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Abstract 

In 1990 a functional fimess test for the elderly was proposed by the American Alliance for 
Health, Physical Education,Recreation and Dance (AAHPERD). This study was undertaken to 
determine the applicability of that test for dderly Japanese adults. The fimess parameters of 
the test were "total body flexibility","agility and dynamic balance","coordination of eye, arm 
and hand movements","strength and endurance",and "aerobic capacity". The sample consisted 
of five hundred thirty-four healthy normal dderly adults between the ages of 60 and 90. 

The results indicated that each test item possessed rdatively high reliability and validity. 
It would be useful to give this test to the elderly Japanese adults in order to determine their 
functional fitness levels measured by each test item individually and also to assess the 
relationships between their functional fitness levels and their activities of  daily living, 
particularly those involving cognitive and social abilities. 
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Introduct ion 

The population of Japan has been rapidly aging over the last 
two decades. In 1997 the aged comprised 15.4% of the 
populationl),a figure that included an unprecedented number of 
frail and handicapped persons,often bed-ridden and suffering 
from senile dementia. Under such circumstances,enhancement of 
the functional fitness capacity of the elderly through participating 
in lifelong integrated sports and maintaining regular physical 
activities as elements of a healthy lifestyle contributing to the 
prevention of geriatric diseases become essential 2.3~. This has been 
recognized in rapidly-aging societies such as those of Western 
Europe, the United States and Japan 46). It is essential to 
determine current physical fitness levels of the elderly in order to 
maintain their physical health status and ability to live 
independently. These, in turn,are related to their Activities of 
Daily Living (ADL) 7"9~and mental health status 6'1~ Several kinds 
of fitness tests for the elderly have been developed in the past ten 
years in Japan and the United States '3"7). These have been 
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standardized to be used in clinical settings. However,the health 
practitioners dealing with older people in institutional and 
community settings are not always familiar with these fitness 
tests. Owing to the factors mentioned above, the authors 
administered the functional fitness test for adults over 60 years of 
age, proposed by the American Alliance for Health, Physical 
Education, Recreation and Dance (AAHPERD) in 19907~, to 
elderly Japanese adults living at home. Furthermore, the 
reliability and validity of the AAHPERD's test battery were 
examined by analyzing the relationships between the functional 
fitness test items and other sets of physical fitness test items, 
confirmed to be well validated for elderly Japanese adults 13"15). 

Materials and Methods  

1. Subjects 
About two hundred elderly adults participated in validity and 

reliability studies for the functional fitness test. The total number 
of elderly adults who participated as a population of data analyses 
of this test was 534:186 male and 348 female Japanese from 60 
to 90 years of age. They were living in their own homes, of which 
there were three family types: 42% were living alone; 36% were 
living only with a spouse and 22% were living with a spouse and 
children. About 80% of the subjects had graduated from a junior 
high school or a high school,whereas 20% of them had graduated 
from a college or university. All were in the completely 
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independent level of the physical ADL, but some were in the 
partly dependent level of the instrumental ADL. They underwent 
a simple physical examination, which involved measurement of 
blood pressure, a self-rated health evaluation, determination of 
the degree of physical activities involving exercise and sports and 
the completion of a checklist of general health complaints by 
health practitioners before the test. The final condition of 
participation in the study was the absence of any condition which 
might prevent them from exercise. They voluntarily consented to 
participate after being informed of both the content of the 
functional fitness test and the results of the physical examination. 

2. Design and procedures 
The AAHPERD functional fitness test for the elderly 

consisted of five fitness parameters and their corresponding test 
items. The parameters induded trunk and leg flexibility (sit and 
reach test), agility and dynamic balance (agility and dynamic 
balance test),coordination (soda pop coordination test), strength 
and endurance (strength and endurance test),and endurance 
(880-yard walk test). Functional fitness for the elderly .7~ was 
defined as "the physical capacity of the individual to meet 
ordinary and unexpected demands of daily life safely and 
effectively". This definition indicated the need for a test that was 
practical and related closely to activities normally encountered by 
individuals over 60 years of age. The reliability and validity of the 
original test for elderly Americans were demonstrated in the 
results of several published papers '821). 

The reliability for each test item of the AAHPERD's test 
battery was examined by analyzing the correlations between the 
scores measured at an one-week interval (test- retest reliability). 
The three kinds of validity for each test item were examined by 
analyzing the relationships between each test item of the 
functional fitness test battery and other sets of physical fitness 
test items '~-'5~, confirmed to be well validated for elderly Japanese 
adults (content validity), and by analyzing the intercorrelations 
between the five functional test items for the elderly (content 
validity),and also by analyzing the relationships between each 
test item of the test battery and chronological age,which is 
noticed to be an effective index of the normal aging process ~3~ 
(criterion-related validity), and furthermore,by assessing the 
relationships between each item of the AAHPERD's test battery 
and the activity scales 2~'~6), particularly those involving cognitive 
and social abilities of eldely Japanese adults (construct validity). 

These test items were given, in order, to the elderly Japanese 
sample after measuring both body weight and standing height. 
The equipment, set up, and procedure of each test item was 
described in AAHPERD's published protocol 7'eel. The main 
procedure for the conduct of each test was as follows: Body 
weight in kilogram with increments of 0.1 kg was measured on a 
calibrated scale, which was placed on a firm, fiat, horizontal 
surface. Standing height in centimeter was measured using the 
graduated scale of length with increments of 0.1 cm. The 
ponderal index, the degree of leanness, was obtained based on 
both the body weight and the standing height of each person. 

Flexibility: The main procedure for conducting the sit and 
reach test was as follows: A measurement sheet was prepared. It 
contained a long straight line of 90 cm with increments of 0.1 cm 
and also a shorter straight line of 50 cm,perpendicular to the long 
line. Two marks were drawn on the short line, each 15 cm away 
from th intersection of the two lines. The subject must remove 
his or her shoes for this test and sit on the floor with legs 

extended, 30 cm apart, toes pointing straight up, and heels right 
up against the line. The hands were placed one directly on top of 
the other. The subject then reached forward slowly, sliding the 
hands along the measuring stick as far as possible, and must hold 
the final position for at least 2 seconds. The tester administering 
the test must place one hand on top of one of the subject's knees 
to ensure that the subject's knees were not raised during the test. 
Two test trials were given to a subject after two practice trials to 
allow him or her to understand test instructions and 
procedures. The best trial was recorded as the score. 

Agility and Dynamic Balance, The main procedure for 
conducting the agility and dynamic balance test was as follows: 
The equipment for this test consisted of a chair with arms 
(average seat height: 40 cm), duct tape, measuring tape,two cones 
and a stopwatch. The set up was as follows: The initial placement 
of the chair should be marked with the legs taped to the floor, or 
held to avoid moving during the test. Measuring from the spot 
on the floor (X) in front of the chair where the feet would be 
placed, the cones were set up with their farthest edge located 183 
cm to the side and 152 cm behind the initial measuring spot (X). 
One cone was set up at either side behind the chair. The area 
should be well lit, and the floor even, allowing participants to 
walk without danger of falling. Arrows should be placed on the 
floor in appropriate locations to remind the subject of the correct 
pathway. The subject began fully seated in his or her chair with 
heels on the ground. On the signal "ready, go", the subject got up 
from the chair, moved to the right, went to the inside and around 
the back of the cone (counterdockwise), returned directly to the 
chair, sat down, and raised his or her feet 1.3cm from the floor. 
Without hesitating, the subject got up immediately, moved to the 
left, again going to the inside and around the back of the cone 
(clockwise), returned directly to the chair and sat down, 
completing one circuit. The subject got up immediately and 
repeated a second circuit exactly as the first. One trial consisted of 
two complete circuits (going around the cones four times [right, 
left, right, left] ). During the test,after circling the cones,the 
subject must sit down completely in the chair. This meant that he 
or she must lift his or her feet 1.3 cm from the floor before 
getting up. The subject must use his or her hands to get in and 
out of the chair. He or she should move as fast as is comfortably 
possible without losing balance or falling. A practice "walk 
through" should be administered until the subject demonstrated 
that he or she understood the test. Two trials were given with a 
30 second rest provided after each trial. The time for each trial to 
the nearest 0.1 second should be recorded. The best trial was 
recorded as the score. 

Coordination, The main procedure for conducting the soda 
pop coordination test was as follows. The equipment for this test 
consisted of three unopened (360 g) cans of soda pop, a 
stopwatch, masking tape,a table,and a chair. Six marks were 
drawn exactly 12.7 cm away from each other along a line of tape 
on the table, starting 6.5 cm away from either edge of the tape. 
Then six strips of tape, each 7.6 cm long, were placed 
perpendicular to the 12.7 cm strips centered on the six marks 
previously drawn. For the purpose of this test, each litde "square" 
formed by the crossing of the long strip of tape and the 7.6 cm 
strips of tape was assigned a number starting with 1 for the first 
square on the right to 6 for the last square on the left. In the test, 
the subject sat comfortably in front of the table,body centered 
with the diagram on the table. The preferred hand was used for 
this test. If the right hand was used, placed the three cans of pop 
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on the table in the following manner: can 1 was centered on 
square 1 (farthest to the right), can 2 on square 3, and can 3 on 
square 5. To start this test, the right hand, with the thumb up, 
was placed on can 1 and the dbow was at a 100-120 degree to 
the table. When the tester gave the signal, the stopwatch was 
started and the subject proceeded to turn the cans of pop upside 
down, placing can 1 over square 2, can 2 over square 4, and can 3 
over square 6. Immediately, the subject returned all three cans, 
start ing with can 1, to their original positions. On this 
"returntrip", the cans were grasped with the hand in a thumb 
down position. This entire procedure was done twice, without 
stopping, and counted as one trial. In other words, two "trips" 
down and up were required to complete one trial. The watch was 
stopped when the last can of pop was returned to its original 
position, following the second trip back. The preferred hand was 
used throughout the entire task. The object of the test was to 
perform the task as fast as possible, making sure that the cans 
were always placed over the square. Ifa can did not cover a square 
at any time during the test, the trial must be repeated from the 
start. An error occurred if a can did not completely cover the 
entire square formed by the crossing of the two strips of tape. 
Two test trials were given to a subject after two practice trials to 
allow him or her to understand test instructions and procedures. 
The time for each trial was measured with the unit of O. 1 second. 
The best trial was recorded as the score. 

Strength and endurance: The main procedure for 
conducting the strength and endurance test was as follows: The 
equipment for this test consisted of iron alleys of 3.6 kg for male 
subjects and 1.8 kg for female subjects,a stopwatch, and a chair 
without arms. The subject was asked to sit on a chair, back 
straight and against the back of the chair as much as possible. The 
subject's eyes should be looking straight ahead and the feet 
should be flat on the floor in a comfortable position. The 
nondominant  hand should be resting in the lap with the 
dominant hand hanging to the side. The subject's dominant arm 
should be straight and relaxed. The iron alley was placed thumbs 
up in the dominant hand and held in the extended position. The 
tester should stand on the side of the subject's dominant arm and 
put his or her hand on the bicep of the subject's dominant arm, 
helping to support the weight with the other hand. The hand 
helping to support the iron alley was then removed and the 
subject was asked to contract the bicep through the full range of 
motion until the lower arm touched the hand of the tester on 
the bicep. This represented one whole trial. If the subject could 
not bring the weight through the full range of motion,the test 
was terminated with a score of zero. When the practice repetition 
was complete , the  iron alley was placed on the floor for 
approximately a one-minute rest period and again placed in the 
hand supported by the tester. The tester then instructed the 
subject to repeat as many trials as possible in 30 seconds. The 
forearm must touch the tester's hand (on the bicep) for a 
complete trial. The tester counted the number of trials the subject 
could do in the 30-second period. The maximal number of 
complete trials in the 30-second interval was recorded as the 
score. 

Endurance: The main procedure for conducting the 880- 
yard (804 m) walk test was as follows: The equipment for this 
test consisted of a stopwatch, measuring tape and cones. The test 
involved a continuous walk of 880-yard around a measured lap. 
The cones were needed to mark the inside of the lap (oval or 

rectangle). The lap should be designed with sufficient space to 
turn to reduce the effects of a quick change in direction. The 
subject should be instructed to walk the course as fast as he or she 
felt comfortable.  They  should walk at their own pace 
independent of the other participants. The subjects should not be 
allowed to walk in pairs or groups. It was important that they 
paced themselves so they were able to finish the distance and did 
not experience discomfort. As a special consideration,the 
administrator should either discourage or not allow the 
participants to perform this test without first consulting a 
physician. On the signal, "Ready, go", the subject began at a 
designated spot and walked the necessary laps until he or she 
reached the 880-yard line. A single trial was used and the time in 
minutes and seconds was used as the score. 

Although each test item was administered according to the 
protocol of the original fitness test for the elderly, the equipments 
used for measuring each test item was constructed specifically for 
this test based on the AAHPERD protocol. 

Other materia/u Other test materials that were prepared in 
order to confirm the validity of the Japanese version of functional 
fitness test for the elderly were as follows: 

Om~-l~ stand with ~/ea open: This test item was one from 
the physical fitness test battery for adults developed by the Japan 
Ministry of Education,Science and Culture which consisted of 
the "vertical jump", the "grip strength", the "one-leg balancing", 
the "two step up and down",and the "repeated side step". It was 
recognized from published reports ~3a3~ that the one-leg stand with 
eyes open was a very useful age-related fitness test item,especially 
for the elderly. Two test trials by preferred leg were given to a 
subject according to the test manual z'~. The better trial (seconds) 
was recorded as the score. 

Grip strength by preferred banal" This test item was one of 
the most common physical strength items. Two test trials by 
preferred hand were given to a subject according to the test 
manual 2,). The better trial (kg) was recorded as the score. 

Reaction time to light: This test was used to measure the 
reaction time that was required for a subject to release his or her 
fingers from an electric key upon seeing a light signal. Five test 
trials were given to a subject after two practice trials. The score 
was the average time (msec) of the five experimental trials. 

Social and cognitive activity scale: This scale was developed 
by Koyano et al.25ko measure the higher level competence of the 
elderly living at home which could not be adequately assessed by 
existing scales of ADL. It consisted of thirteen items related to 
both instrumental and functional ADL for the elderly. The score 
was the total number of the appropriate responses. 

Instrumental ADL scale: This scale was developed by 
Lawton et al.'. It consisted of seven items for measuring the 
degree of independence of the ADL items such as dialing a 
telephone, going shopping, doing housework, preparing meals, 
using various means of transportation,taking medicine as 
prescribed, managing home economics and saving money. The 
score was the total number of appropriate responses. 

Simple intdlectual scale for the elderly: This scale was a 
revised version of Hasegawa's dementia scale (HDS-R) developed 
by Kato et al :  6~. It was also one of the most effective brief 
screening tests for age-associated dementia. It consisted of nine 
items which contained such features as "orientation of time, place 
and person","short term memory","general information", etc.. 
The score was the total number of appropriate responses. 
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3. Da ta  analyses 
In order to confirm the applicability of the AAHPERD's test 

battery for elderly Americans to elderly Japanese, the reliability 
and validity of each item of this test was examined by using the 
data obtained in this study. The reliability of each test item was 
examined by using the test-retest reliability method as outlined in 
the research 'ga~ involving the American samples. The validity of 
each item of the test was examined using four methods to 
determine validity, which included content validity, criterion- 
related validity, construct validity and predictive validity. The 
Pearson's correlation coefficients between each item of the 
functional fitness test battery and other sets of test items, selected 
from the same fitness parameters*~ '~1 were obtained as an index 
for content validity. The results of this correlation analysis were 
evaluated from the statistically significant levels of P<0.05 and 
over of r values. Furthermore,one more index of the content 
validity for Japanese adults was obtained by using the correlation 
matrix of the five functional fitness items. The results of this 
correlation analysis were evaluated from the statistically 
significant levels of P<0.05 and over of r values, which were 
anticipated to be in the values ranging from low r to modest r 
because each item of the test was designed to be a measure of 
different dimensions for each functional fitness parameter. The 
Pearson's correlation coefficients between chronological age and 
each test item were obtained as an index of the criterion-related 
validity. The results of this correlation analysis were evaluated 
from the statistically significant levels of P<0.05 and over of r 
values,which were anticipated to be in the values ranging from 
the modest r to high r because each item score of the test was 
designed to be concurrent with age as indicated by the validity 
studies m~ of the American samples. Furthermore,in addition to 
the concurrent validity of each test item mentioned above,the 
Multiple Classification Analysis (MCA) 27r, a type of multivariate 
analysis, was performed for each item of the test in order to 
evaluate the influence of chronological age, sex, standing height 
and body weight on each test score as an index of the criterion- 
related validity. The results of the MCA for each test item were 
evaluated from the rates (%) of  a t t r ibut ion,  in which 
chronological age was anticipated to indicate the highest 
attribution rate of each item score of the test relative to the other 
three independent variables. The MCA analysis for each test item 
was performed by using only the elderly Japanese sample in this 
study. The intercorrelation coefficients between the five 
functional fitness items and both the physical and cognitive scales 
for the elderly adults were obtained as an index of the construct 
validity. The results of this correlation analysis were evaluated 
from the statistically significant levels of P<0.05 and over of r 
values, which were anticipated to be in the values ranging from 
the modest r to high r because each item score of the test was 
designed for inferring the degree of both social and intellectual 
abilities 79'~6) of the elderly adults. As an index of predictive 
validity,the follow-up data measured at three one-year intervals 
for each item of the functional fitness test was obtained by gender 
from the healthy elderly Japanese adults who were in the age class 
of the "young old ''~). The results of this follow-up data were 
evaluated from the differences of the mean scores of each test 
item over the test period, which meant no statistically significant 
difference between the three mean scores in each test item 
because it was anticipated the "young old" adults would maintain 
almost the same levels of physical and functional fitness as 
indicated by the results of the WHO study a~. 

In order to confirm the reliability and the validity of the test 
items for the elderly mentioned above, the statistical test methods 
of the correlation analysis,the multivariate analysis and the t-test 
method were used. The standard score for each test item was 
calculated by using the percentile ranking of 7, 31, 69 and 93 
according to the previous studies mr), which was ultimately 
divided into the five stages in order to show the functional fitness 
level for the elderly Japanese adults. The data analyses were 
conducted using the Statistical Package for Social Sciences 
computer program (SPSS for Windows Release 6.1.3.) at the 
Computation Center of Tokai University. 

4. Period o f  the test adminis t ra t ion 
The collection period of test data was from September 1992 

to August 1995. The fitness test and its related inquiries were 
administered in Kyushu,Japan. 

Results 

1. Test part icipat ion rate and data dis tr ibut ion 
According to the test procedures mentioned above, 95% or 

more of the elderly volunteers could participate in four of the five 
items of the AAHPERD's test battery for the elderly. Fifteen 
volunteers agreed not to participate in the measurements of the 
test according to the results of their physical examination. The 
880-yard walk test had only a 75% participation rate mainly 
because of some participants' difficulty in walking. The number 
of subjects used in the final scoring of this test is shown in Table 
1. The ratios (%) of the number of subjects,classified by age 
group into five-year intervals from 60-64 to over 85 years of 
age,were respectively 18%, 27%, 26%, 16%, 7% and 6% in the 
male sample and 13%, 18%, 20%, 24%, 17% and 8% in the 
female sample. 

Table 1.Number of subiects by ~ender and ale dass. 
Male Female 

Age class N % N % 
60~64 yrs 34 18.3 45 12.9 
65 ~ 69 yrs 51 27.4 64 18.4 
70~74 yrs 49 26.3 71 20.4 
75~79 yrs 30 16.1 83 23.9 
80~84 yrs 12 6.5 58 16.7 
85 yrs ~ 10 5.4 27 7.7 
Total 186 100.0 348 100.0 

The data distribution of each test item by gender was 
statistically tested for the values of skewness and kurtosis. The 
distribution of  all test data by gender indicated no large 
discrepancy from the normal distribution for each test item. The 
mean,standard deviation (SD) and number of subjects for each 
test item were calculated by gender. The data are shown in Table 
2. The test items for which there were significant differences 
between the means by gender were the sit and reach test 
(t=6.249,P<0.001), the agility and dynamic balance test (t= 
4.466, P<0.001), the soda pop coordination test (t=2.716, 
P<0.01) and the 880-yard walk test (t=6.200, P<0.001). The 
mean score of the sit and reach test in the female sample was 
higher than that of the male sample; whereas, for the other three 
tests,the mean scores of the male sample were higher than those 
of the female sample as shown in Table 2. Consequently, the 
percentile values of 7%, 31%, 69% and 93% were tentatively 
calculated by gender as a criterion for scoring for each test item, 
based on the data of each test item as shown in Table 3. 
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Table 2. The mean scores and standard deviation (SD) of the five functional fimess test items for healthy elderly Japanese adults over 60 years 
of age living in their own homes. 

Test item Gender N Mean score SD Value of t-test" 
Sit and reach test (cm) Male 186 4.6 11.0 6.249 *** 

Female 345 10.6 9.6 
Agility and dynamic Male 179 29.5 8.4 4.466 *** 
balance test (sec) Female 339 33.2 9.9 
Soda pop coordination Male 186 15.0 4.6 2.716 ** 
test (sec) Female 347 16.3 6.3 
Strength and endurance Male 185 23.8 5.6 N.S. 
test (reps) Female 341 24.2 6.1 
880 yard walk test (sec) Male 158 553.0 82.0 6.200 *** 

Female 250 612.0 109.0 
Number of subjects : 534 (female=348,male=186), age range: 60~90 years old. 
reps: repetitions per 30 seconds. 
�9 : The t-test values which showed significant differences between the means by gender in each test item. 
N.S.: not significant 
*** : Level of significance for t-test: P<0.001. 
** : Level of significance for t-test: P<0.01. 

Table 3.The criterion of  scorin[; based on the data distributions of the five functional fimess test items for adults over 60 ~'ears of a~e. 
percentile ~ 7 ~ ~ 31 ~ ~ 69 ~ ~ 93 

Test item Gender I II Ill IV V 
Sit and reach Male ~-12.5 -12.4~ 0.0 0.1 ~8.5 8 .6~ 19.0 19.1~ 
test (cm) Female ~ -  4.0 - 3 .9~ 6.0 6.1 ~ 15.0 15.1~24.0 24.1 

Agility and 
dynamic balance Male ~ 38.0 37.9~30.4 30.3~25.0 24.9~22.4 22.3~ 
test (sec) Female ~ 46.0 45.9~35.4 35.3~27.7 27.6~23.0 22.9~ 
Soda pop 
coordination Male ~ 21.8 21.7~ 15.7 15.6~ 12.5 12.4~ 10.7 10.6~ 
test (sec) Female ~ 25.3 25.2 ~ 16.6 16.5 ~ 13.3 13.2 ~ 11.0 10.9 
Strength and 
endurance test Male ~ 16.0 17.0~21.0 22.0~26.0 27.0~31.0 32.0~ 
(reps) Female ~ 15.0 16.0~22.0 23.0~27.0 28.0~32.0 33.0~ 

880-yard walk Male ~ 656 655~580 579 ~509 508 ~472  471 
test (sec) Female ~ 791 790~645 644 ~554 553 ~490  489 

Number of subjects: 534 (female=348; male=186), age range: 60~90 years old. 
reps: repetitions per 30 seconds. 

2. Reliability of  the test 

Test-retest reliability: 
In  o rde r  to c o n f i r m  the  re l i ab i l i ty  o f  the  A A H P E R D ' s  

functional fitness test i tems for elderly Japanese adults, a small 

sample consisting o f  eight male and twelve female elderly subjects 

o f  60-85 years o f  age was selected. T h e y  were heal thy adults 

living in the same city and consented voluntarily to participate in 

the test-retest plan. A retest was given to the same sample one 

week after the first test. The  results o f  the test-retest reliability o f  

each test i tem are shown in Table  4. The  Pearson's correlation 

coefficients (r) for each test were 0.805 (P<0.01) for the sit and 

reach test ,0.884 (P<0.01) for the agility and dynamic  balance 

test ,0.815 (P<O.01) for the  soda pop  coord ina t ion  test ,0.752 

(P<0.01) for the strength and endurance test,and 0.890 (P<0.01) 

for the 880-yard walk test. 

3.Validity o f  the test 

Content validity: 
The correlation coefficients between each test item of the 

functional fitness test for the elderly and other sets of test items, 
selected from the same fitness parameters and used in Japan for 
purposes of test administration security '3*~), were obtained for 

Table 4. The Pearson's correlation coefficients (r) between the 
two test scores measured at a one-week interval for the 
functional fitness assessment for adults over 60 years 
of a~e as a test-retest reliabilit,/study. 

Test item r 
Sit and reach test (cm) .805** 
Agility and dynamic 
balance test (sec) .884** 
Soda pop coordination 
test (sec) .815"* 
Strength and 
endurance test (reps) .752** 

880 yard-walk test (seO .890** 
Number of subjects : 20,age range: 60~85 years of age. 
** : P<0.01. 
reps: repetitions per 30 seconds. 
Test-retest interval: one week. 
The functional fitness assessment consists of five test items: sit and reach test; 
agility and dynamic balance test; soda pop coordination test; strength and 
endurance test and 880 yard-walk test for adults over 60 years of age. These were 
originally developed by AAHPERD in 1990. 
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content validity. The results are shown in Table 5. The fitness 
test items for elderly Japanese adults did not always correspond to 
the functional fitness test items. However,the three kinds of  test 
i t e m s , w h i c h  are r ecogn ized  to be very useful  age- re la ted  
fi tness indices'~kas shown in Table  5, cor responded  to the 
A A H P E R D ' s  test items for the elderly in the study using 63 
elderly subjects (22 men,41 women) between the ages of  60 and 
74. 

Table 5.The Pearson's correlation coefficients between the 
functional fitness test and other physical fitness tests 
obtained from the healthy elderly sample living in 
their own homes as a content validity study. 

Test item 
Test item One-leg stand with Grip strength by Reaction time 

eyes open (sec) preferred hand (kg) to light (msec) 
Sit and reach test (cm) .120 -.026 -.116 
Agility and dynamic 

balance test (sec) -.481"** -.269* .212 
Soda pop coordination 

test (sec) -.399** -.405** .760*** 
Strength and endurance 

test (reps) .204 .154 -.215 
880 yard-walk test (sec) -.341"* -.271" .208 

Number of subjects: 63 (female=41,male=22),age range: 60~90 years old. 
Level of significance for Pearson's correlation coefficients: * ; P<0.05, **; P<0.01, 
�9 ** ; P<0.001. 
reps: repetitions per 30 seconds. 

As the results show: there was a s ignif icant  correla t ion 
between the one-leg stand test and three of  the test items of  the 
A A H P E R D :  the agili ty and dynamic  balance test [r= -0.481 
(P<0.001)]; the soda pop coordination test [r= -0.399 (P<0.01)]; 
the  880-ya rd  walk  test Jr= -0.341 (P<0.01)] .  There  was a 
significant correlation between the grip strength test and the same 
three test items: the agility and dynamic balance test [r=-0.269 
(P<0.05)]; the soda pop coordination test [r= -0.405 (P<0.01)]; 
and the 880-yard walk test [r= -0.271 (P<0.05)]. There was a 
significant correlation between the reaction time test and only 

one of  the test items: the soda pop coordination test [r=0.760 
(P<0.001)].  These findings showed a significant correlat ion 
between three items of  the AAHPERD's  functional fitness test 
bat tery and the other sets of  fitness test itemsl~*5)fur elderly 
Japanese adults over 60 years. 

The correlation matrix of  the five functional fitness items was 
obtained by using thetotal number of  subjects (n=534) in order 
to determine the content validity. The results are shown in Table 
6. The correlation coefficients of the test items ranged from r= - 
0.053 to r=0.724 (P<0.01). The correlation coefficients for three 
of  the items,the agility and dynamic balance test,the soda pop 
coordination test and the 880-yard walk test,showed significantly 
modest  values (r=0.59 to r= 0.72). Similar  results were also 
obtained from a gender-specific correlation matrix. 

Table 6.The correlation matrix (Pearson's simple correlation 
coefficients) of the five functional fimess test items for 
adults over 60 years of age obtained from healthy 
residents (n=534) living in their own homes as a 
content validity study. 

Test item A B C D E 

A.Sit and reach test (cm) 1.000 

B.Agility and dynamic -.172"* 1.000 
balance test (sec) (515) A 

C.Soda pop coordination -.151"* .594** 1.000 
test (sec) (530) (518) 

D.Strength and endurance .265** -.470** -.497** 1.000 
test (reps) (523) (512)  (525) 

E.880 yard-walk test (sec) -.053 .724** .387** -.366** 1.000 
(406) (406) (408)  (404) 

**: P<0.01. 
A : numbers in brackets are number of subjects being used in calculations of 
correlation coefficients. 
reps: repetitions per 30 seconds. 

Table 7. The age class comparisons of each test item of the AAHPERD's functional fitness assessment for the elderly consisting of 186 male 
and 348 female Japanese subjects. 

Age class (yrs) 
Test item 60~64 65~69 70~74 75~79 80~84 85~ F value 
Sit and reach N 79 115 119 112 70 36 

test (cm) M 10.38 9.67 7.87 8.12 7.15 6.44 1.511 
SD 10.29 9.41 11.12 10.83 10.65 9.82 

Agility and N 78 115 114 111 68 32 
dynamic balance M 25.19 27.39 30.41 35.22 38.80 44.30 58.803*** 

test (sec) SD 3.20 4.16 6.27 10.19 10.40 13.87 
Soda pop N 79 115 120 113 70 36 
coordination M 12.53 14.02 15.43 16.68 18.52 22.21 32.013"** 

test (seO SD 2.21 2.74 4.54 6.79 5.00 10.49 
Strength and N 77 115 117 112 71 34 
endurance M 27.44 26.27 24.32 22.20 21.32 19.26 23.671"** 

test (reps) SD 5.30 4.55 5.09 5.89 5.46 7.32 
880-yard walk N 78 110 90 86 33 11 

test (sec) M 531.24 555.65 572.39 645 .71  700.39 765.18 46.949*** 
SD 55.65 56.08 77.95 107.16 93.39 133.44 

Multiple t test 
(Ryan method) 

N.S." 

F 

-.116"* 

60,65>70>75>80>85 .583** 

60,65>70>75>80>85 
65,70>75>80>85 
70,75>80>85 .440** 
60,65>70>75>80>85 
75,80>85;80,85 -.420** 

60,65>70>75>80>85 
65,70>75>80>85; 
80,85 

.593** 

r: Pearson's correhtion coefficients between age of subject and each test score. 
�9 N.S.: not significant. 
** Level of significance for Pearson's correlation coefficients and F test: P<0.01 
*** Level of significance for Pearson's correlation coefficients and F test: P<0.001 
reps: repetitions per 30 seconds. 
N: number of subjects, M: mean, SD:standard deviation. 
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Critem'on-related validJ" ty: 
In order to examine the concurrent validity of  the test,the 

correlat ion coefficients between the score o f  each test and 
chronological age were obtained by using the total number of  
subjects .  As shown in Table  7 , the  Pearson ' s  corre la t ion  
coefficients between the five fitness test items and chronological 
age were r= -0.116 (P<0.01) for the sit and reach test,r=0.583 
(P<0.01) for the agility and dynamic  balance test,r=0.440 
(P<0.01) for the soda pop coordination test,r=-0.420 (P<0.01) 
for the strength and endurance test, and r--0.593 (P<0.01) for the 
endurance test. These results showed that performance levels on 
each test i tem o f  the A A H P E R D ' s  test bat tery  decreased 
significantly with advancing age. 

In order to evaluate the influence of  sex, age,standing height 
and body weight on each test score of  the functional fitness test 
for the elderly,the Multiple Classification Analysis (MCA)2~,a 
type o f  mul t ivar ia te  analysis,was used. Each score o f  the 
funct ional  fitness test i tems for the elderly was used as a 
dependent  variable o f  the M C A  and the four variables o f  
sex,age,height and weight were used as independent variables. As 
shown in Table 8,the number of  categories for each independent 
variable was as follows: two for sex; six for age; five for height; 
and five for weight. The coefficients calculated by the MCA were 
Eta ( ~ : magnitude of  influence of  each independent variable on 
each test score),Beta ( 3  : magni tude  o f  influence o f  each 

independent variable only on each test score with the influence of  
other independent variables controlled) and Multiple correlation 
coefficient (R: magnitude of  total influence of  all independent 
variables on each test score). The results showed that the "age 
dass" was the most important independent variable contributing 
to each test score,except in the case of  the sit and reach test. On  
two of  the test items,the agility and dynamic balance and the 
880-yard walk,the rates (%) of  attribution o f  age on the test 
scores were relatively higher than those of  the other three test 
scores: 29% on the agility and dynamic balance test; 31% on the 
880-yard walk test. The independent variables of  male,younger 
age classes,taller height and lighter weight tended to contribute to 
better performances of  these two test items. The attribution rates 
(%) of  both body weight and standing height on each item score 
o f  the test showed low values which ranged from 2% to 6% 
respectively. The results of  the MCA for the dynamic balance test 
item are shown in Table 8. The value o f  Beta ( 3 )  for each 
independent variable was statistically significant: gender=0.08 
(P<0.01); age class=0.51 (P<0.01); standing height=0.18 (P< 
0.01); and body weight=0.12 (P<0.01). The multiple R of  the 
test item was 0.607 (P<0.01). Particularly,the results of  the MCA 
for the soda pop coordination item showed similar trends with 
those of  the MCA for both the agility and dynamic balance item 
and the 880-yard walk test item. The rate (%) of  attribution of  
age on the test score was 17.2% (multiple R=0.447,P<0.01). 

Tabule 8.Multiple Classification Analysis (MCA) for the test item of "agility and dynamic balanse" using elderly Japanese aduluts: Influence of 
gender, age,  height and weight on the test scre. 

Inderpendent Category Number of Unadjusted Adjusted for Rate (%) of 
variable subjects deviation Eta(I/) independence Beta( 3 ) attribution 

deviation 
Gender 1.male 179 -2.39 -0.99 

2.female 339 1.26 .18 0.52 .08** 1.4 

Age dass 
(yrs) 

§ 

Height (cm) 

1.60-64 78 -6.75 -5.90 
2.65-69 115 -4.55 -4.02 
3.70-74 114 -1.53 -1.45 
4.75-79 111 3.28 2.85 
5.80-84 68 6.85 6.07 
6.85- 32 12.36 .57 11.19 

l.level 1 65 6.51 3.52 
2.level 2 143 2.03 0.85 
3.level 3 189 - 1.42 -0.48 
4.level 4 85 -3.83 -2.33 
5.level 5 36 -3.35 .34 -1.71 

.51"* 29.0 

.18"* 6.1 
§ 2 4 7  

Weight (kg) 1.level 1 66 2.95 0.31 
2.level 2 125 1.74 -0.63 
3.level 3 201 - 1.81 -0.85 
4.level 4 90 -0.97 1.56 
5 .level 5 36 1.10 .19 2.45 .12** 

Multiple 
R squared .368 

Multiple R .607** 

2.2 

+The categories of height for both sexes are as follows : level 1 = 153cm and below ;level 2 = 154-158cm ; level 3 = 159-163cm ; level 4 -~ 164-168cm ; level 5 = 
169cm and over for men and level 1 = 140cm and below ; level 2 = 141-145cm ; level 3 = 146-150cm ; level 4 = 151-155cm ; level 5 = 156cm and over for women. 

++The categories of weight for both sexes are as follows : level 1 = 49kg and below ;level 2 = 50-55kg ; level 3 = 56-65kg ; level 4 = 66-73kg ; level 5 = 74kg and over for 
men and level 1 =41kg and below ; level 2 = 42-48kg ; level 3 = 49-57kg ; levd 4 = 58-64kg ; level 5 =65kg and over for women. 

**Level ofsignficance : P <0.01. 
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Predictive validity, 
In comparing the follow-up data for each test item measured 

in 1993, 1994 and 1995 as shown in Tables 9 and 10, it was 
f o u n d  tha t  the  m e a n  score o f  each test  i t em i n d i ca t ed  no  
significant difference by gender (12 men,14 women) for the two 

age-classes of  65-69 and  70-74 (M=70.5 years of  age for men,  
M=70.9 years of  age for women).  It was noted from the results 

that the functional fitness level of  each test item was stable in the 
heal thy "young old" samples 2~ for the three-year period. T h e  

Pearson ' s  cor re la t ion  coeff ic ients  for the  scores o f  the  test  
i tems,including the follow-up data measured at three one-year 
intervals,showed significantly modest and high values (r=0.663 to 
r=0.946) during the period of  test administration. 

Table 9. The data comparisons of the AAHPERD's functional fitness assessment for the elderly which were measured three times for the same 
male sample (n=12). 

Years (A.D.) of test 
1993 1994 1995 F-value Multiple t-test 

Test item (first) (second) (third) (Ryan method) r 

Sit and reach M 10.79 9.17 7.63 0.355 N.S.' 
test (cm) S D 7.64 7.69 10.44 
Agility and 
dynamic balance M 25.66 25.61 24.73 0.213 N.S. 
test (sec) S D 2.78 4.31 4.01 
Soda pop 
coordination M 14.38 13.93 13.23 0.771 N.S. 
test (sec) S D 2.67 1.99 1.77 
Strength and 
endurance M 27.00 26.17 27.00 0.130 N.S. 
test (reps) S D 5.79 3.74 4.71 

880-yard walk M 496.17 498.92 507.25 0.158 N.S. 
test (sec) S D 49.73 36.20 56.38 

0.824** 
0.718 **0.835** 

0.627* 
0.672 * 0.927** 

0.712"* 
0.747 **0.725** 

0.778** 
0.505 ~ 0.663* 

0.914"* 
0.714 **0.766** 

r: the intercorrehdon coefficients between the test scores measured three times for the same sample. 
The measurement of each test was undertaken once a year from 1993 to 1995. 
�9 N.S.: not significant. 

: Level of significance for Pearson's correhdon coeffident: P<0.10. 
* : Level of significance for Pearson's correlation coefficient: P<0.05. 
** : Level of significance for Pearson's corrdation coefficient: P<0.01. 
reps: repetitions per 30 seconds. 
M: mean; SD: standard deviation. 

Table 10.The data comparisons of the AAHPERD's functional fitness assessment for the elderly which were measured three times for the same 
female sample (n=14). 

Years (A.D.) of test 
1993 1994 1995 F-value Multiple t-test 

Test item (firs0 (second) (third) (Ryan method) r 

Sit and reach M 12.46 9.57 11.07 0.457 N.S.' 0.860** 
test (cm) S D 7.70 7.57 8.03 0.725 ** 0.702** 
Agility and 
dynamic balance M 27.44 27.44 27.61 0.009 N.S. 0.859* 
test (sec) S D 4.37 4.14 4.60 0.822 ** 0.946** 
Soda pop 
coordination M 14.69 13.85 14.06 0.351 N.S. 0.789** 
test (sec) S D 2.62 2.55 2.55 0.697 ** 0.747** 
Strength and 
endurance M 26.86 25.29 25.43 0.365 N .S. 0.661 ** 
test (reps) S D 4.94 5.24 5.50 0.738 ** 0.784* 

880-yard walk M 557.14 554.29 543.36 0.154 N.S. 0.617" 
test (sec) S D 68.72 67.55 63.81 0.589 *0.850** 

r: the intercorrehtion coefficients between the test mores measured three times for the same sample. The measurement of each test was undertaken once a year from 
1993 to 1995. 
�9 N.S.: not significant. 
* : Level of significance for Pearson's correlation coefficient: P<0.05 
** : Level of significance for Pearson's correlation coefficient: P<0.01 
reps: repetitions per 30 seconds. 
M: mean; SD: standard deviation. 
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Co,utruet validity: 
Table 11 indicates that the correlation coefficients between 

the functional fitness test items and the physical and cognitive 
variables consisting of the social and cognitive activity scale,the 
instrumental ADL scale,and the simple intellectual scale for the 
elderly were all statistically significant in the female sample,except 
for the correlations (r) among the sit and reach test and the three 

cognitive scales for the elderly. The  sample consisted of  one 
hundred twenty-four elderly female adults living at home. O f  
particular importance were the Pearson's correlation coet~icients 
between the soda pop coordination test and the three cognitive 
scales: -0.455 (P<0.001) with the social and cognitive activity 
scale,-0.502 (P<0.001) with the instrumental ADL scale, and - 
0.660(P<0.001) with the simple intellectual scale for the elderly. 

Table 11.The Pearson' s correlation coeffldents between test items of the functional fimess Assessment for adults over 60 years of age and the 
scales for both physical and cognitive functions for the elderly obtained from the female sample (n=124) as a validity study. 

Test item 
Social and congnitive Instrumental ADL Simple intellectual 

Test item activity scale* (point) scale b (poin0 scale for the elderly" (point) 

Sit and reach .012 -. 001 .010 
test (cm) (123) A (123) (120) 
Agility and dynamic balance -. 208* -. 315** -. 347*** 
test (sec) (115) (115) (114) 
Soda pop coordination -. 455*** -. 502*** -. 660*** 
test (sec) (124) (124) (122) 
Strength and .302** . 391"** .395*** 
endurance test (reps (122) (122) (120) 
880-yard walk test sec) -. 338** -. 463*** -. 339** 

(71) (71) (71) 
; numbers in brackeks indicate number of subjects for each test. 

Level of significance for Pearson's correlation coefficients: * ; P<0.05, ** ; P<0.01. *** ; P<0.001. 
a ; Social and cognitive activity scale is a measure of competence of older people and was developed for elderly Japanese adults by Koyano and Shibata et al. in 1987. 
b ; Instrumental ADL scale was originally developed by Lawton and Brody (1968) and then adapted for elderly Japanese adults by Shichida,Shibata et al. in 1977. 
c ; Simple intellectual scale for the elderly was developed by Hasegawa et al. in 1974 and then revised by Kato and Hasegawa et al. in 1991 for demented patients and 
frail elderly adults. 
reps ; repetitions per 30 seconds. 

Discuss ion 

Those who ultimately participated in this study were healthy 
and in the independent  level o f  the physical ADL and also 
consented voluntarily to participate after they had been informed 
about the content of  both the test and the results of  the simple 
physical examinat ion.  Similarly the elderly Americans who 
participated in the original testing were healthy residents living at 
home and consented voluntarily to participate after being well- 
i n f o r m e d  o f  the benef i t s  o f  b o t h  medica l  and exercise 
assessments for elderly adults*8-2~ Accordingly the health and 
living conditions of  the elderly Japanese adults used in this study 
were thought to be similar to those of  the American samples. 

Reliability: As stated previously, this present study examined 
the test-retest reliability of  each item in the AAHPERD test 
battery. The reliability data for each test item was obtained from 
a sample of  twenty elderly Japanese subjects. After a one-week 
interval following the functional  fitness test battery for the 
elderly, it was confirmed that the test-retest reliability (Pearson's 
correlation coefficient) was high (r=0.8 and over) for all of  the 
test items except for the strength and endurance test (r=0.752). 
Thus , the  reliability data of  the strength and endurance test 
seemed to be slightly lower than those of the other four test items 
a l t h o u g h  it was s t a t i s t i ca l ly  s igni f icant .  T h e  tes t - re tes t  
reliability study for the sample of  twenty-five elderly Americans 
indicated that the Pearson's correlation coefficients were 0.56 to 
0.93 for each test item of  the same functional fitness test battery 
for the elderly. Relatively modest correlations (r) were shown for 
the strength and endurance test item (r= 0.56) and the soda pop 
coordina t ion  test i tem (r=0.57) 2~ In consideration of  this 
point,it was appropriately indicated that the score for each item 

of  the test battery did not change after a one-week interval 
following the formal measuring conditions based on the protocol 
of  the test~TL 

C o n t e n t  val idi ty:  The re  were s ign i f ican t  co r re l a t ion  
coefficients (r) between the AAHPERD functional fitness test 
items and the other set of fitness test items,consisting of the one- 
leg stand with eyes open,the grip strength and the reaction time 
to light. The soda pop coordination test was found to be a very 
useful test item to examine the relationship between the fitness 
parameters of strength and agility. From these results,the content 
va l id i ty  o f  the func t iona l  f i tness test  was c o n f i r m e d .  
Furthermore,it was confirmed from the intercorrelation analysis 
of the functional fitness test items that the individual items of the 
A A H P E R D  test seemed to cap tu re  the d i f fe ren t  f i tness  
dimensions because of relatively low correlations. However,the 
correlation coefficient (r) between the agility and dynamic  
balance test and the 880-yard walk test showed a significantly 
modest value (r=0.72). Furthermore,it  would be necessary to 
examine the relationships between the individual items of this test 
and the other set of  test items '~5~ whose usefulness as a physical 
fitness test for the elderly has already been confirmed. 

Criterion-related validity: In order to examine the concurrent 
validity of  the test,the correlation coefficients between the score 
of  each test and the chronological age of  part icipants  were 
examined (Table 7). The Pearson's correlation coefficients (r) for 
the four test items with respect to age showed significantly 
modest values (absolute r's=0.42 and over),except for the value 
(absolute r=0.116) for the flexibility test item. In order to 
evaluate the degree of  influence of  sex,age,standing height and 
body weight on each test score of  the functional fitness test,the 
MCA was administered for each test score as a dependent  
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variable. The results showed that the most important variable 
of the four independent variables contributing to each test 
score,except in the case of the sit and reach test,was "age class". 
Particularly for the agility and dynamic balance test and the 880- 
yard walk test,the rates (%) of attribution of age class on each test 
score were higher than those for the other three tests. The 
independent variables of male,younger age classes,taller height 
and lighter weight for these two items tended to contribute to the 
higher scores. The MCA for the soda pop coordination test 
showed similar results. As mentioned above,the effect of age class 
on the functional fitness level of the elderly was confirmed by 
both the correlation analysis and the results of the MCA. The 
Pearson's correlation coefficient between age and the sit and 
reach test item showed a significant low value (r=-0.116,P<0.01). 
From the results,it was thought that the individual differences 
tended to exceed the age differences in the ability of the "total 
body flexibility" measured by the sit and reach test for adults over 
60 years of age as stated in the discussion of a study 23~. 

Predictive validity: The test items were measured at three 
one-year intervals as a longitudinal study (Tables 9 and 10). 
Comparisons of the three mean scores of each test item for both 
male and female samples indicated no significant differences on 
the multiple t-test,although they tended to deteriorate with 
subsequent years of the test administration. Conversely,the 
intercorrelation coefficients (r) of the scores measured at three 
one-year intervals,which indicate the degree of consistency for 
individual scores,showed significantly modest and high values 
(r's=0.50 and over) for both sexes. The elderly adults who 
participated in this three-year longitudinal study were healthy 
and also maintained completely independent levels of both 
physical and instrumental ADL. The means of their ages by 
gender were 70 for men,and 71 for women. It should be noticed 
that the participants in the three age classes of the "young old" 
enhanced their functional fitness levels in each test item of the 
AAHPERD's test battery as shown in the case of the results by 
the MCA of the agility and dynamic balance test item in Table 8. 
From the results mentioned above,the participants in the "young 
old" classes showed no significant change of test scores over a 
period of the three years of test administration. These results also 
seem to be consistent with the hypothesis that the "young old" 
might continue to maintain relatively high levels of both physical 
and social abilities in the normal aging process 2). From these 
results,it might be noted that the pattern of change of each test 
item score should be newly-examined with increasing age as a 
follow-up study by using a sample consisting of the age classes of 
"75-79","80-84",and "85 and over",which are designated as the 
"old old",and also tend to experience more serious physical 
disorders or illnesses than the "young old ''*'~). As a result,it 
was confirmed that the performace level for each test item was 
relatively stable over the course of the three years of test 
administration. It is suggested from the follow-up study that the 
functional fitness test battery for "young old" adults is a useful 
measure of predicting functional fitness levels over a period of a 
few years,except in the case of illnesses or serious physical 
disorders. 

Construct validity: All of the intercorrelation coefficients (r) 
of the five functional fitness items and the physical and cognitive 
scales for the elderly (Table 11) were statistically significant, 
except for the correlations between the sit and reach test and the 

three cognitive scales tested on a sample of 124 elderly female 
adults living at home. The correlation coefficients (r) of the soda 
pop coordination test and the three cognitive scales were 
particularly significant. This appears to be a useful test item for 
examining the relationship between cognitive abilities linked to 
the ADL and intelligence in elderly adults. This is due to the fact 
that the soda pop coordination test is designed to measure 
eye,arm and hand coordination,which is an indication of the 
relationship between the central nervous system and the 
peripheral nervous system of the hands '~. The results indicated 
that the functional fitness test items seem to reflect the extent of 
an elderly person's intellectual and social abilities. The percentage 
of those who performed each of the AAHPERD test items 
completely was between 92% to 100%, except for 57.3% for the 
880-yard walk test in the female sample. This group contained,in 
part,the subjects of the dependent level of the instrumental 
ADL,some of whom resisted participating in the 880-yard walk 
test (Table 11). These results show that it was not always easy for 
elderly female adults living independently to perform the 880- 
yard walk test as a total body endurance item. 

The distribution of data by gender for each test item 
indicated no significant discrepancy from the normal 
distribution. Following original test protocoW ) and the 
studies*~.'4~,the percentile values were calculated by gender as a 
criterion for scoring each test item,tentatively based on the data 
of each functional fitness test item,which was collected from the 
sample of 534 healthy elderly adults living at home. Taken as a 
whole,the raw data for each test item was divided into five 
categories ( I -V) by using a percentile ranking,which established 
the position of a given individual along a continuum using the 
norms related to a given population,as shown in Table 3. It is 
possible to use the categories of I and II as "lower level in each 
functional fitness item" and also to use the categories of IV and 
V as "higher level in each functional fitness item",compared with 
the category of Ill as "average level in each functional fitness 
item". However,the norms of data on the five fitness test items of 
the AAHPERD's test battery for elderly Japanese were obtained 
from a relatively smaller sample than the original test sample 
consisting of a thousand people .7~. In the future, i t  is 
recommended that a much larger population, comprised of both 
males and females,would be studied in order to more effectively 
evaluate the functional fitness data for elderly Japanese adults. 

Further problems: Since the AAHPERD's functional fitness 
test battery for the elderly was proposed*7"s~,the number of clinical 
validity studies focusing on each test item has increased ~s2~ In 
particular,studies have been undertaken with elderly Americans in 
community settings to examine relationships between their 
functional fitness levels and their physical and psychosocial health 
status by interpolating certain physical exercise programs between 
the first and second tests 2s3~ Hereafter,similar studies should be 
administered in Japan. Furthermore,the ways in which the 
functional fitness levels of the elderly in community and 
institutional settings might reflect their physical and instrumental 
ADL should be studied. In particular,a functional fitness test 
which would reflect the levels of the ADL and the cognitive 
abilities associated with living independently seems to be 
increasingly relevant as one of the objective measures for 
evaluating the extent of care required for the frail elderly in 
rapidly-aging societies. 
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