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Effect of Bergamot Essential Oil-Inhalation on Chronic Pain after Surgery for Lumbar Spinal
Stenosis

Geun Hee Seol', Myung Hee Jung’

"Associate Professor, Department of Basic Nursing Science, College of Nursing, Korea University; Master Course Student, Department of Basic Nursing Science,
College of Nursing, Korea University, Seoul, Korea

Purpose: The purpose of this study was to examine the effects of a bergamot essential oil-inhalation on chronic pain after surgery for
lumbar spinal stenosis. Methods: Fifty-two subjects were randomly assigned to the experimental (bergamot essential oil-inhalation)
and control (almond oil-inhalation) group. All patients understood the purpose of this study and a written informed consent for the
study was obtained. Results: Bergamot essential oil-inhalation was conducted during twenty minutes. Visual analog scale, blood
pressure, heart rate, and respiratory rate were measured before and after treatment in the two groups. The visual analog scale score,
heart rate, and respiratory rate in bergamot essential oil-inhalation group were significantly lower than those in almond oil-inhalation
group. However, there was no significant difference in systolic and diastolic blood pressure between the two groups. Conclusion:
Therefore, bergamot essential oil-inhalation is effective in alleviating pain, heart rate, and respiratory rate. These results suggest that
bergamot essential oil-inhalation can be a useful method for the relief of chronic pain during the treatment after spinal surgery.

Key Words: Bergamot essential oil; Chronic pain; Lumbar spinal stenosis; Inhalation

SX01: BJIZ A4 O BIYSE, QFHEUAE, BY

M 2 A% F 253 A3 20] B H0 2 2] 25 (low back pain)
SHA] B5, AR 7FE A Tl (neurogenic intermittent claudica-
1. @e| Hed tion, NIC), -4 A8}, 717 off 9l Hagrdofl 5 ohalsh 47 54
852 HH 25 (lumbar spinal stenosis)2 AAFZ S =2 F7H0 4 © 7]+= Agto]tk(Kang, 2000). X & 2= SAo] Aojak dhd 2
HE5 A 259 e el °] = AR A EF 7ol R R W SRR e S HEA A 27t s 113
230 2 53] 604 o2 AJRlollA] R AR 33k 0 A AT AE 3] E 5 9 NS Gge 71
QB (lateral recess), =7 F-(intervertebral foramen)©| 014 uju| o] 52 =gt ALo|= 44 77} Pk oo 2
A3 T2 A A< (laminectomy), $HQ 24| 7F 3-8k (posterior lum-
Corresponding author: bar interbody fusion, PLIF) 5-©] 2JtHJung, 2005). 0|23+ 4=& Q5 9]
ouring Kors Uty Ao dog Songhle oo ey Ko+ A B3 RS HY 290 754 9 B A
I;l» :zz-zsz«)o—jzz;qx» +82-2-:L27-4676 OE-Zm;ilC:)ghs;(})l@loﬁqorezﬁllr e Ak 4= glom A RIS, F &= Ak 528 ok S itk
e Zl)omfzﬂmigf‘ FPRSEEE T 12 o) ofstm Seitet sA) ol4ke) BolH AR
120119 79 20 AARRIZI: 2011 79 219 AR 20114 89 23 A4= 1,000 6.2 0 &, u]=to] 4.370f v]3} <F 158}, UEof

156



v|3) 387} TS Ho ]E}(Health Insurance Review & Assessment
Service, 2009). A ¥

- sichopgano i s dzol
Xﬂ nonsteroidal anti—inﬂammatory drugs, NSAIDs), Z-&A], -
A, kol b, FHE A, o924 5ol AR Qlth(Jung
ST A T 15 A )
& BTN BT 5 AT B FEO
2 st sl wEEe] Welish 714 ofst
5 toﬂ‘:ﬂ"“ﬂ‘ﬂl’ﬂ AEABAIE 53] A8 AE 249
=420] Z71E5 714 @ A Eltk(Passatore & Roatta,

rk.e olN

_|O
VLHU N

¥

l-ﬂJ
[
ol
EE

=)
2ome
e,

ox

L

rofeti i ol SIS] ARE Sl ARelck oo ol
21| FEYPL AT MEA B34S R o] A2
S QA4 2 U el olcory by A7 el
ﬁ%ﬂﬁﬂ%ﬂ&b% A 2

Zoﬂ Eﬂ?ﬂ' 33575?}13}(86:01 etal, 2010a; Watts, 1975). 2|+ H.a1

2
=4
A A 2 (You, Kim, Moon, Min, & Seol, 2011), U]'O S /;)ng
3} formalin 2 GrE EZEEndolA] vl2 oAl 9elS H
A A Al AEsEIt 31%% AZ319cHMin etal, 2009).

2 Aol AREEE HZER o Al
Riss0)9] 2Fa-50f tiet HH g AF-E A oha3 2k
Skl B thpo 2 el T, BIZFE oA 99
o] E3toto] A E AITE 1l §5 X B2 54 estel &
I} Q= Ao 2 1 1 EItHSon, Choi, Kim, & Kim, 2005). 3+
capsaicin & 2 Gy B2 Sudo) ] W7 o Al 2o 3]

HEA A E<] linalool W linalyl acetate s o2t W75t oAl 2

2 Q(bergamot; Citrus bergamia,

157

A7 ‘?j}zow morphine®] X E &% A O o] oA}

T SAI R Al ZFA| 2= A morphine¥} B{7H of Al 2

EoE 93t A7 5 AS 91=5 9tk (Sakurada et al, 2011). 5
ARk o} 2] QoA BZRE oA 90| F5-E 3 A7t

njHjsh QA2 AFASo R —?%Pﬂ—%——1]{} a3 Al

4] E 3ol et kR o

ol 1 o etck

wehd B Ll @2 AR RUAZO 2 SE S
o2 v7bR A 99 FEY0l AFHEVULE BRI S
TS E W% S S L 54 vl BTHE AETe
EX HZEE oAl e 3R] a5 A THAS = QIR 4
= T TS SEA A= Ao 2 esAe 28 4 Qe
TAE st Al ek
29723

B olte] B wy R PEQlo] /2R RRYFo 2 3
QAR KRS AT BRG] 4 F SO 0l &
& 7] 91t Roled FR|H9) B2 o3t e

1) H7HE ol @9 BF5elo] a5 AT S0 o
T IE SOl mAlE AE AEdih

2) 71 oAl 2 gEE o] A5 A AS 2]
FAY AHE T 2 2g ol vAlE AE Rk

o g
1. 95 447

2 e AR RELTOR PSR TS A
A Ao 2 uizkE A 0o FHUL Hgatel 1
B3l vl FIE Fp] Ao L9 o2 AF AR
Al 5}9icHFigure 1), 5 H] et 2k Afo)& vlat] skl 2

Treatment period:
about 20 min
Pre-test Experimental (Bergamot) Post-test
group

«General 20% bergamot
characteristics oil-inhalation VAS
\(/J,Esl - == . Blood pressure
«Blood pressure Control (Almond) group ) :earF rate

- Respiratory rate

«Heart rate

* Respiratory rate Almond oil-inhalation

Figure 1. Research design.
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Table 1. Homogeneity Test for General Characteristics between Two Groups before Treatment (N=52)
Characteristics fote! Cont BXp. : eror p-value
F (%) F (%) F (%) Fisher's exact
Sex Male 21 (404) 13(61.9) 8(38.1) 1.997 158
Female 31(59.6) 13(41.9) 18 (58.1)
Age (yr) 20-30 1(1.9) 1(100.0) 0(0.0) 4.169 384
31-40 - - -
41-50 4(7.7) 3(75.0) 1(25.0)
51-60 9(17.3) 4(44.4) 5(55.6)
61-70 23(44.2) 13(333) 10 (66.7)
>71 15(28.8) 5(333) 10 (66.7)
Marital status Married 50(96.2) 25(50.0) 25(50.0) 1.000*
Single 2(38) 1(50.0) 1(50.0)
Religion Christian 7(135) 5(714) 2(286) 6.392 172
Catholic 3(58) 0(0) 3(100.0)
Buddhism 15(28.8) 8(53.3) 7(46.7)
Non-religious 25 (48.1) 13(52.0) 12(480)
Other 2(38) 0(0.0) 2(100.0)
Education <Middle 26 (50.0) 13 (50.0) 13 (50.0) 0.248 884
High 21 (404) 10 (47.6) 11(52.4)
> College 5(96) 3(60.0) 2 (40.0)
Occupation Professions 1(1.9) 1(100.0) 0(0.0) 7651 265
Businessman 1(1.9) 1(100.0) 0(0.0)
Official 1(1.9) 1(100.0) 0(0.0)
Self-employed 7(135) 3429 4(57.1)
Housewife 29 (55.8) 11(37.9) 18 (62.1)
Unemployed 1121.2) 7 (63.6) 4(36.4)
Other 2(38) 2(100.0) 0(0.0)
Height (cm) 135-150 10(19.2) 3(30.0) 7(70.0) 3.037 386
151-160 25(48.1) 14 (56.0) 11 (44.0)
161-170 13(25.0) 6(46.2) 7(53.8)
>171 4(7.7) 3(75.0) 1(25.0)
Weight (kg) 40-50 4(7.7) 2(50.0) 2(50.0) 3425 331
51-60 18 (34.6) 7(389) 11(61.7)
61-70 14(26.9) 6(42.9) 8(57.1)
>71 16 (30.8) 11(68.8) 5(313)
Nabumetone Yes 51(98.1) 25(49.0) 26(51.0) 1.000*
No 1(1.9) 1(100.0) 0(0.0)
Etizolam Yes 17 (32.7) 6(35.3) 11(64.7) 2.185 139
No 35(67.3) 20(57.1) 15(42.9)
Eperisone Yes 30(57.7) 14 (46.7) 16 (53.3) 0315 575
No 22 (423) 12 (54.5) 10 (45.5)
PGE1 Yes 9(17.3) 4(44.4) 5(55.6) 1.000*
No 43(82.7) 22(51.2) 21(48.8)
Smoking Yes 4(7.7) 3(75.0) 1(25.0) 610*
No 48(923) 23 (479) 25 (52.1)
Duration of post- operative pain -~ >3 months 21 (404) 9(42.9) 12(57.1) 5.595 404
> 6 months 8(154) 3(37.5) 5(62.5)
>1yr 8(154) 6 (75.0) 2(25.0)
>15yr 4(77) 1(25.0) 3(75.0)
>2yr 4(7.7) 2(50.0) 2(50.0)
>3yr 6(11.5) 2(333) 4(66.7)
*Fisher's exact test.

PGE1 = prostaglandin E1; Cont. = control group; Exp. = experimental group.
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Table 2. Homogeneity Test for Dependent Variables between Two Groups

before Treatment (N=52)
Variables Cont. Exp. p-value

ODI 41+14 49+19 076

VAS 600+1.13 6.81+133 026*

sBP 13269+17.04 129.96+1349 525

dBP 80.00+11.38 7842+8.15 898*

HR 82.73+10.06 79.69+9.96 279

RR 2235+341 2154+323 A89*

*Mann-Whitney U test.

Data presented as mean + SD.

ODI = Oswestry low-back pain disability index; VAS = visual analog scale; sBP =
systolic blood pressure; dBP = diastolic blood pressure; HR = heart rate; RR=res-
piratory rate; Cont.= control group; Exp. = experimental group.

Table 3. Difference in VAS Pain Scores between Two Groups before and

after Inhalation (N=52)
Group Pre-test  Post-test  Difference F p-value
Cont. 6.00+£1.13 554+1.17 046+058 4517 <.0001
Exp. 681+133 450+232 231+178
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W, o2t 5} el Hlsh g 5 5.01% A4stelal, A d
2 FEUS A 89 T g4 1374% {HAdte] F A 7H -
oI5t 2}o| & B THMann-Whitney U test, p=.047) (Table 4).
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Data presented as mean + SD.
Cont.= control group; Exp. = experimental group. F-value of ANCOVA with pre-
test value as covariate.

Table 4. Difference in Blood Pressure, Heart Rate, and Respiratory Rate between Two Groups before and after Inhalation (N=52)

Group Variables sBP dBP HR RR

Cont. Pre-test 13269+ 17.04 80.00+11.38 82.73+10.06 2235+341
Post-test 123.65+14.59 76.73+10.05 81.04+10.95 2123+3.80
Difference 9.04+1202 327769 1694685 1.12+£3.13

Exp. Pre-test 12996+ 1349 7842+8.15 7969+ 9.96 2154+323
Post-test 11831+£14.17 7242+695 73.23+802 18.58+3.73
Difference 11.65+£9.26 6.00£6.81 6.46+7.54 296+4.03

torU* 0.880 1.360 2390 238.50*

p-value 380 180 020 047

*Mann-Whitney U test. Data presented as mean + SD.

sBP = systolic blood pressure; dBP = diastolic blood pressure; HR = heart rate; RR=respiratory rate; Cont.= control group; Exp. = experimental group.
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