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Study on Informed Consent Involving Osteopathic Physicians
- Second report on the relationship between informed consent provided to patients and evaluation by patients-

Shigeo KATAOKA ', Takemasa OKAMOTO?, Hiroyuki KAKEHASHI?, Harayasu ARAFUJI?, Kunihiko AIE?,
Kohji KINJOH? and Yukio KATAOKA®

"Hokkaido University of Education, Osaka-fu Judo Therapists Association, *Chiba University

Abstract
We conducted a survey of 6,780 patients living across the nation who visited osteopathic physicians or judo
therapists to examine the relationship between informed consent provided by judo therapists to patients and their
evaluation of it. 'The results are as follow;

(1) Many of the patients who marked “very good" for "kindness; politeness; reliability; manner of speaking;
easiness to consent with; introduction to hospitals; after-hours consultation; cleanliness of the consultation room;
explanation of medical instruments/facilitics, diagnoses and treatment; and local reputation” also responded that they
received satisfactory explanations concerning the following items of informed consent provided by judo therapists to
the patients; "explanation of the disease name, disease conditions, treatment details, examination purposes, treatment
outcome, risks associated with treatment, other treatment methods, results if treatment is not provided, results if
examination is not provided, treatment duration, as well as electric and massage treatment” (p<0.01).

(2) Patients who answered that the treatment time was "very long” responded with a high percentage that they had
received satisfactory explanations conceming the following items of informed consent; “"explanation of the disease
name, disease conditions, treatment details, examination purposes, treatment outcome, risks associated with treatment,
other treatment methods, results if treatment is not provided, results if examination is not provided, treatment duration,
as well as electric and massage treatment” (p<0.01).

(3) Many of the patients who marked "very good" for "kindness; politeness; reliability; manner of speaking;
easiness to consult with; introduction to hospitals; after-hours consultation; cleanliness of the consultation room;
explanation of medical instrument / facilities, diagnoses and treatment; and local reputation "also answered that their"
privacy during diagnoses and treatment”, another item of informed consent, was "sufficiently protected."(p<0.01).

(J. Sport Sci. Osteo. Thera. 3(1): 1-8, September, 2001)
Key words: Osteopathic physicians (Judo Therapists; FH¥EF) ., Patients (BEF).
Informed consent (4 ¥ 7+ —24 K24 }), Evaluation (SF{f)
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Study on Informed Consent
- On the relationship between informed consent provided by physicians/dentists to high school students -

Masako KOSHIMIZU !, Keiko SEO?, Yukio KATAOKA® and Shigeo KATAOKA *

! Aoto Orthopedic Hospital, ?Sanoh Seikotsuin Clinic, *Chiba university,
* Hokkaido Universily of Education

. Abstract

We conducted a survey of 598 high school students conceming informed consent provided to them when they
received medical services of physicians/dentists.

The results can be summarized as follows;

(1) Regarding the content of informed consent, the largest number of students stated that they received satisfactory
explanations conceming "disease conditions"(34.5%), followed by the "disease name "(28.9%), "examination purposes”
(35.9%) and "treatment details "(31.5%). As high as 62.1% of students listed "other treatment methods "as the item
for which they did not receive explanations, followed by "results if treatment is not provided "(51.0%) and "risks
associated with treatment" (47.5%).

(2) Many of the students marked "goods” for " politeness” (39.6%), "manner of speaking" (37.0%) and "easiness to
consult with” (21.8%) in their evaluation of physicians/dentists.

(3) As to the image projected by physicians/dentists, the largest number of students said "bright" (70.7%), followed
by "rich" (50.3%)," persons who give trecatment "(61.9%), “specialists of disecases and injuries"(42.8%) and

"busy"(40.6%).

(J. Sport Sci. Osteo. Thera. 3(1): 9-15, September, 2001)

Key words : Informed consent (1 > 7 # —A F2 x4 }), Patients (). Hight school students (F#),

Physicians/Dentists (BEA - 3 FEEHT)
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Effect of the different stepwise information of tenderness by the pressed pain
technique to the spinous process, m. longissimus and m. iliocostalis
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“TAKAYAMA Sekkotsu Clinic, 'Graduate School of CHIBA University

Abstract

This study was performed to clarify the effect of different stepwise information of tendemness for evaluating by
pressed pain technique to the spinous process, m. longissimus and m. iliocostalis. Fourteen Judo Therapists with an
average of about 12 years in professional practice participated in this study. Rates of agreement between an expert
specialist and the Judo Therapists were calculated by comparing the different stepwise information groups in evaluating
tenderness by the pressed pain technique.

The stepwise information provided by the expert specialist to the Judo Therapists was as follows:

First Step: (Information Only) Judo Therapists participated in a 20-minute information session about the availability
of the pressed pain technique to tendemess in evaluating the spinous process, m. longissimus and m, iliocostalis.
Second Step: (Information + Instruction) In addition to the information provided in the first step, Judo Therapists were
shown how 1o practice the pressed pain technique (for 20 minutes) for evaluating the region of tendemess in spinous
process, m. longissimus and m. iliocostalis. Third Step: (Information + Demonstration) The expert specialist showed
the Judo Therapists the regions where sedentary individuals experience pain in the pinous process, m. longissimus and
m. iliocostalis, and also demonstrated the pressed pain technique.

The rate of agreement in the third step (86.4%) was significantly higher than those of the first step (74.3%), and also
the coefficient of variation decreased from 21.3% to 6.8% in the spinous process. In the right side of m. longissimus,
the rate of agreement in the third step (57.7%) was significantly higher than those of the first step (41.5%), and also the
coefficient of variation decreased from 70.8% to 23.6%.

These results therefore indicate that three different stepwise information of tendemess by pressed pain technique to
spinous process, m. longissimus and m. iliocostalis improve the rate of accuracy in evaluating tenderness.

(J. Sport Sci. Osteo. Thera. 3(1): 17-23, September, 2001)
key words: Tenderness (%) . Rating of Pressed Pain : RPP (JEfiff A o~ — V), Spinous process (FHEBEZEARS) .
m. Longissimus (§&f5). m. Hiocostalis (B&Ah#55)
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Effect of a water exercise program on body composition, blood pressure and
peripheral circulation using Accelerated Plethysmography

Hideki HORIMATSU, Yuji SANO?, Tsuyoshi WATANABE? and Yukio KATAOKA *

! Hamura Education Board, *Tokyo University of Mercantile Marine,
*Kokushikan University, *Chiba University

Abstract

Purpose: The effect of a 5-6 week program of water exercise on body composition, blood pressure and Accelerated
Plethysmography (APG) was studied.

Methods: 84 healthy adult females (44.7 + 12.5 yrs; range: 21-76 yrs) participated in a water exercise program twice
each week for 5 to 6 weeks. Body composition, blood pressure and Accelerated Plethysmograpghy (APG) were
evaluated before and after the water exercise program.

Results: 1) No changes in body composition (%Fat). 2) Significant decrease in body weight, systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were revealed.  3) Changes in blood pressure were also evaluated based on
the classification of initial values, Those with initial >120 mmHg or >70 mmHg had a tendency for a decrease, and
those with lower values (lower than 120 and 70) had a tendency for a increase. APG Index improved significantly
from -19.1 £ 4.3 to -12.1 + 4.0 after the water exercise program.

Conclusion: These results therefore indicate that blood pressure can be favorably reduced in adult females who

participated in a 5-6 week water exercise program.

(J. Sport Sci. Osteo. Thera. 3(1): 25-32, September, 2001)

key words: Water exercise (7K H3E®})). Body composition (fA#15%). Blood pressure (ILFE).
Peripheral circulation (EASFEHR). Accelerated plethysmography (NI EEAR %)
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80~89 14 559 93 849 07 752 22 -9.7 26
70~79 25 463 12 749 04 695 17 -54 18**
60~69 23 391 11 649 06 643 08 -06 09ns
[ES 13 358 11 558 09 584 13 26 13ns
ns A EER L wp0.01 (BEW & BER L OFBAH)

&5 HNEHOAPG IndexX 2R H 7= 7 DFAL

APG IndexZ 5 i () ST B2 MR
n Mean SD Mean SE Mean SE Mean SE
oLl E 27 359 98 206 40 186 45 -53 47ns
-S0LLE~0k& 42 471122 258 2.1 -160 44 98 39+
-S04 15 537 72 -776 47 -56.5 53 21.1 6.6**
ns:HEE L L, %p<0.05, **:p<0.01 (T & ik b DFHEAKHE)

(p<0.05) 2BOH, THRBOFTRAELE
IkxBdhiol

b) M (F4-1, F4-2, M3, F4)

BREMONMPOERFIICAS L, 8EMIC
120mmHg ALl L OB TR EER ICE T @[T,
100mmHg X 35 X TF 100mmHg KRB TIIHER
I ERAEMmA A S, 130mmHg LB, 140 mmHg
8B XL F 150 mmHg A ICRERET (p<0.01)
VRO LN,

HEMOLREOER AR TAS L. HERIC
70mmHg 1% LA b o B G $E 12 K T M AT,
60mmHg fUFF TIIHE AR TEILZ L. 60mmHg
il dF TIHBER I LAERFA L5, 80mmHg 1
BB X 7ommHg BICAELZET (pc0.01) ¢
BOLNI, TROLIENILESB X TR M E
LS, BEWNCEP o -BHRERERIETL. &
WEIZER L T, [LEM B X UHGRE o @ E 554
110/70mmHg (T S MDA b iz,
¢) APGIndex (¥5. E5)

¥ ER D APG Index HOXFHTHAL &, APG
Index #%-50 KRB L F-50~0 R@IEETIIAEIC
ERAL (p<0.05, p<0.01), WEZBDHLAH, 0 LLE
HCTREERZEILERD L o7,

RERX

=10

[

-20

=30

Fiy+ERRE
**p<0.01

-40

. (P P P
\QQ* & -\"‘Q.J R \ro@)}
AR #8908 1 EE (mmHg)

E3 #HEMORBUNERSHICH HRHOMRR

-5

=10

Eig L amE
**:p<0.01

ek

-15

o f T

T T T
60%k# 60~ 70~ 80~ O90LLE

$E3R I if FF (mmig)

4 FEAOERMMEXAHICA LHEROHEESR

40

3Dj

BEZCES 2 it

*:p<0.05, **:p<0.01

I 1
-50%&R® -50~
APG Index

T

OLLE

5 HEFID APG Index EHRIIC & EHEROMRE
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4. BERME L HZROTLE & OHBIRE (K6)

WEMTOKE, FIENHE. mES X UEERE
DEHEH (bja H. c/a tb. dja . APG Index) ¥
HhoFhFhoL{tm oMKz, GE. KR
=,OUERMmIT, EEREMmE. MEERE D& RS
DFNFRIHFEZAOHMANRIZDO N, T
bbb, FEBLCERBEFRIESZNODPEIK
EVIEILHEZRORIBIKE . MERZDPEH
BWEIEHSEEOBTRENIKEZVWEMICH S, E 72,
IFEERKIED bla WIZWHAEIKE VI ERERED
ETEIAKE L, c/alt, datB LT APG Index i
MPEDN E VI EHBHROMMBAK & VEIIC
Hbo

5. 4AE, KEEVEOL{ERLME, APG Index @
R L DB (R7)
BENPOBROBES I UAEHEOZLRED
BAFE T2, DU ML , ESRIAMIE 3 X UF APG Index
LHICAELRMERFBED NPT,

% B
1. EEh5HEE

ILAE. fEHED < ) @By A L CRPERIE
BHOEND EIThoTES, Kb TR A
E2&EICL->T, BELLEBEENRR Y, KbH
THRRBICL 25T TR, BITEREEOKKEME
A LT, BEETRD 12 OFETIZIZREED
EGREETBRLIZCHTELLHEZRTWD Y,
Tz, KFTIREELERIEYKERRZ ), BKER
BT e b o B T H T G S AT 700mi',
IR R 2540 S A5 0, AR 15 fER L 2,
AhicB2EEEERHTIRELL Y —BRME,
HEE B L LERIARE L, ThiBKEAR
CHES FEERA~O MO 7 b B & UK R E
oMzt sbnEshTwad W, LIdoT,
ARFEAKIC L DR ZREOEMICES  —EHAY
BEOYWNPL BB EBHOMFHRMKL T, KPR
BT TIIRBES L UEE OB L L
LT & h OB B FEHER—HL T8
Bh ok EBOERMELHET I EITEL
Vi,

Bl TILERAE O & L TERES)HRE
(RPE) HVLNAE X IR 2, KhEHIZE
't % RPE idBE FE#E) & AHICEHT. EhKkED
EVE L EEREZICH LTk, RPEI3 LT ToOMEE

REARX

%6 PEAEIHEROELCRLE DOBR

DB R

AHBERE
# & -0.404 *¥*
1kl -0.389 *#*
WY EEHAMLE 0,503 *k*
HEERER M FF -0.439 ***
b/att -0.558 *%*
c/alt -0.282 **
dfalt. 0.443 ***
APG Index -0.430 ***

**:p<0.01, ***:p<0.001
#&7 E. $EHEOZT(LR & ME H & U R

NDEIFHOT{LER & DOBIFROEBER
AR AEFRRGEE
PN N 0.192 ns 0.209 ns
AEEEMAIE 0.168 ns 0.196 ns
Abjalt 0.227 * 0.159 ns
Acfalt 0.131 ns 0.286 **
Adfalt 0.065 ns 0.061 ns
AAPG Index 0.030 ns 0.079 ns

ns R ML TR L *:p<0.05 **:p<0.01

FOT 5 ADEBRYRYUTHLLHEERTD P,
7. RPE LS &HE LoKPEBORE b 2
ENTWna 5620, KB CEEHDN— A ThPE
Eh*EMmESE, RPE * TOMBEREN L TR LA
LZAH, RPE 1L ALEN 11~13 ofETH b,
ZhETIERIRY D EFRBRINTVEHHEET
jﬂoto

2. #ERiEOEL

T, B ISR ATHN AR 3 O IC R
EITHEAEN T A ELEFBMNE LA, ChETIC
e ERLE LzBe EEE T, IEERED S &
EMBEROUABEDD TV EREFES(HB *
S HT. K PR T IX AR AR O PR ORET TS
DAT D, KBOLIRTITEZ A%piLEL
FokER OBMEIT LV,
EWOAPEBHORFEIC L ) LEFHTREEL
MEDET L., MEEIREOESHIEERTH 5 APG
Index DEhFE % BO-HS, HBIEHEOETERD%
ol BEHRIETZ=ZO6 Lo 7-BHAL L
Tid, BEHEROKSERHOKED 286%L KL L
TWREEHBBAICHEZZ LS, Kb EBOFL—=
FEED 15 rBEEAWI R ERELLNE, BRE
FREL 2 WEROATEIROED ZBFT 51
., SHICEVWEBENILETHLLEDNDL T,
7, KEHEOEKTHFEDoNEVW—FTHEE
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PETL, mEB X TNEEREOSXELBD b
-HEE LTk, RikEBORS, FIC ETHEOR
5ty - HEOHER) P KIEO B L > THIREN
PREENT, o770 (LA AHEh, F0O/K
RLLTEEMNETL. MES L USROS
B oo oML EZ OIS,

3. FME AR HIE(L

ERES T 40 A, 40 BB LV 50 ®UE
OIFICTEL TR ZRAEREAL L, E
BIUKIEIFRIX, BEMICRELKE2EZRLL
40 ERFICKELZETERDoNA, /2. I
HMimAES X FHREME S HZMCR D BNHEER
L7-SO@LLERICKERBT2ZD NI —H4,
0 BERR T 1 BCE AT IS B O INSREE AR i AT R 72 R 8
D 40 mAWEES L TR LEVIRED 50 bl L2
Zl 2O eh o720, TOFEOREICH 7240
RAREE ISR O b/a B X UF APG Index |Z8L
EEXZDI, TnboZ ki, BE, BEHEB X
UMEOHHF ICEAMEEO LA EEEL,. £4hb
PEVEERELLT WIS L Z LR RBL
TWwa, —7. NEEREDOSE ICIEOHED X
VR THL00, FiRLBEEL, FHIARVE
HELICLRBILEFRRLTWEEEDNRS,

4. BEN (M) #HEEEHROE{LE L ORF
BERAEHCEVFBZEFORLENFIFAKEN
YR bhlz, FAEEHREIHERI2ED
FHTRAELEFZD O NL o 05, HEN
R O®VEIT ¥ Z20RDBAK S V@D
BOoN7, WbWwd, EEB L UEKIREEIX, #
ZRERTHIOMMED L ANVIZE 2T L—2 ¥
FRRIZEFH D, OBEFKESVIEIERPENTK
EWEMIZHE L2 50,
MEKELTPHMEFrSVWELHREROET
BEAREVEMIBO bR, F-HSFomED
TRHER I A 7= 2L TR PR AL E B & UM HeRA e
EHIC, BEUMCHDP o -BHTRBESHITET L.
BEWHETIHERICER LT, UEHLES X FIL
R EA B BT 11070mmHg (2 INET 5 HE
BHhbtz, COHEIZOVTIX, TTIEES Y,
BEAL oht, B LERC BT AEEEDLELED
L=z 7o TRELZBEET LTS, 2O
LIEMEFRTEE2ILABETELILLDHAHED
BRASKRETH ), FrdBEEMOLEBOERIC

FERX

FoT—EDKEIZEELTLAbDLELZILNS,
FEES "ENMEENI»rBOTV sy FrFT
BB ETIIMEDNKE I o THREDRI A LN
obf, FEMETRO LAKEIMML 2576 ME
PETFTERLE WThoBSbhFEOF{LEIF 1
WM oA & B HEBRERLAZ L
PHELTVWS, AHTIR, FEMEELIZ (&S
NTWLHOT, MALAFMALO®RED &S LR
BTELaholdt, SHLKEKPERDT— ¥ LA
EREZZLICEDVZFOBRAVTRICRZ2bDEER
bbb,

R L Tix, ba RO KE
BEHEHDBTERIKEL, o2 K, da LBLT
APG Index Z#HEI/NEVIEIEYHEROEFRLLD
HMMEFAESVWVEMICHEZ EFBOHLRT, Zh
S I1ThEEERR Y (b/a Ho. o/a . d/a l. APG Indx)
ONEF BB EZOHEEVAEVEBICD
HZEZTRBLTWA, EZAT, IEERED bja
RiCBREEAS KBS P, F 7R R ik A
HMBFFEEOFMIITHLITWD 230, S Lbn
HERE CBIRBEIL: COBRBEOELBRBENRT
WHIE, TRIEMBICELLLBRZ2VWbDTHELE
ABRETHE. LAL, FROAL L THEER
ZEOMBEREVEEF L —= v Vil EoTHET
L EDREFEEH L 00 R, EAROK
2o, MBEEREZERSEVIELRELECE
LbEZALNAOT, FEAWELOEEIREETLTW
L EHLHIH, BEIL - FiCE o Tk
EREACE T D oL 689222052 2 L IBENE
OBHEOENKEVEEL S, LIzdS>T, h#E
FEMRIED bja W icEBIREM{LAARBMEATWSE LT
52Tk P, MEEERE A O L E #0247
T E B RMENEHLEEZ LS,

5. REHROFE, FEHEOZR{LEEME, APG
Index NZALEE L D BIfR

FEHTIE, KPEBOMEICE D MEIFETL,

IEFERE I EFBOONI, T, E, &g

 BROBERHEOTALE L ME. APG Index DR

HEOEE L OBEFRICIE, TRFREELHEN
BOLWghol, COZ X, AESEREHED
Tl Tsz e iz, BiokbEHoMFEE
BICXoTMERCMEEREIHLEL A LERL
Twh,

PEoZEL, BEWOMPREIC LI W HEORE

— 30—
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FEIZIEEND B, AfE#h & il LoEEED
A, &E, EEHE, WE. T -inEERE>
L ATAHBERBBEOWLEFE AT, PRERETD
REISL NI ELEELZ LGNS,

: ol )

fEMF 21~76 B (Mean+SD : 4474125 &) O
# 84 BEXMRIC, KPEG) (T7TEZR) &
Lbk LAEBZE0SMAEE.,. KEHE, LEB IV
IO PERR I TR RIS DOV THRE L, T 0
R, kOXHcFEovehs,

1) 2%60FH T, FES L UFIERHEEd L
¥ LU THERICERICET L2, SEHELE
BLRETIEOORL oz T/, IEERIED
APG Index #"H T80 L7zhs. Ed B kb L
HFELICSCC A2 EL LN/,

2) WETWOM (Pl tH8EROFOEE
ORRTI, BERICEEFEVITIE, FIEHFEN
BWEEHEREOBRLEVEAREVEBNR SN,
MEEEVWENMET L, EWEFFRE LT, IlEH
MmME 120mmHg., {ERMME 70mmHg (CIX&T 28
mhtAh odz, /-, IEERE (b/a K. c/a tt.
dfa . APG Indx) iZEVWE I A EREITAEIWE
mATRE N,

3) EoERDP6, KpEE) (T7T7EZ X)
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Effect of golf play on blood pressure and peripheral circulation using Accelerated
Plethysmography in middle-aged individuals

Kazuo SAKAMOTO!, Yuji SANO? and Yukio KATAOKA®

! Hachinohe Chuo Sekkotsu Clinic, ?Tokyo University of Mercantile Marine, *Chiba University,

Abstract

The effect of golf play on blood pressure and peripheral circulation using Accelerated Plethysmography (APG) was
studied in 17 middle-aged individuals. Blood pressure and peripheral circulation were evaluated under two
experimental conditions: Experiment 1 (Expl) — playing 9 holes, resting for 50-minute, and then playing another 9
holes. Experiment 2 (Exp2) — playing 18 continuous holes. The results are as follows:

1) Average playing time and walking step counts during 18 holes of play were 271 £ 11 minutes and 17992 + 2655

steps in E1 and 237 + 31minutes and 14770 + 1973 steps in E2.
2) Heart rate was elevated significantly at the 5th minute of recovery in Expl and at the 10th minute of recovery in

Exp2.

3) Changes in systolic and diastolic blood pressure were not significant in either experimental condition.
4) APG index improved significantly at the Sth minute of recovery after both 9 holes round in Expl and at the 30th

minute of recovery in Exp2.

From these results, it could be concluded that both 9 holes and 18 holes of golf play are effective for improving
peripheral circulation; however blood pressure is not affected in normotensive middle-aged individuals.

(3. Sport Sci. Osteo. Thera. 3(1): 33-39, September, 2001)

key words: Golf (V7). Walking (#47). Blood pressure (ifif). Peripheral circulation (GRA§FEER).

Accelerated plethysmography (I8 IR %)

BE 8

BEOHE®D 1 FMICEES - E#R A K-
MEHOBT, V7 (2—2R) BREMICMHUEL, £
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FIT, EEORPRETIF2aTINTI7—%
HRPIZTAVTI—ADT Y > FAME & m# ek %
PHALEKHERICEIIIERETRHIBILICL
o

A =
1. In7a-—-A
AL TIE. IF—VETHRICH 50 7OKEEL
ANT, SHIZIF—VDEF 18 F—vDFT T+ F
(BLhfe, =B 1) BLF 18 FA— v EREE L THE
LI F (Lik, £B2) o28HlcowT
BeE L7z,

-33—



AR—VEESEEFHR B3%E-$1S 2001598

EB1TIX, 95—V 3265 Y= FDa—A% 2
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+SD) NB2EZEBLIUKL6ELDE8ET, TNV7
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B7%,. L2408t94T, V7 1~30 £ (F
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ETHo7 FEIZINEHROFHET (DIGI-WAL
KER S) *, MERF VEHMOBFMES (ES-
P101) %, T-MEERERZ 72—F¥— -7
4 7#HROMFEER KR (BC-001) AL T,
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SRMER L 2R &N, EROBRELSHE)
FRENLLHIIhoTWVE, LML, BoHhIcHE
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BMTESZRHAL T, ThThofELHE L,

b/ak: - c/att - d/akt - e/akt
APG Index = (c+d-b)/ax100

B MEEREOSARE AHAE
4. HEHnE
FerANE LSRR TYE L EERETEL
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1. 99 FREABIUVEHK

ER1 (k#bY) oKBEBENEBRVWAEEHD T
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Influence of Exercise for Bone Mass in Postmenopausal Women

Yoshihiro NAKASE!, Kazuo TAKAORI', Sadafumi TAKISE?,
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'Graduate School of Education, Depertment of Health Sciences, Osaka Kyoiku University
*Laboratory of Sports Medicine, Osaka University of Health and Sports Sciences
3Department of Orthopedic Surgery, Osaka municipal Kosaiin hospital

Abstract

This longitudinal study examined the effect of a 3-year exercise program on the physical fitness and bone mineral
density in postmenopausal women. Thirteen healthy women (age 62.8+3.0 yrs) were followed for 3 years. BMD
was measured in weight-bearing and non-weight-bearing bone using dual energy X-ray absorptiometry (DXA). Effect
of acute exercise was assessed by biochemical and urine analysis. Bone turnover was assessed by serum oseocalcin,
serum bone alkaline phosphatase indicative of bone formation, and urinary deoxypyridinoline indicative of bone
resorption. The results are as follows:

1) Physical fitness showed that flexibility (p<0.01) and muscle endurance (p<0.01) were significant increases after 3
years. However, balance and muscle strength were no-significant differences after 3 years.

2) BMD in Lumbar spine (1.2-4) and femoral neck of weight-bearing bone ware no significant differences after 3
years. BMD in ultradistal radius (p<0.05) and 1/3 middle (p<0.01) of non-weight-bearing bone were significant
decrease after 3 years.

3) Effect of bone turnover by exercise showed serum oseocalcin, serum bone alkaline phosphatase indicative of bone
formation ware no significant differences. However urinary deoxypyridinoline indicative of bone resorption was
significant decrease (p<0.01).

4) Accordingly, it was showed that regular exercise program could be an effective intervention to reduce the local
reaction of BMD.

(J. Sport Sci. Osteo. Thera. 3(1): 41-48, September, 2001)
key words: Exercise (8)). Bone Mass (i), Postmenopausal Women (P& %)
Physical Fitness (f£/7). Bone Tumover markers (U@~ —7—)
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Differences in the oxygenation of quadriceps femoris during dynamic knee

extensions as determined by near-infrared spectroscopy

Takanobu OKAMOTO! and Mitsuhiko MASUHARA?

'Faculty of Social Welfare, Kinki Welfare University
*Laboratory of Exercise Physiology and Biochemistry Osaka University of Health and Sport Sciences

Abstract

To investigate the differences in oxygenation of the quadriceps femoris during dynamic knee extensions, six healthy
male subjects (age 24.6£ 1.2 years) performed knee extensions to exhaustion at 3 different intensities: 30%, 20% and
10% of maximum voluntary contraction (MVC). Near-infrared spectroscopy (NIRS) probe and bipolar surface
electrode electromyography were used on the m.rectus femoris. The muscle oxygenaticn and integral electromyogram
(iEMG) were recorded both during and after dynamic knee extensions. Continuous time of knee extension decreased
with increasing intensity of muscle contraction. There were significant differences between 10% MVC and 20% MVC,
and between 10% MVC and 30% MVC (p<0.001). The muscle- O, level during knee extension decreased with
increasing intensity of muscle contraction. There were significant differences between 10% MVC and 30% MVC
(p<0.001), 20% MVC and 30% MVC (p<0.001), and 10% MVC and 20% MVC (p<0.05). Recovery time after knee
exltension increased with increasing intensity of muscle contraction. There were significant differences between 10%
MVC and 30% MVC, and 20% MVC and 30% MVC (p<0.001). The iEMG increased during each bout of knee
extensions, with the maximum value observed at the end of the bout. The rate of increase in the iEMG increased with
decreasing intensity of muscle contraction. These results suggest that muscle oxygenation during dynamic knee

extension of 10% to 30% MVC differs with increasing intensity of muscle contraction, affecting continuous time of

muscle contraction.

(1. Sport Sci. Osteo. Thera. 3(1): 49-54, September, 2001)

Key words: muscle oxygenation, dynamic knee extension, near-infrared spectroscopy (NIRS), electromyogram (EMG)

Introduction

The ability of the active muscle to produce energy during
exercise is important for both aerobic exercise and anaerobic
exercise. In particular, O,supply and O, consumption ability of
the muscle during aerobic exercise is very important for energy
production'”. The O, supply and O, consumption ability of
active muscle has been measured by various invasive methods >,
In addition, O, supply and O, consumption ability in the active
limbs during exercise was investigated by examining the blood
flow and arterio-venous O, content®®.  However, these methods
were invasive, and continuous measurement of the O, content of
the active muscle was difficult. Moreover, the O, content in the
active muscle was unclear.

Non-invasive measurement of muscle oxygenation in vivo by
near-infrared spectroscopy (NIRS) has been developed with

advances in optical technology. NIRS can measure muscle and
brain oxygenation™. This method monitors changes in the
oxygenated and deoxygenated hemoglobin and myoglobin by
exposing different wavelengths of near-infrared light
Belardinelli, et ai'® and R. Honma, S et al® showed decreased
oxy-hemoglobin and increased deoxy-hemoglobin levels at the
start of exercise. Moreover, these levels were reported fo
change at different intensities®®. The previous studies
employed many types of isometric exercise with the upper limbs,
but no data are available for the lower limbs during dynamic
exercise at varying intensities.

This siudy was performed to investigate the differences in the
muscle oxygenation of the m. quadriceps femoris during dynamic
knee extension at varying intensities.
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Materials and Methods
Subjects
The subjects in this study were 6 healthy men (age: 24612
yrs; height: 172.3£22 cm; weight 65.61+5.8 kg means£SD).
All subjects gave their informed consent before participating in
this study.

Dynamic knee extension

The subjects were seated on the muscle dynamometer (Takei
Tokyo, Japan). The range of knee extension was set at 0 degrees
anatomical extension; each repetition was performed from 90
degrees of flexion to 0 degrees of extension. The maximal
voluntary contraction (MVC) of the right leg was measured using
a knee extension strength dynamometer (Takei Tokyo, Japan).
Knee extensions were performed at 3 different intensities: 30%,
20% and 10% MVC. A metronome was used to assist subjects,
who performed knee extensions at a rate of one repetition every
2 s until exhaustion. Exhaustion was defined as the pont at
which the subject could no longer maintain the prescribed rate.

Measuremnents of muscle oxygenation

A near-infrared  spectroscopy  probe  (NIRcws, OM-100,
shimazu Kyoto, Japan) was fixed on the m. rectus femoris.
Changes in NIRS were measured during exercise as total-
hemoglobin (total-Hb), oxy-hemoglobin (oxy-Hb) and deoxy-
hemoglobin (deoxy-Hb). Changes in NIRS (total-Hb, oxy-Hb
and deoxy-Hb) were also measured for 5 min after the cessation
of exercise.

We compared individual oxy-Hb by NIRS. Calibration was
performed by the methods of Chance et a” and Hamaoka et al'®,
In all subjects the thigh artery blood flow was occluded with a
thigh cuff, using a pressure of 250 mmHg.

Electromyographic analysis

Bipolar surface electrodes (NEC medical systems Tokyo,
Japan) were fixed on the m. rectus femoris with an inter-electrode
distance of 2 cm. The electromyographic signals were stored
using a data recorder, and transport personal computer after
analog to digital conversion. Moreover, the electromyographic
data were integrated (IEMG) using hyper analyzer (Kissei comtec
Tokyo, Japan).

FEmX

Statistics

The results are presented as means and standard deviations.
Significant differences among individuals were evaluated by one-
way analysis of variance (ANOVA) with post hoc tesis
(Bonferroni/Dunn) used to identify significantly different means.
A probability value of p<0.05 was considered statistically
—

Results

Comparison of continuous time at varying intensities

Figure 1 shows the continuous time of muscle contraction at
each intensity, The duration to fatigue decreased with
increasing intensity of muscle contraction. Continuous times at
each intensity of muscle contraction were 464113 5, 98=+11s
and 58£17 s, for 10% MVC, 20% MVC and 30% MVC,
respectively, There were significant differences between 10%
MVC and 20% MVC, and 10% MVC and 30% MVC
(p<0.001).

Comparison of muscle-O, (M-0,) level at varying intensitics
Figure 2 shows changes in the M-O, level at each intensity.
The M-(, level during knee extension decreased with increasing
intensity of muscle contraction.  Also, the M-Q, level during
knee extension initially decreased with the onset of exercise, and
then increased with continued knee extensions until exhaustion.
The minimal values of M-O, levels at each intensity of muscle

10 — }—‘
20 :
30 4 i

1 1 1 ¥ I | L}

L]
0 100 200 300 400 500 €00 700
continuous time(sec)

intensity of muscle contraction(%)

Figure 1. Knee extension times during contimuous repetitions at 10%
MVC, 20% MVC and 30% MVC (mean=SD).
*=++significantly different from 20% MVC and 309% MVC; p<0.001
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Figure 2. M-O,during knee extensions at 10% MVC (open square symbal), 20% MVC (open tiangle symbol) and 30% MVC (open circle symbol).
0-100 s data points represent 5-5 averages; 100-500 s data points represent 30-5 averages. dendsyntoknﬂmm:ﬂvm 0-100s data poinis represent 5-5

average:  100-500 s data paints represent 30-s average  Darkened symboks indicate minimal values.
* 10% MVC vs. 20% MVC (p<0.05), **20% MVCys. 30% MVC (p<001), *** 10%MVC vs. 30% MVC (p<0.001)
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Fignre 3. Recovery times after continuous, repeated knee extensions at
10% MVC, 20% MVC and 309% MVC (mean—SD).
*++significantly different from 10% MVC and 20% MVC; p<0.001

contraction were 54.6+56%, 37.31+49% and 11.9£03%, for
10% MVC, 20% MVC and 30% MVC, respectively. There
were significant differences between 109% MVC and 30% MVC
(p<0.001), 20% MVC and 30% MVC (p<0.001), and 10%
MVC and 20% MVC (p<0.05).

Comparison of recovery time after knee extension

Figure 3 shows the recovery times after knee extensions at
each intensity. Recovery time after knee extension was defined
as the point at which the oxy-Hb and deoxy-Hb values “crossed

over” ™. The typical kinetics of recovery are shown in Figure 4.
intensity of the muscle contraction. Recovery times after knee
extension at each intensity of muscle contraction were 6.67+2.73
s, 11002503 s and 33.67+130 s, for 10% MVC, 20% MVC
and 30% MVC, respectively. There were significant
differences between 109% MVC and 30% MVC, and 20% MVC
and 30% MVC (p<0.001).

Chianges in the integral electromyography

Figure 5(a) shows changes in the integral electromyographic
(iEMG) with knee extension. The iEMG increased with the
duration of knee extensions for each intensity, maximal values of
iEMG for each intensity were observed just before fatigue.
Figure 5(b) shows that the rate of increase of the IEMG increased
with decreasing intensity of muscle contraction.

Discussion and conclusions
In general, the continuous time of exercise shortened with
increasing exercise intensity”, O, supply is considered an
important factor that influences the active muscle’”. Therefore,
continuation of exercise demands blood flow to the active muscle.
Petersen et al.'® examined muscle blood flow and continuous
time during isometric exercise at varying intensities. An

exercise intensity of "15-20% MVC resulied in sufficient blood
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Figure4. Typical oxy-Hb and deoxy -Hb kinetics during recovery after repeated knee extension

flow in the muscle. This allowed the continuation of exercise
for a long period. However, the continuous time of exercise
decrease in blood flow to the muscle at an intensity of 60% MVC
or greater was observed. Moreover, the muscle condition was
similar to that of ischemia and the continuous time of exercise
shortened. The continuous time of exercise in this sdy was
longest at 10% MVC, followed by 20% MVC and 30% MVC.
The M-O, level in this study showed low values with increasing
exercise intensity. The muscle O, supply and O, consumption
of the active muscle have been shown to be different at varying
exercise intensities™™, The M-, level of 30% MVC in this
study was 11.9+03%, which is similar to minimal values during
ischemia. However, at 109% MVC and 20% MVC, blood flow
to active muscle was considered to continue. Therefore, at 30%
MVC, marked stress o a vessel due to muscle contraction
occurred.  However, at 10% MVC and 20% MVC, there was
less stress to a vessel due to muscle confraction, which is
considered to have a reduced effect on arterial blood to the muscle
and venous retumn.

In this investigation we examined the postexercise recovery
kinetics of oxy-Hb and deoxy-Hb, Recovery fimes after knee
extensions significantly increased with increasing intensity of
muscle contraction. The result at 30% MVC is considered fo
delay the recovery time to the resting level of oxy-Hb after
exercise, presumably because O, was not obtained due to marked
siress caused by muscle contraction to blood vessels during
exercse. However, at 10% MVC and 20% MVC, the recovery
time o resting levels of oxy-Hb was immediate because O, was
obtained during exercise. At 30% MVC, anaerobic metabolism

—52—
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may occur to a greater extent during exercise based on the M-O,
level, suggesting that the difference may be due to differences in
muscle fiber recruitment™"®,

Therefore, we used iEMG to examine the recruitment
condition of muscle fibers during exercise at different exercise
exercise intensity. Moreover, the IEMG of all exercise
were the highest at 10% MVC followed by 209% MVC and 30%
MVC. Gollnick et al’ reported preferential recruitment of slow
twitch fibers during exercise of low intensity and preferential
recruitment of fast twitch fibers during exercise of high intensity®,
They akso indicated preferential recruitment of slow twitch fibers
during exercise of low intensity, which changed to fast twitch

Our results showed that at 30% MVC and 20% MVC, the
muscles require marked tension from the start of exercise, which
preferentially recruits fasttwitch (FT) fibers. However, at 10%
MVC, slow twitch (ST) fibers are preferentially recruited because
marked tension is not needed from the start of exercise.
However, at 10% MVC, recruitment of FT fibers with increased
tension and continuous exercise is promoted. ST muscle fibers
show higher capillary density than FT muscle fibers™, and
muscles with a predominance of ST fibers have high level of
acrobic cnzymc activity™. It was suggested that at low intensity
exercise, sufficient O, is obtained, but high intensity exercise
results in prolonged capillary transit time of red blood cells and
leads to greater O, extraction in the muscles™.

These results suggest that muscle oxygenation during dynamic
knee extension extensions at 10% MVC to 30% MVC differs
with Increasing intensity of muscle contraction, thereby affecting
the continuous time of muscle contraction.
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