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RELIABILITY AND VALIDITY OF A SIMPLE ENDURANCE TEST
FOR THE ELDERLY ; SHUTTLE STAMINA WALK TEST (SSTw)

MisakA KIMURA, YASUKO OKAYAMA, YASUHITO TANAKA and MASAHIRO KANEKO

Abstract

To develop a simple test of endurance capacity in the elderly, we evaluated the reliability and
validity of the shuttle stamina walk test (SSTw), in which the running in the shuttle stamina test
(SST : 3-minute shuttle running along a 10-meter course) was changed to walking.

We found that: 1) The walking distance in the SSTw was correlated with Vosmax (r=0.827),
2) the walking distance showed a correlation between the first test and a re-test (r=0.853), 3) the
mean peak heart rate during the test was 86.3% of the estimated maximum heart rate with no differ-
ence according to age or sex, 4) subjective evaluation of the intensity of exercise was expressed as
"fairly light” or “somewhat hard” by 73.7% of the subjects, 5) the results of the SSTw reflected the
subjects’ self-evaluation of endurance capacity, and 6) the age-related percentage reduction of the
walking distance in the SSTw was similar to that in Vosmax in subjects aged 40 years and above.

These results suggest that the SSTw, a simple test of endurance capacity that can be performed
safely over a wide range of middle-aged to elderly people including those in late old age and those
with a low fitness level, has sufficient reliability and validity.

(Jpn. J. Phys. Fitness Sports Med. 1998, 47 : 401 ~410)
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Table 1. Number of subjects, mean age and results of SSTw for each age category.
Age group Correlation with age

20~39 40~49 50~59 60~69 70~79 80~92 P Value* r P Value**
Male (All : n=260)
n 10 58 36 67 69 20
Age, yr 31.6+ 6.7 44.3% 2.8 55.1% 2.9 64.7% 2.5 74.0% 3.1 84.1%+ 3.4
SSTw, m  342.9£21.0 320.3+40.4 300.0+33.5 262.4+33.1 238.2+33.4 212.9428.7 <0.001 —0.747 <0.001
Female (All : n=902)
n 114 197 170 214 163 44
Age, yr 33.8+ 4.6 44.4% 2.8 54.5% 2.9 64.6% 2.6 74.0% 2.9 82.0+ 1.7
SSTw, m  319.8+26.7 306.7+24.6 285.9+28.9 244.9+23.9 221.8430.4 184.6+33.8 <0.001 —0.816 <0.001

Values are means+SD. n=no. of subjects. *Significance of differences was evaluated by using one-way ANOVA

at each group. *™Significance level for each coefficient.
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The regression curves are estimated with cubic equations.
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Table 2. Results of test and re-test for SSTw.
Correlation with re-test
1 st test Re-test T-TEST r P Value™™*
SSTw, m
Male (n=18) 250.8+43.1 253.11+41.8 NS* 0.863 <0.001
Female (n=25) 234.7+25.7 235.61+32.2 NS 0.800 <0.001
Total (n=43) 240.9+34.8 246.3+38.6 NS 0.842 <0.001
Values are means+SD. NS™ no significant difference between 1st test vs re-test.
**Significance levei for each coefficient.
Table 3. Heat rate responses to SSTw.
A
Gender T-TEST* ge group T-TEST**
All Male Feamle P Value 40~59 60~86 P Value
n 290 78 212 37 253
Age, yr 67.8+ 8.0 69.1+ 7.7 67.4% 8.1 NS 53.9% 4.7 69.9+ 6.2 <0.001
HRpeak, beats'min~'  131.3+21.1 130.0+24.2 132.2+19.8 NS 145.5+£22.4 129.3+£20.1 <0.001
%HRmax, % 86.3+13.3 85.5£15.0 86.7+12.7 NS 87.7t14.1 86.7+13.2 NS

Values are means*SD. n=no. of subjects. *Male vs female.

**40~59 vs 60~86. NS, not significant.

% HRmax =HRpeak/Estimated HRmax X 100. Estimated HRmax =220-Age.

Table 4. Rate of perceived exertion (RPE) for SSTw.
Gender Age group
RPE All Male Female 40~59 60~
hard 70( 11.0) 21(12.8) 49( 10.4) 53(16.9) 17( 5.3)
somewhat hard 185( 29.0) 42( 25.6) 143( 30.2) 134( 42.7) 51( 15.8)
fairy light 285( 44.7) 68( 41.5) 217( 45.9)  101( 32.2) 184( 57.0)
very light 97( 15.2) 33(20.1) 64( 13.5) 26( 8.3) 71(22.0)
Total 637(100.0) 164(100.0) 473(100.0) 314(100.0) 323(100.0)

X2=5.563(P=0.134)

X%=100.6 (P=0.000)

Values are number of subjects and % (in parenthesis).
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Table 5. Results of maximal exercise responses.
Male Female Range
n 13 8 21
Age, yr 70.1+ 6.1 69.1+ 4.9 64.0~ 80.0
Vozmax, ml-min~" 2012.8+381.8 1341.1+184.9 1105.0~2655.0
Vopmax, ml-kg™ ' min ™" 32.1+ 6.2 26.6+ 4.6 21.1~ 45.8
Hear rate, beats-min ' 156.9+ 16.3 153.5+ 13.6 130.0~ 190.0
%HRmax, % 104.6+ 9.7 101.6+ 6.5 90.3~ 126.7

SSTw(m)

Values are means+SD. n=no. of subjects.

% HRmax=Heart rate/Estimated HRmax X100.

Estimated HRmax =220-Age.
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Fig. 3. Subjective assessment of fitness and Walking distance in SSTw.

Values are means £ SD. NS: Not Significant.

with age as covariant)
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RIZBWT, 40FLUETO SSTw DETE % F
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HISHOBRETH D, BRI TIE, 40EKED
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