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The effects of strength and flexibility training on muscle strength and
joint range of motion in middle-aged and older people

Takuro KATO*, Masayo HOSHIMOTO® and Sachio KAWAT*

Abstract

The purpose of this study was to determine the effects of strength and flexibility training on muscle
strength and flexibility in middle-aged and older people. Subjects were twenty-nine middle-aged and
older people (aged 68+ 6 yr) who lived independently in S—town, they were divided into three groups.
Three groups were formed: the strength training (S) group (n=9), the flexibility training (F) group
(n=11), and the strength and flexibility training (SF) group (n=9) who combined strength training
with flexibility training. Subjects performed each training program for 12 weeks; 3 days per week, for
15 minutes per day. Strength training was performed with self weight exercises and tube exercises.
These exercises were directed at large muscle groups and could be done by oneself at home. Flexibility
training was performed by stretching exercises that could improve each joint range of motion. Physical
fitness (grip strength and 10 repetitions of sit down & stand up exercises) were assessed before and af-
ter training for the three groups. The S group significantly increased leg strength from 18.4+4.3 to
15.1%4.1 sec (p<0.05) and ankle joint range of motion, from 73.8 +19.9 to 90.1 + 14.6 degrees (p <
0.05) after training. In grip strength, this group was significantly decreased. And in range of shoulder
extension , this group was significantly lower than other groups (p <0.01) and decreasing in tendency.
This group was inhibited in flexibility gains. The F group had a significant increase in range of shoul-
der extension from 56.0 £ 7.9 to 62.2£8.5 degrees (p<0.05) and increasing tendency in other range
of motion. In grip strength, this group was significantly decreased. The SF group had a significant in-
crease in range of motion of the ankle joint, from 72.0+17.9 to 79.1 + 14.2 degrees (p<0.05) and in-
creasing tendency in leg strength and range of shoulder extension. This study concluded that strength
training and flexibility training improved muscle strength and flexibility without inhibiting flexibility
gains for middle-aged and older people.
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Table 1 Physical Characteristics in each group

n Age(Yr) Height (cm) Weight (kg) Body Fat (%)
Strength Group 9 69+7 158.0+7.3 62.9+£5.2 25.2+1.4
Flexibility Group 11 67+6 159.3+7.7 62.6+10.2 24.6+2.8
Strength & Flexibility Group 9 67+6 159.7+7.2 62.0+£10.1 24.3+£3.5
Total 29 686 159.0+7.2 62.5+8.6 24.7+2.7

SLHATREINC LB & % DS 1 2 JlE L7z

BHOBEL, BIEH (T Y XIVEIGE
HED 2RV TfT- 70, #BEL, AZELIEOR
2RSS, ITIFEAICZS LD ITENEFTOE IR
EFEIL, BEIMOLBCTHE L EAICRIBREIC
BE, B EH ARSI EDIZLT
TS FWED Ld7z. D L7, MmEDZA
e ERECIORELS BEEE AN WEE R
WEDICHERE L. RO TITA, EATH
2 [EFOMEL T, £4xDRWHORLFEA LD
ZN R L CTIEIOWEM L L 7.

B OWEL, REAYPERL oLk, &
M2 B L 72l 10[0E G 1 HE D 37 5 B ERER
BB HOM E LTz, T10[8] 8 R T »
SCHLEERFE ) 1, EIMEBAOEREMSC DV
IR LB IOBFICED, b Ens En
SENER 10EER CTlT-72. D& E, FTHRT
LT EXALEWEDICERERXR L.
D—HOBYEIRFH % T I OBIEME & L 7.
@FHkE

FHERMEOBEHEA & LT3, FihIT AR TH
W HNTW AR & B HEFBIC T % 48
SR RECEE L mAE, &, RO EhK
RIEL 7.

RERRTED, REFTTERES (WLS5 : v
B ZHC T 2. JIEICEL T, W
RAEZHZ, BRIl B3 % L0, EEEE
AIZL TEDOEB I bR, MFELEFHHTTEAH
Z, RECHEDP > TEEMET. WEE 2 EfTv
RWHORS HHIEME & L.

BEAT AT EpIE, HAMAET AT, BAY
NV F— g VRS BARVRIES RS
Z L /=BT B F R 7 & IR 7 B 5

C/EBAf, MRBAFT I LU R BIANO ATEh K A I L
7=. BREHEITIE, Rl JOHEO B A HlE
L7z, BEEEEME, BEIZESBTRRmORTH~
OER), BESHRIL, BB CTRRIO%BS
~NOEB) & LTz, BIEE B A R O A FE
L, BB AR S L CEORERABIE L
7. ZTOBR, K@AENWESICEEL, B
HEEE L2V DR L 7=, RESTIE, B
M2 BE L7e. IRBAETEaRE, WEAGL, B R
THRARTAI O KBRES & (RGBT < SHBp & L7z,
{Reg L PAT IR A JEMERR & L, KRG (Kis T &
KEREAIHEO RO TS B8 s L TxD
WERR A EIE L 7. E OB, B L EFREE T
BIETSHEOICHERELL. BESICKWT KR
LT REMETHRE L. BESEEDL, B
RAE R i TR ORI~ OEE) & L, 2RI
W, MERIETE AL TR O R~ OEE) &
L7e. SEA ARl e L, 55 e F e BEi
&L TURBALE TOREEAJIE L 72, Ak,
FHEE A PEE A O & L TURE, THEOZThT
NOFENE A RIE T 575, FREERTPBEHRIC /> T
LED EE 270D, KED» O E TOREEK
HIES ST ST L.
3. bML—z=2HH%E

PeERE L, 1 MENC 3 [ EOBEE T128 /[ 0O
FU—Z VT E T ol P U=V T H RO B
3, (BRI, BERECEEORELY, ZOHOE
FERRER & B9 #ER L 7.

F—ZvrTar s A, FiEOBERS R
FEICL TEADENCE LY 2707 S5 A ER
Liz. EEOBI V==V 73R I OFERFIO
FHII AR L Tl Uy FEUE L /2.
RIS, TREROBI L —=v 73100 EsiikE 1



WERE R AP AR — Y JERERFERTE 557 % (2003) 15
Table 2 Training program in each age
Upper limes . . Upper limes Lower limes .
Age (Yr)  Assesment training Front lunge Hip training tube training  tube training Stretching
Time Set Time Set  Time Set  Time Set  Time Set Set
1~2 10 2 15 2 5 2 10 2 20 2 2
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1~2 10 2 12 2 5 2 10 2 20 2 2
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Figure 2 Sit down & Stand up (10 rep)
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Figure 3 Trunk flexion
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Figure 4 Hip flexion
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Figure 5 Shoulder flexion
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