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Summary

Gardening activities have been shown to be effective in facilitating health maintenance and
dementia prevention in elderly individuals. However, only studies conducted outside Japan have
examined the physical load associated with gardening activities. In Japan, no study has yet
examined the effects of gardening activities on elderly individuals who have recently become
dependent on nursing support or care. In the present study, six typical gardening activities—
1) tilling, 2) furrowing, 3) planting, 4) watering, 5) sowing, and 6) weeding—were conducted
as therapy for elderly individuals requiring nursing support or care. Measurements of metabolic
equivalents (METs) and vital signs (e.g., heart rate [HR] , skin temperature, percutaneous
arterial oxygen saturation [SpO,], pulse, and systolic/diastolic blood pressure) were obtained
before and after conducting the activities. Analyses revealed that METs were the highest for
tilling (492 * 1.39 METs) and the lowest for sowing (2.35 * 0.30 METs). Tilling, furrowing,
planting, weeding, and watering were found to impose only a moderate physical burden, and
the load was minimal during sowing. Additionally, in the present sample of elderly individuals
requiring nursing support or care, METs measured during gardening activities were of lower
intensity as compared to the average value alone, but medium-level intensity METSs were also
observed temporarily. A combination of the six gardening activities provided more than 8.0
—10.0 METs/h in a week, indicating that gardening activities may be effective for facilitating
health maintenance and dementia prevention in elderly individuals requiring nursing support or
care.

Keywords : blood pressure, heart rate, metabolic equivalents (METs), pulse, work analysis
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Table 2. Outline of gardening activities,
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Fig. 1. Gardening activities provided.
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Fig. 2. Flow of measurement of gardening activities.
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Table 3. Analysis of gardening activities.
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Table 4. METs and HR as measured during gardening activities.
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Fig. 3. Skin temperature before and after gardening
activities.
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Fig. 4. Pulse rate before and after gardening activities.
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activities.
F£6X. EHEFIEOIREEME.
*p<0.05, *p<0.01, ns BRERL.

(L] R (WL, [EEWORY ] A7
ZIFoNTBY, HoA" T RENICEY
T 5,

5 [I58E ] 2 ek L 723554, BIRaRTHYE <
RS B EEE, “HE) A7, T Th o
(BB3%). “BrE" X “Ehl” & [TERAHE] e
nenem, s5mHE oA LRBEPRNTRE
, TIAH] b#nen4d, 6 (6EPRER) &
HEO AT, BRTT, S AKT R EICHRTE Do 7,
L2L, BHATLIAQALYDPERBMICOERIZIZN
FNR200g b W THL I LR, Aar EEER IR
L/MRIEOBRT NI E A DR RETROEN LD o 72
ZEMS, AR XS IZ105 N O B T H 1L,
EBRIIIHEEZ EGHRAMIIREIEREZE)TH
272,

VEEGHTIC & o TEAEENERL AP EHNIIR S
n, BRLIEREOGERORHRL AL EFRA D NI,
FZOANDNRTE LHPFARLEMT 5 HEEEPEDORED
WHatE) O EHILIRERIEZ SN TED, L
ML, BIEEIIANIZE TR L2 DA EE O/
RVEERE, BB LVAMEV R L D720, O
FBEVEET 24T ) LD EETH 5,

2. E=EEBDMETs

PERMETsIE, MREZINET 24 (¥ 77 ANy 7))
FEEVWEPLEH T, BEERTIET SN
H (7T ANy 7)) THESNTWA, —F, K
Wi T L7 iGEh et Tk ] % v CMETs
FHEIBL TS, MEOWMEHLEIENITIHL DD
D, 7T ANy ZHEEDEET £ 5 %LU &
FHOLERFEOREIIEWI EPRESNTWE
(Ohkawara®, 2011).

Z ZTHED R BIEEICOWT, #E SRS %
xR E L7zPark s (2011) ORF%E & AEFZEOMETs (F

A fETE ME

WME = EHER ) ZIEFIRT &, B Adb5+
12 METs, 2704 METs, “F%" 34+0.6 METs,
20+02 METs, “EfHfi" 29+09 METs, 20+0.3
METs, “2*A7K” 28+09 METs, 20=03METs
ECHBLBIERET NTIZBWTANZED
METsfli 251 < 7% - 720 R IZMETs (#% K
fif £ E#EAFZE) OB TIX, “BFH) A" 45+12
METs, 49+14 METs, “Br#%" 34+06 METs,
33%06 METs, “EHi" 29+09 METs, 35*08
METs, “2*A7K"28%09 METs, 32%05 METs
E Y, AR TIRFERE LR RLEWEERL,
T L B - BEAEO SRS & OMICK
XREE o7,
ToOZEXY, [{hEEY FIFTEATEIE]
R HER L % A3 A TR %247 9 81
TR - AL SOVICER T TRV SRR
ERDZENbRoT, TD0, B OMETs (#
KAE) THZ 724, Parkd (2011) OHFZE & AHF
FUIIREBENI oot E L bND, —F, 1§
R TRA L JICETIR - BEMEOERE IEEA
E— FPEECTHo72), IMRIEZR T2 Lz2 e
ICL > TMETSEME T L7z A BN D,

DFN, TIRCNENLEL 0 IR 7 EEE E
b La, REFEOMETsIE, FHELITTHR
B EARBREEIC L Z T, TEER, —REIIZIZFTRED
B0 5 2 ED SN E o fze —FEAICREREE
DETEH DD BEEPE P ZHEEL, REOAMHH
PAHEII—ANDE ) OFEEEICEBER L 2o T in
MENDPEFERT HZEDKYUTH S,

B ZAESERI AT BT 2 [ESEAIE 1 “FhH A7,
BAZZ T, “BRET D6 TR LE L, RWT EHE
AT, CRREET ONAICIKT L7 (53%K). ZDE
FHIIMETs CFgMlE) LIZIZR U TH 0, [T EHEE |
DEESEIIMETSHD E o TWAH I &b ),
[EERIEE ] EMETSIEB#E L T2 &2 N5,
Thbb, [MEREHE] 274 U EoEEIhEET
FNUUTIIERRE & & 2 5, 50T - 72 REZEEEL
FhCd EREEE] 29752 LICL-sTHIRE
JEMETs% Filll§ 4623 TELEAD,

3. EEE£50OHR, BEiEE

HRIZ “@A7-T” (113.0+108 bpm), “FF5 A" (1104
+81 bpm) DNEIZEE T, METsfEA W 3 EHRD
m < A ENS RSN (554%). METs& BRI,
“Fro AT, AT X 1kgbl o BEEMAL 272
W, ENLAOLEEIZIART, R E L 72 F Fi
JES 2 &9 %EE) & ), HRROEEEEE K E L
mole (BB3%). 72, MFEEFICEREZHFLTO
BB OEEIZIERTREPr o722 8 261
5 (5543, —F, B IMUETH > 72 DILER

33



34

THEBOERPETHY), BEZHFTHMHAL 2V
ETH o722 ENEZON, EEEENSHTD [1E
FEME | 1L EEROLEDHRICH 228 % T
LTW5hZ EHUREE N7z,

IR, PEBRADMEIE R iGEh 2 Bk L, WL
WIHEEN TR OIBD 2 5 2 s T b (B
R, 1974) 0 ZD728, 77 T TIVE o R
HLIREECEELEM L, EHTHREOHRE T
BLGSOIEERE YTy Pu— 34U, HR% &E
BmOHZE LTHERTAZEBFETHY, VRS
HEHICORITAZELTE B,

4, EEEENRORBREE SpO,

W, R MG EB A I LI e & b2
L (CAZE, 1989), %4 M o KEFH % 8T, &
AR ERSS LA L RS, 1981), EEHE
MAKE L B IZONTHIEHEFIRY LA 2 GF
Kb, 1987) T EHME SN TV D, REFZEIZEBW
THMETsHEMETH o 72 “BA2 T, W O 21F
FICBWTEMERROAE R EAPRALNT DI,
METs®HRD K E 0 5 2 6 OVEED R BT A3 R
Mol2lzDTHS ),

FEOAT CBWTERRIR TEREN Lo M
HE LT, EEFERHOSIRSLEBENIIrOEEH &
D LK<, HEAYHLE R IREE CIEED T T bz 720
HREMDIEEDENRKREDP /-2 EBHIT NS,
RIRRLUEDPMOEEFERH & R THIUL, B
TR AT AIRRIC RS R AMEERIC LA T 5
MREME L EZ b5,

SpOIZ DWW TIE TR TOREIZEVEE I B TR
BICAEELRETIRL, —RICEFHEESDbNL6 ~
99% DHFANICILE o T2 & L, 34t /-2
VeI RIRRE 2 5| Z 2 23 X 9 7l 7 ik s
Do TR LD S LT,

5. E=EERIRDIRIEE

— A E R OIRINE RN & e_THAD T 5720
157372060 ~ EAIEFEL EhNTwa (JLI,
2015) 7%, “Hho AT ZFOHPHAEBRZ TVBH I LR
PESESHT, METs, HROK R A S b v FIRE M C
Holrb\nwz b, —F, AEEDOLP-T: “HRHE X
METsRHRIEARKIETH - 722 £ 05 b AR
EIZREETHD EVR D,

FEETIDLDIOO, FEMBOENIILEALR
MPolzUe) AL D “DAK EHEEY ET L E
FIZE ST, A" R T ICHRTL 22T,
W F% 3 2 0B EN D %  GRAN A LD
BRVEETH o720 LL, “DAK 1AW & Fk
EOREER FEOMIZ LA, A, REEZR EHNESR)
BEMTRAZET D REMD D 5 7205 1R 13Kk & 70 lRAE

TRHEM 24T ) LED D %o

6. IMREHAMAE - $L3REAME

TES (1998) (&, HFUWEEDOHED R LI L H1EE
AMVARISE LT, EEORD KL THEBEED A J
4% BEEREDA NV AT LI EI2LD,
MED SR 2 E KT 2.0 DMayer wavelll s
DWERDBHR SN2 L Z2HELTWV5D,

e EIHE R METs, HRAMR bV “FH" 1B w»
THMESHEIZ LA LB E LT, fhoffEL 2
D 3cmlU D128 D RICKEDOIET 2% LT & vo
TR AEEDRE D R LR, ) FCHEFERICAND
NTIMEEPREEZTE o lzEP N2 L), A
FLAZRE U2 EDNEZ SNA,

N NI 720 T, ERRCEAEORICH
W, FIFIEONA VA v OF = v 7 IZHERIR
HBOME FERL T HixE%£ < (145, 2010),
INSZEEHEHOHMBETHET A2 LI2XD, (HH)
O HRART OB R E I FOREELIE L L CF
HATEBTHA),

SHROREEE=EROATREN

RIFFECIE LB LE R R E 12 6 FEO R EE
EARMALL, METs, HR, FZJE#FEME, SpO, MR,
POE R, PEsR I mE 2 51l L 720 SpO,%° Ik 4H,
MFEBBERIEE 2R TH - 72720, Aok
T X 51055 B O RZEVESE d mleE 28 7 Az
DT 5T E B BEIZERITEL I LML,

RHVE B E OB B O M AR R S5
FADH, 2008) TiE, MEBIOEBE L ORI DO
T3 2 ~3METs2#E L T b (ORIES, 2006) &
WO RGN D B AIFSRIC BT AMETsCES )L
Y ENEOSIHTICBWTH 14 ~ 27 METsD#i
F &b, METs (KfE) Tid24 ~49 METs & fi
WEkE (Parks, 2011) ERIEELZENLL D EHW
EIZ o728 12 XY, BlEORBAETFHOT 7
TAET AL L THELRESEPHERTEXLEEZDL
n7.

[EBYFAE - EEIRS OUETICHE T 2 HiES Wis
| (L5784, 2017a) (2X 2 &, I - F - IR
2B L CRas il A L HE #i PR N 0655 DL o> i
TEREHERE D 72 0 1B % WD 7 W B RIGE) % 4 0 4
MDA LThERTIEE L, MEZMbDLT 1AM
12100 METs - 479 2 & & 3EdE L T\ 5, ARFFET
B 52127 5 72METs CF39fE) 5, 20 HEZER
D7D LELREZETT 75 A6 (1105~ 155
) R#ESRITRL,

15 mx20 m® Xl CH 35 % 17 212,
ELTHEHBD,

R
1 H2EBEED “2AK %27 HMH,



Table 5. Possible combinations of gardening programs as therapy for elderly people

who need care support.
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