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Effects of Step Frequency, Heart Rate, METS, and Energy Expenditure
while Playing Golf on Golf Skills Levels

Toshio Sakawmi, Yasuyuki ABE, Hiroshi Kivora, Manabu Hamano,
Kaoru Tsuvama, Makoto YAaMATO, [tsuo SAsABUCHI
and Yasutaka KoBAYASHI

The purpose of this study was to obtain the step frequency, the heart rate, METS, and
energy expenditure in healthy adult men while playing golf under the same conditions. Nine
adult men were measured in three selected groups (three professional golfers, three amateur
golfers, three beginners) while playing of eighteen holes of golf. We took the measurements by
using the TKK DATA LOGGER for the step frequency and the heart rate while the subjects
played golf with a caddie. In the case of the in-course and the out-course, the step frequency
while playing golf for the three groups in the in-course were 57.3 7 (strides/min) and 66.2+
4.6 (strides/min) and 73.7£2.7 (strides/min) for the professional golfers and the amateur
golfers and beginners, respectively. The step frequency while playing golf for the three groups
in the out-course were 59.6+7.3 (strides/min) and 65.5%2.0 (strides/min) and 66.4+2.7
(strides/min) for the professional golfers and the amateur golfers and beginners, respectively.
The heart rate while playing golf for the three groups in the in-course were 103.0 5.7 (beats/
min) and 110.8£10.6 (beats/min) and 125.21+17.3 (beats/min) for the professional golfers and
the amateur golfers and beginners, respectively. The heart rate while playing golf for the three
groups in the out-course were 101.8+5.8 (beats/min) and 113.31+16.6 (beats/min) and 126.8*
17.0 (beats/min) for the professional golfers and the amateur golfers and the beginners,
respectively. The METS while playing golf for the three groups in the in-course were 3.9+£0.3
METS and 5.3+t1.1 METS and 6.4+0.6 METS for the professional golfers and the amateur
golfers and beginners, respectively. The METS while playing golf for the three groups in the
out-course were 3.9£0.1 METS and 5.5%£1.5 METS and 6.5+0.5 METS for the professional
golfers and the amateur golfers and the beginners, respectively. The energy expenditure while
playing golf for the three groups in the in-course were 728.0+53.0 kcal and 1044.0£341.0 kcal
and 1154.01124.0 kcal for the professional golfers and the amateur golfers and beginners,
respectively. The energy expenditure while playing golf for the three groups in out-course
were 751.0%£18.0 kcal and 1033.0%£329.0 kcal and 1331.0£69.0 kcal for the professional
golfers and the amateur golfers and the beginners, respectively. The energy expenditure while
playing golf for the three groups in eighteen holes (in+out-course) was 1479.0£55.0 kcal and
2055.01699.0 kcal and 2485.01-138.2 kcal for the professional golfers and the amateur golfers
and the beginners, respectively. Therefore, we suggested strongly that different golf skills in
the golfers have influence on the step frequency and the heart rate and the energy expenditure
while playing golf.

*BEAE, TVTBIRE, Y REREFRE, P GARER WD) BiRE, U By 7y FRBRE 85
GRS



114 B - R - B - EEF - Bl o KR - SR < MR

I #

TRFaTINT 7 —REEERI VT a—2TT N
7 OEM OB EPREORE. HEZRSWELTIT L
TEERL TV, 7TRFaTINT77—DINVT T
A hDEFRE R fthD 2 R~ X0 HEHE2S 134K
LTy, EPRHISELSYY, mEORKE L TEH
INBEHE VIO D REV EHERH LTV 3,
BREMIBVWHEEEDO T F 27 ITNT7 » — 5255
ELIEE, Tv7 LA hoBE0 a8, METS,
TR VF-HBERIEH CGREMR) Ki2E8L13L
AER L, D METS, T3V —EB8 15K
EHcLZEEEITTVELOHESH 2% BAYNL
BECHICI I BOHTIRIFASENIVWERBLT
WaA, BEOLDICR—EHHLDDOHEID Y —OK
ERRAR—VEHEMDACHKEND S LOEHLE S
NTVWAEY, Lizdi-T, S 7 3BEEAENE LEs
W EERENMEL, EBRERAR VDR ER &
Ziohb, LOrLEHSYRIVY 5 v FihofbRe
DA ERRICRIE LR, 159 v FOBKRH
12,000 /05 18000 5L HEL, ZDL XD R F—
HEE LR 1,200 » 5 1,700 kcal W9, i, EE
DX OERBEE L TRAETERCLITKD, BEE
HISTRetEAH 5 LIERE L TV 3,

T, AEloWRER, EESEOLLEI TV S
V- TRELEFERSHTERARG S 5180, 0dBT
BOWAT26DEER, TN 7 OER/KEDHELE
BRECHEHRIC O I NEELARIFL TV EDICD
WTRRET L 7o

il

I % *

A, WRBELUFHE

R, BFrodvry»—3% (GEE: 2755 30
%, B E: 173055 183.0 cm, AE 7050 5 75.3
kg), BF7<F a7 IN7 7> — 3% (FE#: 45 » 5 56
W% HE: 166.0 25 184.0cm, {48 57.5h» 5 84.0
kg), BFH.LOE3IL ERK: 27H» 5335 HE:
174.0 » 5 182.0 cm, {A&E: 73.3 » 5 78.0kg) TH -
720

I-ZDFEEE, TYPI—2 (3008 ¥ —F) &4 v
I—2Z (3215 ¥ —F) 02K 6218 ¥ — FT&H -1,
WERFREBFI1I0» 55 % 3BOMTHD, 1 v
I—=R2&ETY b 2OR ORI 40 5T -
720

HERBBER T TON-DOT, YHOAKEERVTH
30 EM 5 35.0 BEOHH T - 720

B. T 774 F0HHECAKOATE

TN7 FrAHOSHE N, £F v R VER
B oA — (THERAED 2RV TRE L 2o O
3, ISk COBRIAEM L, s IR
BEdic, BHELERORERIC Y7 » b vy —2%E
LT, BEME L niiREd cidiis i, S5 E 0k
MRSV ERE, EEERe N -0 v s -T2 —
RENLT, =V Fava—%—icBloiAs, &
Hoffr7a 754 (ai—=) TLHTEDEEH

HAERkdi,

1%, WIERREGETIICE, BEE OHEAIER ICIFE L
TWBTEEHRELTIT- 70 ¥72, B ELHKOE
EHEREMASKET %, #9380 HL#c Uictk, AlEE55S
L7

C. BEENE, METSHIUIRIVE—HBEOH

E

BREBENEOWER, Bz v -5 (£F—7
#HED ZHVT, BAMECTITY, 57325y 7
KRN 2 ERRL, BEOA A0S (HABLE=
SRHIZS, Respinall 26) T, BMEB LR A 2 EE %
Kdto, TOFRREFKE (STPD) % b & i, BREER
BB X URBRY 2B EZEH L 72,

% 7o, EEHAR O[] 30 /18, BEBATEHCL, &
BEOBRFEBINRENE L, HEHEI LS 2 — 4 T8
S NI ADLHE L BEBNEROHERERWT, BA
TEHEOERR ARSI, BB, ThSOHEIRE
W (K24 ) TIT- 7o

TN7 7 LA hOBREREOHER, SADTS LA
FOEHLMAM ([ va—2BLTT7Y a2 —2D9
t—= (N—7) BOLHEEEREITRL M » o0
A RBERCRALEH L, 7 7L 4o METS
13, Bon#BRFEENE (mi/kg-min) % 35mi/kg-
min TR L TR 1,

TWT7 LA RO X VF-HERRZ, OHRE0#
5 L - B RIEHE (I/min) Ic BBEHD 5 keal/l (%
1Yy bLOBREERE% Skeal & L) 2FEL,, v
A—2ABLPTI I I—-RTERELTIVT T LA DOEY
ERU TR [Vo,(ml/4}) X0.005(kcal/ml) X ~— 7
OEEIGN ], &5k, W —-ATHOALEEZMAT,
TNTFLAHOBT R VE-HBRE L,

T/, WERICIBEBEDO TNV T 7L 4 ER—&HR
5&951, ¥vF—RLETITV, T LA TL
775 T7BLCTN T R-VEBEANHBEMLEHLTWS
HDEHW,



T 7 OBRUKECHES TV 7 7 L A hoBE &L, METS, =2 V¥ —HBRICEX 3% 115

L. #% g

1. T77LAhDHHEMAEBORE

FuIdNT7 y— (sub; AY) ETRF AT INT 5 —
(sub; H.K.), #LLE (sub, M H) DI 7 7L Aok
BEDEEERBNT 70 75 A TIRIT LR AR L
7z0#, Fig. 1 TH %, T ZFhoXboriz =L
7 v A O, o TR 1 Ao, LBl
SEoOLNMIETH S, 15y v FhoBsii 7o T
77— DBE, 005 100385/20MER-> 20 LLH
LTOIBTEI BB, T<Fa7 I
77—, FILEIKEBIC LN, EHEI/NSLKS
BRZRLTVE, 1 59 v FhoOHKIE T o T
7 7 — DA, 100 /55 OKEREE LT W, T
FaTINT 7 —DEE, 1101/50KETH D, Ll
BEODBA, 160 Hi/530KELF LB -7,

S1 Hoi S2 Ho2

200 -+ IN it ouT
150 |

100 MWWWW‘A

50

Heart Rate
{b/min)

B
g o0y
g2
g5 10t
Pl
= 2100
22 5

0 T00 700 300 700

Time (min)
si Hor Sz 102

L W N —— T T —
S2 150t
EélOU&,NmMWMM'\/W
5]
= 50<

0
5 200p
£ 2 o)
O oy
= 8 100
S5 80 ”
v

Y9 100 200 300 100

Time (min)
s1 o Sz 102

W —— IN ——  —— OUT —
2 I50f
S
o 2100
=]
S s

0
g 2007
28 5
Q-8100
EAR

i 50 100 150 200

Time (min)

250 300 350

2. JWITTLAHOSHOER

TN FPLAHDO=ZROA v BLUT Y b O
ZRLIOD, Fig. 2 Thd, FHEHHKE, oo
7y —DA YHBET3ET08/4%, T b 596173
B0y, TRF2aTINT 7 —DA vhi6621T46 %5/
4%, T M 665E188/4r, FILEDA LA TITE
278/53, T P 66427 H/ATH ol Lichio
T, EEBHRBA Y, TorEbRTFToINT » —HE
EERL, DVWTCTRFT7ITNT »—, FLFOIEC
BEEERL TV,

TNTTFLAFO=ZHDA VY BILUETY FOBKEBL
Ul5yy FOBEBEERLEZON, Fig. 3 TH 5%,
Bid, 7oany > —04 vH82111600%/4), T U
b S 8937565 #3/4Y, 159 v FAS 171481928 33/
5, TRFaTINT »—DA H 99711796 /47,
T U hAS933610453/4), 150 v FA519307 %
1794 353/4y, HILEDA v H5 10090374 253/4y, T
b 2510322857 H/4), 1 5@ ¥ FH320412+1166
W/ DN THoteo LENST, BHEA Y, 79, 15
TYFEBR B INT y —BEEERL, DVTT<
FaTINT y—, FLEOMUCEMEERL TV,

3. W77 LA hOFEHRMAMOEE
TNTFLAHOERDA Y BLUT Y + OFHELH
BAERLOD, Fig. 4 Th %, FHEMAKIE, oI
NT »—DA vH1035E67 H/4, T A 101.8%
58¥#1/4), T=RFaTINT »—D4 5511082106
H1/%y, 7o rA 11832166 H/4, FLED A v H
125.2+E17.3%1/43, 79 v 251268173/ TH -
Too LIcHSoT, MK A v, 7o b EblcT o

Fig. 1. Comparisons of the step frequency and
the heart rate for adult men playing
golf with a caddie.

Upper trace records the step fre-
quency and the heart rate while
playing golf in a professional golfer
(sub; A.Y.). Middle trace records the
step frequency and the heart rate
while playing golf in an amatuer golfer
(sub; H.K.. Lower trace records the
step frequency and the heart rate
while playing golf in a male beginner
(sub; M. H.). S (1, 2) point is the points
indicate the beginning of the out-
course and the in-course, respectively.
The upper trace in the figure is the
mean value of the heart rate, and the
bottom trace in the figure is the mean
value of the step frequency.
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Fig. 2. Comparisons of the mean value of the
step frequency for three groups play-
ing golf with a caddie.

Closed bar is the mean value of the
in-course. Skew bar is the mean value
of the out-course.
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Fig. 3. Comparisons of the mean value of the

total step frequency for three groups
playing golf with a caddie.

Closed bar is the mean value of the
in-course. Skew bar is the mean value
of the out-course. Mesh bar is the
mean value of the total (out-course
plus in-course).
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Fig. 4. Comparisons of the mean value of the
heart rate for three groups playing golf
with a caddie.

Closed bar is the mean value of the
in-course. Skew bar is the mean value
of the out-course.
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Fig. 5. Comparisons of the mean value of the
work intensity (METS) for three
groups playing golf with a caddie.
Closed bar is the mean value of the
in-course. Skew bar is the mean value
of the out-course.
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Fig. 6. Comparisons of the mean value of the
energy expenditure for three groups
playing golf with a caddie.

Closed bar is the mean value of the
in-course. Skew bar is the mean value
of the out-course. Mesh bar is the
mean value of the total (out-course
plus in-course).
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