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Abstract

The purpose of this study was to confirm the reliability and validity of a physical fitness ques-
tionnaire (PFQ) with self-rating for elderly people applying structural equation modeling (SEM). As
subjects, 105 community-dwelling older men and women aged 67.1%6.1 years participated in the
study to measure 13 PFQ items and 13 performance tests. The data analysis procedures were as
follows : a) testing reliability of PFQ : b) testing of construct validity of PFQ using exploratory fac-
tor analysis (EFA) and confirmatory factor analysis (CFA) ; ¢) testing of criterion-related validity
of PFQ to the performance tests using SEM ; d) testing of correlations of the PFQ to walking ability
using SEM. Cronbach’s alpha coefficient for consistency reliability of the PFQ was .83. Four com-
mon factors of muscle strength-power, endurance, coordination, and flexibility were extracted in
EFA. The high and enough goodness of fit indices were obtained in the confirmatory factor struc-
ture model, and in each sub-domain of criterion-related validity to performance tests and correlation
to walking ability models. The criterion-related validity coefficient of muscle strength and power
was .77, followed by .66 for endurance, .59 for coordination and .82 for flexibility. The correlation
coefficient of muscle strength and power to walking ability was — .51, followed by — .58 for coor-
dination, — .43 for endurance and —.28 for flexibility. These results indicated that the PFQ consist-
ing of 13 items and 4 sub-domains satisfied reliability and construct validity although criterion-
related validity to performance tests was insufficient. It was concluded that the PFQ is of useful for
physical fitness checking of elderly people.

(Jpn. J. Phys. Fitness Sports Med. 2003, 52 Suppl : 225~236)
key word : physical fitness test, structural equation modeling, exploratory factor analysis,
confirmatory factor analysis
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Means, standard deviations and reliability coefficients of physical fitness questionnaire.

Table 2.
Domain Variable (1-4) a Male (N=40) Female (N=65) All (N=105) Reliability b
Mean SD Mean SD Mean SD Min _Max _Skewness  Kurtosis _ domain __ all
Strength and Handstand 24 1.26 1.5 095 * 1.8 1.15 1 4 1.06 —-0.46 0.72 0.83
power Push-ups 34 0.84 21 092 * 26 1.07 1 4 0.03 -1.28
Standing long jump 28 0.73 23 067 * 25 0.72 1 4 -0.16 -0.20
Sit-ups 3.5 0.85 2.8 1.22 % 3.1 1.13 1 4 -0.80 -0.87
Endurance Hopping 35 0.75 35 0.83 35 0.80 1 4 -1.60 1.95 0.74
Walking 36 0.63 34 0.72 35 0.69 2 4 -0.99 -0.27
Jogging 3.0 0.93 2.8 0.91 2.9 0.92 1 4 -0.28 -0.97
Coordination  Foot balance 3.6 0.71 35 0.81 35 0.77 1 4 -1.31 0.43 0.64
Rope skipping 35 0.81 33 0.85 34 0.83 1 4 -1.21 0.69
Rolling 34 087 25 124 * 28 119 1 4 ~0.54 -1.25
Ball bouncing 32 091 33 074 33 081 1 4 -0.96 0.46
Flexibility Standing trunk flexion 28 0.93 33 076 * 3.1 0.86 1 4 -0.93 0.43 0.81
Sitting trunk flexion 3.1 0.82 3.3 0.68 3.2 0.74 2 4 -0.35 -1.09
a : Questionnaire with 4 choices, b : Cronbach's a coefficints : *: P<0.05 for difference between means.
Table 3. Means, standard deviations and reliability coefficients of physical fitness
performance tests.
Domain Variable (unit) Male (N=40) Female (N=65) Reliability a
Mean SD Mean SD
Strength and  Grip strength (kg) 374 7.0 24.2 50 x* 0.95
power Vertical jump (cm) 36.2 8.9 288 6.1 * 0.86
Standing long jump (cm) 157.6 28.6 117.8 230 * 0.93
Sit-ups (times) 16.3 7.7 10.7 6.8 x
Endurance 6 min walk (m) 608.6 59.6 580.2 618 *
Flexibility Sitting trunk flexion (cm) 36.7 9.0 39.1 6.8 0.94
Sitting trunk flexion—floor (cm) 36.6 10.7 44.4 18 * 0.97
Coordination ~ Foot balance (s) 97.1 39.3 848 45 0.53
Stand-up time (s) 2.12 0.73 2.36 0.69 0.90
Walking ability 10 m hurdle walk (s) 6.9 1.2 74 1.1 % 0.91
Ladder walk (s) 44 0.55 486 0.66 0.86
Up and go (s) 4.2 0.72 43 0.68 0.90
Figure 8 walk (s) 19.8 42 20.5 30 0.94

a : Test-retest method ; ¥ : P<0.05 for difference between means.
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Table 4. Factor structure of physical fitness questionnaire.
Promax rotated factor pattern matrix
Variable F1 F2 F4 H2
Rope skipping 0.79 - 0.00 001 0.63
Hopping 0.77 -0.08" 0,02
Walking 0.70 =012
Jogging 0.69 -0.01:
Ball bouncing 046 ' -0.26;
Foot balance 1033 70107
Push-ups =016 088
Sit-ups 016 "
Standing long jump it
Sitting trunk flexion
Standing trunk flexion
Rolling
Handstand
Eigenvalue

Contribution (%)
Contribution to total

variance (%)

Factor correlation matrix

Factor F1 F2 F3 F4
F1:Endurance 1.00

F2:Strength and power 0.53 1.00

F3: Flexibility 0.29 0.15 1.00

F4: Coordination 0.51 0.49 0.04 1.00

Figure 1.

63 Push-ups
Muscle 79
strength Sit-ups @
and power 77 66
Standing long jump @
.60 42 Handstand @
10 Jogging
.67
= Walking | 41
Hopping
56 Rolling @

Rope skipping

Foot balance

.99
WK]
Coordination 39
.58
36 -
.68
@ ] >00
Sitting trunk ﬂexio

GFI=.922 CFI=.972 NFI=.860 TLI=.962
AIC=136.047 RMSEA=.045 x 2=70.047(p=.133)

Confirmatory factor structure of physical fitness questionnaire.
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Table 5. Criterion-related validity of physical fitness questionnaire
items to performance tests.
Domain Questionnaire Performance test r
Strength and power Sit-ups Sit-ups 0.58"
Endurance Walking 6 min walk 0.36*
Coordination Foot balance Foot balance 0.65"
Flexibility Sitting trunk flexion Sitting trunk flexion 0.60"

* . P<0.05 for statistical significance of correlation coefficients.

12 Grip strength

95 ) Standing long jump

77 ! 30
62 Standing long jump
.62
Muscle strength e
gy Sit-vos O
questionnaire ]
onnal 77 Push-up
54 Hand stand
GFI=.942 CFI=.976 NFI=.934 TLI=.960
AIC=63.899 RMSEA=.071 x 2=25.899(p=.076)
3 e
= e2)
Coordination 6 40
performance te %6 @
Up and go ‘_@
59 o o

57y Ball bouncing ‘_@
© o
z 5

o

GF1=.929 CFI=.978 NFI=.937 TLI=.967
AIC=77.485 RMSEA=.068 x 2=35.485(p=.062)

Figure 2.

Coordination

(questionnaire)

tests in each sub-domain.

Muscle strength 80 Vertical jump
and power — L :
performance test, . 1
sit—ups @
.56 i A8

8 Sitting trunk flexion 4_@
Flexibility
erformance test) 89
Sitting trunk —{ : )
flexion—-floor
61 |82
83yl Standing trunk flexion ‘_@
( Flexibility )
questionnaire .82
Sitting trunk flexion 4—‘@

&
Hopping (e3)

GF1=.992 CFI=1.000 NFI=981 TLI=1.000
AIC=24.064 RMSEA=.000 x 2=2.064(p=.724)

6 min walk

Endurance
(performance test,

Endurance

(questionnaire) Walking

Jogging

GFI=.997 CFI=1.000 NFI=.998 TLI=1.000
AIC=18.551 RMSEA=.000 x 2=551(p=.458)

Criterion-related validity of physical fitness questionnaire to performance
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Walking ability
(performance test

Muscle strength
and power
(questionnaire)

GFI=.951 CFI=.989 NFI=.955 TLI=.983
AIC=59.114 RMSEA=.052 x 2=23.114(p=.186)

8 10 m hurdle walk el
‘ Ladder walk @

(performance test) .96

n Walking @
- Jogging ﬂ_‘
} Hopping @

GFI=.944 CFI=.979 NFI=.956 TLI-.964
AIC=53.607 RMSEA=.088 x 2=21.607(p=.042)

Endurance
(questionnaire)

Figure 3.
domain.

7. BRI 7 A N OEBEERD & BN~
DNRABEIIFEETH Y, 0.37050.720E% R~
L7z, BEAHMOMBERBKIIEETH D, 0.59
EHEETH 7.
ZHMEEBOE T IVEAE L GF1=0.997,
CFI=1.000, NFI=0.998, TLI=1.000& 0.95L)
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D. #H1TRESH & DARS

B3, X7+ —< AT A FDETEEIT~D
BRI 7 A b & TR EBOFBEREIR 2 /R L 72
EFNTHAH. G - 3T —EBOEFTVEES
FE1X GFI1=0.951, CFI=0.989, NFI=0.955,

8% 10 m hurdle walk (e1)
H 40
: Ladder walk @
96

{ Walking ability
(performance test)

92 Figure 8 walk

(e3)
58 ' @
- @
@
|

(e8)

Coordination

(questionnaire)

59 Foot balance

Ball bouncing

GFI=.937 CFI=.978 NFI=.943 TLI=.966
AIC=64.070 RMSEA=.073 x 2=28.070(p=.061)

841 10 m hurdle walk @
H 42
Ladder walk @
97

@

Figure 8 walk

Walking ability
performance test)

Standing trunk flexion

GFI=.956 CFI=.980 NFI=.966 TLI=.958
AIC=43.926 RMSEA=.111 x 2=15.926(p=.026)

Flexibility
(questionnaire)

Correlation of physical fitness questionnaire to walking ability in each sub-

NI | -El ectronic Library Service



Fhe—Japanese Society of Physical Fitness and Sport Medicine

BRI B F 2 v 7 O R 233

TLI=0.983&0.9520 F, RMSEA=0.052&0.08L1
T, 74 2RBEEIAETELLBFTHY, £F
WIERIR S N7z, FUERER U H 2 R T EBALK
ORI —0.51 L FELFTEEDELYRL
oo BANHEBOETIVESEIZ GFI=0.944,
CF1=0.979, NFI=0.956, TLI=0.964&0.9L\
THRIFTH Y, EFVIEIFRS N, BELSEHM
DAEBEREIE 0. BLEELHEFEDELRL
7. RENRDEBOETVESEIL GFI=
0.937, CFI=0.978, NFI=0.943, TLI=0.966&
0.90LL Lk, RMSEA=0.073%0.08LLTF, # 1 2
EIRAEETEIRLBEFTHY, TFVIIRIREN
7o, BEEERBOMBERIL-0.58L FELRTE
FEOBEZRL:. FHREEROETIVESE X
GFI1=0.956, CF1=0.980, NFI=0.966, TLI=0.958
E0.95LLETRIFTH Y, EFNMITRINS N/,
BEEBEOMBBIIIEE L —0.28 L K\ E%
RL7:.

V. & &

BEEEAOKRENE B S ICTMT A &
(&, RGOSR L EBEFEICRIET 5
FTEECTH L. ARSI i EicAE
HIEI BT AIEBIRE D 2 HIE T 5 720 O BRI AT
B ESNTELD, N7+ —< 2K TF R b8
R ET BENDTIEBE RET 5 720 0GR
7T AMIGP o7z, FIFFRTIIRETRB 20
59, PO—~ANTEMTELEHLENF =y 2
HEABREAT B2, T4 —< 2 AF AT
HESNIENB L OBRITRED 2 R4 5kH L L
T, BHEMAED T A POR LML X ERES R
FEL 7-.

HREEI T A MISEHBIZOW T 7O v Ny &
D a REIZ & ) NEESEOEEEISHEE SN
(F2). £#FENRTFISIB L OHEBELRELEFY
YL BEEME TN ORKSE, B - o
7=, FATI, WES, FHEO 4 OO TRHEE
ZWE T 5 13HE OS2 YIS Lz
(%4, M1). 4 THESEZAETLHEBIZOW
TNT 4 = Y AMEN T A bADFEAERGHE T Y
I EE LR UEREO BN (ES). EHED

BRER % TRERI L ICRELL, BE0RE
TR BRI, BEFRAET) VSR EH
L CEBMAE T A PO TAERT 1287 + —
YUY AENT A PO EZ LM AR L
7o, BEBETNVTIIRIREEL B2 2 BIf 28
EENRON, PEED LBV LERENES
nr(X2).

DEDOFHRENPLBONTERLY, B - %
INT =, FAS, WES, FHRUEDO 4 OO TMHE
BAWET A 13HE 2 SR S W L ERIRE D 7
A MIHMESHEOEBEN L BRBAR LM+
BITBLDD, N7 =< AKHF X b~D#
EREZ UHREII T ICEE RV 2o
. —h, AMRORNBZIEIT A MEBRIZ
U<, MRRME L FFEICH &K T A B
ZRELTCVL EEEVEL, 4 HEREERD
BRAAETT T A PG CTHETHE L T 5 hE
BEIEETE 2V, L2 >T, AR THW
4 THIS13THE 2 SRR S A ZRIMRAR T 7 A M
INT =V AENT A MDREELREBT A &
LCIEZEEI o Tia e, ERMELERL
THHSREL LU TRAEHEER* R E T2
WD E LTHERTH L LRI SN 5,

500 T 5 L9 12, EmEREEmEE &
SIZHNDET L, HETASITHRENKT %
FIEEIL, FlnCidimfle 2. @k E
WX BELEDEFHT L0107 2/
RO S DU ENDH 219 jiiEERE T
R EIZBVTHRITNN T+ =T VAL 5T
BHOENEZIBBIT LI EHNEETHL I E»
b, N7+ =< AENT A MIHT2REHD
MGEEWSMA T, N7 4 —~< v ZABITRED 7 A MU
95 ERMEAETI 7 X b ORYHEIZOVTHRET %
MR 72 N7 5=V A5 A MTHIE S N7 51T
BN T2 EMMEENT A NOfh - s
7, AN, RAESH, FEHREO 4 TAHEROM
FIBALR 2 AEE L 72, BATICERRMIC S T4 L%
ZONDEHT) - /3T — B —0.51, FESHE
W13 —0.58, FHFASEBIE— . 438 FEEDOHE
BREPEOLNT, TNLDOEENS, FTHYLE
CERMAET 7 A FIEBIEBRITEE BN IR

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

234 g, B, &K, OF, P, S, BH, WHE, BE, A

5 LTwaHh - 557 —, #AEH, BAS T
FELTWA EHITE .

HEEFETORTEHELHRET2HRNDERL L
THHPEF LYY, RTHECRE B L
TV A BHEETIE TRAGEE IS 2 TR B O KIE
BDHEITNN T+ — <YV ACKECEELTWAL D
LABME SR TWEY . HREEN T A TR
FATRESNIX TS 55707 - Bh/¥ 7 — BB OB RS
2 —0.51TH 0, HITRENICEBERIZEES L Tw
EHADVEMEIN TS LTINS, $72, &
ITRENILEB R RORENI Th 5 IR S
(BboTw5., MBS EERBENEET
BRELTNT Y ARENOET2HEHEL TV 5,
BRAART 7 A N CRBITREDIOE S 5 %S H
BOABGEKIZ—0.58TH 0, HITREIIHEEEN
S LTV A SEHME S LTV B LTS
nas.

ERE ORBEEEEE Y HET 572010, £<
DOHEN TEBHREORRAIBOONTETY
%, EENEFRIEONE T, BEEEICI) M
RS HEEFORNFEEE 5 IHEET S 2
ENRROON D, AR TIIPEBEL5% % X
212, BREAENT X POEEEL L R4
WEE L7z, W REDOFERE L5 ~75m & ol
L L, FHERIZ67.116.1ETho7z. flmk
BRI 7 A D OFMFIRERZ O IERE
ZEOERYEET S L, SRIBRPEREL
SR ST ERICE ST 4 T/ E 5 ERK
HHT A P OREHFEREIHRESNTRETH S
EEZONS.

V. ¥ & &

AR TIIPEHED-ODES 2 AMKIZ X
BENF = v 7 HEOEIIFHM T REME 2 RS 5
72912, BREEEDT A N OEEES L UR 4T
YRIAT A EEERE Lz, HIBEEOFHE
B467.116. IO ERE105% 2 R 1C, ERK
K5 A M3HEHE X7 + —< Y AR T A M3
HEOWMEEZEML . 7— ¥ BITOFIEIT 1)
FEEEOMEE, 2) BEHNERTFIH B L ORI
B F547 % BV - BRI 7 A b OB SR

YEOREE, 3) HEFBRAETY VSR ERAL
TR 7 A b ORMERE R B HOREET H
oz, BRKETITA IO 2T\ 7D aff¥]
120.83TH o7z, ERMETFHITICEY, HH -
8T —, BAN, RED, FKED 4 WHFHH
WaEh, RIEMRFEEETVEEVEGE L
BEIIBVWSARELYRL, BEMEZLEI R
SEENT. B TAEBROEERERZ LYY E TV
BUWEEEARL, B fi8T —EBOREY
R U MARENE0.77, FEASIHIEUI0.66, RES)
FEIHIX0.59, FBMEFEBSIZ0.82TH -7z, £ T
FEBOBITRERI~NOHBE T VIS VESE 2R
L, 87 - 8737 — ORI OMAHEIZ0.51,
FAES7120.58, FEATIE0.43, FERMEHEIEIZ0.28
ThHotz. ITNHLOKRIE, ATAHEBIIEE»
SHER SN A ERIART 7 X MM & R
ARUMEHET A L ERL. AL THE
L7 BRI 7 A MdX 7 + —< v AP 7 2
FOREBTFAPELTORLEHI+STELZW
75, WEHTR L B #E £ O 5K liE
ELTHHATH S LHIT ST,

RKEZEIZHCIERREDO—EIE, FRll~ 165K
IZEME SN D A EE R F RN R AL R (IR
HEMB)ICEDERSNZLDTHA, ZZICREL
TRRHT 5.

(SHH FHIS4E2H6H)

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

BREIZ I BN F 2y 7 O REME 235

X 13

1) BifRE—, EHoReikHE, (RREF)MEHTEZ, &
HYeA, ABFREHL, SeE O EERAECEE, IR,
F v 7, BHE, (2000), 95-104.

2) Bollen, K. A. Structural equations with latent
variables, 1st. Ed., Wiley, New York, (1989).

3) Bollen, K. A.and Long,J. S. Testing structural

equation models, 1st. Ed., Sage, Newbury Park,

(1993).

T2, RHERE, mEMSE, ZI ¥\, &l

BE, BAER, PEHEOLIVAS VA ML—

=Y X BWATEMED AL, BERE, (1997),

25, 136-140.

5 WH &, HEMEOEENELZYNY, THRED
HE, BRRRFHME, ®E, (1971), 134-147.
6) EFRE, BRED “BEEIT 2L BHTHE

DEAL, REDFE, (1999), 41, 512-517.

7) FEH W, FIT741 WNVSEEERN -E TR AL
SHEEESHT-, BHEAR, R EFEAE, AR, (2002).

8) Kelloway, E.. K. Using LISREL for structural equa-

tion modeling . A research’s guide, 1st. Ed., Sage,

Thousand Oaks, (1998).

& B, TEE K, HPERX, E#aHod

FEFEICBTDEBREDELFIMT27-00@HE

FRCOIERR, FAFE, (1994), 43, 175-184.

10) & W, ABFt, ME 2, BMEME, B
K, FIBHE, AEBUE, REBESFE, X
5THRHEDRTHSITRDCRIZTEE, KN
B, (2000), 49, 589-596.

11) Kline, R. B. Principles and practice of structural
equation modeling, 1st. Ed., Guilford, New York,
(1998).

12) /MRBFE, SH 1, hERE FE O, Al
W55, HWIEE NIZBT B IEENRE) DM E - B E
BRe NI ORSE-, BALNREGEME, (1987),
34, 3, 109-114

13) Larry BC, Variables used in experimentation, Ex-
perimental Methodology 6th ed, Allyn and Bacon,
Massachusetts, (1996), 173-210.

14) Maruyama, G. M. Basic of structural equation mod-
eling, 1st. Ed., Sage, Thousand Oaks, (1997).

15) MEXE, BABER, SETHE, AFHt, i
BB LEMEDREESIO N Ty o, T
7, A, (2001).

16) ARIHFAT, BEAENF, O, BROKE - 28—
YREFHAEEE, B, (1993), 15-20.

17) Marc Bonnefoy, Sylvie Normand, Christiane
Pachiaudi, Jean ReneLacour, Martine Laville, and
Tomasz Kostka, Simutaenous Validation of Ten
Physical Activity Questionnaires in Older Men : A
Doubly Labeled Water Study, ] Am Geriatr Soc,
(2001), 49, 28-35.

18) XERHFE. RN T A VEBEERIEHD 2012,
MR, ¥ xHHv, BHE, (2000).

19) Ry, EHMF, NE @, WA B, N
BE, FHREHOMEEILICE T 5 Rk

Choice 4
cannot
cannot
cannot
cannot
cannot
cannot
cannot
cannot
cannot
cannot
cannot
cannot
cannot

‘Choice 3
less than 5 sec
less than 5 times
less than 1 m
less than 5 times
less than 5 steps
less than 30 min
less than 5 min
less than 5 sec
less than 5 times
cannot get up
less than 10 times
to knees
to knees

=

more than 30 min
more than 5 min
more than 5 times
one time

more than 10 times
to floor by fingertips
to ankles

more than 5 times
more than 5 steps
about 15 sec

more than 5 sec
more than 5 times
more than 1 m

Choice 2

more than 10 sec
more than 10 times
more than 2 m
more than 10 times
more than 10 steps
more than 60 min
more than 10 min
more than 30 sec
more than 10 times
more than 2 times
more than 30 times
to floor by hands
over feet fingers
©

Physical fitness questionnaire consisted of 13 items of 4 sub-domains.
Choice 1

Appendix 1.
Can your hands reach to what extent with seated

How many times can you push—up without rest
How far can you jump

How many times can you sit—ups without rest
How many times do you step with one leg

Can your hands reach the floor with trunk flexed

How long can you stand on your hands
How long can you walk without rest
How long can you jog without rest

How many times can you skip jump rope
How many times can you roll on the mat
How many times bounce a ball

How long can you stand with one leg

Question

Standing long jump
Standing trunk flexion
Sitting trunk flexion

Sit-ups
Rope skipping

Push-ups
Hopping
Walking

Foot balance
Rolling

Ball bouncing

Jogging

Variable

Strength and Handstand

Domain
power
Endurance
Coordination
Flexibility
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