

reduction outcomes. At the point where a high level

of function and low level of pain is achieved, many

physiotherapists and/or patients decide to discharge

for a home management program or they are satisfied

with the results they have achieved.

The average number of visits found in our sample

was 5.8 and did not vary greatly depending on the

body area treated. It must be noted that these figures

did not include patients receiving only one treatment

and thus overstate treatment numbers. If single visit

data was added the average number of visits would

have fallen to 4.9. There was no relationship found

between the number of patient visits and the percen-

tage of change in either PSFS or NPRS scores with

correlation coefficients of 0.01. The lack of correlation

in these figures suggests that patients are being

discharged based on the condition of their recovery

rather than a standard number of treatments.

Limitations
A number of limitations were identified in this study;

the retrospective survey of the first 12 months of

mandatory reporting of outcome measures did not

enable clinicians to get into the habit of using said

outcomes on a regular basis and therefore influenced

the compliance rates. There was no exploration of

cause and effect with regards to compliance rates, and

the low compliance rates weakened any inferences

with regards to the secondary aims of the study.

Table 3 Summary of PSFS and NPRS completion rates listed by discharge reason. Data in this table is only for patients
seen in one clinic (n51216). Mean with 95% CI expressed in brackets

PSFS NPRS

PSFS complete
at initial visit

PSFS complete
at discharge

PSFS complete
at initial and
discharge

NPRS complete
at initial visit

NPRS complete
at discharge

NPRS complete
at initial visit and
discharge

Cancelled better 86.7 (74.5–98.8) 36.7 (19.4–53.9) 36.7 (19.4–53.9) 93.3 (84.4–102.3) 36.7 (19.4–53.9) 36.7 (19.4–53.9)
Discharged;
complete

94.3 (92.1–96.4) 85.6 (82.3–88.9) 85.3 (82.0–88.6) 95.2 (93.2–97.2) 85.8 (82.5–89.1) 85.1 (81.7–88.4)

DNR/Canx no
reason

91.1 (86.3–95.9) 5.2 (1.4–8.9) 5.2 (1.4–8.9) 93.3 (89.1–97.5) 5.2 (1.4–8.9) 5.2 (1.4–8.9)

Other 83.1 (73.5–92.6) 37.3 (24.9–49.6) 37.3 (24.9–49.6) 89.8 (82.1–97.5) 40.7 (28.1–53.2) 40.7 (28.1–53.2)
Therapist forgot 56.8 (46.0–67.6) 37.0 (26.5–47.6) 37.0 (26.5–47.6) 59.3 (48.6–70.0) 35.8 (25.4–46.2) 35.8 (25.4–46.2)
Not recorded 72.4 (68.4–76.5) 44.7 (40.2–49.2) 44.2 (39.7–48.7) 75.6 (71.8–79.5) 45.3 (40.8–49.8) 45.1 (40.6–49.6)
Grand total 82.2 (80.1–84.4) 53.9 (51.1–56.7) 53.6 (50.8–56.4) 84.7 (82.7–86.7) 54.3 (51.5–57.2) 54.0 (51.2–56.8)

Note: DNR: did not return; Canx: cancelled.
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Conclusion
The results of this study have shown that the PSFS and

NPRS are responsive indicators of change in the patient

conditions when attending for physiotherapy. The

study has also highlighted some of the difficulties in

recording PSFS and NPRS scores, in particular, the

need to take into account the reason for patient

discharge when looking at outcome measure compli-

ance rates. Physiotherapists in New Zealand are

treating patients, on average six times and achieving

improvements in pain and function well above MCID,

at which time physiotherapists and/or patients are

deciding to discharge for a home management pro-

gram; this may be an indication of the pressures on the

health system in New Zealand.

Acknowledgements
This study was funded in part via the Otago

University Health Sciences Division.

References
1 Abrams D, Davidson M, Harrick J, Harcourt P, Zylinski M,

Clancy J. Monitoring the change: current trends in outcome
measure usage in physiotherapy. Man Ther. 2006;11(1):46–53.

2 Huijbregts MP, Myers AM, Kay TM, Gavin TS. Systematic
outcome measurement in clinical practice: challenges experi-
enced by physiotherapists. Physiother Can. 2002;54(1):25–31.

3 Kay TM, Myers AM, Huijbregts MP. How far have we come
since 1992? A comparative survey of physiotherapists use of
outcome measures. Physiother Can. 2001;53(4):268–75.

4 Kirkness C, Korner-Bitensky N. Prevalence of outcome
measure use by physiotherapists in the management of low
back pain. Physiother Can. 2002;54(4):249–57.

5 Hefford C, Lodge S, Elliott K, Abbott H. Measuring patient-
specific outcomes in musculoskeletal clinical practice: a pilot
study. NZ J Physiother. 2008;36(2):41–8.

6 Stratford P. Assessing disability and change on individual
patients: a report of a patient specific measure. Physiother Can.
1995;47(4):258–63.

7 Kahl C, Cleland J. Visual analogue scale, numeric pain rating
scale and the McGill pain Questionnaire: an overview of
psychometric properties. Phys Ther Rev. 2005;10(2):123–8.

8 Jolles BM, Buchbinder R, Beaton DE. A study compared nine
patient-specific indices for musculoskeletal disorders. J Clin
Epidemiol. 2005;58(8):791–801.

9 Abbott JH, Hefford C, Larmer P, McNair P. Outcome
measures in physiotherapy. Wellington: Physiotherapy New
Zealand; 2010.

10 Maughan EF, Lewis JS. Outcome measures in chronic low back
pain. Eur Spine J. 2010;19(9):1484–94.

11 Cleland JA, Fritz JM, Whitman JM, Palmer JA. The reliability
and construct validity of the Neck Disability Index and patient

specific functional scale in patients with cervical radiculopathy.
Spine (Phila Pa 1976). 2006;31(5):598–602.

12 Young IA, Cleland JA, Michener LA, Brown C. Reliability,
construct validity, and responsiveness of the neck disability
index, patient-specific functional scale, and numeric pain rating
scale in patients with cervical radiculopathy. Am J Phys Med
Rehabil. 2010;89(10):831–9.

13 Costa LOP, Maher CG, Latimer J, Hodges PW, Herbert RD,
Refshauge KM, et al. Motor control exercise for chronic low
back pain: a randomized placebo-controlled trial. Phys Ther.
2009;89(12):1275–86.

14 Costello M. Treatment of a patient with cervical radiculopathy
using thoracic spine thrust manipulation, soft tissue mobiliza-
tion, and exercise. J Man Manip Ther. 2008;16(3):129–35.

15 Ferreira ML, Ferreira PH, Latimer J, Herbert RD, Hodges
PW, Jennings MD, et al. Comparison of general exercise, motor
control exercise and spinal manipulative therapy for chronic
low back pain: a randomized trial. Pain. 2007;131(1–2):31–7.

16 Furto ES, Cleland JA, Whitman JM, Olson KA. Manual
physical therapy interventions and exercise for patients with
temporomandibular disorders. Cranio. 2006;24(4):283–91.

17 Helmhout PH, Harts CC, Viechtbauer W, Staal JB, de Bie RA.
Isolated lumbar extensor strengthening versus regular physical
therapy in an army working population with nonacute low back
pain: a randomized controlled trial. Arch Phys Med Rehabil.
2008;89(9):1675–85.

18 Hyland MR, Webber-Gaffney A, Cohen L, Lichtman PT.
Randomized controlled trial of calcaneal taping, sham taping,
and plantar fascia stretching for the short-term management of
plantar heel pain. J Orthop Sports Phys Ther. 2006;36(6):364–
71.

19 Macedo LG, Latimer J, Maher CG, Hodges PW, Nicholas M,
Tonkin L, et al. Motor control or graded activity exercises for
chronic low back pain? A randomised controlled trial. BMC
Musculoskelet Disord. 2008;9:65.

20 Nourbakhsh MR, Fearon FJ. The effect of oscillating-energy
manual therapy on lateral epicondylitis: a randomized, placebo-
control, double-blinded study. J Hand Ther. 2008;21(1):4–13.

21 Childs J, Piva S, Fritz J. Responsiveness of the numeric pain rating
scale in patients with low back pain. Spine. 2005;30(11):1331.

22 Farrar JT, Young Jr JP, LaMoreaux L, Werth JL, Poole RM.
Clinical importance of changes in chronic pain intensity measured
on an 11-point pain rating scale. Pain. 2001;94(2):149–58.

23 Williamson A, Hoggart B. Pain: a review of three commonly
used pain rating scales. J Clin Nurs. 2005;14(7):798–804.

24 Copay AG, Subach BR, Glassman SD, Polly Jr DW, Sculer
TC. Understanding the minimal clinically important difference:
a review of concepts and methods. Spine J. 2007;7(5):541–6.

25 Beaton DE, Boers M, Wells GA. Many faces of the minimal
clinically important difference (MCID): a literature review and
directions for future research. Curr Opin Rheumatol.
2002;14(2):109.

26 Portney LG, Watkins MP. Foundations of clinical research:
applications to practice. 3rd ed. London: Pearson Prentice Hall;
2009. p. 525.

27 May S. An outcome audit for musculoskeletal patients in
primary care. Physiother Theory Pract. 2003;19:189–98.

28 Monk C. Measurement of the functional improvement of
patients receiving physiotherapy for musculoskeletal condi-
tions. NZ J Physiother. 2006;34(2):50–2.

Nicholas et al. The use of the Patient-Specific Functional Scale

152 Journal of Manual and Manipulative Therapy 2012 VOL. 20 NO. 3


