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Estimation of Physical Intensity in Uphill and Downhill Walking
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Abstract

There is no report that examined the validity of accelerometer based portable activity
monitor (SEI: Score of Exercise Intensity) in a voluntary speed walking in nature trail
including uphill and downhill. The purpose of the present study was, therefore, to assess
the validity of SEI in hill walking in “Satoyama’, combined with HR- VO. slope in the
laboratory exercise tests. Eleven young females walked at a voluntary speed in the
Satoyama-hill, that consisted of 1825 m distance and 69 m undulation (field test). The
subjects also had the incremental cycling tests and the treadmill walking test in order to
obtain the HR- VO, slopes (lab test). The METs was estimated by SEI, HR- VO. slopes
and measured VO,. The METs values from SEI during uphill, level and downhill parts in
Satoyama field test were 3.8 = 0.6 METs, 4.2 = 0.6 METs and 5.1 = 0.9 METs,
respectively. In contrast, the METs values from HR- VO, slopes were 6.5 = 1.4 METs,
6.5 = 1.6 METs and 4.9 = 1.3 METs, respectively. The METs from SEI was lower
values than that calculated based on HR- VO, slope at uphill part and level part in the
field test (p<<0.01 at uphill and p<<0.05 at level). The simulated level walking and uphill
walking at mean speed of the field test also showed METs in simulated uphill walking
became lower than it calculated from HR- VO, slope (p<<0.05), if METs was estimated by
SEI. These results suggested that the physical intensity in uphill walking at voluntary
speed would be underestimated, and the error tended to expand with increasing in uphill
grade, if an accelerometer based activity monitor was utilized.

Key words: accelerometer, error, field walking, heart rate, METs

* SIRRFERFEBEHE FE09EH
Graduate School of Education
% % EIRRFRFLE B IRRAhE e R
Graduate School of Natural Science and Technology
* %k ok GRS AMEEPI BB ARAY R (T920-1192 AR EIR A FE)

Faculty of Human Sciences, Kanazawa University, Kakuma-machi, Kanazawa-city, Ishikawa 920-1192, Japan

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sports Physi ol ogy

IMELHEF - IBHME - SR - BAAR - WHENE

1. 8

BRFEOMFR: - B LR, WRWE R SOEBE
Bi<7z0121%, BEAEFOPTC—EROFHGEH*
RS A 2 EAHERINTNBLSD 2Ty
BATEIVE IR HEAEFICB WO IBR - |EHRMI2T
bTwb Il ehs, BHORTH—FFELDLD
ThbeE2OLNAL 512, HFITERNILET,
BB BB B 2 BIZ T FRICIT R AN AN D
B0 U7t o T, BATEBNLEEIRL S EED
KO DDICRIESKTFERENERETHA ). F
72, BYIREE OS5 ARFETALDIIE, &
TR O EBRE L L B AEEE T EME» O
WCHIZETAZEDREETH L.

B O HFEEE L NV ORREICIE, BREENE
(Vo) »oHEH SN AHLE MET) -0
(HR) 28EL b T b, 52 METs 1, [E4518)
& (2006) DRERED Y D720 OEENE$T2006 Tl
BENTwb L9112, FEICEZEERETSH 5.
TR EEET & AL AGA A 72 EHIIRE CRRM L 7o E B e
#% (SEI; Score of Exercise Intensity) & METs M
fRlIZDWTIX, MLy FINVTOFEH (evel) 1T
FRIZBWT METs & SEI & QR EEDNGED H T
%W 75 SEI OHEE 13 HARIREIAYE AR &
B0, FHEIREIIVNE W E D EERIREIDA X
WD EFHI BT 2547 TO SELITHIERZ Y £
ZEDNRE I N TV LLED ] 2 1 DEF. 5% O b
Ly FINVERTLZEOSEERES (TR, W
®IREY, AAIRED) ONERELVO.0BIREFALL
7RG A B, FRAZL D &, INEE I B V0,
13 level BRATHREIZHANRT B Y (uphdll) HATR I EH
L, TU (downhill) HATRICERMEEZR LAz L
PLRAE, ZOMETHWEFAEE LN SN,
2F D, EFAAENPRKRE o 2B EITIE, uphill
HATRRIZ B TIEINEE 120 V0 L ) K& L
bk, Tz, M downhill HATERHCBWTIZ T
L—F v ZEHD L DR B &2, MEEICH T 5
VOBREYW/NEL A2 EFHENSE. L2l
B, FOBREBEOREIZOWTOTI BRI R
L D EY wphill BATRE & downhill BRATIR O HNHEEE
ZXF T BVOD RO X ITE LY, Kl ER
BE DK & > uphill R° downhill % & LHRATHTIE, M
R OB L B AEEE (SED LV b H
WL B REEE - 0B HBRERILKS & 5 e
DB 5. F72, uphill & downhill DA EHRIZE o

T, TOBREPHBENDEDEIPIAHTH 5.
L7255 C, uphill & downhill ATE O EB B E H
W B REEIRE % P 4 ICRAET B BN H L. D
F 0, uphill R° downhill % & LR BEORIT 2 R
(2L T, SEI & HR & EMKIEHICED GEBRRE
(EEEEE) OFEESCRETRIT L2 L1
LoT, AAPMEFOKRE VEELREZBITT HBD
EERE R OB AEEEA L) EMICHEET AL
BTEBLEZOND.

AL, SRKREFA OB ILEZFIH L CEFF
ITRF O BB RE R T ANV X — &S (EE) % SEI®
HR #&ICHEEL, ZNO5OMEICBIT LEEOHE
FWALT A E R BB E L T2, EBREFA S
B LC, Hem SN/ EEREE & ERHAE & OBR
FHOPICTLZEREHBE LT

I. &
AL, SRAFBEEFFRICBIT L L P ENR
& L 725 R IC B A R R S ORRB L[,

A HERE
FEERSIMAEE |\ IFRNICERNR LB L, &
WBMOREE S, HERE TR 2 REA1LL
EXRE L7z, WERE OB ERE (mean = SD) 1,
R 21.0+1.25%, B :160.5+4.3 cm, AE :53.1
+3.6 kg, BMI:20.6+1.3 kg - m™ VO.max : 43.2
+8.9 ml- kg™ min " CTH o7z, BEFEDVOmax I,
EIEHIIX 5712 BT 5 BeREH 3F H @ “Average’
[ZHHS L7z

B. HILUHAT (Field Test) 2B % TFE

BERE 121X, EBRAIE DO OB, FlEDE
), %0 WICERRBG2HMA»o0N 721 V&
BB OB, SFLEE L7 e IT
ERGITHERL 1 B ~300RCEE L, #ifEE
B & 1T o 721%, EBREA T CEMICTER TR 7.

BILBRAT (Field Test) OFEREIZHS72D, #ERE X
HR E=% (Polar Accurex Plus, Polar, Finland) & &§
SR EIEEE A EH (Life Corder EX, Suzuken,
Japan) %335 L7z, BEERE I 6 43 O AL B4,
BUFATERG L2 EBRICHW STV — Mia
1825 m, BEZE69 m oI N TE Y, Efto
FHICL->TA B, CO3IDDIL— MIRG LT
Fu— MEENEN, V- ADPEIZ LY B
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FHE: +12.4%), V— P BHEICFEHLE, V-
FMCHBEITT VIR CEBHFE: —10.9%) L) 4
MAEALTWD (Figure 1). HEEIEZOHEE
(HahPad7s & B ) CHRITT5 LR
N, HoPUOREENTZF v 7 F AV FHE
(CP) T, FHEEHE (RPE) & HR 2 & 128
HL7 b, HOKEIBITRIRICORED, H{TH
DERERCEERITEL L7,

C. FEBR=ZEHIE (Laboratory Test) (BT 5FIHE

BERE I T AERGH & M HoFEEFIHEIL,
Field test D@ Y TH 5.
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Figure. 1 2-D geography of the field test course in

Satoyama.

A: Route A, B: Route B, and C: Route C.
Roman figures represent the check points
where RPE and HR were confirmed.

i

D

13

TR E 5

BHEE OBRRAMRENERER I T MET 5720
2, BEEE T )V T A —% (Ergometer 232C, Combi,
Japan) & H Wiz 7 ¥ IR E AN EE) % 1T o 72,
WEBRE X FERRBAAA 1 REH ~3000 A 12 SEBRE IR E
L, EBRBIGET CHEMICTEEZ R 7. EE) S
O b aovid, OB ZEK, EEAT35HD
Tk =TT v T EAT, 5 &t %25 Wemin™?
TOOWEAMER 2 HEITHREETITI DL L
720 B, BEREIZIEHROS S s EEEE L
T60 rpm HIR % #EFF L, RPE & 1 3 ICB LT
IR LZ EBREBE LD, HREZY
(Polar Accurex Plus) & B4R A A 43478 (Medical
gas analyzer MG-360, Minato Medical Science,
Japan) 12X AVO.HIE b EML 7.

7, MOHIZML Y FI VT VT A—% (Sports
Art 1250N, Sports Art, USA) TOHITT A b % Eff
L7z, BEBicE |, SEERBALE 1 Wi ~305 A 12 R E
WZR=E L, EEBRHGE CREBEMICTEH 2R 72
FERIEE I, #EBRE ICHRE = % (Polar Accurex
Plus) & MR T A 32 H ~ A 7 (Medical gas
analyzer MG-360), Life Corder EX # &% L, 44
M OB ZEER, WELHE L. BREx, L
TIRRT 3IDOMEFTOMN LY FINVETEIT-
7z.

(1) fEFH0 % : CP XX-XXII D HATHE : )L —

N B CEIICTFIH) (244
(2) HEFH4. 3% 1 CP V-VI OFIBRATHE : V— b

A DR ) FEEST IS
(3) 1##110.3% : CP I-VII O FIHATHSE : )L —

~ A OB A

EHATRMTOSITR-IZ S 58 L, BITHE
1, Field Test \23BV) 5 &5 OB LS
7z (BERNTEB T B BATHREOTIGHEIL Table 1).

D. #EIHHE
1. FEREREE (RPE)
Borg M20B% 3 % I\~ C, Field Test D% CP %
Laboratory Test COEBETTHER 2 RPE %% L 7=

2. A% (HR)
HRIFHRE=% # {lVCllZE L, 5BEIiEH-
fEAT L 72, BISEICH V72 Polar Accurex Plus @224
P ATII R CHERR S N T W B2 F 72 Field
Test 72 & N2 Laboratory Test TOEBIE:HR L, A
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FfE= (% HRreserve; % HRR) 1Z#18& 1 7~ %L
FF HR (X EENBALE 2 733080 R ~30% /i O 35 H % H
vy, HRmax (3220~ 4FEs S & H L 72,

3. mAREEFZENE (VOmmax) 7% 5 02 HR-VO.H
IR

Laboratory Test \ZB\T 5 BEREEE) % H v 728
BB COMEN ZGMIZ L o T, HHBEAORK
KEERBIE (VOmmax) % #5E L7z, VOmmax (38
FHRMERN GEBETER) OV0.0308 M O
flEX L, 155N 72V0max % WHEEE OEE THIE
(ml-kg™-min™") L7z. ZEERVO.13:EE 7 A M
11 R30I OFHMERA L. 72, VO,
ZHRTHd Z & 12 & o TO, pulse(ml-beat™) # & H
L7,

B, Py FI NI NITA—% ECORITERR:
DOVO,& HR % #EEE I EAER L, TROMETH
HIZRIH L7z (5. H#f4E (METs) ).

4. ¥eEEBRE (SED

Field Test 72 & OS2 Laboratory Test TOHITH D
SEI iZ Life Corder EX % A v T #ll & L 7-. Life
Corder EX (X 1 Bl EL 2N L TEB Y,
Z ONE & IREVHE 2 5 EBE (SED eSfx
BIHLTwD, 7, SELZ4BREICHES N, 2
SETED S LBERENENEFD 2 5H OES)E
BEE LCRiER S L7,

5. fR#LE (METs)

Field Test T? METs (&, Laboratory Test THH 5N
72 HR- VO [IJR A & METs % #8425 TiE%2 -
2. ZOZ LT, BRI AGMEETE 2R
W Field Test \ BT AMETs #5H L7z (Mg, 2o
HR- VO[T /Z A 58 H L 72 METs % HR-METs &
RiLT5).

Laboratory Test & L TAT>72 Ly FI NV ETO
TERHAT L, Fll L 72847 BV0, % ZEFFEVO, Th
LTMETs z 8 L7z (B, Z O METs % £l
METs & Ei§ 5). ZHEHFEOTIHV0E3.5 = 0.4
ml - kg™ - min”'"TdH o 7=.

Field Test & Laboratory Test 12 £ 3 L T, Life
Corder EXIZ X o CHE N2 SEI 75 METs # 5
L7, ZOMETs (3 SEI ##15 (METs = 1.17
+0.88- SED) 124 TIZHB I LIZE > THEBTE

5% (PLfs, ZOSEIH» S5E M L 72 METs % SEI-
METs & £t 9 5).

6. ZANVF—HERE (EE)

Field Test WO EE iX, EROFETHLNE
METs & 22 & {4 3 & (RM; Resting Metabolism)
PERBLIZRANEHNTCER L.

RM (kcal - kg™ min~ ") = ZEEEAEELEME 1.2 — F1

EE (kcal)= METs - RM - w - t - F2

6 WRBEHARANDRERERTIE, RM (3£
S E (BM; Basal Metabolism) @491, 265 128%
EESNTWE, 22T, 20RLEOLBEMH R EE
(kcal - kg™ min™) T&H 50.0165%1 257z (Fl). EE
FEdR Lo AETHEE SN2 MET, RM, (A&
(weight; w), FE] (time; t) 2258 H L7z (F2).

E. #Etas

ETORFEETFHME « ERFBETEL
Field Test |2 317 5 HR-METs & SEI-METs (EE &
tr) O, B X O Laboratory Test 12 BT A
DEINT A —F DEDREIZIE paired Student’ s i~
test & FH\>72. Laboratory Test (28T 5 FEHMETs &
SEI-METs O BRI IZZEZR O3 # T (ERE x )
EHE) 2ITV, FHEICEEENZED bNIHE
l21%, Post-hoc test & L T Tukey-Kramer % 175 7=.
2512, EFHAE L ERMETs & SEI-METs & 0%
OMBEBBTHRET5I1ChzoTC, €7V yOME
B TR L. BEEAREIZS BREE L.

. #R
A. Field Test 2 U° Laboratory Test DE7/55 A —%
Table Lid&T— A, BEFNIBIT B Field Test I UO°
Laboratory Test D%/35 X — % &R L72. Laboratory
Test DAMEFNI BT 5 BATHEEL, Field Test 12 B0F
B PMER K (CP X)) %354T L 72RE O SR THRIE
WZhbE/ziz0, EFHHENIRKELRZIZONTE
ITHREAME T 3 2 MAIZH - 72 (p<0.01 vs 0 %,
4.3%). Laboratory Test D% HRR IZMERIBEO F&
ZEDb R o TERTALZMEMNIIH -7 (p<0.01~
0.05vs 0%, 4.3%). SELi%, fEgHEED FRIZE
b o TIRT T AMEAIZH > 72 (p<0.01~0.05 vs
0 %). O pulse I, level HATIZIL~THESFI4. 3% T
7.7%, 1B#110.3% CTl0.3% D FEHCTH 0, HEHA
EOLAIZHES>TER L7 p<0.01 vs 0%).
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Table 1 Mean values of the variables obtained by the field test and the laboratory test.

Field Test Laboratory Test
variables Route A Route B Route C
(unit) (uphill) (level)  (downhill) All 0% 4. 3% 10. 3%
Wﬁi‘“ﬁins?f)e‘i 64.4%7.2 77058  89.6x6.4 72.3x14.9  82.3x4.9  79.7x9.3 60.6=6.7** %
%(%R 46.5+12.7 44.2+14.3 33.1x13.4 43.6+11.5 25.1+7.8 35.7+10.1%* 38.6+8.0** T
(/i%l) 2.9+0.7 3.4+0.7 4,4%0.9 3.3+0. 2 4.5+1.1 4.3+1.2  2.7+0.6"*%
&fg‘:) 11.6+1.0  11.4x1.5  10.9+1.2  11.4+0.8 9.7+1.9  11.0%1.5** 10.8+2. 0*
s - - - 7.81.5  8.4x1.8** B86x1.6%

Values are means*SD. n=11. %HRR: percent of heart rate reserve, SEI: Score of Exercise Intensity, RPE:
rate of perceived exertion of Borg scale, A.U.=Arbitrary Unit. *; p<<0.05, **; p<<0.01 vs grade 0%, T;

p<0.05, I; p<0.01 vs grade 4.3%.

B. BHITV—PIBITSHMETs BT AL F—
)i

HR-METs i, » — PAIZ B v T6.5 = 1.4
METs, V— FBIZBWT6.5 = 1.6 METs, )V —
ClZBWT49 = 1.3 METs T V), Field Test &1k
? ¥ ¥ HR-METs 135.9 = 1.4 METs T & - 7-.
SEI-METs &, TN Z N DI — 2B WT3.8 +
0.6 METs, 4.2 + 0.6 METs, 5.1 = 0.9 METs T
» Y, Fied Test 21k © ¥ SEI-METs i$, 4.4 +
0.5 METs T o7z (Figure 2-a). V— hA &NV —
b B, Field Test &= 0F¥ METs Tlf, SEI-METs
AHR-METS IR CEMEE R L7z Ob— A
41.5%, p<0.01, ) — K B:33. 8%, p<0.05,
&K1 25.4%, p<0.01). V— b C TRAEETEIIR
DHNEH o,

HR- VOJIFAASHH L/ZEE L, V—FAlZBw
T89.0 = 19.0 keal J— F BIZBWT338 + 83 keal
N— P CIZBNT380 + 94 kcal TH V), Field Test 4=
fREE 13160.8 + 351 keal Tdh -7z SEILSEM L
EElX, #hENDIL— MZBWTE21 + 137 keal
235 + 7.5 keal, 388 = 84 kcal TH Y, Field Test 4
K TOHEEIX114.3 = 19.0 kcal T & - 72 (Figure
2-b). SEI» 5% H L7 EE iZ HR- VO 58 H L
7ZEE I =TI — M ATIF41.2% (p<0.01),
JV— N BTiE30.5% (p<0.05), 41k Ti228.9%
(p<0.01) DEMEER L. V— b CTIE, HEE
ZERD BN Do 7.

C. Laboratory Test 123817 % METs DL
EWMETs &, A 0 %28 w4409

METs, {E#H.3%128vT5.3 = 1.2 METs, {8}
10.3% 12 B\ T5.6 + 0.9 METs T & ¥, SEI-
METs L, 2N TN OEF 2B VT3 = 0.9
METs, 5.3 + 0.9 METs, 3.7 = 0.5 METs T& -
7z. (Figure 3). f##£+0.3% 2B v>T SEI-METs A%
FEHMET £ ) b FEICEME R LA (p<0.01).
SEI-METs (3B ED FRIZE D 2o TIRT$ 5
N TH -7 (p<0.01). —J5, FEilll METs 13547
ERAEO LRI > TERTAENTH - 72
(p<0.05).

D. HEMESHATEO METs O b

EFHA FE & il METs & SEI-METs O3 & DD
mJFECIE, A METs = —1.003 + 0.273 x grade T
Hoiz. ZOREE, SEI-METs 29l METs £ Y 3,
fE#E 0 % T1.0 METs % <, fH#HM. 3% T0.2 METs,
E#+10. 3% TL. 8 METS . 7% o 7= (Figure 4).

AL TIE, EIRKRFRAOHRINEY EERE
(Barosi7Z & B9 ) THRITLL 204K
& (HR) »S¥#EsE b METs % EE & IEEET
POHEEINLENG &2 BHRE L. 208K
B, uphill HATI2BWTC, SEIZ HR I2xF LT METs
%> EE % 18/NAFfl L Tz,

— FANCER L 72 & & A, uphill FATHRIZ 1
HR-METs 78 SEI-METs & ) b 5 EICE L, T
FATHIFR S & ERROMEIN Tdh > 72 (Figure 2-a).
wphill 517 OV— M A) T, FITHEORL L LD
W2 BRIREE A A L7272, SEI-METs 258/ 37l
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METs

MBI - IBHEAE - HHREE - BAA

[l HR-METs
SEI-METs

120 —(b)
100
80 -

60

EE (kcal)

404

20 A

Route A Route B Route C
(uphill) (level) (downhill)
[0 HR-EE

SEI-EE

Figure 2

Route A

Route B Route C
(uphill) (level) (downhill)
Comparison of METs and EE values

obtained by HR and by SEI in field walking.
On the route A (uphill walking) and route B
(level walking), the METs calculated by HR-
VO: slope showed significantly higher
values than those by SEI (Figure 2-a). The
EE values obtained by SElI accompanied
the trends of SEI-METs (Figure 2-b). Values
are means ¥ SD (each bar; n =11). HR,
heart rate; METs, metabolic equivalents;
SEl, score of exercise intensity; EE, energy
expenditure. Asterisks represent significant
difference in METs values between HR and
SEIl (*; p<0.05, **; p<0.01).

SNz E2ONDL. $7z, wphill HATTII TR

L E IR IR 21T

SETERNC AR R RN

MR TR ERLBINESEZFI &I L, VO,
RLPHR O EFZHE T W, EAEL2E 2 TK
17 L 720 L i IS4 7 e L 7=fse Tk, kD
ESAEED RIS T HR B UVOS RE L 727,
72455 T, HR-METs & SEI-METs & ®#ix, &
RIRE) & DN EICE O FIC L > THIHAL T
Db Lz,

=,

METs

- HIR%E

[] Measured -METs
B Estimated-METs

Figure 3

AMETs

43
Grade (%)

Comparison of METs values obtained by
different methods in laboratory gradient
walking test.

The measured-METs obtained by VO:
measurement, gradually increased as in-
crease in the gradient. In contrast,
theestimated-METs obtained by calculation
using SEIl, tended to became lower. The
significant difference in METs values
between Measured and Estimated when
10.3% gradient walking (p<<0.01). Values
are means * SD (each bar; n =11).
Abbreviations are the same as in figure 2.
Asterisks represent significant difference
from Estimated-METs (**; p<<0.01). Daggers
represent significant difference from grade
0% ( t; p<0.05, % ; p<0.0t). Sharps
represent significant difference from grade
4.3% (#; p<<0.05).

| AMETs = -1.003 + 0.273x Grade -
{ 1=0.573,p<0.01 -

Figure 4

Individual plots and a regression line

between the uphill grade and difference in

METs between Measured-METs and
Estimated-METs.
The difference in METs (AMETs) was

calculated by subtraction Estimated METs
from Measured-METs. The difference in
METs between two methods extends
significantly as an increase in the grade of
treadmill walking (r =0.573, p<<0.01).
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— 7, level % {TH; OV — bk B) ® HR-METs i%
SEI-METs & )  FEICE L, H4OFH (HEO
EFIFITER T 2) 220 —F Lo/ Zhid,
W— & A D uphill 75 Efi L 72 FATIC L 5T, HRA®
EOICHER LTV OV —FATOHR &LV— B
O HR OZEIZH 2 bpm) T EAREL Tz &S
ENs.

F 72, downhill 5478 OV— bk C) ® METs (213l
FFEICLBEVPROLNT, RLOTFHEFIEL
728 7 72U downhidll 3% 4T ¥ @ SEI-METs (%
uphill HAT R level H4T D F I A CEEMEN % 7R
LTCw/z (Figure 2). D2 &9 b, ARFZEIZBWW
T b HRIRE) O B K23 downhill % 17 I @ SEI-
METs # ER & TR I N5 77,
downhill HATRHIITERAESNKE 2 ->Td, HR
RVOUIZEL L v, B LIHMET 5 2 &880
ENTWBED, DI &I, downhill HITEIZIZT
IR EE DS DRI I I H T 0 B8 % TR 1T & 22 Wil
EEIGEY BT TV A I EICRERE L TWA D
b LNn® KFFE T downhill HATERIZIZ level
AT & ) D11 bpm BEOE T 25E LTz K
BB downhill 2:ATHF D HR-METs (3B R % 7R
L, SEI-METs & ifllL72&E 2 5.

BATEMIZHE D O, pulse DEALIEARFFED#EFRIZ
LTEREL252 500 Lhaw, EAARS™ &, -
DEFIKRE LR BIZONTO, pulse S EHT S5 2
L EHE L7 O, pulse iZ HRIZH$ A V0.0 EE %
RLTWwB I Ens, RYERIRE{RBIIDN
T HR- VO, ARARDMEE I KREL BB EZRIEL
TW5h. KEFFED Laboratory test \231F % O, pulse
(&, level 25 4T 12t~ C M 4. 3% TT. 7%, 1 &
10.3%T10.3% FH L 7= (Table 1, p<0.01). ZHF
FeD Field test |27 5 METs #28 Clx, Field test C
D% CP B DFEEEE 2 HD T Laboratory test |25
FTAHRMLY FI VI )T A — ¥ EE) % FEH L HR-
VO RmRAEHE LD T, EELEFIZL SO0
pulse DEALE T IZERB T E b o7z uphill HAT
ROREFFITHRD LA ZF|EEIT I L 2EE
T5 &, MEEE B level BT TOMRIE) TD
uphill HATEIZIZAREO METs B L ) b ETEHW
METs fEI27% 5 Z &S FHEN 5 DT, HR-METs
fili & SEFMETs fE L DEEZILKT L2405 Ltz v,
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