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Measuring Range of Motion and Muscle Activation of Flower Amangement
Tasks and Application for Improving Upper Limb Function
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Abstract. The objectives of this study were to measure the range of motion for joints and muscle activation
of upper limb for flower arrangement tasks for physical rehabilitation and to test horticultural therapy programs
using flower arrangement tasks for improving upper limb function of the patients with stroke. Major flower
arrangement tasks were classified with eight tasks (cutting 1, thick stem; cutting 2, thin stem; fixing 1, long
stem; fixing 2, short stem; rolling a leaf; bending 1, thick stem; bending 2, thin stem; and winding, using
a wire) based on the occupational analysis. When eight male university students (mean age 24.1 + 2.5 years)
conducted the eight flower arrangement tasks, range of motion for joints and muscle activation of upper limb
were measured by a 3D motion analyzer and electromyography, respectively. Based on the results of the
range of motion and muscle activation of upper limb, horticultural therapy programs using flower arrangement
tasks (total 33 sessions) for improving upper limb function of the patients with stroke was conducted at a
rehabilitation hospital, Seoul, South Korea and then the range of motion, grip strength, and upper limb function
of the patients were tested. Among the eight flower arrangement tasks, cutting 1, winding, and bending 1
induced the highest value for the range of motion in joints of shoulder, elbow, and wrist, respectively (P
< 0.001). In terms of muscle activation, eight flower arrangement tasks performed in this study showed various
patterns of muscle activation and several muscles were simultaneously used for each task (P < 0.001). In
addition, thickness and length of the materials used in a task had a prominent effect on the range of motion
for joints and muscle activation of upper limb (P < 0.001). The stroke patients had positive effects for their
range of motion of upper limb (shoulder, forearm, and elbow), grip strength, and overall upper limb function
through the horticultural therapy program. Thus, this study suggested that flower arrangement tasks would
be a potential horticultural activity for physical rehabilitation program. It would be interesting to apply a
customized horticultural therapy program using flower arrangement tasks according to the symptoms of patient

for physical rehabilitation.
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Table 1. Demographic characteristics of the male participants
(n = 8).

Variable Mean £ SD
Age (year) 241 + 25
Height (cm) 1745 + 45
Weight (kg) 70.0 £ 45
Body mass index (kg-m?) 229 +25

Dominant hand Right-handed




Table 2. Descriptions of the flower arrangement tasks performed by the participants.

Tasks Descriptions

Cutting 1 Holding a willow (Salix koreensis, length 50 cm, mean diameter 15.8 mm) with a non-dominant hand and then cutting
the stem using a scissor by holding it with a dominant hand.

Cutting 2 Holding a rose (Rosa spp. cv. Sacha, length 50 cm, mean diameter 3.9 mm) with a non-dominant hand and then cutting
the stem using a scissor by holding it with a dominant hand.

Fixing 1 Holding a sunflower (Halianthus annuus, length 30 cm) with a dominant hand and then fixing it vertically in a floral form
on a table. The floral form previously placed in the middle of the table (20 cm distance from edge of the table).

Fixing 2 Holding a sunflower (Halianthus annuus, length 10 cm) with a dominant hand and then fixing it vertically in a floral form
on a table. The floral form previously placed in the middle of the table (20 cm distance from edge of the table).

Rolling Both arms were placed on a table as 90° of elbow joint and then rolling an aspidistra (Aspidistra elatior) leaf (mean diameter
384 mm) on the table by both hands.

Bending 1 Holding a dogwood (Cornus walteri) stem (length 100 cm, mean diameter 9.6 mm) with both hands and then bending
the stem roundly.

Bending 2 Holding a dogwood (Cornus walteri) stem (length 100 cm, mean diameter 3.6 mm) with both hands and then bending
the stem roundly.

Winding Winding a willow (Salix koreensis, mean diameter 15.8 mm) with floral wire (# 23, length 36 cm) with a dominant hand.

o= q‘]
Z‘ﬂ-6OEH ?‘ﬂ)% EH*JSLE AdezAE AN A
S

E} a —%‘d"ﬂﬂ}.

Sloll A E7E EZo] AYS AU RH B A =3
S 2o ol ?‘#?J%%a‘-% AAste] FAR-EE Thotetal, &
AFBY AR 525 ofAl Rt A9ARE A2t 3
Qle] Mehs Foto] AA Aol A AREL Sl 2, 4l
A, & 999 et s g ahofeto]
o] 2 P4 R ZAR A3 HLee et al., 2004).

N AFHOR BA)

e @74

& opololz 27] 4719 Batow THsl] BREY

HAe Sl E5E 87HA EEol A
%‘%/\ of 24t A3} muj Aol A
ol o] &-5FAth(Table 2). F2/4 A
= H']EL}—,—(Salix koreenszs)Ql- DY F(Cornus wallteri)
£, A3}= Au|(Rosa spp. cv. Sacha)@} sljule}7|(Helianthus
annuus) S AHESFETE 1G-S G Uspidistra elatior)yS A
gajelonl, A Askg 2358 AHgstelch Agel A
$8 79l dEnhEd A 47 TUT S Us e )
$|(Stainless steel No. 23, Samjung Inc.)& ©]-&3}%oH,

Z2Y £ QoA AAKKorea Oasis Inc.)d] A&S A3}
Ar}.

20| M} S A WAL A A Fol2 %

ov -lN

mlo

Helol &g L25e v BEAWH 23 elbow flexion)
o] 90°% [F-A| =& HA5I%th(Chang, 2002). 3o 2
S8 Aol o)A 5 z pefof that FE 4
A&tk Table 2). tHAAELS A27] I(FL £7], A
15.8mm HEUFE o)), XPE71 2(7k= =71, A& 3.9mm
] o]8), 7] 11 &7, 30em 3fjHfetr] o), 271 2(&
£7], 10em jHpE}7] o), 7I(Fs °18), $171 1A
9.6mm 7> WAHLT ©]), 7] 2(XF 3.6mm gFe A

7 o]8), A71(36em Mg HAF 0] §) 9 AR TS
Saatsieh. 2 24 ol thgh AlRE el $E-S Table 2

1:1
o
=
=
=}
Al

¢]
o
—

% 2% BT BHE HAE P 42 28z ¢
ATt 7 e 3804 WEEem, v B4 F 350
FAALE ZEE Son

LRIISHS] S WAV elE ol S & Sl
RS ohm, Ao =948 FA el QA B E=
=g 58 (active), A 32} F2 Q9] 3o ofsf A
= HOIE $-F(passive) 0.2 TESHHLee et al., 2004). 4
7FeRfIE S8t 542 WAAR 93 7N E
TEste] Adst A w2HHE AAIsH] flsiAoln, BE7t
sl Ad, A%, Y wet AR F 2k, d
AT 4 AAl &gt} FFE e 4 7] dil
(Lee et al., 2004; Neistadt, 2000), & AF AL B3t
AHO HAE e R FUT S AAelA BE7FEE

£ 27539
A2 AL o] 7f(shoulder), B2 (elbow), ¢ forearm),
e (wrist) Solul, 2 ARSI THFUNE 8717 22

o] & Lo WA, o7 E Al A (shoulder extension, SE),

Kor, J. Hort. Sci. Technol, 30(4), August 2012



of7l-d==(shoulder flexion, SF), o}7}|2]%(shoulder abduction,
ABD), oJ7uj&(shoulder adduction, ADD), ©{7}|2]]4(shoulder
external rotation, SER), ©]7Juj 3] (shoulder internal rotation,
SIR), T2 &= Z(elbow flexion, EF), 2% % (forearm
supination, FS), £ Z(forearm pronation, FP), £&EQ =
H Q](wrist radial deviation, WR), £5-2 =1 Q|(wrist ulnar
deviation, WU), &E=2i(wrist flexion, WF), 5174 (wrist
extension, WE)®] & 137FA| 2 o] Ak AARE 52
B4 A AH(CMS-HS, Zebris Medizintechnik, GmbH. Inc.,
Germany) 0.2 2% 2 245kt o] Al~EL gz}
SRol EoF FAHZIEO} HALEL AYHo@ AT}
2= 9]0 (Chang, 2002; Rau et al., 2000), 7jol-& AL,
XA 1emQl 229} AT E YHYE A= ‘:‘% A AK(triple
active marker), Basic Unit CMS-HS, 5%

L3 4> 9l cable adapter, 221} A5 % 014 8}=
A7 &= o]FolA Utk S44A 7= Al A 1
ojxl Swof AxFor, 5= Al 919 e %
90°F o] F3lal, HOoRRE AU SAFIHA] &0l
£ 150cm7} HE=5 Zb g Attt SdstA fAlskAT
(Chang, 2002; Park, 2004). A#] €299 H3lE 7] ¢
A ASes EAA IME )8 ’fﬂi"‘i o, A WA A
FEA A= ATl BASH stef AdekE 1/20] He AH
of, & MR Mg FAA = A 9154 lateral epicondyle)

=)
o

2L 9] HAE 7 (styloid process)] 12A 7, Al HA
e FAAE &5l FAFSHTh(Fig. 1). 3719 A4 7F
of AAMEL SA Yol WelHA s s fEe=
S Zhob AFAIZTE AR AAIZE SARAA A" ] &
A FA Yol i e Y=9-=E WinData 2.19 22

T134(Zebris Medizintechnik, GmbH. Inc., Germany)2 ©]-&
stol 2 EARS) HuE A AL AVl Be

Fig. 1. Positions of the triple active markers attached on the upper
limb during eight flower arrangement tasks.
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Table 3. Demographic characteristics of the patients (N = 8).

Group Patient's ID Age Gender Time since injury P"’?re‘ic S/IEY Hand function
(year) (month) side C/BIL/IPIT*  Release
Horticultural HA 45 M 80 Lt F/FY +[-l-1-- -
therapy HB 43 F 39 Rt FIF +H ]+ +
HC 35 M 12 Lt P/N +[-1-/-/- -
HD 37 M 29 Q: Lt GIG [+ + +
Occupational OA 45 F 2 Rt G/IG +/+[+[+[+ +
therapy oB 69 M 58 Lt FIF ]+ +
ocC 61 M 12 Lt FIF +[+[+]-]- +
oD 54 M 29 Q: Rt P/F +[+]+]+]- +

*Q, quadriplegia; Rt, right hemiplegia; Lt, left hemiplegia.
YS/E, shoulder/elbow.
*Cylindrical/Ball/Lateral/Palmar/Tip pinch: -/+ (grip).

“Normal (N) > Good (G) > Fair (F) > Poor (P) > Trace (T) > Zero (0).
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Table 4. Classification of the flower arrangement tasks according to the level of difficulty and examples of flower arrangement program
for improving upper limb function based on the results in the study of measuring range of motion for joint and muscle activation of upper
limb during eight flower arrangement tasks.

Muscles Level of Tasks” Examples of flower arrangement program
of upper limb*  difficulty
SF I Cutting 1  After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
Winding
Il Fixing 1 After bending wood stems, put in them basin across, tie up by raffia peel and fix in #
Bending 1 shape and stick long and short flowers into the basin.
Fixing 2
i Bengmg 2 After rolling Aspidistra repetitively, make a flower cylinder, bend thin stems, put them in
Rolling X ) .
. the cylinder and then fix flowers through the cylinder.
Cutting 2
SE I Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
I F|X|r_19 L After rolling up Aspidistras to a thickness of 2 centimeters, make a flower cylinder, fill
Rolling ) ) )
Cutting 2 up them into a transparent cup and then fix flowers through the cylinder to blot out stems.
I Bending 2
Bending 1 Wind thick and thin stems together by wire, make a frame and then cut back flower, fix
Fixing 2  them in and out the frame.
Winding
ADD I Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
. After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers
1] Bending 1
through the bended stems.
[ Winding  Making a corsage by wiring stems.
ABD I Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
. After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers
1] Bending 1
through the bended stems.
M Bending 2 Make circular by bending thin stems (e.g. weeping willow), put the circle into a bottle and
9 < then fix long and short flowers through the circle.
SIR I Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
. After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers
1] Bending 1
through the bended stems.
1l Bending 2 Making a wreath by using fixed stems.
F|>.<|ng ! After winding thin stems (e.g. weeping willow), make a circle and put to a bottle and then
Winding .
Fixi fix long and short flowers between the frame.
ixing 2
SER | Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
. After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers
1] Bending 1
through the bended stems.
m Bending 2 After bending and weaving thin stems (e.g. weeping willow), make a ball and put them
9 < {0 a wide ball. Fix the ball by thick Y shapes stems and then use them as a frog.
EF | Winding  After winding flower leaves with wire and make bouquet of them.
. After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers
] Bending 1
through the bended stems.
1l Bending 2
Cutting 2 After bending stems (e.g. Actinidia arguta vine) and make them circular and then fix flowers
Cutting 1 in and out stems longer and shorter.
Fixing 1
FP | Bending 1 After bending stems (e.g. Actinidia arguta vine), make them wreath, fix some flowers shortly
9 1 and then stick them through the wreath.
. Make a mini flower basket by fixing thin stems of Japanese cypress and flowers on a
Il Cuting 2 .
brick of floral foam.
1l Winding I . . . -
. After winding thin stems (ex. weeping willow), make a garland by wiring the stems.
Bending 2
FS I Bending 1
Bending 2 After making a wreath wiring thick and thin stems like as vine, wind flower together.
Winding
Il Cutting 1  After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
m Cuting 2 Make a mini flower basket by fixing thin stems of Japanese cypress and flowers on a

brick of floral foam.
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Table 4. Continued.

Muscles Level of Tasks’ Examples of flower arrangement program
of upper limb*  difficulty
WR | Bending 1 Make circular by bending thick and thin stems (e.g. vine or calla) repetitively, and then

Bending 2 make wreath.

Il Cutting 1 After Cutting a thick stem (e.g. dogwood) 10 times, cut and fix flowers having thick stems
Cutting 2 into a cup.

[ Fixing 2  After winding some flowers by raffia peel or wire, fix them on a brick of floral foam and
Winding  then make flowers to pave style on table.

Wu | Bending 1 After bending stems (e.g. Actinidia arguta vine), make them wreath, fix some flowers shortly
9 1 and then stick them through the wreath.

I Bending 2 After winding very thin stems (e.g. weeping willow) together, make a ball and fix the ball
9 by thick stems and then use fixed ball as a frog.
I Winding  Making a corsage by wiring stems.
WE I Cutting 1  After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.

Flower arrangement by using a brick of floral form. After cutting thin stems (e.g. Japanese

. Cuting 2 cypress) and flower repeatedly, make a mini basket.
m Fixing 1 Flower arrangement by using strings. After binding up wood piece of small stone at the
Wi g end of the long raffia strings, fix them hang down on a vase both sides and then stick
inding A .
long flower to between raffia strings.
WF I Fixing 1 Fill up a flower vase by fixing long stems.

Il Cutting 1  After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers

i Bending 1 through the bended stems.
uT | Cutting 1  After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
I Cutting 2 Make a mini flower basket by fixing thin stems of Japanese cypress and flowers on a

brick of floral foam.
I Winding  Make corsage by wiring stems.

DM | Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
1] Winding  Make corsage by wiring stems.
1l Fixing 1 Fill up a flower vase by fixing long stems.

BB I Cutting 1  After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.

After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers

I Bending 1 through the bended stems.

I Winding  Hand-tied bouquet. After getting thin stems together diagonally, Tie up stems with raffia
Cutting 2 peel.

B I Fixing 1 Fill up a flower vase by fixing long stems.
I gzg::g ; After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
. After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers
I Bending 1
through the bended stems.
EC I Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.
. Make a mini flower basket by fixing thin stems of Japanese cypress and flowers on a
Il Cutting 2 :
brick of floral foam.
1l Fixing 1 _— . ' .
Winding After winding very thin stems together, make a ball and fix a long stems into the ball.
FC I Fixing 1  Fill up a flower vase by fixing long stems.

Il Cutting 1 After cutting a thick stem 10 times, cut and fix flowers having thick stems into a cup.

After bending and fixing flexible thick stems (e.g. dogwoods) in a flower vase, fix flowers

I Bending 1 4 ough the bended stems.

“UT, Upper trapezius; DM, Deltoid; BB, Biceps brachii; TB, Triceps brachii; EC, Extensor carpi radialis; FC, Flexor carpi radialis; SF,
Shoulder flexion; SE, Shoulder extension; ADD, Shoulder adduction; ABD, Shoulder abduction; SIR, Shoulder internal rotation; SER,
Shoulder external rotation; EF, Elbow flexion; FP, Forearm pronation; FS, Forearm supination; WR, Wrist radial deviation; WU, Wrist
ulnar deviation; WE, Wrist extension; WF, Wrist flexion.

YCutting 1, Cutting a thick stem; Cutting 2, Cutting a thin stem; Fixing 1, Fixing a long stem; Fixing 2, Fixing a short stem; Bending 1, Bending
a thick twig; Bending 2, Bending a thin twig.
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Table 5. Range of motion for joints of the upper limb during eight flower arrangement tasks (unit: degree (°)).

Joints Flower arrangement tasks’

ﬁ;légper Cutting 1 Cutting 2 Fixing 1 Fixing 2 Rolling Bending 1 Bending 2 Winding if:éﬁe
SE 239 + 36a° 45+ 02b 49+ 05b 09 +£03 48+03b 1.7zx0.8c 1.7+ 02c 08z% 05¢c **
SF 353 +73a 131 +29c 254 +18b 218 +20b 137 +23c 23.8+58b 139+ 14c 26.0%43b ***
ABD 288 +45a 1.2+ 07f 4.7 = 0.6d 12 +07f 3.8 £+04de 19.0+ 3.8b 113+ 12c 2.1+ 0.5ef ***
ADD 384 +44a 107 £ 1.8de 11.1 + 1.1de 13.0 £ 0.8d 9.6 +16de 313+ 6.0b 88+ 04f 266+ 3.9c ***
SER 245+ 18a 36 +08 7.9+ 32d 40 £+ 04e 41 +07e 188+47b 152+ 19c 49+ 07e ***
SIR 410 +45a 99 +46e 158 * 3.1cd 154 +1.6cd 12.0 +3.7de 26.0+ 50b 164+ 1.8c 156+ 3.4cd ***
EF 113.2 + 9.8cd 114.0 + 5.5cd 1128 + 2.2cd 109.5 + 7.4d 100.5 + 4.0de 133.8 + 6.8b 120.2 + 9.3c 147.2+ 9.8a ***
FS 448 + 6.0b 349 + 6.0c 17.6 £ 2.7de 121 £ 26e 218 +2.0d 59.2+135a 59.0+ 9.0a 532+ 7.2a **
FP 374 £ 59 146 +4.1e 210 +25d 132 +18e 164 +15de 443+ 93a 292+ 17c 326%27c ***
WR 168 + 56b 165 +52b 50+ 3.1d 133 £100c 4.9 +20d 205+ 44a 192+ 4.0a 10.2+25cd ***
Wu 12.4 + 3.7de 12.1 £193de 22.4  3.6d 9.7 £+ 21e 208 +53de 326+ 98a 306+ 47b 275%6.1c ***
WF 356 +76d 357 +38d 276 +58c 208 +86c 226 +32c 802+79a 77.3+100b 50.2+ 58c ***
WE 413 + 24d 352 +170de 46.3 £+ 3.0c 294 + 32e 28.0 +52¢ 704+98a 67.2+104a 624+ 47b ***

“SE, Shoulder extension; SF,

1, Bending a thick twig; Bending 2, Bending a thin twig.

Shoulder flexion; ABD, Shoulder abduction; ADD, Shoulder adduction; SER, Shoulder external rotation;
SIR, Shoulder internal rotation; EF, Elbow flexion; FS, Forearm supination; FP, Forearm pronation; WR, Wrist radial deviation;
WU, Wrist ulnar deviation; WF, Wrist flexion; WE, Wrist extension.
YCutting 1, Cutting a thick stem; Cutting 2, Cutting a thin stem; Fixing 1, Fixing a long stem; Fixing 2, Fixing a short stem; Bending

*Means of range of motion of the upper limb during eight flower arrangement tasks sharing a common letter are not significantly
different by Duncan’s multiple range tests (P < 0.05).
***Significance at P < 0.001 by repeated measured ANOVA .
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Table 6. Electromyographic analysis of upper limb muscles during eight flower arrangement tasks (unit: % RVC).

Muscles Flower arrangement tasks’

Ici):nggper Cutting 1 Cutting 2 Fixing 1 Fixing 2 Rolling Bending 1 Bending 2 Winding ialgr?gel
uTt 64.0 £ 3.82" 263+ 7.4b 98+ 29f 7.0+10h 11.0+ 2.0e 140 + 24d 86 +3.1g 233 £ 46¢c ***
DM 534+ 42a 82+04h 247+05c 196+ 05e 111+ 059 226 +22d 156 + 1.6f 305+ 26b **
BB 817+ 221a 189+ 10.5c 6.0+ 49f 85+98e 39%30g 369 + 151b 115 +79d 195 + 83c **
B 338+ 1190 320+ 3.0b 678+ 98a 185+ 21d 169+ 1.5e 223 + 53c 139 + 3.0f 122 +£1.0g **
EC 979+ 18.1a 471+ 13.7b 426+ 102c 364+ 9.2d 239z* 2.1e 350 + 6.2d 234 + 45e 423 + 14.6¢c ***
FC 61.1 £ 23.1b 153 + 10.1g 113.9+33.1a 36.1 £ 19.8d 27.1+ 53e 55.0 + 17.3c 11.5 + 3.6h 21.0 + 8.8f ***

“UT, Upper trapezius; DM, Deltoid; BB, Biceps brachii; TB, Triceps brachii; EC, Extensor carpi radials; FC, Flexor carpi radialis.
YCutting 1, Cutting the trunk; Cutting 2, Cutting a stem; Fixing 1, Fixing a long stem; Fixing 2, Fixing a short stem; Bending 1,

Bending a thick twig; Bending 2, Bending a thin twig.

*Means of range of motion of the upper limb during eight flower arrangement tasks sharing a common letter are not significantly

different by Duncan’s multiple range tests (P < 0.05).

***Significance at P < 0.001 by repeated measured ANOVA .
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Table 7. Changes of the active range of motion for shoulder after horticultural therapy or occupational therapy. (Unit: degree (°)).

SF? ABD SER SIR
Group Patient’s (0-180°) (0-180°) (0-90°) (0-70°)

ID Pre Post o Pre Post c Pre Post c Pre Post c

test test test test test test test test
Horticultural HA 120 120 0 115 115 0 30 40 10 70 70 0
therapy HB 160 160 0 165 165 0 60 80 20 50 70 20
HC 120 130 10 95 115 20 20 40 20 50 60 10

HD 110 120 10 100 120 20 60 90 30 70 75

Mean 128 133 5 119 129 10 43 63 20 60 69

SD 22 19 6 32 24 12 21 26 8 12 6

Significance NS NS * NS
Occupational OA 135 135 0 125 125 0 80 90 10 70 70 0
therapy oB 80 80 0 100 100 0 60 60 0 40 45 5
oc 70 80 10 75 85 10 70 85 15 20 35 15
oD 100 110 10 70 110 40 90 90 0 60 70 10
Mean 9% 101 5 93 105 13 75 81 6 48 55 8
SD 29 27 6 25 17 19 13 14 8 22 18 6

Significance NS NS NS NS

“SF, Shoulder flexion; ABD, Shoulder abduction; SER, Shoulder external rotation; SIR, Shoulder internal rotation.
YPost test - pre test.
*Significance at P < 0.05 by paired t - test. NS, No significance at P < 0.05 by paired t - test.

Table 8. Changes of the active range of motion for forearm after horticultural therapy or occupational therapy. (Unit: degree (°)).

EFz EE FS FP
Group Patient's (0-150°) (0-180°) (0-80°) (0-80°)
ID Pre  Post o Pre  Post c Pre  Post c Pre  Post
test test test test test test test test
Horticultural HA 110 145 35 25 50 25 20 60 40 40 40 0
therapy HB 140 150 10 150 155 5 60 80 20 70 80 10
HC 145 150 5 160 180 0 10 30 20 80 80 0
HD 140 145 5 170 180 10 10 40 30 80 80 0
Mean 134 148 14 126 141 10 25 53 28 68 70 3
SD 16 3 14 68 62 11 24 22 10 19 20 5
Significance NS * ** NS
Occupational OA 150 150 0 180 180 0 60 80 20 80 80 0
therapy OB 80 140 60 9 110 20 0 0 0 70 80 10
OoC 90 90 0 135 180 45 60 60 0 80 80 0
oD 145 150 5 180 180 0 60 60 0 80 80 0
Mean 116 133 16 146 163 16 45 50 5 78 80 3
SD 36 29 29 43 35 21 30 35 10 5 0 5
Significance NS NS NS NS

“EF, Elbow flexion; EE, Elbow extension; FS, Forearm supination; FP, Forearm pronation.
YPost test - pre test.
***Significance at P < 0.05 or P < 0.01, respectively by paired t-test. NS, No significance at P < 0.05 by paired t - test.
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Table 9. Changes of the active range of motion for elbow after horticultural therapy or occupational therapy. (Unit: degree (°)).

WF* WE WU WR
Group Patient's (0-80°) (0-70°) (0-30°) (0-20°)

ID Pre Post o Pre Post c Pre Post c Pre Post c

test test test test test test test test
Horticultural HA 10 30 20 10 30 20 0 0 0 0 0 0
therapy HB 40 80 40 45 70 35 20 30 10 15 20 5
HC 0 0 0 30 30 0 0 0 0 10 10 0
HD 45 60 15 40 70 30 30 30 0 15 20 5
Mean 23 43 19 31 50 21 13 15 3 10 13 3
SD 22 35 17 15 23 15 15 17 5 7 10 3

Significance NS NS NS NS
Occupational OA 55 80 25 50 50 0 30 30 0 15 20 5
therapy OB 10 30 20 15 15 0 5 0 0 0
ocC 25 25 0 30 35 5 0 0 0 0 20 20
oD 65 65 0 50 60 10 30 30 0 15 15 0

Mean 39 50 11 36 40 4 15 16 1 8 14
SD 26 27 13 17 20 17 16 3 9 9

Significance NS NS NS NS

“WF, Wrist flexion; WE, Wrist extension; WU, Wrist ulnar deviation; WR, Wrist radial deviation.

yPost test - pre test.

"No significance at P < 0.05 by paired t - test.

Table 10. Changes of hand function ability and manual function test after horticultural therapy or occupational therapy.

Hand function

Grip strength

Manual function
test score”

Treatments  Patient’s ID Cylindrical/Ball/Lateral/Palmar/Tip pinch (pound)
Pre - test Post - test Pre - test Post - test Pre - test Post - test
Horticultural HA +—I—1—1— A+ —]—/— 35 25 38 47
therapy HB [+ + +H[ [+ 25 30 72 78
HC +—1—1—1— 4 —— 17 30 31 53
HD [ +[+]+ +H++[++ 60 70 63 69
Mean 34 39 51 62
SD 19 21 20 14
Significance NS NS
Occupational OA +++[+]+ +++[+[+ 10 20 75 75
therapy OB +/H+]— [ — [+ — 0 5 47 47
oC A+ —— A+ —— 15 15 28 44
oD +/+[+/+] — 4+ — 22 20 53 59
Mean 12 15 51 56
SD 9 7 19 14
Significance NS NS
“The values were converted into 100 points.
"No significance at P < 0.05 by paired t - test.
HH oz AITE Fo BHo| o] 4H) Tl Fie]  E Fyshe A7t WAy ol
Aoz 048 4 9l /54 BRlsldn. o z B
leleh A3t 272 % o et =pe AR o) 43
230 2] 2719l 2ALL AAR AL ] Aeo] & A7 AAARS sl oheRt kol S ol
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