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Respiratory Function, Physical Fitness, and Step Count in Participants of the "Tokai
University Health Club”
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Table 1 Program of the Tokai University Health Club in 2012

124 a2 2] A
1 6898 %1ﬁ5 F’aﬂ;%it
B2 |AIAE
) 65308 %%B 12;73?,@\%
E2E8 |RHAIE
5 7R148 FLES | FRMEAE & R
B2EL AN OKY bL—=vy (BEEELEE®REHNT FL—=2 )
P A2 28Rk ) - L — ) —
4 75288 fliﬁ Kaﬁﬂia)tb@mv \77 7 )
F2E |EHOLKY bL—=v S (BEHEREZS)
5 8H11H %1%5 73%@11%1%; \ ‘
E2E IO b= (Vr—FvrnaFzvy)
6 88256 %1%5 RIVT 4 TEE \ \
B2 |EADICY b= (BHEIECLETF—F VD)
; 988H B |fER&EET
B2 (AN DY bL—=v s (BBEFETIY AN WEER)
s 9R 228 B [FRAVE T ISR DEE DRE
B A DY) PL—==2 T (R=LERICLBENDIL YD)
9 108138 %1‘§B E;%%’\Eﬁ ) o .
FE2E |EHOKY FL—=v 7 (B Y X LFE)
=51 N b7 S
10 108278 %1EE BEBOEEER ‘ ‘ ‘
B2E AN DY bL—=2vF (WO THTEBMEI MLy FUIEBH LARKR—Y)
1 118108 %1%5 ﬁi;ﬁt{%@ \ \
B2E |EA D) b= F (R=EfEofcv+—F> )
1 118245 BLE |RRAVE T & OB R L NESE
FE |AADOCKY b= (NEFHOLOODEETH TEAHEHFH L —2>7)
13 12688 B [RAENR
BE AP DOCKY b= ([FE-T, EXAT, FLEEDIIMEBRETRICT STV T oY A X)
1 12A228 %1ﬁ5 RERRAREOER ‘ ‘
B2E AP DY b= T (BRABRTELD I Z2—ZK—=")
15 1A128 %Pf& ijﬁum
FE2E (hAE
16 1A268 %IE‘B 1&7}{&“&
B8 |RAIE
17 2H9B %1%% %DO?B??:L\E%%IJ@?
B8 |AH DY bL—=vd (FIECLEZ2—RF=Y)
18 28230 FIR [BCHROBREAABTTSD
F2E (AN DY bL—=v 7 (%M L OE—NE - Bz &Y FRHOEH & RHE)
1o 3898 B |BVWTHEETEETLBLT DI
H2E (AN DY bL—=2 2 (R=L#ERICL2EHDC Q)
20 35230 %%B %*ﬁ%ﬁ@%ﬁ)ﬁ e \
EoE (A DO bL—=v s (BEERT RV R)
” 45138 %1% nit;ﬁt% éi;ﬁ@:\y\ D B ‘
B ALY bL—=v 7 (EH) - RR—=VEBLEZRT I PH A X)
P NV Er—
2 4E278 %1TB ZWEIBRES ‘ ‘
B2 ALY bL—=vF (BH - RR—YEBLEZRT I Y4 X)
3 55110 B (DT & FEHRERAICED 2 ST 2 0RE
B2E |AHDOLKY bL—=v 7 GEH - AR—VEBLEKHRT VYA X)
oa 5H25E %lﬁﬁ 11<?J’j<‘) == (B AR=VEBLERFT /Y4 X)
Evi i

WCHRBEHREEAR—Y FROBH EFREERO BBTREAR E) 2Tl Cwb, TREHIE.
FERIZEDEITESN TS, Y 7 7ORR FUABERAR—VHEORY T T A (fF
(6 H) &#THR (3H) o4F2n, MEENE  HET2HE) 2H2MLTwb,

(B RIS, MOHL, BB, IPIBERENE) &

e (Bl R L. BEERE. 345

58



[ RS TT RAERE R AR — 7 Kz | S o WWbae & e - 28

1%£H 2% H 3%¢H
IERIEEEIRE O © ®
#h e O °
3AMSHITHER o o )
5 < >

1 RAERTIa—)b. HIREEERE - BHAE - 3 DBSTHRE. BFEERY S THIBICHETLCVS. SHITFE-ZREU
TEHRULTWD, BITICE 1 EBE 3IFHDAE (@) &EF5HzERL.

Fig. 1 Measurement schedule. Respiratory function tests, grip strength, and the 3-minute walk test were
performedannually at the start of each Health Club program year. Step counts were recorded through the
year, and the averagevalue was used for analysis. Measurements from the 1st and 3rd years (@), together
with the average step counts,were included in the analysis.
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Table 2 Participant Profiles and Results of Pulmonary Function Tests (n = 316)

All Men Women
n=316 n="74 n=242 D
Age years 632 £ 81 666 * 53 622 * 85 <0.001
Height cm 1575 £ 7.9 1670 *+ 6.0 1546 =+ 59 <0.001
Weight Kg 56.3 £ 93 646 * 6.7 538 + 84 <0.001
BMI Kg/m? 226 = 29 232 £ 23 225 + 31 0.064
VC L 295 £ 0.69 381 * 0.66 269 + 044 <0.001
%VC % 101.8 + 1338 1021+ 159 101.8 = 132 0.837
FEV, L 221 £ 0.50 266 = 055 207 = 0.39 <0.001
FEV,/FVC % 80.7 £ 73 773 £ 9.0 818 * 64 <0.001
%FEV pred. % 99.1 £ 156 89.2 + 162 102.1 = 140 <0.001
Lung age years 633 + 16.7 756 + 157 595 *+ 152 <0.001
Aage years 0.0 £ 142 9.0 £ 149 -27 £ 1238 <0.001
SpO, % 97.1 £ 1.1 96.9 + 1.1 97.1 = 1.2 0.201

BMI: body mass index; VC: vital capacity; %VC: VC as a percentage of predicted value; FEV;: forced expiratory volume in 1 second;

FVC: forced vital capacity; Aage: lung age minus chronological age; SpO,: percutaneous oxygen saturation
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Table 3 Pulmonary Function by Smoking History

Smoking history Never (N) Ex Current (C) One-way ANOVA with
(n=262, M/F=35/227) (n=47, M/F=33/14) (n=7, M/F=6/1) post-hoc Holm tests

VC L 283 = 0.61 361 £ 0.72 343 £ 056 N<Ex(p<0.01) N<C (p<0.05)

%\VC % 101.2 = 134 105.1 £ 15.0 1025 £ 209

FEV; L 216 = 0.47 247 £ 0.54 251 £ 048 N<Ex (p<0.01)

FEV,/FVC % 814 * 6.7 773 £ 9.6 804 £ 45 N>Ex(p<0.01)

%FEV, % 1005 = 144 920 £ 188 955 £ 225 N<Ex (p<0.01)

Nage years -1.2 £ 132 6.4 =+ 17.0 46 + 214 N<Ex (p<0.01)

VC: vital capacity; %VC: VC as a percentage of predicted value; FEV;: forced expiratory volume in 1 second; FVC: forced vital capacity; A\age: lung age
minus chronological age; ANOVA: Analysis of Variance
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Table 4 Frequency of Ventilatory Dysfunction
BHREBRKEE  (%VC<80%. 1#FE>70%) 10&  (3.2%)
B 64 (8.1%)
WG 12, BERE 3%, FRE 24
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IR 42
®mE 2%
FIEMRSESE  (%VC=80%. 1HE<T0%) 224 (1.0%)
B 144(18.9%)
BEBE T8, FRE T4
COPD 3%, WEl%4
LM 84 (3.3%)
JERE 8%
mE 1%

%VC: vital capacity as a percentage of predicted value.
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Table 5 Changes in Respiratory Function Over Two Years

Sex n 1st After 2 years p
All 100 2.86 = 0.58 291 £ 0.57 0.062
VC L Men 26 3.47 = 0.63 3.46 £ 0.56 0.866
Women 74 2.65 = 0.38 272 £ 0.44 0.015
All 100 101.2 = 149 104.2 = 16.7 0.002
%\VC % Men 26 95.3 = 16.0 96.5 £ 14.0 0.470
Women 74 103.2 £ 14.0 106.9 £ 16.8 0.002
All 100 2.12 = 0.40 2.14 £ 041 0.454
FEV, L Men 26 242 = 0.8 240 £ 0.8 0.800
Women 74 2.02 = 0.31 205 £ 0.34 0.135
All 100 80.56 = 8.0 784 £ 8.0 0.001
FEV,/FVC % Men 26 77.8 £ 9.6 743 £ 110 0.042
Women 74 814 = 7.2 79.8 £ 6.1 0.009
All 100 98.2 =+ 17.2 101.1 = 20.2 0.003
%FEV, % Men 26 84.0 *= 16.4 83.8 £ 17.9 0.941
Women 74 103.2 £ 14.6 107.2 = 17.3 0.000
All 100 1.0 = 147 -1.2 £ 16.0 0.003
ANage years Men 26 13.2 + 13.6 125 = 132 0.650
Women T4 -3.3 = 126 -6.0 = 14.0 0.002

VC: vital capacity; %VC: VC as a percentage of predicted value; FEV;: forced expiratory volume in 1 second;

FVC: forced vital capacity; Aage: lung age minus chronological age.
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Table 6 Physical Fitness Measures and Step Counts

All Men Women
Daily steps n=267 n= 64 n=203
(day) 6417.0 + 2181.8 7046.8 + 2728.7 6218.4 £ 1944.4*
3MWD n=239 n= 49 n=190
(m) 3374 £ 452 336.7 = 46.6 3375 = 450
Grip strength n=244 n=5H3 n=191
right (kg) 288 + 7.8 401 *= 5.4 25.7 £ 5.0**

3MWD: distance in the 3-min walk test.

*: p < 0.05 between men and women. **: p < 0.01 between men and women.
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Table 7 Correlations Between Respiratory Function and Daily Step Counts or Physical Fithess

Steps/day 3MWD (m) Grip strength, right (kg)
r p r p r p
VC 0.134 0.029 0.232 <0.001 0.707 <0.001
%VC 0.028 0.647 0.163 0.011 0.077 0.232
FEV; 0.139 0.023 0.305 <0.001 0.564 <0.001
FEV,/FVC -0.005 0.930 -0.006 0.926 -0.193 0.002
%FEVpred -0.001 0.983 0.135 0.036 -0.234 <0.001
/Nage 0.006 0.920 -0.156 0.016 0.221 <0.001

VC: vital capacity; %VC: VC as a percentage of predicted value; FEV: forced expiratory volume in 1 second;

FVC: forced vital capacity; A\age: lung age minus chronological age.
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