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ABSTRACT

It was important to show concrete means maintaining or improving functional fitness of
elderly. However, functional fitness norms in relation to an independent lifestyle are unclear.
The purpose of this study was (1) to compare the characteristics of functional fitness of
Japanese elderly women living at home independently (independent group, n=27, 67.5 +
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6.0 yrs) with those of geriatric health services facility residents (dependent group, n=24,
81.3+8.1yrs) ;and (2) to develop a minimum functional fitness standard discriminating
between independence and dependence. The functional fitness variables were grip strength
(GS), sit and reach (SR), one leg balance with eyes open (OLBEQ), 10m obstacle
walking time (100W), 6-minute walking distance (6MD), sit-ups (Kraus-Weber test:
KWt), functional reach (FR), standing, hand-working (HW), self—care-Working
(SCW) and number of daily steps (STEP). Logistic regression was conducted to identify
the factors most strongly associated with an independent lifestyle. Discriminant analysis was
performed to establish functional fitness norms. Both groups were significantly different in
age, which imposed a limitation on interpretation of these data. So we used the analysis of
covariance (ANCOVA) to assess these data. GS, SR, 100W, 6MD, KWt, FR, standing,
HW and STEP in an independent group were significantly higher (p<0.05-0.0001) as
compare to those in a dependent group. GS, KWt, HW and STEP were related to an
independent lifestyle after adjusting age. Discriminant analysis revealed the target levels of
GS, SR, OLBEO, 100W, 6MD, KWt, FR, standing, HW, SCW and STEP for living at home
independently were 16.1kg, 5.8cm, 35.2 sec, 14.5 sec, 363.0m, 20.4 points, 23.7cm, 15.0 sec,
50.4 sec, 16.7 sec and 4,542 steps, respectively. These results show the maintenance of

functional fitness above those values might be important for living at home independently

with keeping high ADL and QOL for elderly women.
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51 Physical characteristics of subjects

Total ~ Independent group Dependent group
Variable (n=>51) (n=27) (n=24)

Mean SD Mean SD Mean SD
Age (yrs) 74.0 9.9 67.5 6.0 81.3 81
Height {cm) 146.1 8.3 150.6 49 140.9 8.5
Weight (kg) 48.7 8.1 52.4 6.3 448 7.9
Percent Body Fat (%) 27.2 15.2 278 6.3 22.5 34
Body Mass Index (kg/m?) 22.9 3.1 23.3 3.0 26.6 6.6
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# 2 Results of modified fitness test for elderly, balance, functional fitness test, ADL, GDS and QOL indices

2. 1% &

Independent group - Dependent group
Variable (n=27) (n=24)
Mean SD Mean SD
Modified Grip strength (kg) 20.7 4.3 114 4.8 ¥
fitness test Sit and reach (cm) 10.8 6.6 0.8 95 *
for elderly One leg balance with eyes open (sec) 64.4 51.1 6.0 6.9
10m obstacle walking time  (sec) 8.0 13 21.0 Q2 Hk
‘6-minute walking distance (m) 530.0 70.6 196.0 71,8 *Ex
Kraus-Weber test (/50) 26.6 10.3 14.2 6.3 *#+
Dynamic balance  Functional reach (cm) 29.0 6.2 18.4 5.7 *
Functional Standing (sec) 5.7 1.5 24.3 10.5 #*
fitness test Hand-working (sec) 36.9 4.3 63.9 30.0 **
Self-care-working (sec) 79 25 25.4 16.6
ADL Number of daily steps (step) 7740 2003 1368 215] *¥E*
Questionnaire ' (136) 28.7 3.3 14.8 4.6
Depression GDS (/15) (115) 3.6 3.1 6.0 3.5
QOL indices Health (/100) 69.6 154 57.5 24.8
evaluated by Fitness (/100) ' 56.7 17.0 43.8 239
VAS Concentration (/100) 65.2 17.5 48.7 28.1
Balance (/100) 59.8 22.9 41.0 29.7
Appetite  (/100) 71.2 19.7 81.0 209
Sleep (/100) 717 220 70.2 288
Feeling (/100) 74.8 175 60.4 239 %
Memory  (/100) 51.7 19.5 40.8 315
Family relations (/100) 87.9 11.7 85.0 17.7
Human relations (/100) 82.4 17.2 82.7 19.8
Economy (/100) 70.8 26.2 62.4 35.0
Life satisfaction (/100) 77.5 20.7 79.8 26.3
Happiness (/100) 76.7 18.2 79.8 16.3

Note. Significant difference between independent and dependent group. *; p<0.05, **; p<0.01, *¥*¥; p<0.001, ****; p<(0.0001
(ANCOVA: age adjusted) The numeral in parentheses shows the total score.
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23 Odds ratios and 95% confidence intervals regarding the relationship
between functional fitness variables and dependent risk factors

Variable 0dds Ratio 05% CI

Grip strength 0.637 0478 - 0.850 #*
Sit and reach 0.855 0.765 - 0955 **
One leg balance with eyes open 0.862 0741 - 1.003
10m obstacle walking time - - -

6-min walking distance 0.963 0930 - 0997 *
Kraus-Weber test 0.836 0.747 - 0936 **
Functional reach 0.748 0.619 - 0904 **
Standing - - -
Hand-working 1.275 : 1101 - 1477 **
Self-care-working 2.344 1.149 - 4780 %
Number of daily steps 0.999 0.999 1.000

Note. -; not calculated, *; p<0.05, **; p<0.01, ***; p<0.001

#F4 Odds ratios and 95% confidence intervals regarding the relationship
between functional fitness variables and dependent risk factors (age adjusted)

Variable Odds Ratio 95% CI
Grip strength 0.695 0513 - 0943 *
Sit and reach 0.902 0.811 - 1.005
One leg balance with eyes open 0.920 0.766 - 1104
10m obstacle walking time - - -
6-min walking distance - - -
Kraus-Weber test 0.812 0696 - 0948 **
Functional reach 0.817 0663 - 1007
Standing - - -
Hand-working 1.195 1013 - 1410*
Self-care-working - - - -
Number of daily steps 0.999 0999 - 1.000 **

Note. -; not calculated, *; p<0.05, *#; p<0.01
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#5 Results of discriminant analysis

discriminant equation

Variable (x) Wilks's A F valuep pvalue (y=ax+b) Classifies Classifies
discriminant  fixed point accurately
variable (a)  number (b)
Grip strength 049 37.08 0.00000 043722  -7.02557 16.1 84.2
Sit and reach 0.74 12.82 0.00098 0.13869  -0.79995 5.8 744
One leg balance with eyes open 0.75 1148 0.00179 002013  -1.02485 35.2 66.7
10m obstacle walking time 043 46.59 0.00000  -042566  6.17860 14.5 89.2
6-min walking distance 0.15 258.33 0.00000 0.06585 -23.90235 363.0 97.9
Kraus-Weber test 0.63 22.57 0.00003 0.18868  -3.84831 204 75.0
Functional reach 0.55 23.85 0.00004 0.29939  -7.10223 23.7 774
Standing 0.33 45.93 0.00000  -0.41272 6.19112 15.0 88.0
Hand-working 0.74 1341 0.00074  -0.05001 2.52004 50.4 854
Self-care-working 0.59 16.35 0.00047  -0.14745  2.45665 16.7 76.9
Number of daily steps 0.29 93.75 0.00000 0.00149  -6.76762 4542 92.5
%6 Results of discriminant analysis (age variable admitted)
discriminant equation
Variable (x) Wilks's A F valuep pvalue (y =age*a+bx +c) Classifies
discriminant  discriminant fixed accurately
variable (a)  variable (b)  number (c)
Grip strength 0.49 37.08 0.00000 = 043722  -7.02557 84.2
Sit and reach 0.52 16.42 0.00001  -0.19563  0.11988  13.98298 82.5
One leg balance with eyes open 047 37.92 0.00000  -0.37087 - 27.84931 86.1
10m obstacle walking time 0.27 4539  0.00000 -0.35900 -040198 32.86539 100.0
6-min walking distance 0.15 258.33  0.00000 - 0.06585 -23.90235 97.9
Kraus-Weber test 042 25.46 0.00000 -0.23086  0.20368 13.15831 87.5
Functional reach 0.45 16.94 0.00002  -0.17342  0.21283  7.99847 83.9
" Standing i 0.25 33.32 0.00000 -0.32358 -0.37364 30.31588 100.0
Hand-working 0.48 20.72 0.00000  -0.22607  -0.05547 19.78317 85.4
Self-care-working 0.50 24.17 0.00005  -0.28131 = 21.23976 76.9
Number of daily steps 0.29 93.75 0.00000 - 0.00149  -6.76762 92.5
vadh - ) —FH237cm, EIFEREIH15.08, 5. RFROWUENR & & o - miictEicBw

FRilEHFE 173504 80, FBVEkREN 27167808 Td, BUBLFEETRE 21T 5 &, FElH
LUl BEATEAT4,542 K ThH o 72, EHEICH 1IELTHIES, REERTE, 10mBEEYRIT, 6
1T A HBIEIZ66.7~97.9% Th - 72, ERELEH 4 #4T, Kraus-Webertest, 77 ~ 27 > a b -

WZHAAA TG ORREROIIRL:. B
BRI, 10m BEEYTT, Kraus-Weber test, 7
TvrvaFriv-)—F, BEEDB L UERE
SERET X AF S % B AR T F AV B DA RE DS
EAio 7.

3. & |

— M WS 7 B L INES IRV B R EE M
T35, ZOHFEEENKTIXZ, ADLOKTIC
WUDE&, HEHFEVLE ko2, Bl
LRI RN R — L ENDO AP RER &

T v b AR—= TR Vol. 24

U—7F, RIEREDB L UFRIERED ICBWTHE
B BESARICEMEER LT, LidoT,
THHEECAELLEL Law, LFLbIcH
SL GBI R IRECAF T LM 2 EET
572002, FEERROMR, WENTTRTSH S
LEzZHNA. —J, #95 2KEB X UTQOLIRIE
DRI BV THEEN RO b -HE 3 E
HOSGDAHATH Y, EFE~OWRE, EBE
L EORIER, IREEERE BV T B
BRI TWAE I EFELIE 2o 7.
OIJAT Ay 7 BERGATICEY, BHEOH



121X, EWRIIE 247> T B, Kraus-Weber test,

FRlEERDB L1 HATEFEES LT

EWPHL LR, HEEFEZEISED T,

#, HIFANREGHARDOI LY, Tk
RREM L EMA G HRBREEREEE L 2T
Fabhwv, o, AELXLELTAIIREILH -
Th, [HLBEHL LIAEFEXY, NEDRK
MECABMELTOEREZE) TIH LT
5] LwHIUNEYF—a Y BAEI(ER
HFNEETHS. AL, EXE, BNERETH
>Th, [BL&)] RELTFHTH0IC, &
Heae % MR, S SY 2 WY R ERIEE 21T
VEDVH L. %7 THEENZESNHL, B
FERBEOFR 2, B2 R il Pk ok 82
EVo ABRREEDTFHD AL LY, KT L
BRERE LAY, LNV R LSS A X 28
MEHIZER LT, QOL # BiF 2R IZHEoZ
LicFE5 T2,
FO—FT, ElEDE AT ICLER R
BEKHED BARBICHE L ST hnwZ &b, E

BB 2 FEBFRLT LSBHETIR RV,

ZZCATENE, SRS X O BRI
FE L, HBSHTIC X D BARRIC B2 & JER T
AR 5 B AEReKEEZ RO, £HE IS
BIFAHHIESL66.7~979%THY, 1ERICK
BHH L LT RIFRBRBEAE SN, &AM
BB X O] BBITHIC X Y BB L JE BT
BITX% S EARENS. RS OHR AT
BE LI B L O S RBIEAMEO SR & LT
FRETHY, BHLEFEYED DI RERLE
GRS O E %L LTRHCE 2 %45
niz. F7:, MFEEEEORER, BREICHT
B BRI % IR E AR OSER, A e 2 &
EITOBICYERER Y, @Y% follow-up DEE
BICbORDS. S5, BREBIUTZORK
LT, BB T AR R S 0D 0
WERTBICOERTHS EEL LR,

4. £&8

AH b1 4 (BILRE274, FEHVEE24
%) EHRELT, BMEDOHLABICLELY
HE R DWW THRET L7z, LT Z L2
PIZEN7z, BB DOBEMICIE, FERFEELTD
277, Kraus-Weber test, FRIEHERENBLIU1H
FITBROAEBYES LT, BVELEHT
HEE AR 5 00U, BA716.1ke, REERTIEDS
5.8cm, BIERF R 5235280, 10m BEEW AT

HY14.5F0, 647MIARITHT363.0m, Kraus-Weber test

H204, 77y s aF - ) —FH237cm, i
JERESIHS15.0%, Fhife¥kaEA5504%, Bl
SE T 16.TF B L U1 TR 4,542 Ch
o7z, TNHLOMRX, SHEEEEICELES
g7 7S LOVERE, € DFEMEREOFHES L O
TA—FNy 2R ECBWTHERTHLLERED
ns.

A

ARFFICBR LY £ LA GAR ST
H 7 b AR =Y BARAY FICR CE# v L E
7.

X m

1) B4 FRI2ER BEAEORE, E4H
(BRIE 4 974845) URL: http://www.mhlw.go.jp/
(2001)

2) P PR 44ER st andE, NEF
URL: http://www.cao.go.jp/ (2002)

3) EBAE  BEEHE (PRI0EE), Erddw,
B, 234-235 (1998)

4) EAEAE D AERRERTS, FEE (BHEAH
4) URL: http://www.mhlw.go.jp/ (2001)

5 FRHEBILKFHEBENRER | HEADKIEE

6) Aoyagi, Y. and Shephard, R. J.: Aging and muscle
function., Sports Med. 14, 376-396 (1992)
7) Ogawa, T., Spina, R. J., Martin ITI. W. M., Kohrt, W.

59 | A K= I BHE Vol. 24



9)

10)

11)

12)

13)

14)

17)

M., Schechtman, K. B., Holloszy, J. O. and Ehsani,
A, A.: Effects of aging, sex, and physical training on
cardiovascular responses to exercise. Circulation, 86,
494-503 (1992)

Taaffe, D. R. and Marcus, R.: Musculoskeletal health
and the older adult. J. Rehabil. Res. Dev., 37, 245-254
(2000)

Elward, K. and Larson, E. B.: Benefits of exercise for
older adults. A review of existing evidence and
current recommendations for the general population.
Clin. Geriatr. Med., 8, 35-50 (1992)

Lavie, C. J., Milani, R. V., Cassidy, M. M. and
Gilliland, Y. E.: Benefits of cardiac rehabilitation and
exercise training in older persons. Am. J. Geriatr.
Cardiol., 4, 42-48 (1995)

American College of Sports Medicine Position
Stand.: Exercise and physical activity for older adults.
Med. Sci. Sports Exerc., 30,992-1008 (1998)

Cress, M. E., Buchner, D. M., Questad, K. A.,
Esselman, P. C., deLateur, B. J. and Schwartz, R. S.:
Exercise: effects on .physical functional performance
in independent older adults. J. Gerontol. A Biol. Sci.
Med. Sci., 54, M242-M248 (1999)

TR, 48 fh, KmHE . B EFHEE
(BhE) —BPMMh & RO ERR— 3R, EHEH
MR, W, 1-52 (1992)

RENAEK | FROFHEE S ) —X (1) WETE
BN S MEERE R 7 — N, BEHHER, 7,
240-243 (1993)

P B mBREOKDT AN (URE). K
AXR—VEES, 15, 849-857 (1998)

Kraus, H.: Interpretation of functional measurements:
Clinical treatment of back and neck pain., McGraw-
Hill Book Corp., New York, 48-52 (1970)

Duncan, P. W., Weiner, D. K., Chandler, J. and
Studenski, S. A.: Functional reach: a new clinical
measure of balance. J. Gerontol., 45, M192-M197

T2 b AR — U Vol. 24

19)

20)

- 21)

22)

23)

24)

25)

26)

27)

= 201 e

(1990)

MHATH, R %, HEET, tEEE, &g
ik, —KRBES, % #H, §H B SkEo
SHREBRESD (&) OWMEN LD,
AARN RGP HERE, 43, 196-208 (1996)
Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O,,
Huang, V., Adey, M. and Leirer, V. O.: Development
and validation of a geriatric depression screening
scale: a preliminary report. J. Psychiatr. Res., 17, 37-
49 (1982-1983)

B, NFERDT Rl d. ZEE O
S A8, Geriatric Medicine. 32, 541-
546 (1994)

WAILES, KWk—, %t & B IE5A D ~N-—
Yy 2 Iar T Ak bEERE T, FCHER,
H5t, 78-89 (1983)

AR B, AAX I ZEERITORE, 127-166,
HHEEERA S, BE (1990)

He &, Fwokdkz, BAEME 3V T Ve
BN BTy o 1 —ZLERMHHE—, CLHAR,
O, 113-159 (1984)

Spirduso, W. W, and Cronin, D. L.: Exercise dose-
response effects on quality of life and independent
living in older adults. Med. Sci. Sports Exerc., 33,
$598-5608 (2001)

Fagard, R. H.: Exercise characteristics and the blood
pressure response to dynamic physical training. Med.
Sci. Sports Exerc., 33, $484-8492 (2001)

Kim, J. R., Oberman, A., Fletcher, G. F. and Lee, J.
Y.: Effect of exercise intensity and frequency on lipid
levels in men with coronary heart disease: Training
Level Comparison Trial. Am. J. Cardiol., 87, 942-946
(2001)

Dunn, A. L., Trivedi, M. H. and O'Neal, H. A.:
Physical activity dose-response effects on outcomes

of depression and anxiety. Med. Sci. Sports Exerc.,
33, 8587-8597 (2001)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9

