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Relationship between physical fitness and overwork-time
in workers in after-school institutions
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The purpose of this study was to investigate relationship between physical fitness and overwork-time in workers in after-
school institutions, where it was reported that musculoskeletal disorders were caused. One hundred and thirty-five workers
(56 males and 79 females) were examined by measuring grip strength, back strength, trunk extension, standing trunk flexion,
maxmal oxygen uptake (V()z max). Overwork-time in a month were checked by use of the questionnaire.

The results as follows ;

1) In males, longer overwork-time group (21 + hours/month ; LOG) had the significantly higher mean values of back strength
and grip strength than shorter overwork-time group (0—20 hours/month ; SOG) had.

2) In males, the percentage of LOG members in lower back strength group (143kg and less than 143kg) was 18.5% and
significantly lower than that (48.3%) in higher back strength group (more than 143kg).

3) Overwork-time of males (20.2 £ 14.4 hours/month), who had the significantly higher mean values of back strength than
females had, was significantly longer than that of females (13.8 £ 9.3 hours/month).

The results suggested that there might be relationship between overwork-time and strength in workers in after-school insti-

tutions, and overwork should be restricted regardless of fitness level to obtain more benefits from physical fitness training

for prevention of musculoskeletal disorders.
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Table 1. Mean and percentage of each item

Uk 1wtk N
il H -y (SD) ¥y (SD) - ¥y (SD)
N (N) 56 79 135
AL iy ) 28.3 ( 4.3) 28.8 ( 6.7) 28.6 ( 5.8)
HRBRAT 54 (%) 4.5 ( 3.7) 4.3 ( 3.5) 4.4 ( 3.6)
U (em) 168.0 ( 5.8) 157.1 ( 5.9) 161.6 ( 8.0)
il (kg) 63.4 ( 8.9) 53.1 ( 6.7) 57.3 ( 9.2)
1877 (kg) 46.9 ( 6.6) 30.7 ( 4.5) 37.4 (19.7)
LY (kg)  143.4 (29.2) 87.0 (20.9) 110.4 (37.1)
IFUNG/ESEY G (1/%5) 2.58 (0.61) 1.76 (0.34) 2.10 (0.62)
o ARG /A (ml /kg/ %)) 40.7 ( 8.3) 33.4 ( 6.8) 36.5 ( 8.3)
ST AARTT RS {em) 5.9 ( 8.0) 9.4 (6.3) 8.0 (7.2)
NI NN (em) 44.5 (10.6) 44.1 ( 8.8) 44.3 ( 9.6)
TS A s (g1 /) 20.2 (14.4) 13.8 (1 9.3) 16.5 (12.1)
MEfemE (A e (I 1) 6.59 (0.84) 6.83 (0.87) 6.73 (0.87)
JUE Jarass 30.4% 41.8% 37.0%
SR A F~ R 76.8% 58.2% 65.9%
T 21.4% 17.7% 19.3%
Mﬁfd;k 55.4% 46.8% 50.4%




Nagoya J. Health, Physical Fitness,Sports Vol. 13 No. 1 (March 1990

1@:*1"J t Lf:.o
FEEF ARSI LT, fabess 5 % A o3y
AT & L7z,

[ R]

&, A - WETTHIZDO VT, Yo
4@#ikikﬁﬂ$r»bt%@f%éo;h
%%%kﬂf&&#ét 44y (U328.3F, 1028.8
4 B ORSRES (Y. 54E, 4. 348) 1%, U
WEBIITHE L o720 UIE (U168, 0cm, 71571
em), K (Y163, 4kg, 753.1kg), )1 (U346.9
kg, 30.7kg), 5iHi)) (Y143.4kg, 787.0kg),
N IEF ARG (93 2.58L/min, % 1.76L/min ),
I KR TG /KT (Y3 40.7m1/kg/min, 2 33.4
ml/kg/min ) &, FNUENYPEDLA: % AT 12 1
] 5 72 AART L (9. dem) AU (5.9
em) FATEAZ LAl 5 720 fREREARZ S L (9344, 5
em, A44.1em) &, WL BT L7 H
AN IR (9320, 21RE 8/ 1, £c13. 8IE/ 1)
WD RN o 720 MEHRIEER (Y36, SO,
206, 83IREI]) 1k, DIPTSR RN d » 7oA
ARELAETIE R o720, MBS (U130.4%, 20418
%), MEBPEE (Y521.4%, 17.7%), 55
e (J355.4%, 1046.8%) (21X, YL cAy s
BAF AR BN o 7oA, BRI 2 AR — R
(Y376.8%, 1058.2% ) WG WPEAD LM AT 1
[\l 5 7-6

#2, £31&, B, FhEnBlaEs i
IRE M) % 105/ A 401X 45 L7z 4 D ORI DWW,
FIHH OV F 720G NBIER 2R L2 b D TH
Bo TOANEE, BLEAVENBIEIN A0 — 201K 4]/
HO(LUF, EhE & 0E5) & 210/ 0 Lt (B
T, ZEMEEIER) O 28 F L OHT, FUHD
VI F 7 NI R IS 5 &, YT
TEBRAESS (AUIES. 813, 64F, M5, 943, 54F),
871 (A Hhiea5. 3+6. 3kg, £ 4IES0. 044. 6kg)
W) (AUE137. 1428, 9kg, ZHhIELS5. 625, 6
kg), MEHRIEM] (A 4)HE6. 80+0. 85I, % M
6.17 0. 621 ), ujﬁﬁ'i (ATE18.9%, %4)
1652.6% ), SEWEHT A AR — v #Ehk (67, 6

, B9, 7% ) 12 BWT, FRENIMEENIC
'?“ SRO B NIz, )y, PETE, IR 2
%—vﬁh.(@ﬂ“ﬁﬁ%,ymwmﬁ%)t
HEEY I (AWIE13.8%, £ 4E35.7%) |
W, %n%mhurrr AT R ﬁ\.w&)%nto

, K1 OYF e FIH LC, Wi
‘Mk%h%ﬂq?ﬂm4kbféwﬁmu&F@A®
TE (LU, ACAHE SR80 ESPfilin 2 5 Ao
T (LUF, Wil S Ie53) ool ©, Bl v
FSIEIR AS21ER]/ A LA oo N (LUF, £4)
HENER) &S 5 &, YOI & IR
WO 2BTHT, WfEDLEH (A8, 5
% xFESATEAS. 3%, ITENRIE WAt 145, 2% xb it
1£20.0% ) (AT DR Lz (141 ),

(% %]

AWFFEO IS G4 7Cdb B 24 HATTARE L 0 Y34
JERE - )M (K1 OB~ ERZ 5 L)
E, BARNORI ALY (Y28, k29
) LT B &, Felkth (SR AL & AR L
W%%L) wa Wi &+ 0.528D PP &

TITHEAEAS & WAEECDH - 7oA, Felkhid —0.79
sD~—402$)@Twufﬂﬂ1[ih<”¢MN%mf
BHolze T2, LA OB OMEMIIER (9
6.59+0. 84IF[H], Z06.8310. 87IEM]) &, Yidgd
by EOBAN X B ) X Sl oo IR
(7. 5250, FE7.18IEI) X W RIC, oYk
W3R TR D75 258 - 72,

ARWTENZ BT B L EBEDBYEL, Ao 91
I LT, BEBRAEHYE <, 480, 150 A%
<, MM R 235 <, ISR DS <, kIt oo i
Bl « 2R =V BERG OILRDPTTV & v B E b
STV (K2), T/, LWHITBWTY, ym
TR Il LT, %003 0 sk o> i) -
K= IR DO IHATEE L, MR T, Mﬁ,&m
P EFE > T D ANDILHR L w572 (33),
NS DRI S, AT IR TS Y
wAEFER LTV ATEIC B WX, Y& b Ik
T2 B BARI G TN 2 Ak 2 R T B b
BRI T & W) & PR LT B ADY



Nagoya J. Health, Physical Fitness,Sports Vol. 13 No. 1 (March 1990)

Table 2. Comparison of the results among four subgroups on overwork-time (Male)

(") A ) % W B
BUE ARSI X 53 (IR /) o 0—10 11—20 21—30 31
i i R OSD) T s R sD) Py (spy  PEE shi
N (AN) 22 15 10 9
(“f)  28.3( 3.4) 27.6 ( 5.5) 28.3 ( 4.6) 29.7 ( 2.6)
(1) 4.0 ( 3.1) 3.5 (4.1) 5.0 (13.9) 7.0 ( 2.6) *
éfk< (em) 165.9 ( 5.5) 169.3 ( 6.8) 172.0 ( 2.0) 166.8 ( 4.6)
ZNI (kg) 59.5 ( 6.1) 65.4 ( 9.8) 67.0 ( 7.8) 65.6 (10.5)
1)) (kg) 44.7 ( 6.9) 46.3 ( 6.6) 50.1 ( 4.8) 49.9 ( 4.4) *
191 ) (kg) 137.3 (31.5) 136.9 (24.6) 153.4 (24.2) 158.1 (26.8) *
[TON e (1/45)  2.45 (0.53) 2.74 (0.76) 2.47 (0.54) 2.76 (0.44)
I KA/ ARl ( ml /kg/9) 41,4 ( 8.7) 41.5 ( 8.7) 36.6 ( 7.2) 42.4 ( 6.2)
RANAENTOPAT (em) 6.1 (7.9) 2.5 ( 8.8) 8.3 (5.9) 8.2 (6.8)
REA K25 L (em) 41.9 (10.9) 44.9 ( 9.4) 46.3 ( 7.8) 48.1 (12.4)
BRI (/) 7.2 ( 2.9) 18.9 ( 2.0) 28.4 ( 2.5) 45.3 (11.6) * % %
IR ) (L ) (D) 6.91 (0.92) 6.65 (0.69) 6.12 (0.57) 6.22 (0.67) * %
[PROES 13.6% 26.7% 40.0% 66.7% * %
BRI A AR — 7 e 63.6% 73.3% 90.0% 100.0% *
B 22.7% 13.3% 20.0% 33.3%
I ERT 45.5% 60.0% 60.0% 66.7%
* p<0.05 k*kp<0.01, *k3k*xp<00Il,
Table 3. Comparison of the results among four subgroups on overwork-time (Female)
(e ) A Wl B % W)
BLE A BN I 53 (eI /0 ) > 0 —10 11—20 21—30 31+
B i} H T SD) T (SD) Py 5D F g (spy B p
N (N) 42 23 10 4
A (4) 28.7 ( 6.8) 30.0 ( 7.2) 27.4 ( 5.3) 27. 0.1 3429
HEBRAE K (4F) 4.2 ( 3.6) 4.8 ( 3.4) 3.2 (2.3) 4.5 ( 3.8)
Lyl (em) 157.2 ( 5.9) 155.8 ( 5.9)  159.4 ( 5.3) 157.1 ( 5.6)
il (kg) 53.6 ( 7.3) 50.9 ( 5.0) 55.6 ( 6.7) 53.1 ( 5.4)
1)) (kg) 30.4 ( 4.6) 30.1 ( 4.0) 33.0 ( 5.2) 31.4 ( 0.7)
151 ) (kg) 89.6 (19.5) 82.0 (21.1) 82.6 (24.5) 100.0 (12.4)
TN E LG 1/455)  1.77 (0.32) 1.71 (0.27) 1.81 (0.52) 1.86 (0.30)
S K R AT ( ml/kg/ %) 33.4 (6.9) 33.6 ( 5.5) 32.2 ( 9.3) 34.9 ( 4.5)
N AR (em) 8.8 (5.5) 10.6 ( 6.4) 7.2 (7.9) 14.0 ( 4.7)
TREA IR Z 5 L (em) 43.6 ( 8.7) 44.6 { 8.8) 45.6 ( 9.9) 43.4 (1 7.2)
BL5E A B (/) 7.1 ( 3.2) 16.2 ( 3.1) 27.2 ( 3.2) 36.8 ( 7.1) * % %
MEEMLEIE ) (LA F) (IFIM)  6.88 (0.94) 6.87 (0.87) 6.75 (0.56) 6.25 (0.56)
10 o4 42.9% 43.5% 40.0% 25.0%
M%Mm11>‘/ﬁ’ﬁ' 50.0% 60.9% 80.0% 75.0% %
i it 24 14.3% 13.0% 30.0% 50.0% *
45.2% 5% 20.0% 75.0%

* p < 0.05,

%% p < 001,

* 3k k p < 0.01,
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Fig. 1 Comparison of overwork-time between two subgroups
on back strength (Male)
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