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Abstract

Purpose: To prepare a Japanese-language version of the Physical Performance Test (PPT)
Battery and assess its reliability and validity.

Method: Activity limitations by pain were evaluated by means of the Japanese-language
version of the PPT Battery in 82 patients with chronic pain in the limbs and trunk. Two
self-report questionnaires, one related to sensory evaluation of pain, and the other related to
affective evaluation of pain, and the Functional Independence Measure (FIM), which
evaluates activities of daily living, were simultaneously administered to the subjects.

Results: The results for reliability showed that the ICC values for inter-rater reliability and
intra-rater reliability were 0.91 or more for every item. The results for validity showed
significant associations between the scores for all of the items on the Japanese-language
version of the PPT Battery and the total scores on the FIM (p < 0.01). Significant associations
were found between 5 of the 8 items on the Japanese-language version of the PPT Battery and
affective state due to the pain.

Conclusions: The Japanese-language version of the PPT Battery was shown to possess
adequate reliability and validity as a scale for evaluating the activity limitations of patients
with chronic limb or trunk pain. The results also suggested that it might be possible to
improve the activity limitations of patients with chronic pain by improving their affective

state in response to the pain.



Introduction

Clinical evaluations of chronic pain patients in rehabilitation have traditionally been
conducted on the basis of evaluations of body functions and body structures in the
International Classification of Function, Disability, and Health (ICF) of the World Health
Organization (WHO)," 2 and the results of the evaluations have often been used to estimate
activity limitations. In other words, evaluations of the body functions and body structures of
chronic pain patients have been substituted for evaluations of the pain itself, and rehabilitation
program planning and efficacy ratings have often been based on them.* However, since the
impairments of chronic pain patients are affected by psychological, social, and environmental
factors, not just body functions or body structures, activity limitations cannot be predicted on
the basis of the results of evaluations of body functions and body structures alone.®*
Moreover, while the problem of body functions and body structures may represent the
primary problem for caregivers, for patients the activity limitations are often the major
problem in terms of daily living. Thus, in the rehabilitation of chronic pain patients, instead of
just evaluations of body functions and body structures based on physiological measurements,
it is preferable to make objective evaluations and improvements in activity limitations based
on physical performance tests and objective tests that evaluate activity limitations and whose
reliability and validity have been established are essential to achieving this aim.

Several physical performance measurements have been developed in the past as indices to
evaluate activity limitations.'®** Everyday actions were used as the tasks, and times and
distances required to perform them were measured. However, although the reliability and
validity of several of these measurements of physical performance have been reported for
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elderly people, reliability and validity have seldom been reported for patients with pain.*°



Moreover, since no tests to measure the physical performance of chronic pain patients are
available in Japan at the present time, adequate objective evaluation of activity limitations is
not being performed. Nevertheless, the Physical Performance Test (PPT) Battery created by
Simmonds et al.'’ can be cited as a test battery devised for the purpose of measuring the
physical performance of chronic pain patients. It was devised in 1998 in the United States,
and its reliability and validity in cancer patients™® and low back pain patients*® ?? have been
established. The tasks included in the PPT Battery are characterized by being affected by pain,
ease of measurement of physical performance, and requiring hardly any special equipment.
The purpose of the present study was to prepare a Japanese-language version of the PPT
Battery and assess its reliability and validity. If the reliability and validity of the
Japanese-language version of the PPT Battery were demonstrated by this study, it would be
possible to objectively evaluate the activity limitations of chronic pain patients and would
enable an effective rehabilitation approach with the goal of improving activity limitations and

secondary pain relief.

Methods

SUBJECTS

The subjects of this study were 82 patients with chronic pain in the limbs or trunk who
were utilizing the services of the orthopedic outpatient clinic and attending outpatient
rehabilitation, and who met the following eligibility criteria: (1) chronic limb or trunk pain,
(2) 18 years of age or older, (3) informed consent given; and exclusion criteria: (1) serious
physical condition and inability to tolerate the survey, (2) pain other than pain of the limbs or

trunk (musculoskeletal pain), (3) difficulty in walking (use of a walking aid was permissible),



(4) difficulty understanding the purpose of the study.

MEASURES
(1) Sociodemographic and medical factors
Information on age, gender, body height, body weight, diagnosis, complications, whether

orthopedic surgery had been performed, and pain (site, duration) was collected from the chart.

(2) Degree of physical performance: Physical Performance Test (PPT) Battery
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The PPT Battery was devised by Simmonds et al.”" in 1998 to measure the degree of

motor performance of patients with pain. It was modified for cancer patients'® and low back

19-22 and its reliability and validity have been demonstrated.t>28 The PPT

pain patients,
Battery consists of 8 items in which upper limb movement and whole-body movement are
executed in a sitting and standing position, and time and distance are measured. The tasks are
as following: 15-meter walk at fastest speed (PPT1), Forward reach (PPT2), Timed, repeated
sit-to-stand (PPT3), Sock test (PPT4), Timed, repeated reach-up (PPT5), Timed belt tie
(PPT6), Distance walked in 6 minutes (PPT7), and Coin test (PPT8).

After obtaining copyright permission to create a Japanese-language version of the PPT
Battery from the author of the original version, we translated the PPT Battery into Japanese.

The Japanese version of the PPT Battery was developed after a process of back-translation by

a colleague who is a native speaker of English and fluent in Japanese.

(3) Pain: Numerical Rating Scale (NRS)
The NRS is a type of visual analogue scale (VAS) that evaluates pain, and was proposed

by Keel in 1948. The NRS allows patients to express the degree of pain or discomfort they



experience in numerical form, and it has been shown to be reliable and valid.?*?* In
accordance with previous studies, two different aspects of pain were evaluated in the present
study.

1) Pain intensity: Numerical Rating Scale (NRS1)

A straight line 10 cm long is drawn, and patients are asked to assume that “0” represents a
state of “no pain” and “10” represents a state of the “worst possible pain”, and then to select
the step that best represents their state from the 11 numbered steps.

2) Pain affect/unpleasantness: Numerical Rating Scale (NRS2)

A straight line 10 cm long is drawn, and patients are asked to assume that “0” represents a
state of no unpleasantness at all associated with the pain (not unpleasant) and “10” represents
a state of the worst unpleasantness possible (extremely unpleasant), and then to select the step

that best represents their state from the 11 numbered steps.

(4) Activities of daily living (ADL): Functional Independence Measure (FIM)

The FIM is a scale that has been used in practice in the United States since 1987 as a
means of uniformly recording the severity of activity limitations and the efficacy of
rehabilitation therapy.® It is composed of 18 items, comprising 6 self-care items, 3 mobility
items, 2 locomotion items, 2 sphincter control items, 2 communication items, and 3 social
cognition items. Function level is evaluated on a scale composed of a total of 7 steps,
comprising 2 independence steps, 3 modified dependence steps, and 2 complete dependence
steps. The highest score for each item is 7 points, and the lowest score is 1 point. Possible
total scores for all 18 items range from 18 to 126 points, with higher scores meaning a higher

evaluation of ADL ability. The Japanese version has also been standardized. 2



EVALUATION PROCEDURE

The following procedure was used to conduct the evaluations:

(1) The NRS1, NRS2, and FIM were administered before performing the evaluation by the
PPT Battery.

(2) The items in the PPT Battery were administered in random order (except that the
6-minute-walk test was always performed last), and the 2 raters (an occupational therapist and
a physiotherapist) rated each subject at the same time.

(3) With not exacerbating the subjects’ symptoms as a precondition, the subjects were told to
perform the item as quickly as possible, or as far as possible. In order to reduce the impact of
other signs, such as fatigue, feeling tired, etc., the patients were allowed to rest after each task
had been completed.

(4) Pain was measured at the end of the PPT Battery, and it was judged whether the tests had
exacerbated the pain or any other symptoms,

(5) The entire procedure was repeated about 2 weeks later.

During the conduct of the Japanese-language version of the PPT Battery, the subjects were
instructed to perform the actions as quickly as possible, or as far as possible, but the actions
were adjusted by the patients according to the severity of their pain. Care was taken to prevent
fatigue by allowing adequate rest between the tasks and during each task, and the task that

caused the greatest buildup of fatigue, the 6-minute walk, was always performed last.

DATA ANALYSIS
Reliability was evaluated on the basis of inter-rater reliability and intra-rater reliability.
Inter-rater reliability was assessed by using the intraclass correlation coefficient (ICC) to test

for agreement between the results of the PPT Battery measurements by the two raters.



Intra-rater reliability was assessed by using the ICC to test the reproducibility of the
measurements of the Japanese-language version of the PPT Battery made by a single rater.
Validity was evaluated by using Spearman’s rank correlation coefficient to test the correlation
between the results for each of the subscales of the PPT Battery and the total FIM scores.
Factors associated with each of the items of the Japanese-language version of the PPT Battery
were identified by using Spearman’s rank correlation coefficient or the Mann-Whitney U-test
to calculate associations between the Japanese-language version of the PPT Battery and other

factors.

ETHICS CONSIDERATIONS

In conducting this study, the aim and methods of the study, the fact that it was possible to
refuse to continue to participate in the survey at any time, that there would be no
disadvantages in terms of treatment as a result, and that privacy would be strictly maintained
was explained to the subjects according to the content of the explanatory document, and only
those from whom written consent to participate were obtained were enrolled in the study. The
PPT Battery measurements were made after detailed cautioning of the subjects so that no

physical risks or exacerbation of the pain would occur.

Results

SOCIODEMOGRAPHIC AND MEDICAL FACTORS
There were 82 subjects who fulfilled the eligibility criteria and gave their consent in
writing (17 men, 20.7%; 65 women, 79.3%), and their mean age was 82.3 + 8.4 years (range:

54-97 years). The severity of the pain was relatively mild (NRS1: 2.9 + 1.6), and the major



sites of pain were widely distributed in various parts of the body. Although 60 subjects
(73.2%) used walking aids, such as a cane or walker, all of the subjects were capable of
walking independently, and none of them required a high level of assistance to walk. The
mean scores on the scales were: FIM, 95.3 £ 12.7 (range: 74-121); NRS1, 2.9 £+ 1.6 (range:

1-7); NRS2, 2.9 + 1.7 (range: 1-8) (Table 1).

ASSESSMENT OF ADVERSE EVENTS

There was no exacerbation of the pain by the measurements after performing the
Japanese-language version of the PPT Battery, and there were no changes in the NRS1 ratings,
which were used as pain evaluation scales. No exacerbation of the physical symptoms, no
increases in mental distress, and no effect of fatigue on any of the tasks was observed.
Because the first evaluation included an oral explanation and demonstrations, whenever
necessary, the measurement time was 20 minutes for the fastest subject and 35 minutes for the
slowest subject, whereas during the re-evaluations the measurement time was 13 minutes for
the fastest subject and 27 minutes for the slowest subject, and the measurements did not

require a long time.

RELIABILITY
The results of each test in the Japanese-language version of the PPT Battery for each rater

are shown in Table 2.

(1) Inter-rater reliability
The ICC values for agreement between the results of the measurements of each of the

items in the Japanese-language version of the PPT Battery by the two raters ranged from



0.997 to 1.000 (Table 3).

(2) Intra-rater reliability
The ICC values for agreement between the results of the measurements of each of the
items in the Japanese-language version of the PPT Battery by the same rater on two different

occasions ranged from 0.919 to 0.993 (Table 3).

VALIDITY
Significant associations were found between the scores for all items on the
Japanese-language version of the PPT Battery and the total scores on the FIM, which was

used to evaluate ADL (Table 4).

ASSOCIATIONS BETWEEN THE JAPANESE-LANGUAGE VERSION OF THE PPT
BATTERY AND OTHER FACTORS

The results of the univariate analysis performed in an attempt to identify factors
associated with the results of the Japanese Version of the PPT Battery showed that NRS1,
NRS2, age, gender, and whether a walking aid was used were significantly associated with
PPT1; NRS1 and NRS2, with PPT2; age with PPT3; and whether a walking aid was used,
with PPT4. In addition, NRS1 and NRS2 were significantly associated with PPT5; age, with
PPT6; NRS1, NRS2, age, and whether a walking aid was used, with PPT7; and NRS2, with

PPTS (Table 5).
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Discussion

Chronic pain in the trunk and limbs limits activity, and the activity limitations cause
psychological and social distress, decrease QOL, and increase the burden on the patient and
the family. Because of this, improving activity limitations is one of the goals of rehabilitation,
and appropriate evaluation of the activity limitations and judging the efficacy of treatment are
essential to the process. In that sense, the PPT Battery is considered a useful means of more
accurately perceiving the activity limitations of chronic pain patients and better managing
their pain. Accordingly, in this study we prepared a Japanese-language version of the PPT
Battery, and the tests we performed to demonstrate its reliability and validity yielded

favorable results.

FEASIBILITY OF THE JAPANESE VERSION OF THE PPT BATTERY

All of the subjects were able to perform all of the tasks in the Japanese-language version
of the PPT Battery used in this study. It was also easy for the raters to make the measurements
and interpret the results, and they never found it difficult to arrive at their judgments. Resting
was included during PPT7 (6-minute walk) and it was explained to the subjects that they
themselves could adjust and decide the degree to which they performed the action in PPT5
(raising both arms) according to their level of fatigue and pain. These were thought to be the
reasons why the subjects were not subjected to major burdens. Use of walking aids was
permitted during the walking task as a safety precaution, and since the conditions under which
the measurements were made, i.e., hospital space, path walked, and equipment, such as chairs
and desks, were made uniform, no problems were observed. Moreover, none of the subjects

refused to perform the tasks during the examination process, none were incapable of
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completing them all, none had such severe problems in the manner of performing them that
the measurements could not be made, and there was never any exacerbation of the pain after
the measurements.

Based on these findings the Japanese-language version of the PPT Battery appeared to be
an evaluation method that could be conducted without exposing the subjects to major burdens

or adverse events.

RELIABILITY OF THE JAPANESE-LANGUAGE VERSION OF THE PPT BATTERY
The ICC values for inter-rater reliability and intra-rater reliability were 0.91 or more for
all of the items in the Japanese-language version of the PPT Battery. In previous studies the
ICC values for intra-rater reliability were reported to be lower for tasks that included
complicated actions (PPT6: 0.78; PPT8: 0.69) than for other tasks,' but no large decreases in
ICC values were observed in the present study (PPT6: 0.954; PPT8: 0.960). Eliasziw et al*’
reported that if an ICC value is in the 0.81-1.00 range, agreement can be judged to be almost
perfect, i.e., that the evaluations are almost exactly the same. Thus, the results of this study
showing that the ICC values for inter-rater reliability were all 0.99 or more showed extremely
strong agreement between the two raters of the Japanese-language version of the PPT Battery.
In addition, the results showing that the ICC values for intra-rater reliability were all 0.91 or
more demonstrated extremely strong agreement between the results obtained by the same
rater (reproducibility of the evaluations) of the Japanese-language version of the PPT Battery.
The above findings suggest that there are no problems with the reliability of the
Japanese-language version of the PPT Battery. Its reliability, i.e., the confirmation of the
stability of the Battery, means that reliable results are obtained even when the Battery is

performed just one time. These results support the findings in several previous studies**~*’
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that have reported that physical performance tests are reliable. Because the tasks on the PPT
Battery are familiar actions that are similar to ADL, it is easy for patients to carry them out
without any special training. Moreover, because the equipment and methods used to make the
measurements are convenient, it is also easy for physicians to use clinically. As a result of
these features, the PPT Battery seems to have been shown to have high reliability in this study

as well.

VALIDITY OF THE JAPANESE-LANGUAGE VERSION OF THE PPT BATTERY

The Pain Disability Index,”® Modified Oswestry Low Back Pain Disability
Questionnaire,?® and Roland and Morris Disability Questionnaire® ~*? have been developed as
batteries to evaluate the impaired performance of pain patients, and their reliability and
validity have mainly been demonstrated in the United States.** " However, these tests are
self-report questionnaires and may be influenced by mismatches of perception and
assumptions regarding pain and limitations of activity impaired by it. For these reasons, the
abilities that subjects think that they possess in regard to ADL and the abilities that they
actually possess have been reported to not always match.?? Moreover, although almost all of
these tests were designed to evaluate low back and leg pain patients, since the present study
was not limited to pain in the low back or lower limbs, we thought that it was inappropriate to
use them as tests to assess the validity of the Japanese-language version of the PPT Battery.

The validity of the original version was demonstrated by showing strong correlations
between the PPT Battery and the Functional Status Index (FSI). However, because no
Japanese-language version of the FSI exists, we used the FIM, a test that is widely used in
Japan to measure activity limitations in ADL, to assess associations with the

Japanese-language version of the PPT Battery. Since the results showed significant
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correlations between all of the items on the Japanese-language version of the PPT Battery and
total scores on the FIM, the Japanese-language version of the PPT Battery appears to possess

sufficient validity to evaluate the activity limitations of chronic pain patients.

FACTORS RELATED TO EACH ITEM OF THE JAPANESE-LANGUAGE VERSION OF
THE PPT BATTERY

The NRS2 score, i.e., an affective evaluation of pain, was extracted as a factor that was
significantly associated with 5 of the 8 PPT Battery items, suggesting that mood or affective
state may impair ADL more than the pain itself or the way it is felt. Some previous studies
have reported that the psychological suffering caused by the pain of chronic pain patients is

£3° and others have

more strongly associated with activity limitations than the pain itsel
reported that improving the activity limitations of chronic pain patients relieves patients’
psychological suffering and that their psychological adjustment promotes the improvement in
activity limitations, *° and thus the results of the present study support the findings of those
studies.

Associated factors in addition to the NRS2 score consisted of age, which was identified as
a factor associated with 4 items, and whether a walking aid was used, which was associated
with 3 items. These results suggest that the age of the subject and whether the subject uses a
walking aid need to be taken into consideration when conducting evaluations based on the

results of measurements of each of the items in the Japanese-language version of the PPT

Battery.

LIMITATION AND PERSPECTIVES

The first limitation of this study is that the diseases that caused the chronic pain of the
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subjects in this study were restricted to the musculoskeletal system. Since chronic pain is
considered a major symptom of cancer and other intractable diseases and there are other
diseases in which ADL is impaired by it, it is unclear whether the results of this study can be
applied to other diseases. The second limitation that can be cited is that the 82 subjects
consisted of 65 women and only 17 men, and thus there was gender bias. The bias seems to be
attributable to the fact that more women were attending the institutions whose cooperation
was obtained in this study and that the same tendency existed among the subjects from whom
consent was obtained. Gender was not identified as an associated factor in the
Japanese-language version of the PPT Battery according to the results of this study, but since
significant differences in the results according to gender have been found in previous studies
that used other performance tests of ADL in low back pain patients, >* gender seems to need to
be taken into consideration as a factor in future research. The third limitation that can be
pointed out is that the subjects were limited to a single institution, and thus the results of the
study cannot be generalized to all similar patients in other areas or institutions. Finally, based
on the results of this study, the factors that impair ADL are mood and affect influenced by the
pain more than the pain itself or how the pain is felt. Nevertheless, since this was a
cross-sectional study, it is impossible to say whether the affective state resulting from the pain
impaired the ADL or the impairment of ADL due to the pain influenced the subjects’ affective
state.

Based on the above, in the future we wish to assess the validity of the Japanese-language
version of the PPT Battery in other patients whose major symptom is chronic pain, and then
assess the mid- to long-term efficacy of intervention by a rehabilitation approach that includes
improvement of the affective state due to the pain rather than an approach whose only purpose

is to alleviate the pain itself.
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Table 1. Subjects’ sociodemographic and medical factors

n* or mean = standard deviation (range)

age (years)

gender

height (cm)
weight (kg)

male

female

duration of pain (months)

site of pain

history of surgery

use of walking aids

pain

ADL
PPT Battery

upper limb
trunk
lower limb
other

yes

no

yes

no

NRS1
NRS2

FIM

PPT1 (sec)
PPT2 (cm)
PPT3 (sec)
PPT4 (sec)
PPT5 (sec)
PPT6 (sec)
PPT7 (m)
PPT8 (sec)

82.3 + 8.4 (54— 97)
17
65
145.0 + 6.7 (130.0 - 171.0)
46.3 8.4 (34.0 - 74.0)
70.7 +110.1 (6.0 - 720.0)
15
36
27
4
20
62
60
22
29+16(1-7)
29+17(1-8)
95.3 +12.7 (74 - 121)
34.6 + 18.1 (15.6 - 89.5)
15.7 + 6.4 (4.5 - 31.0)
13.8+7.2(5.1-42.3)
11.3 £6.7 (3.2 - 40.8)
13.0+7.2 (4.1-50.4)
11.1+5.8 (4.1-40.2)
159.3 + 66.6 (55.0 - 301.5)
9.7 +5.8 (4.0 - 40.6)

*: number of subjects
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Table 2. Results of each test in the Japanese-language version of the PPT Battery

for each rater

rater 1 rater 2 rater 1 (re-test)

mean  SD* mean  SD* mean SD*
PPT1 (sec) 34.65 18.14 34.82 18.21 35.13 17.92
PPT2 (cm) 15.76  6.41 15.73  6.42 15.89  6.28
PPT3 (sec) 13.87 7.21 14.03 7.28 13.89 6.93
PPT4 (sec) 11.32  6.77 1140 6.72 11.08 5.08
PPT5 (sec) 13.07 7.28 13.10 7.33 1282 5.77
PPT6 (sec) 11.14 5.80 11.23 5.79 10.70  4.85
PPT7 (m) 159.30 66.66 159.37 66.67 156.79 63.32

PPT8 (sec) 9.70  5.80 9.83 5.70 9.67 522
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Table 3. Reliability of the Japanese-language version of the PPT Battery

intraclass correlation PPT1 PPT2 PPT3 PPT4 PPT5 PPT6 PPT7 PPT8

coefficient

inter-rater reliability 0.999 0.999 0.998 0.998 0.998 0.998 1.000 0.997

intra-rater reliability 0.993 0.984 0.973 0.919 0.943 0.954 0.979 0.960
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Table 4. Relationship between the PPT Battery and the FIM

PPTI PPT2 PPT3 PPT4 PPT5 PPT6 PPT7  PPT8

r —0.651 0.605 —0.569 —0.533 —0.467 —0.516 0.652 —0.555

pvalue" <001 <001 <001 <001 <001 <001 <001 <0.01

*: Spearman’s rank correlation coefficient
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Table 5. Relationship between the PPT Battery and other factors —univariate analysis —

PPT1 PPT2 PPT3 PPT4 PPT5 PPT6 PPT7 PPT8
r p* r p r p r p r p r Y r p r p
NRS1 026 001 —034 <001 018 0.08 016 015 025 0.02 011 031 —026 001 012 025
NRS2 030 <001 —044 <0.01 021 005 012 025 033 <001 019 007 —0.29 <0.01 021 0.04
age 023 003 —0.14 0.20 031 <0.01 012 026 0.16 0.15 022 0.04 —0.27 0.01 0.93 0.40
height —014 021 0.21 0.05 —0.04 067 —0.19 0.08 0.01 087 —0.18 0.10 0.13 0.24 —0.10 0.37
weight —0.04 0.66 0.17 012 —0.12 025 —0.06 059 022 084 —0.17 011 -—-0.04 0.70 0.33 0.77
duration of pain  0.02  0.82 0.04 070 007 051 0.08 044 013 022 0.01 0.97 0.07 051 —0.03 0.78
PPT1 PPT2 PPT3 PPT4 PPT5 PPT6 PPT7 PPT8
n mean p° mean p mean p mean p mean p mean p mean p mean p
rank rank rank rank rank rank rank rank
gender
male 17 52.65 0.03 40.06 0.77 44.00 0.67 46.65 031 4091 0.90 38.65 057 32.03 0.65 50.03 0.09
female 65 38.58 41.88 40.85 40.15 41.65 42.25 43.98 39.27
surgery
yes 20 42.03 091 4298 0.75 4393 0.60 39.90 0.73 4503 0.44 4168 0.97 4293 0.75 39.95 0.73
no 62 41.33 41.02 40.72 42.02 40.36 41.44 41.04 42.00
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walk aids
yes 60 4650 <0.01 39.98 0.33 4398 0.12 46.20 <0.01 44.08 0.10 4352 0.20 35.67 <0.01 4385 0.14

no 22 27.86 45.66 34.75 28.68 34.48 36.00 57.39 35.09

a: Spearman’s rank correlation coefficient, b: Mann-Whitney U-test
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