") Check for updates

Journal of Environmental Science International pISSN: 1225-4517 eISSN: 2287-3503
32(10); 713~722: October 2023 https://doi.org/10.5322/JES1.2023.32.10.713

ORIGINAL ARTICLE
s FFol AUl Hupol vl F

ur 'EP)* O|ZH“|1) z.uHo;p),o.I;_“GIZ)
Dgestn fefstal, 24 R n e Mt Te

Healing Agriculture Activities are Brain Waves of Individuals with
Adult Developmental Disabilitie Impact On

Kyung-Nam Park"", Jae—-Myun Lee", Jae-Yeon Jeong", Gye-yeong Heo?
])Depzzn‘mem of Horticulture, Kongju University, Yesan 32439, Korea
?Neuroscience Research Institute, Seoul University of Buddhism, Seoul 08559, Korea

Abstract

This study was conducted to examine the effects of care farming activities on the brain waves of adults with
developmental disabilities from September 2022 to December 2022, with a total of 16 sessions held once a week. For 28
adults with developmental disabilities, 15 participants in the care farm program and 13 participants who did not
participate were used as the control group. Before and after the care farming activities, participants' self-esteem,
happiness levels, and brain function indices were measured through surveys and electroencephalography (EEG).
Consequently, the self-esteem of the participants in the experimental group significantly increased after the activity, and
as for the brain function index, the left brain activity index related to stress, attention, brain function, and emotional state
increased compared to the control group in the experimental group of adults with developmental disabilities, especially
intellectual disabilities. Notably, the effect of care farming activities was greater for women than for men with intellectual
disabilities. Therefore, considering the differential effects of care farming activities based on the type of developmental
disability and sex, it is deemed advantageous to primarily apply these activities to women with intellectual disabilities in
order to maximize the healing effect of care farming.
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Table 1. Subject characteristics between experimental and control group

Control group (n=13)

Experimental group (n=15)

Subject  Types of developmental disabilities Sex Subject Types of developmental disabilities Sex
Al Intellectual disability Male A2 Intellectual disability Male
Bl Intellectual disability Male B2 Intellectual disability Male
C1 Intellectual disability Male C2 Intellectual disability Male
D1 Intellectual disability Male D2 Intellectual disability Male
El Intellectual disability Male E2 Intellectual disability Male
F1 Intellectual disability Male F2 Intellectual disability Male
Gl Intellectual disability Female G2 Intellectual disability Male
H1 Intellectual disability Female H2 Intellectual disability Female
11 Intellectual disability Female 12 Intellectual disability Female
J1 Autism disorder Male J2 Intellectual disability Female
K1 Autism disorder Male K2 Intellectual disability Female
L1 Autism disorder Male L2 Autism disorder Male
M1 Autism disorder Female M2 Autism disorder Male

N2 Autism disorder Male
02 Autism disorder Male
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Table 2. Designed care farming program from September 5 to December 19

Session  Date Program Expected effect
1 9/5 Designing a garden Cultivating expressive and creative abilities
2 9/13  Making a vegetable garden Cultivating cooperative spirit and social skills
3 9/19  Planting seedlings for kimjang Cultivating concentration and coordination
4 9/26  Planting radish, spinach, and carrot seedlings Cultivating concentration and coordination
5 10/3  Earthing up and top dressing Improving muscle strength
6 10/10  Thining and Fertilizing Training cognition
7 10/17 ecs(i[;glel;réglydier?jzii?i IrjneasttZrLilaSli ne Fostering eco-friendliness
8 104 Confoling diseases anc pest weins Fostering eco-friendliness
9 10/31  Harvesting lettuce Cultivating a sense of achievement
10 11/7  Harvesting chives Cultivating a sense of achievement and satisfaction
11 11/14  Drawing a garden crops Developing emotional stability
12 11/21  Making a overwintering garden Cultivating expressive and creative abilities
13 11/28  Harvesting radish, cabbage Experiencing self-sufficiency
14 12/5  Harvesting brown mustard, radish Experiencing self-sufficiency
15 12/12  Sowing a overwintering crops Cultivating concentration and coordination
16 12/19  Having a potluck party Fostering affinity and social skills
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Control group Experimental group
(n=13) (n=15)
| I | | l |
Intellectual disability Autism disorder Intellectual disability Autism disorder
(n=9) (n=4) (n=11) (n=4)
Male Female Male Female
(n=6) (n=3) (n=7) (n=4)

Pre-test
None Care farming program activities
Post-test

Fig. 1. Electroencephalogram measurement experiment flow chart.
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Table 3. Brain function index meaning

Brain function index Hemisphere

Related frequency

Meaning

Activation Quotient (ACQ) Left, Right
Resistance Quotient (ASQ) Left, Right
Attention Quotient (ATQ) Left, Right
Brain Quotient (BQ) -
Basic Rhythm Quotient (BRQ)  Left, Right

Correlation Quotient (CQ)

Emotional Quotient (EQ)

Self-Regulation Quotient (SRQ)

@ wave, low 8 wave
0 wave, high 8 wave

0 wave/SMR
All frequency
Closed eyes a wave

Right and left EEG
amplitude, correlation

Left @ wave, right @ wave

@ wave, SMR, low 8 wave

Brain activity state identification

Physical and Mental Stress and Anti-stress
Determination

Brain awakening degree determination
Comprehensive judgment of brain function

Degree of brain development, stability, and aging
The Balance of the Left and Right Brain

Emotional balance state judgment

Brain autonomic nervous system control ability
determination
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Table 4. Homogeneity test of self-esteem and euphoria between experimental group and control group before care

farming program

Pre-test
Scale index Group t p
Mean + SD

Control 51.1 + 10.71

euphoria -0.16 0.871
Experimental 50.4 + 11.12
Control 23.5 + 3.67

self-esteem -0.84 0.408
Experimental 22.2 + 4.60

Statistical result of t-test.

Table 5. Difference comparison of self-esteem and euphoria between experimental group and control group

Pre-test Post-test
Scale index Group t p
Mean + SD Mean + SD
Control 51.1 + 10.71 56.2 + 12.94 -1.11 0.280
euphoria
Experimental 50.4 + 11.12 54.9 + 9.20 -1.22 0.234
Control 23.5 + 3.67 25.5 + 3.43 -1.44 0.164
self-esteem
Experimental 22.2 + 4.60 26.2 + 3.34 -2.72 0.011*
Statistical result of t-test, * indicates p<0.05 range.
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Fig. 2. The impact of healing agriculture program activities on brain waves of adults with intellectual disabilitie. (A) Contro!
group; (B) Experimental group. ACQ: Activation quotient (L: Left, R: Right); ASQ: Resistance quotient(L: Left, R:
Right); ATQ: Attention quotient(L: Left, R: Right); BQ: Brain quotient; BRQ: Basic rhythm quotient (L: Left, R: Right):
CQ: Correlation quotient; EQ: Emotional quotient; SRQ: Self-regulation quotient. Error bars represent standarc

deviation. Statistical results of t-test,

* indicates range p € 0.05, not indicated means not significant.
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Fig. 3. Comparison of electroencephalogram pre and post-test the care farming program activities for adults with autism
disorder. (A) Control group; (B) Experimental group. ACQ: Activation quotient(L: Left, R: Right); ASQ: Resistance
quotient(L: Left, R: Right); ATQ: Attention quotient(L: Left, R: Right); BQ: Brain quotient; BRQ: Basic rhythm
quotient(L: Left, R: Right); CQ: Correlation quotient; EQ: Emotional quotient; SRQ: Self-regulation quotient. Error

bars represent standard deviation. Statistical results of t-test,

significant.

1_4

944 2 WsH= Brainquotient(BQE= 71919 &
250l AR Hut &F3t vlwste] duhd A4
St A& HEr= 2] °]th(Echauz and Vachtsevanos,
1994). A& AL2 ¥ 715l e s2o] &=
‘?:}0} ”o}—i %l 7%= 5k Hl olde= A= dH
A =9 &F A4 5 ATQ

—El o

* indicates range p € 0.05, not indicated means not

BQY] F7h= AA °H° o] AFEat X715 FIAI

7= o Bt ole Aoz UshdthPatel et al.,
2020). Emotional quotlent(EQ)/] Aoz Ad A
I+ H|w sl 73.0004 77.02.2 H4=7} °“}54 ATk, A
A7 © EﬂEP ZAAA = A7) =L oy x|k

Hobe A=kt Ale] skl ohE Aldol| tigh vzt U



720 e - ol AE -

A - AL

100

100
1 pre B
I post _ _ _

w807 T+ T b IT 1 T T o -[ T T 8o
< _ — I__ T -[" '[ it
|
s ol [ T | A
£ 60 . _ I 60
9
E
T 40 L a0
=
S
-

20 A L 20

100 100

T D

80 - S ] )
’ ; I = | NEE
z L I . .
g 601 o ) I - 60
)
<
E
S 404 - 40
‘=
S

20 - 20

; E
1

0 u u T T Y T

ACQL R ASQL R ATQL R BQ BRQL R CQ EQ SRQ

T Y T ? Y T
0
ACQL R ASQL R ATQL R BQ BRQL R CQ EQ SRQ

Fig. 4. Comparison of brain wave patterns before and after therapeutic agricultural activities in adults with developmenta
disabilities (A) Male control group; (B) Male experimental group; (C) Female control group;: (D) Female experimenta
group . ACQ: Activation quotient(L: Left, R: Right); ASQ: Anti-Stress quotient(L: Left, R: Right); ATQ: Attentior
quotient(L: Left, R: Right); BQ: Brain quotient: BRQ: Basic rhythm quotient(L: Left, R: Right); CQ: Correlation quotient
EQ: Emotional quotient; SRQ: Self-regulation quotient. Error bars represent standard deviation. Statistical results of
t-test, * indicates range p € 0.05, not indicated means not significant.

B e, Who] A7 o2 7 4 de aES
ot So] UehtA o714, 98, 4532 2
(Piechowski 1991). o]2igt A¥t= X|f-58 &
Folzto) Abd- AL vuh WskE F8) 21559
517 AHCE oMY W o] e 2 FRI A A 9 ¢
(RSA)7} 257158 Hdohe S SFH(TH),
W AE A FHRE AT A AH el (RHB) 7T 2R
78 (O ol elet, A olel B,
e Tl 9A Z*EOH et o
A trete) Agjel B2 8 B ok 0749
dstel Wzt BRs 344 Sow BEHnT 43
2ol AASF Fol 038 TARLS H2eT 5 9
HKim, 2006). THHA 25 B-EolA o] o] of

@ Clore 49 50 39 ol A1 & 2 o]

djo

O}ﬂ Fﬂ
o

it
ol

=
|
1

i

¢

OZi

2 A0 DY ¢ Yol ASQE AEAAI B
ApERell A LR 21-30H29) 59 DEKE)To

< HEKR)=HE 7IHre = ARtE=|, o= Afsd =
273 gx5o0] AQl 2]AAofelof|A] 1A} TEHS L

F1 AEF A0 tht AP Fol= dloll FFS
ZA] Fotal & 4= ItK(Peniston et al.,1993). A0
2ol o] Af-sdes A= AR el oA 248
2GRt Folu|et duks AR, 227 ofQl &
AL AT FAHCE Fouet AE A2 4 A
o}, A& 7ol o2k AEo] 79 F AEH A Z|=¢}
A A (E =)ol A Fomet AaE 42 4 AN
o}, ofef z| A& ol Ql FRF ool A Bt oz etof A
AFsdds T2 A2 2t o & A= 5
28} 2= 9}



A554 Bl Jug

432 8

|

A= 20~307) 4 FElRle) AR &
ol Aok d L AR A wsho] n A= S 9
o]o].l— 7—] og ;qol.—_oi uilaﬂoﬂ ;d-o—.‘|§_ AlS E‘%
Aotz 7ol glof 2 MEE B,
2 Aolxe] Aag ot 2ol Kok 4= gk,
A5 ] Lo T2 7 = .50 AfolE=E7t
AN BAAoR Folulgt Z7171 1A
Ao REY WY B5e o] 48
2 BT S wolof st el BT

S1I FRE AYAL DAY qTL Pstol 4
ol Z7Ket Aoz B % ek

S, A5 T2 8B5S Folo] 57 9)
o] AFWHIA Bl Z7bh gglont fejulet 2
TR HolA] ggiet.

A, w5 Rl A5 AaT 2
3}, ZpoR Rt 2RI 1715 Al glol

frojulgt AT TP ) o) ebgole] 3T 4
ol we} 213599 Tt ok A Yehd 2u 5
A& % 9k Afsd 259 444 Z3E I
N71AE @7 AEo] olg Fof thdA S0
289 m2 0] /E g Fgo] o] Fold ARAE
743 9kt
AlH o 72 Hidz ool Eo] YA Lol A 2Q] ]
A 85 28-S Solo] QolEEe] Zvte} ofef
She Mtz 249 4 98 AT 5 A%
ol Bt op zm Ao Az aats
T e 2O ALY A A2 =2
WA A5 B 22T gt o
HaghZog gt

O

j_?_[w‘

b o

p

A

)

I L2 o
i n)

re ot

N
M)
-+

N
N
inj
i)

N

P

REFERENCES

Argyle, M., Martin, M., 1991, The psychological causes of
happiness, Subjective well-being: An interdisciplinary
perspective, 10, 77-100.

Baek, K. J., Yi, S. G., Park, P. W., 2007, A Research on the
effect neurofeedback training before & after about
emotional and attention deficit characteristics by
timeseries linear analysis: for primary student, J. inf.
Technol. Appl. Manag., 14, 43-60.

Echauz, J., Vachtsevanos, G., 1994, Neural network
detection of antiepileptic drugs from a single EEG

golile] Hutef] w] A= FF 721

trace. In Proceedings of ELECTRO' 94, IEEE,
346-351.

Gim, G. M., Moon, J., Jeong, S. J., Lee, S. M., 2013,
Analysis on the present status and characteristics of
agro-healing in Korea. Journal of agricultural
extension & community development, 204, 909-936.

Jang, H. S., Yoo, E., Jeong, S., Kim, J. S., Ryu, D. Y.,
2019, Effects of an agro-healing activity program
on the physiological condition of adults with
chronic metabolic diseases, J. People Plants
Environ., 22, 355-364.

Jung, H. J., 2020, Development of Korean-style
agro-healing vocational rehabilitation model for
people with developmental disabilities, Doctor’s
thesis, Nazarene Univ., Chunan, Korea.

Kim, K. M., Moon, J. H., Jung, S. J., Lee, S. M., 2013,
Analysis on the Present Status and Characteristics
of Agro-healing in Korea, J. Agricultural Extension
& Community Development, 20, 909-9309.

Kim, K. I., 2006, Ecological structuring the process of
participation in physical activity for children with
disabilities, Korean Journal of Adapted Physical
Activity, 14, 73-97.

Kim, K. H., Ryu, H. S., 2021, Effects of golf exercise
participation on self-resilience and subjective
happiness in married women: Journal of Coaching
Skills Development, 23, 9-10.

Lee, E. S., Cho, M. K., Yoon, J. W., 2008, Effect of
horticultural therapy program based on
reminiscence on the psychological and
physiological improvement of the aged, Hortic. Sci.
Technol., 26, 177-188.

Lee, G. W., Jeon, J. M., Choi, L. J., Jung, J. H., Cheng,
H. C., 2021, Effects of Agro-healing Activities on
Stress, Resilience, Happiness in Young and Middle
Ages, Proceedings of the Korean Society for
Horticultural Science, 10, 151.

Lee, H. J., Won, H. T., 1995, Self-concept and paranoid
tendencies. Journal of Psychological Science., 4,
15-29.

Ministry of Health and Welfare, 2017, Act on the
protection and support of the rights of persons with
Developmental Disabilities: Article 2, Section 1.

MOHW, 2022, Statistical information report, EPRI
publication 117061, Ministry of Health and
Welfare, Sejong, Korea.

Olejniczak, P., 2006, Neurophysiologic basis of EEG, J.
Clin. Neurophysiol., 23, 186-189.

Park, H. C., Kang, D. G., 2017, Healing agriculture in
the U.S. and our application of healing agriculture
in Community Revitalization. Rural Society, 27,



722 e

215-269.

Patel, D. R., Cabral, M. D., Ho, A., Merrick, J., 2020, A
clinical primer on intellectual disability, Transl.
Pediatr., 9, 23-35.

Peniston, E. G., Marrinan, D. A., Deming, W. A.,
Kulkosky, P. J., 1993, EEG alpha-theta
synchronization in Vietnam theater veterans with
combat-related post-traumatic stress disorder and
alcohol abuse, Transl. Pediatr., 6, 37-50.

Piechowski, M. M., 1991, Emotional development and
emotional giftedness, in: Colangelo, N., Davis, G.
(eds.), Handbook of gifted education, 3rd ed.,
Pearson Group, Boston, 285-306.

Rarick, G. L., Widdop, J. H., Broadhead, G. D., 1970,
The physical fitness and motor performance of
educable mentally retarded children, Except. Child.,
36, 509-519.

Rosenberg, M., 1965, Society and the adolescent
self-image, 1st ed., Princeton University Press, New
Jersey, 16-38.

Seol, G.A., 2020, Changes in Work Performance Ability
and Emotion of People with Mental Illness through
Vocational Rehabilitation Program Based on
Horticultural Therapy. Doctor’s thesis, Daegu
Catholic Univ., Daegu, Korea.

Son, B. D., Heo, K. H., 2016, Analysis of Variables
Affecting Children's Self-esteem: Sociodemographic
Characteristics, Health Status, Neglect and Abuse,
Peer Communication Alienation, and Relationship
with Teachers. Journal of Adolescent Studies., 23,

317-337.

oA - FAA - sIAY

Sul, G. A., Yoon, S. Y., Choi, B. J., 2020, The Effects of
Emotion and EEG of People with Mental Illness by
Vocational Rehabilitation Program Based on
Horticultural Therapy, J. Soc. floral art design., 43,
57-79.

Yoon, M. S., 2009, Effects of Horticultural Therapy on
the Changes of Brain Waves, Depression, and
Reduction of Anxiety for the Children from Single
Parent Family of Low-Income. Master's thesis,
Korea Univ., Seoul, Korea.

Youn, M. K., Hyun, K. S., Park, P. W., Lee, K. S., Jeong,
D. L., Lee, J. E., 2012, The effects of neurofeedback
training on brain function quotient of elderly with
long-term care insurance service, West. J. Nurs.
Res., 18, 111-119. Reduction of Anxiety for the
Children from Single Parent Family of Low-Income.
Master's thesis, Korea Univ., Seoul, Korea.

* Doctor's course. Kyung-Nam Park
Department of Horticulture, Kongju University
knam-1@hanmail.net

* Doctor's course. Jae-Myun Lee
Department of Horticulture, Kongju University
723jaemyun@hanmail.net

* Graduate student. Jae-Yeon Jeong
Department of Horticulture, Kongju University
jaeyeon07@smail. kongju.ac.kr

* Researcher. Gye-Yeong Heo
Neuroscience Research Institute, Seoul University of
Buddhism
E.brain@kakao.com



	치유농업 활동이 성인발달장애인의 뇌파에 미치는 영향
	Abstract
	1. 서론
	2. 재료 및 방법
	3. 결과 및 고찰
	4. 결론
	REFERENCES


