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Abstract.  Physical Performance Test (PPT) is a performance-based measurement that correlates well with
degree of disability, loss of independence, and early mortality.  However, it has not been introduced in
Japan.  The purpose of the present study was to assess the reliability and validity of PPT for the Japanese
elderly people.  Thirty-nine Japanese elderly community-dwellers with a mean age of 82.5 participated in
this study.  We revised some parts of the original version of the PPT (JPPT).  Barthel Index (BI), Tokyo
Metropolitan Institute of Gerontology of Index of Competence (TMIG-index of competence), Mini-mental
State Examination (MMSE) and Japanese-version PPT (JPPT) were simultaneously conducted.  Test-retest
and inter-rater reliability was assessed for JPPT.  Intraclass correlation coefficient for interrater reliability
of JPPT was greater than 0.95.  Intraclass correlation coefficients for test-retest reliability were 0.85 and
above.  JPPT was significantly correlated with TMIG-index of competence (r=0.667, p<0.01) and BI
(r=0.581, p<0.01) but was less significantly correlated with MMSE (r=0.319, p<0.05).  JPPT has a good to
high degree of reliability and validity, reflects physical, mental and social functional domain, and appears
acceptable and meaningful to examiners and Japanese elderly people.
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INTRODUCTION

Frailty, the declines in physical functions
associated with aging have been well described by a
number of investigators.  Several operational
schemes have been employed in seeking a clinical
definition of frailty.  Although there is no explicit a
clinical definition of physical frailty, it is commonly
accepted that the frail elderly have difficulty in
performing basic tasks such as cooking, walking,
washing clothes and so forth1, 2).  The interplay of
frailty, dependence, and disability has been
commonly noted3).

We strongly believe that identifying a stable and
useful clinical measurement that is consistent and
acceptable not only in one country like United
States or Great Britain, but throughout all the world.
It is an essential first step to help clinicians and
researchers to further comprehend, characterize,
compare and intervene in the disability process.  It
is  also important  that this  measurement of
impairment and function can be used for a wide
range of elderly patients with different medical
diagnoses and levels of disability.

The physical performance test (PPT), developed
by Reuben and Siu in 1990 a 7- and 9-item
assessment, is a performance-based measurement
that correlates well with degree of disability, loss of
independence, and early mortality.  It was designed
to measure several domains of functioning,
including upper body strength and dexterity,
mobility, and stamina that is functionally oriented,
i.e. to assess activities of daily living4).

S ince  the  in t roduc t ion  o f  PPT ,  va r ious
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researchers have proved the superiority of the PPT
in assessing the functional status of the elderly
population5�13).  So far excellent results have been
obtained.  Because of the superiority of the PPT in
assessing disability as compared with the other
assessment measures, common usage in geriatric
research and generalization,  we decided to
investigate the psychometric abilities of PPT if used
in Japan.  Thus, the purpose of the present research
was to assess the reliability and validity properties
of PPT for Japanese elderly people.

METHODS

Subject
Thirty-nine frail elderly subjects with a mean age

of 82.5 and standard deviation of 5.9 (from 73 to 94
years old) participated in this study.  Subjects were
recruited from an elderly day care center of the
Kuroiso City (northern distr ict of  Tochigi
Prefecture).  Subjects were excluded if they had
severe stroke, congestive heart failure, coma,
bedridden, psychiatric disorder, or alcohol or drug
abuse.  Subjects were also excluded if they were
unable to independently ambulate with or without
an assistive device for a distance of 50 feet.
Participants provided written or verbal informed
consent to participate in the study, which was
approved by the Human Studies Committee of the
International University of Health and Welfare.
Subjects� characteristics and diagnose are provided
in Table 1.

Instrumentation
1) Japanese-version Physical Performance Test

(JPPT)
Phys ica l  Pe r fo rmance  Tes t  (PPT)  i s  an

assessment measure that directly assesses the
functional status of elderly people4).  To retain the
assessment strategy of PPT and at the same time
cross the cultural differences of PPT for Japanese
people, we revised some parts of the original
version of the PPT.  In Japan, people use three
system of writing: hiragana, katakana, and kanji
(Chinese characters).  We tried to directly translate
from the original PPT version �the whales live in
t h e  b l u e  o c e a n �  i n t o  J a p a n e s e ,  b u t  t h e
characterization of �the whales� and �the ocean� is
very difficult.  Moreover, Japanese elderly people
do not have equal levels of educational attainment.
For some, writing this sentence would be very
difficult, especially for those who live in the
countryside.  So we changed the sentence into
comparatively simple and easy constructs.  Thus,
we used � 私は東京に住んでいます � (I live in
Tokyo).  This sentence was decided based on the
routine and frequent use of these kanji in Japanese
media, such as books, television and others.  In
simulated eating, chopsticks were used instead of a
spoon, to adapt the rest to the local circumstances.

The timing of these two items was based on the
original version of scoring of PPT developed by
Reuben and Siu, that is in general the highest
category of identified subjects in the top 20% and
the lowest category of identified subject in the
lowest 20% of each item.  Cut-off points for the
sca le  we re  de te rmine d  by  examin in g  the
distribution of scores and then deciding cut-off
points that were easy to score.  We did a pilot study
of the JPPT with the twenty-two community-
dwelling healthy elderly people prior to the study in
order to finalize the scaling score of JPPT.  A
scoring sheet is provided in appendix A.

Our first intention was to study the whole 9-item
PPT, but since the day-care center that we used for
our research does not have stairs, and most of our
subjects are very old and frail, and do not normally
use stairs in their daily life, it was therefore,

Table 1. Subjects characteristics and diagnosis

Variables Subjects

Age (Y)   82.4 ± 5.9 (72�94)
Height (cm) 145.7 ± 13.2 (130�168)
Weight (kg)   48.5 ± 8.9 (33�68)
Chronic Medical Diagnosis
   Hearing Impairment   3
   Arthritis   2
   Coronary or Vascular disease   3
   Stroke 14
   Parkinson�s Disease   2
   Memory Impairment   4
   Visual Impairment 12
   Pulmonary disease   1
   Diabetes Mellitus   6
   Muscle Weakness 11
   Hypertension   6
   Depression   1
   Skin Cancer   1
   Spinal Stenosis   1
   Low back Pain   2
   Neuralgia   2
   Gastrointestinal Dysfunction   1
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considered very dangerous for them if they are to be
subjected to stair climbing.  Thus, instead of the
original 9-item PPT research plan, we opted to use
the 7-item PPT.

2) Mini-mental state examination (MMSE)
MMSE was designed to assess cognit ive

functions14).  It is divided into two sections. The
first requires vocal responses only and covers
orientation, memory, and attention.  The maximum
score is 21.  The second part examines the ability to
name, follow verbal and written commands, write a
sentence spontaneously, and copy a complex
polygon similar to a Bender-Gestalt Figure:
maximum score is 9.  Maximum total score for the
two sets is 3015).

3) Barthel index (BI)
BI is an assessment of the subjects� level of

independence in ADL and is scored in increments
of 5 points (highest possible total score is 100) The
values assigned to each item are weighted according
to the amount of physical assistance required if the
subject cannot perform the activity independently.
The 10 ADL items assessed in the BI are: 1) bowel
control 2) bladder control, 3) personal hygiene, 4)
toilet transfer, 5) bathtub transfer, 6) feeding, 7)
dressing, 8) wheelchair transfer to and from the bed,
9) walking (wheelchair management if patient is
n on-a mb ula to ry ) ,  and  10)  a s cend in g  an d
descending stairs16).

4) Tokyo metropolitan institute of gerontology index
of competence (TMIG-index of competence)

The TMIG-index of competence is a standard
multidimensional 13-item index used to measure
functional capacity.  It is divided into three sections:
items 1�5 are for instrumental self-maintenance,
items 6�9 for intellectual activity, and items 10�13
for social role.  The responses to each item are
designed simply as �yes� (able to do) or �no�
(unable), and scored 1 for �yes� and 0 for �no�.  The
total score was designed as the sum total of 13
items, or the number of items answered with �yes�,
in order that the higher score (maximum 13 points)
indicates higher competence of the elderly17).

Procedures
Prior to the study, testers undertook a 2-hour

t r a i n in g  c o u r s e  f o r  v e r b a l  i n s t r u c t i o n ,
demonstration, administration and scoring of the
PPT given by the authors.  Testers were also taught
the standardization of the subject�s position, timing
of the subject�s performance, and ratings of the
scale.

To examine the interrater reliability, four raters
simultaneously and independently conducted the
test with one tester administering the command and
instructions while the three others were observing at
close range.  During the study period, no discussion
was a l lowed between the examiners .   The
examiners of this research were three physical
therapy students and a licensed physical therapist,
who had two years of experience.

The test-retest reliability study was conducted
twice within a week in the same manner.

A cross-sectional study was done to investigate
the validity of JPPT with other assessment
measurements .   The  te s t er  conducted  the
measurements within a day to minimize the effect
of possible changes in behavior, moods or energy.

Data Analysis
Intra-rater and inter-rater reliability were

examined using the observed time, and were
analyzed with the Intraclass Correlation Coefficient
(ICC).  The ICC provides an estimate of the degree
of agreement between the observed test score.  It is
derived from the random-effects analysis of
variance models in which subjects and raters are
treated as independent factors.

Since no �gold standard� has been set for the
functional capacity assessment, a construct validity
of JPPT was determined by correlating it with the
BI, MMSE, and TMIG-index of competence.  The
correlations were analyzed using Pearson�s
product-moment correlation coefficient.

All statistical analyses were performed using the
SPSS software version 11.01.

RESULTS

Of the 39 subjects, ten were men and twenty-nine
were women.  Table 2 shows the summary of the
data obtained.

Inter-rater reliability for the JPPT from fifteen
randomly selected subjects produced 0.95 to 0.99
(p<0.05), which is highly reliable according to
Currier18).  The test-retest reliability was taken by
measuring JPPT within a week.  Eleven subjects
were randomly selected and from these subjects,
high reliability was found ranging from 0.853 to
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0.971, (p<0.05) which was also good except for the
put on and remove a jacket, for which a value is of
0.578 was found, indicating poor reliability (Table
3).

JPPT was significantly correlated with TMIG-
index of competence (r=0.667, p<0.01) and BI
(r=0.581, p<0.01) but was less significantly
correlated with MMSE (r=0.319, p<0.05).

DISCUSSION

The results of this research showed high levels of
inter-rater reliability for each item of the JPPT.  The
results were similar to those reported by Reuben
and Seu4).  The findings indicate that after a 2-hour
t r a i n in g  c o u r s e  f o r  v e r b a l  i n s t r u c t i o n ,
demonstration, administration and scoring of the
JPPT, unskilled examiners can reliably replicate
their own and the experienced physical therapist�s
assessment of the JPPT among Japanese elderly.

The test-retest reliability was comparatively good
and highly reliable except for the item �Put on and
remove a jacket�.  The reason, maybe, is that the
garment that was used during the first trial was
different from the second.  Poor reliability on the
item �Put on and remove a jacket� may also be due
to the fact that subjects were not accustomed to the
clothes that they were required to use.

For the validity, our results showed that JPPT
demonstrated a significant correlation when

Table 2. Summary scores

Variables Subjects

JPPT total score 13.8 ± 5.8 (1�23)
MMSE 21.9 ± 4.5 (11�30)
BI 89.7 ± 11.9 (60�100)
TMIG-index of competence   6.2 ± 3.9 (1�13)

Table 4. Correlation matrices of JPPT against BI, MM

JPPT B

BI .581**
MMSE .319* �0.008
TMIG-index of competence .677** .485

*: p<0.05, **: p<0.01.
compared to other measures of physical and social
status, but not so much with mental functional status
(Table 4).

The strong correlation of the JPPT with the more
complicated level of functional measurement of
TMIG-index of competence (as compared to the
basic activities of the BI) indicates that JPPT may
be measuring higher levels of physical function.
This result was also in accordance with the previous
study done by Reuben and Siu, comparing PPT with
the Rosow-Bresleu scale4).  Strong correlation
between PPT with BI and MMSE was also found in
this previous study4).  Although their correlation
coefficients were much higher than ours, the
possible explanation of difference is the orientation
of MMSE and BI that are based in western culture,
which is very much different from the Japanese
culture.

Al l  performance tasks of  the  JPPT were
acceptable to patients and testers.  Examiners found
this easy to administer and interpret, and patients
found the tasks simple to perform.  Minimal time
and little equipment are necessary.  The total
assessment battery took approximately 8�10
minutes to perform and individual tasks took a few
minutes.  Overall, the JPPT has a good to high
degree of reliability and validity, and appears to be
acceptable  and meaningful  to  pat ient  and
examiners.  Although the Japanese-version PPT
may be use as a clinical and research instrument, the

Table 3. Reliability score of JPPT

7-item JPPT Intertester Test-retest

1.Writing a sentence 0.999 0.938
2.Stimulated eating 0.999 0.870
3. Lift a book and put it on shelf 0.974 0.853
4. Put on and remove a jacket 0.950 0.578
5. Pick up a penny from floor 0.963 0.867
6. Turn 360 degrees 0.988 0.888
7. 50- foot walk 0.999 0.971

Used Intraclass-Correlation Coefficient.  p<0.05.

SE and TMIG-index of competence

I MMSE TMIG-index of competence

** .382*
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limitations of this study must be noted.  We cannot
generalize the result of this study because of the
limited number of subjects who participated, and
the external criterion we chose to compare JPPT
with other assessment measures may be incomplete
measurements of functional status.

In summary, the psychometric properties of the
JPPT had excellent inter-rater and test-retest
reliability and good degree of concurrent and
construct validity.  This study is a preliminary study
for wider research, to investigate relationship
between cognitive function and physical disability
in non-demented Japanese elderly people.
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Appendix A: Japanese Physical Performance Test Scoring Sheet

Physical Performance Test Time Scoring Score

1. Writing a sentence _______ sec ≤ 12 sec = 4
     (私は東京に住んでいます ) 12.5�15 sec = 3

15.5�18 sec = 2
> 18 sec = 1

unable = 0
2. Simulated Eating _______ sec ≤ 6 = 4

6.5�9 = 3
9.5�12 = 2

> 12 = 1
unable = 0

3. Lift a book and put it on shelf _______ sec ≤ 2 sec = 4
2.5�4 sec = 3
4.5�6 sec = 2

> 6 sec = 1
unable = 0

4. Put on remove a jacket _______ sec ≤ 10 sec = 4
10.5�15 sec = 3
15.5�20 sec = 2

> 20 sec = 1
unable = 0

5. Pick up a penny from floor _______ sec ≤ 2 sec = 4
2.5�4 sec = 3
4.5�6 sec = 2

> 6 sec = 1
unable = 0

6. Turn 360 degrees discontinues steps 0
continues step 2

unsteady 0
steady 2

7. 50�foot walk _______ sec ≤ 15 sec = 4
15.5�20 sec = 3
20.5�25 sec = 2

>25 sec = 1
unable = 0


