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Effect of Different Snow Walking Equipments on Cardiorespiratory Parameters
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Abstract

Purpose: To examine the difference of cardiorespiratory parameters, and its relationship with the
burial depth of snow using four different types of snow walking equipment.

Methods: Nine healthy male subjects walked a round-trip of 50m in a self-selected-pace for 5 min.
Four types of snow walking were tested: walking in boots on packed-snow (or non-snow surfaces),
walking in KANJIKI (Japanese snowshoe) on snow, walking in snowshoes on snow, walking in
boots on deep natural snow. The burial depth of the footprint (anterior and posterior of burial
depth divided by 2), HR, \.702 and METs were measured, and correlation between the burial
depth of the footprint and HR was calculated.

Results: In burial depth of the footprint, kanjiki (70 = 3.3 cm) and snowshoes (5.7 * 22 cm) were
significantly lower than boots on deep natural snow (11.8 * 6.2 cm) (p < 0.05). There was no significant
difference between kanjiki and snowshoes. In cardiorespiratory parameters, kanjiki (HR: 114 + 10 bpm,
\.702: 123 = 025 L/min, METs: 55 = 1.0) and snowshoes (114 = 10 bpm, 119 + 020 L/min, 54 + 09)
were significantly lower than boots on deep natural snow (124 = 16 bpm, 145 = 0.36 L/min, 65 = 1.5)
(p < 005), and boots on packed-snow (98 = 10 bpm, 089 * 0.17 L/min, 40 = 0.7) was lower than the
other conditions (p < 0.05). There was significant positive correlation between burial depth and HR
during boots on deep natural snow (rs = 0.711, p < 0.05).

Discussion: The workload for the cardiorespiratory parameter was reduced by the use of the
snow walking equipment.

Conclusion: The burial depth of the footprint estimated the exercise intensity during activity on

SNOW.
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FEEEG M TIE, MEROLMMIZB T 5 FKE
HESMETTLIEBAbRTWwEY, ZoREE LT,
HHAPMET T %Y 2 & ATESIEG IR A OMBE L %2 -
TW5, i, BEMEICBIT2E LIRS, BIChral
ERRA) = a—REOFERTEEHVE LY 4 —
FUT (A=Y a—Ix—F U ITRA) = 2a—1A
XU, A)—Ya— Ly XU TR bIFENS)
FIEBHML T 5>, Zhid, bk L-HEHMO
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DB AT, EER AR AN S8, AN A
HEZMNESE2% $4bb, MEEGERET T,
BLOEE)TH BB R 2R TE 5 2 L2 BIK
LTwab,

300D A4 R—= A A ) — Y 2 —iFENE, HREED
DT & IR EGE, BV ERSHRTE L2 L
5, HAMEOm ERRBOLED 72D+ 50 R mET
HHZEIPRENTVD, TDEHIZ, A —Va—
WHHAEEEEHTH LI EBMESRTVDE, 7
A H - AR—YEH#% (American College of Sports
Medicine : ACSM) DEBLS DIEHY & L T4 &
RIEENDOBREZ /R L7z X v Y (FIRIGE) O EE 50 % &
F454% : metabolic equivalents, METs) IZBWT, &
J = 2 — BT OB RIEIZSOMETs™? & 2o TWw 5
25, MoRF% TR, 5~6METs™?, 10METsHij &>
EEBREEICEWDSE LTV S,

JeATRFZEIZ B W, Dalleck Y 1%, BE (BE) 3
i T CHUOERAN— 20847 247, G RERR &G
BEERA ) — ¥ 2 — ORI L 2 8B R % e L7z,
ZORER, BATHEEILNEREE R & 0 INERERR O FH
HP o722 DS, MABII TG R TR, B
FHEICE D FRICRME 2R Lz TSR3 E &
MERBE LTI RV F—a X FAMEL, AN CIGE) S
WRERZ EZRE L7, EHEOMAICL 5T, EB)RE
BEATHILERETLLDEEZONL, 4D
frolZhETomEY 1B wT, BIFOMBEREIER, 2
J =T a—HMEBATRE, AU EERRTE, DI1FREE
TREDMETERL %5 2 & s L7z B LM T ORI,
WREOWE, WAFITH®RL, ZOMBEORIIZL-T
BATHWEENC R D 2 ETH D, LA oT, FEBRITH
WCEHTAHETEICE ) HOMBENRRY, Thizk
DAITOREE S R, EENERE, AP ESRLE DL
EDRBEND, TDX I, HEROIGEEIRK LB ED
HeBE, FEAREZ MK L 72 LT, F_ERATE O R 5RE
RPN & IR T 2 LD B

Z 2T, ARG BRI STV E FARTR
AR OBAITITN T B IFRAGERZ R8T A — & D
&, ENSHLHOMPBEREE OBEMEICOWTHL T
HZERHME L7,

I. 5 &

1. #HERE

BRERE I, B9 (T = BEHE(R 2 © 4P #h33
+20i%, HE&E1695+56cm, AHE635+57kg, #H A X
262+06cm) THo7z (K1), ETORERZICIE, FE

X1 BRENECSTRE, H1T5E

Walking speed

Walking stride length

: : : : General Boots on Boots Boots on Boots

Subjects Sexuality ~Age Height Weight : Kanjiki on Snowshoes on deep Kanjiki on Snowshoes on deep
Shoessize  packed- packed-
snow  onsnow  natural snow  onsnow  natural
snow Snow
Snow snow
(years) (cm) (kg)  (cm) (m/min) (m)

1 M 70 1630 620 26.0 775 46.2 484 442 0.65 0.61 0.60 0.54

2 M 21 1735 646 26.0 78.7 59.6 65.9 59.0 0.77 0.60 0.66 0.61

3 M 21 1680 60.0 270 68.0 329 42.3 36.5 0.71 053 0.61 0.55

4 M 21 1716 514 26.0 90.7 68.1 64.7 60.3 091 0.73 0.66 0.63

5 M 66 1585 680 25.0 82.2 62.7 57.7 60.8 0.73 0.62 0.55 0.56

6 M 29 1695 680 26.5 81.6 544 54.8 53.3 0.74 0.63 0.66 0.58

7 M 31 1724 653 26.5 82.6 539 54.2 51.0 0.81 0.60 0.61 053

8 M 21 1759 704 270 89.8 575 61.3 59.8 0.82 0.66 0.65 0.67

9 M 21 1731 614 26.0 80.3 58.0 55.0 63.8 0.83 0.63 0.66 0.66

MEAN 33 1695 635 26.2 81.3 54.8 56.0 54.3 0.77 0.62 0.63 0.59

SD 20 56 5.7 0.6 6.7 10.2 7.6 9.0 0.08 0.05 0.04 0.05
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2. EBRFIE

AT O FEERFEREI ML, 201342 ~3 H (FEFETS
~1l4em”, #&IR-22~63C) Th o720 BN,
AR FHMANOLHN 7T v FB X Ok LEisd,
B2 BT A BRI CTh o 72 MRS O REE YA 1,
JEFRFACH EAEFEAR— VW%t v ¥ —NTHEEE
72

F9, BEBREIL, OHE=% — (RS800CX, Polar#h)
EFE— 5 TV A H E B (VO SEMERE) %
PeAF L7, B, 4MEoamR T, HAEIE 25
Ho—a—r 41 r) PEIPNI250m O HEEE A
L7z0 HHBATIZ, #EREOMKRIIICE DL HOEIGHE
OB E L2, EBEME, ESUSES B %
BATTHEFEST, ELEPALETHITTLINALE
BAT, EEERA )=V 2 —THRITTHA ) =T a—4k
17, ELE2T—VORTHETTE2FIRBTO45M4L
L7zo &UoNFE, 1 HFHICESST, 4FHIZOZ
AT, 2HFBESHFEHEIPALEHITHA VTR —
Y a— AT R MEAARFE TEMME L 720 &5 OAITRERI,
55 BIREBBICA & — MIEISET 5 F THRIT 2k S
w7 (HBeEE, 3~5EEL, HEE300~500m % 4
TL720)0 2B URBEOBATSERMEORIGZ, iR
LT HITo 72,
FEBGEMTHOWIZRTRIZOWT, 2517501,
FHPHBELZERR 7= 55 0IIBEHE L2
—DT =Yz, BALERITIE, TIRXRF v 7h
ALE [H5Zb%A] (Belmontth, H=E :310g, &K
A @ 718cr) % M\ 7zo A/ — ¥ a—#A71%, [HIKE
22] (Redfeather Snowshoes#tl, i : 760g, ECHFS :
1035cnt) % Hv 7z

3. AlEHE
gL, WBE ICRATRBOGX 2SR L, BRTRA
570> & AT T T COBATHREH 2 5HI L 720 AATHAE

&, AT TR ToOMEERE (1 AH100m) 25K
Do BRITHER, SATHEEA ST CRLTEBL
720 BUROFIMEI, H v & — 2 HCTHEREZFHIL,
AT 2 BT L TR Lz, B ERTRICBIT S
SRR OB, SATRIBHR O AL 5 O Wk 2
B2 & BEFRERI & BRI OB DR S 2@ B CERIL, 10
o7 —5 2F L, [(BHEERM+ M) ~ 2] o X
DEI L7z, O (HR) SR 7 — & 1%, s
RLERL, BATRMR 2 Mo T—%2BA4L, 3~5%4H
FTO3THDOT— OV E Lz, HRMAHT—
y b, SREREBIGE (VO), 75H 5y 2 P&
(VCO2), stk (VE), MUzt (RER),
R Y72 ) BRE B (VOy/kg), fR#f % & (METs)
EEM L7z BATHRTEIZ6 ~200Borg A 7 — VI
Lo TEBMETHRE (RPE) ZHlE L7z,

4. IRETEER

T %, I+ B A TR Lz, ATEE &k
g, ARG REE OkiE+ &R, RoHRGE, MFRE
B#r R8T A —%, RPEIX, BAEMNE—ICHLE 55 #5
Hr 6 & Upost hoc Tukey HSD fi##T 2 175 725
JEBROMBER E OB A B S 720, F5MF O BkEE
3 LCHib 4 X, R, HE, BML 0%, AREY
7o) ORFBICEOMBREE T Lz, A L EBAT
WL A — 3 2 —RATRE O BEER O BE IO W T,
BRI LA, ARE Y72 ) O FBIGE O
BB ZEEM L 720 HBERBORITIZIZ A ¥ 7~ Y IENAH
BIRBOME Z W 72o WM O b A EKEILS %
K& Lizo AWFTEIL, BEREDVD Ldoiz7z0, KiE
10% A 2 A B & U CTRRL 72,

m. # =X

1. HITRELHE FESRIE

BATHEE LR, BRIES R (R2) 3 EFEHTIC
HBLT, FLETo3IMEOBITLEEIA BRIV EE
RL72HY, FE LTO 3 &I b e h o7z,

2. BHOERR
R OMEEEE (K1) 13, 2»ALE854770+33 cm,

x2 HTEELSHE SEIRIECETZHTREFOLR

Boots on packed-snow

Kanjiki on snow

Snowshoes on snow Boots on snow

Walking speed (m/min) 81.3+6.7 548 +10.2* 56.0+7.6* 54.3+9.0*
Walking stride (m) 0.77=0.08 0.62 =0.05" 063 =0.04" 0.59=0.05*
Stride / Height ratio 046 =0.05 0.37£0.02* 0.38=0.02* 0.35+0.03"

FEFHRITLEDORE (n=9) ,p <001
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Boots on packed-snow

Kanjiki on snow

Snowshoes on snow

Boots on snow

HR (beat/min) 98+10 114+10* §
VO (L/min) 0.89%0.17 123+025 " §
VCO: (L/ min) 0.80+0.20 1.08 =027 ™ #
VE (L/min) 264+59 36.2+95 ™
RER 0.89+0.07 0.88+0.12
\./Oz/kg (mL/kg/min) 14125 19335 §
METs 402=0.71 552+099 ™ §
RPE 100=15 13012 ™

114+10* $
1.19+0.20 ** $$
1.05+0.20 ** §
351+84™ #
0.88+0.10
188+32 ™ $$
538+0.93 ™ $$
123+05 ™ #

124+16 *
145+0.36 ™
1.26+0.33 ™
402+119 "
0.88+0.11
228+53™
6.52+1.53 "
141+18 ™

vsIEFAAT 1 * p <005, ¥ p <00lo vsDITRAATSRM 1 $p <005 $8p <001 # p <010 GEDMIM). n=9

A/ = 2= A757+22 cm, DITEAIT11.8£62 cm
Lotz RIFOMBRD MM T, DIZRBAT
EBLTHALEBRITER ) =V 2 —RITHAEEICE
Molz(p<00l)e LL, ALERITERA ) -T2 —
HATOMBRO M AH BTGB SN o 72,

3. FRERBR/NT X —2 EXBREFRE

MR AG B g R /89 A — & L EBINEHR)E (RPE)
X, #3127k L7 HR, VO. VCO:. VE, VOkg,
METsIZBWT, F{F ETORITIE, EFAITLEHEKL T,
HEICEHEWHEEZ R L7 (p<005, HR, V0. VO
kg, METsIZBWT, DALEHRTEARA ) - 2=k
T3, DIZRBITE R L THEEICEA 572 (p<0.05),
VCOAZBWT, A —3 a—KfFhoI L ik LT
EBIE» -7 (p<005)s RERIZBWT, MM
IR NG Do Tz WRIERRER/NT A —F DT
NOF—=F7IZBVWTH, PALEER ) =TV 27D
BICH BEZITED SN o T,

RPEIZBWT, FHLETORTIX, EFBRTICHRT,
AEICEHWMEZRLZ (p<001), F/2, A/ —Ya—
BATORPEIL, DIZESITICHRT, KHEHITITH >
72 (p=0057),

4. EHFOIEFEREDEEEM

JEMR O ZETR & OBIRYE 2 R 2 72 O M BT L 7245
Fid, #H A XBXOMRE, HE, BMIZhZhoH
HICHBMRZRED bR hol: (F4), DIZROM
FiEE HROMIZIE, BAEZIEOHBERIEED b7z
(rs =0.711, p<0.05, X2)o DIFEDIBEEE L VO2/kg
ORI, EOMBEMEM %R L7 (rs =0633, p =0.073,
3)e A/ =Y 2a—0EELEHROM (rs =0.650, p
=0.066) BL A — 3 2 —DHEEE VO kg DI (rs
=0582, p =0.099) 2, FEOAMBEMENZ R L7,

N
w
*

- N
o O

Burial depth (cm)
=}

’_I_‘

Snowshoes

(=14, ]

Kanjiki Boots on deep

natural snow

1 Footprint MIE&ED &4/ B (n =9, *p <0.05)
160
[ ]
140 + . o
_’é‘ [ ]
\E\ 120 1 . o
§
100 |
ﬁ . y = 1.9875x + 100.21
T 80 } R*=0.5762
60 : : : ;
0 5 10 15 20 25

Burial depth of boots on deep natural snow (cm)

2 DIFRHITROERRE BB OHEBEERFR (n=9,
rs =0.711, p <0.05)

40
= N
£
> 30
\—f [
.
E
® 20 +
S - y = 0.6693x + 15.554
@] 2 —
2 R’ = 0.462

10 t f t f

0 5 10 15 20 25

Burial depth of boots on deep natural snow (cm)
3 DIFRHITHOERREATL -V BBEENED
1HRERAR (n=9, rs =0.633, p =0.073)
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x4 BHITROEOERR EBIERB OBEBEFRE

Burial depth (cm)

Kanjiki on snow

Snowshoes on snow Boots on snow

0.000 (1.000)
-0.285 (0.421)

Shoes Size (cm)
Body Mass kg)

Height (cm) 0.433 (0.220)
BMI 0.350 (0.322)
HR 0.527 (0.136)
VOu/kg 0433 (0.220)

-0.176 (0.619)
-0.569 (0.108)
0.200 (0572)
-0.467 (0.187)
0.650 (0.066) #
0582 (0.099) #

-0.035 (0.921)
-0.126 (0.723)
0.417 (0.239)
-0.183 (0.604)
0.711 (0.044) *
0.633 (0.073) #

n=9, HEHEE rs (pfi), *: 5% RMARE, # @ A EAKIEL0% A O HI B I
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WZHART, HPIRFERESR/ ST A —F 0008, BEEH
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2)DIFRBITICHART, PALEHLVIEA ) — Y 2 —
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TR O X 0 IFIRAG B2 % O B EE AT, S L7z,
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12~13" OISl S LRTREELMFORPES G TR
T2 s, FIBRTHOMMIE, % ETodshE
BEERER S 7-DICH TR THL I EIRESN
720

FEE AT O AR 13, Smolander 5 A3 L 72,
25kg DRETLAEMAZEA L THEX—ZAD ML Y F
I OVERAT T ELA95beat/min,  BE 3 18 B A0.83L/
min & 13— T 5, LaL, EEHEOREE %4
L7zHER—=Z2DF EARFFIZB W TLIHEA151beat/
min, BEFEEIED234L/min 25 L4 —F% 1L
o ZOMWETEES NT FRTRE, HBEDS
F26cmTH o722 D0, KEERE—HLEPo722
EDVEZOND, FBERIIBIT A ERERIE, BREMNER
WCEAINEZ NS, BRICEBETLILEDNDH L, £
ZT, A TIX, DITEOMIRE L LB DH H Wik
Y720 OMRFEEINEOHBEBROMRZ/HRL 2 L5T
X 72, KWFFETHE 5 N7z | R 12 Smolander 5 D fif
RTHOLNLRET— % (HREIK26cm) 4Tl

WLEENLDRRETRENTWELTF—4EBBIZFE
BLAzZens, FESRTHREOEBREORE L 25D
(R OHBRED SO & BRERENE OB R L LR 5
TLNTELEEZOND,

A= 2 —BATIC BT B VCOMNDITRET LY b
o 728K E LT, DIZRAITHEERE RSB E %
R, A= a— BT MR L T 722 &
W&o T, ZRILFBRBEIE P TN RN o72, HD
Wi, DIZRSTREOIREH ISR ER T LI LIk
5B bk ZFEBEPEH R E, R — ¥ 2 —RATREIC
BABOERMBIILA L D02l EICEBEEZS
Nbe i, 2A L EHFICBIF 5 VCOT b i
RoN7z2 s, SL0OEERH-LEZOND,
F 72, BEREOMINICENVESHINT 522 &0 56,
VCO & RED BB & 72 RS % 2 BN Do

AWFFEIZ BT B METs i3 ACSM 2547k L 72 METs™”
% Dalleck 5”, Schneider 5 ®METs & ) %4> 7=
75, Knapik 5" & Connolly'” ® METs & [[fETH -
eEZONL, ABEETH72HBE LT, ZO8ET
W7E & AR D BRATHRERZIZT B L2 THLHLEE
AbNb, 72, FERTHOES - REFICEDLST
ACSMTHRESIN TV A HEEOIFETH 5 METs 1&
BATHE O M2 TR, MBREOWMIIE->TD
WM 22 ERWHLNE R (FK3). it DEATH
ZEIZBVT, DITROMBEREH10cm % M 2 LB T T
13, F BT B OREEDIRESERIRE N Y 2L h 5,
AT HORE DIFRIEER 2R OB E D DFH DLl
FEREICHE L2 AHEZ T A L2 TFHiT A TR EL DG
LEEZLNS,

AWFZEDORA L, BMERGEE T CORELRH LT
WA T2, BREZLIC L D BRI ATE LW TH 5,
T4 OEATHIZE T S FARICE OWIMN 2 ZERIC X - TH
WRRL LI ERIBRL TS, 551, BEOLLE
M CEAMEHHZRET HLEMERH L LEZ LN
2



B ETORRLBTEOMHDIFRAGER SR/ 3T A—Z I RITTHEIIDOWT

V. #&

®

FFRITRICPALERR ) — Y 2 — 4 EOF kAT
BadgdT52 L0k oT, EERENRSELNLE
T ebhrol, i EEIREO RO —ZERE LT,
JEOMBRIEL BRT 2 Z DL L o7z,

I

AR T2 & T L2E, el L T2
WHHEXF LA O CICARLVEBORREIZZ 0
D FLTHEEHLETES,

f &

AWFFEE, R RSB IITZE A R 32 [
W2 R — PRI S 27 L O | (FR234F ~FH
254F, JLAIKFACHRBEAEEAR— Vit ¥ —) o)
BxzlF, BEAR—VESToTaY 7 Mike
L CTirbihiz,

X B

1) MBS, JFEICE, WH—RME 0 /AR O&I2$
5 ik L ATH—IbiEE O a—. 18 ZEH B
A, 18 1862 - 867, 2002.

2) SCEFHEAE ¢ P25 BEAR T - SE B AR D R AR A R
DOBEE K OV S E 122w T [http//www.mext.
20.jp/b_menu/toukei/chousa04/tairyoku/kekka/
k_detail/1352496.html].

3) Outdoor Industry Association. [https://outdoorindustry.
orgl.

4) SnowSports Industries America. [http://www.
snowsports.org].

5) Special Olympics. [http://www.specialolympics.
org].

6) WTEAZ, Z5AHE, =OHE Al RS S BRI
TEBYM 2L HE & OARATIC R T 8 BB,
16 : 30— 34, 2004.

7) Dalleck LC, DeVoe DE, Kravitz L.: Energy cost
and physiological responses of males snowshoeing
with rotating and fixed toe-cord designs in
powdered snow conditions. Ergonomics, 46 (9):
875—881, 2003.

8) T AN AKR—VEFEM, HAKIEFZRIF
PR B RER BB OFRE, EEIM. FEIL

A, 2011,

9) Ainsworth BE, Haskell WL, Leon AS, et al.:
Compendium of physical activities : classification
of energy costs of human physical activities. Med
Sci Sports Exerc, 25 (1) :71 —80, 1993.

10) Ainsworth BE, Haskell WL, Whitt MC, et al.:
Compendium of physical activities : an update
of activity codes and MET intensities. Med Sci
Sports Exerc, 32 (9 Suppl) : $498 — S504, 2000.

11) Knapik JJ, Hickey CAJ, Ortega S, et al: Energy
cost during locomotion across snow : a comparison
of four types of snowshoes with snowshoe design
considerations. Work, 18 (2) :171 - 177, 2002.

12) Connolly DAJ.: The energy expenditure of
snowshoeing in packed vs. unpacked snow at low-
level walking speeds. ] Strength Cond Res, 16 (4):
606 — 610, 2002.

13) Schneider PL, Porcari JP, Erickson ]D, et
al.: Physiological responses to recreational
snowshoeing. ] Exerc Physiol Online, 4 (3):45 —
52, 2001.

14) EIFNA, LHEAAT, HRmsE A 5 BT
WX BHRENRT A= DEVIZOWT. LiFEEOE
7K, 321 92-95, 2013.

15) AEHIEANHAEKARMW  MEBWT A 7y 7.
W), 2010.

16) Smolander ], Louhevaara V, Hakola T, et al.
Cardiorespiratory strain during walking in snow
with boots of differing weights. Ergonomics, 32 (1):
3-13, 1989.

17) AW A fRE - K0 <0 FsEM . [http//

www.health-net.or.jp].



RIS BAIE R R — v Wget > & —FH H 65
» &

(] & ERTREZ W2 4FEOE FARITREOIFRIGERE R8T XA —F Oigng, b L R OM%
REDEBRMEZWS T A EZEE LT,

[F5:] 9 %DM B ERE X, BOBRIGERE T, 50m % 50 MAERT Lz BT, EHF
WEZRE O T — Y 51T, FEETONALESRT, EETORA =Y a—#KF, ELET—VDAT
BATTHDIIRBITTH o720 RHOMBE (R BOMBRE-2), O BEEIGE, METs%
WL, DITEOMEBEL OHBOMHBRE A R L7,
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£22em) DA EIEDP 572 (p < 005)0 LAL, DALEER ) —Y 2 —DMICEEAZRD SN LD o
720 UTIEL, BRFEBHUGE, METsI2BWT, 2°A L& (114=10bpm, 1.23+0.25L/min, 55+1.0) & 2/ —
¥ 2— (114+10bpm, 1.19+0.20L/min, 54=09) 1, 2iFE (124+16bpm, 145+0.36L/min, 65=15)
LB L THEICE 572 (p <005). HEFIFZES5I2EA - 72 (98+10bpm, 0.89+0.17L/min, 40+0.7)
(p <0.05)s DITEFEOM B L OO MICH B2 IEOMBBRDH -7 (s =0.711, p < 0.05)
[(£52] F1ATRARAET LI LIE, MREEZERIT L LIS, MREERER/ ST A—F 12T 5
BHEOIKICDHEHTH LIPS E B ol DIFROMBEZNET S LT, FLIGE
DOIWFRIEBRZF R8T A — & OB R &2 e TE LR H 5,

[K5am] 5 EBATROERFICL 5T, BRTHICBU B IPRIEER IR~ O ET 2 B 2 %

F—T7—F:FLHRT, PALEX, R /)—Ta—, WPEIEEREZINT A—%, METs






