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The effect of agarwood inhalation using an electric incense burner
on stress and brain waves

Hyun-Duck Park, Hee Wook Weon'

Division of Brain & Cognitive Science, Seoul University of Buddhism
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Abstract This study was conducted to investigate the effect of agarwood (Thymelaeaceae) inhalation
using an electric incense burner on stress and brain waves. Sixteen participants were included in the
study during the period from September 2019 to April 2020. Participant recruitment was undertaken by
the 'H' center. This paper focused on stress reduction and compared the differences in stress and brain
waves before and after agarwood inhalation using an electric incense burner. Electroencephalography
was measured by a 19 Channel, Brainmaster Discovery, and analyzed using a NeuroGuide, LORETA (Brain
Mapping). The analysis of technical statistics was carried out using SPSS/WIN 21.0 and the Wilcoxon
signed-rank test. The study observed that the stress response index was reduced by a significance level
of 0.01 in patients with anxiety, depression, and somatization disorders after agarwood inhalation.
Secondly, alpha waves were increased by a significance level of 0.05, in 18 out of 19 regions measured,
except FP 1. The difference after agarwood inhalation was the most significant in the region that affects
emotion. Thirdly, a LORETA analysis found that alpha waves were increased in the brain region (BA 40)
predominantly responsible for memory and emotion. This result clarifies that agarwood inhalation using
an electric incense burner reduced stress and had a positive effect on brain waves and hence, has

potential as an alternative therapy.
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EEG measurement 15min
Post test Test SRI-MF

Fig. 1. Procedure
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Table 1. Subscale Question Number

Group Question No. Total No.
Somatization 1,23, 4,6,7,9 17, 18 9
Anger 5, 14, 15, 16, 20 5
Depression 8, 10, 11, 12, 13, 19, 21, 22 8
243 =HmMEH7|
Yot =% X4 Brainmaster Discovery

(Brainmaster Technologies, INC. USA.)o|™, x|z}
B2 NeuroGuide, Applied Neuroscience, Inc.,
St. Petersburg, FL, USA.), LORETAE AR&3}3it).
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Table 2. General characteristics of the subjects

Characteristics Number of subjects

Table 3. SRM-MF scores in pre- and post-agarwood

inhalation
pre post difference
category
mean (std) mean (std) (pre-post)
Anger 4.75(6.43) 0.94 (1.39) 3.81
Depression 8.00(5.56) 3.81 (2.93) 4.19
Somatization 10.44(7.02) 3.44 (4.18) 7.00
Total 23.06(9.42) 14.67(7.15) 8.38

Table 4. Nomality of the SRI-MF scores in pre- and

M£SD 42.63 + 7.61
20 5 post-agarwood inhalation (Shapiro-Wilk
Age ° test)
40's 9
50~60's 2 category p-value
Female 13 Somatization 0.27 (00.05)
Gender
Male 3 Anger 0.01
Depression 0.02
3.2 X5t 50 50| AEHAHIS (Tota) 0.04
A7RE ol8T AF FY ofF Axds oo
BA Ayl ohext gt Flgure 2% A5 Tol Az & Table 4= 524 A9 2= 53] 448t 89
AEY A URS x]2:¢] 7} FEo| i3t box-ploto|t). Wd O] TEAMIE WSS BEE 1T 4= Sirh whebA
ENEREE DTS ﬁEeﬂA WS A4l greel  BAA AL T @4L GAlstel Wilcoxon F549)
I USE AT 4= 9l Table 32 5AA Ao 28 AAL ARRSIEE 319t Table 5% Wilcoxon 3
o HR FEBAR AN el FAY FO 4 9] Aol AR WY FY BE AEAL A Ho|
ok HEPE vl S Fehl Ak of= BF EYU - of ojgt Fol5E(p-value)zt A% Aolo] H=E A
A3} 9] AeEo] TEAMS TSR] B4 7] W&o 3 2= 9l 959 AlF|F7to] AAJEo] 9tk Wk 59
R A3} o AL WS ASE B, 92, AAS BE
FEA FO¢F 0.012 Fouigh Xjolg BAS
anger depression | | somatization 3 4= Qlth ESE AgF &9 AL A4 x}o]9] 95% A=
254
: TS T o) ZHARA - ARl AITo] SHIEo]
201 A FYo] AL WS 5T BT Y82 L S
w
g ! et
o 159
0]
[T
210- . Table 5. Results of Wilcoxon signed-rank test
14
o 54 category p-value 95% C.L *
lil Anger 0.000618 2.0 - 6.0
04 .
p}e pa‘st p}e p-::st ng p-::st Depression 0.000601 15 - 6.0
Pre-/Post-agarwood inhalation Somatization 0.000647 35 -11.0

Fig. 2. Box-pots of SRI-MF scores in pre- and post-
agarwood inhalation
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Wilcoxon 53 49 H4-& 5t Alpha Wave AW A
71& Bl 24519t} 1 A= Table 6914 & 4= 91
o AT &Y & &4 59 193 FlA4 FPl 1322 Al
A 18304 F7kskal ol /e 0.059014 &
A=At IFA = 25 T6 I Ao|7t 714
Z Zo=E FRIEYE, Tox ‘%il:-xﬂi A== 55
d F9oz A JFE F= J9oltH30l. Fig. 40
A (DT Q= AT 9 A 59 Huko] " A|7]0]

W, G)e A% FY A% Fo vslel fle Yeha
Aol

Nasion 40+,
Fig. 3. Electrode locations of International 10-20

system for EEG recording
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Table 6. The Comparison between Pretest and Posttest
The absolute Alpha power («V2, Eye closed)

(N=16)
Pre-test Post-test differen . o
M+SD M+SD ce

FP1  14.50(15.57)  17.94(18.78)  3.44 -1.758 0.08
FP2  16.06(14.11)  24.38(21.47) 832 -2844 0.00
F3 23.97(19.55)  36.47(27.73) 1250 -2.896 0.00
F4  2335(1839)  36.71(28.08) 1336 -3.051 0.00
C3  2542(2080)  39.78(33.18) 1436 -2.947 0.00
C4  2555(20.83)  43.74(39.200 1819 -3.103 0.00
P3  29.69(26.92)  51.99(59.22) 2230 -3.051 0.00
P4 2955(25.67)  55.42(57.03)  25.87 -3.154 0.00
Ol  4535(5937)  66.53(78.63)  21.18 -2.482 0.01
02 4555(61.39)  68.49(80.23) 2294 -2.689 0.01
F7  12.84(11.0600  19.58(1551) 674 -2.637 0.01
F8 12.24(09.90)  19.13(15.53)  6.89  -3.051 0.00
T3  10.25(07.98)  15.42(13.79) 5.7 -2.844 0.00
T4 8.75(06.09)  1551(16.71) 676  -2.999 0.00
TS 24.45(30.44)  42.71(7486) 1826 -2.068 0.04
T6  22.51(27.10)0  48.40(87.78) 2589 -3.154 0.00
Fz  27.692251)  42.65(32.53) 1496 -2.947 0.00
Cz 0.32(2630)  51.08(37.649)  19.08 -2.999 0.00
Pz 33.88(2959)  5954(51.11) 2566 ~3.154 0.00

Mean 24.40(23.87)  39.76(41.53)

Alpha (8.0 - 12.0 Hz) Alpha (8.0 - 12.0 Hz) Alpha (8.0 - 12.0 Hz)
A

80 Fil] 460
(1) Exp. grovp pre-lecturas

0.00 0.03

(@ p valse

15.0 420 69.0 0.06

(2) Exp. group postlecturas

Fig. 4. The absolute Alpha power (8-12Hz) of the
subject pre and post agarwood inhalation (eye
closed state)
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LORETAZ}O] A= ‘:1“93’4' Ztt. Fig. 59 o] A&
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-0.980 0.000 0.980 1.96

Fig. 5. LORETA results, 9-11 Hz
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= Aol "ojR| 1, MELT} EolA|H, FAHoRE
EPEsA= AFel UtH41l. Alpha Waves 4 =
Ao A H&s] Uehd, Alpha Wavel] $7H= ol
A4l g sEgsitH42]. ol o] S5 B
AE AFtte] S2E FH7F ST HA A A1
715 dFE EFoHole 71E9 It dAdT
LORETA &4 234 AT Y + 7193 A4 &
ol 5238 ¥ FABA 40)°14 Alpha WaveZl 7t
sttt A FAeL WHo] AR AFEA APt
7t ARSEANE, A7k ayto] gt 2xp) 7129 A

dest

Aae

L
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3} QAT QAP & 4 9tk WIIRRE 0l8
43 Fo] AEeA} o] nlAE Joe Helsh,
Yol 7] e A5 ot gk

5.

my

=

ATl A8 thaat Ltk
(SRI -MF)9IA 3% &Y & 71 B
e, 2, AAISE BE FEolA Fo0E 0.012 /o7
3} 2}o]2 Kol AEH AV} AL B4, 1 59

A, 2AEHA BHS HE
AEFA BRS 2|2

= Alpha Wavee] HeAl71014 57 7] 193 5ol
FP1 132 ASe 1824 S71H5, §95% 005
oA Fsigiet I IFL T JASE B

TOOIA A &Y A7} 39 Zol7} 7P & Ao=Z 1}
ERtth AlA, LORETARAOIA AT &Y & 7197 4
A Z5o a8 = FLBA 40)°14 Alpha Wave
7F Skttt £ Aol AnE A Y Foll 2EH
& A7t 2ol Al Alpha WaveZt $7Fsto] ZAjol 3
BARI FFE FA= A gRIste] A7|FRE ol&
F AT S0l AEHA A o] E 7Fse B

ol

Fot B AFoMe Z249 Ao R FHoAE Y
SE AR LRI HAE FHAste] A9 qdRIE
Z18sto] thdRte] sample size7t A, tix A 2

ol

B S Rtk FF AL o] AU
Z7)ela, 2ot AELS AW AL A3kt 3t 3F

Agt Ago] FE Aol opet B F A
ol8% ATE At
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