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Effects of Aromatherapy on Changes in the Autonomic Nervous System,
Aortic Pulse Wave Velocity and Aortic Augmentation Index in Patients
with Essential Hypertension
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Purpose: To investigate the effectiveness of aromatherapy on blood pressure, heart rate variability, aortic pulse wave
velocity and the aortic augmentation index of essential hypertensive patients. Methods: Using a coin toss, 22 participants
were assigned to the experimental group and 20 to the control. The experimental group was given a blend of oils of lemon
(Citrus limonum), lavender (Lavandula angustifolia), and ylang ylang (Cananga odorata) which were prepared in the ratio
of 2:2:1, respectively. The control group was given an artificial lemon fragrance of Limonene (35 cc) and Citral (15 cc)
mixture. The experiment, inhalation, was conducted for 3 weeks (2 min per inhalation, 2 times per day) to both groups.
Results: There was a noticeable difference in systolic blood pressure between the groups (p=.001), however the differ-
ence in diastolic blood pressure between the two groups was not significant. There was a notable difference in sympa-
thetic nerve system activity of heart rate variability (p=.047). However, the differences in aortic pulse wave velocity or the
aortic augmentation index were not significant. Conclusion: Aromatherapy is effective in lowering systolic blood pressure
and sympathetic nerve system activity.
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Figure 1. Research design.
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Table 1. Homogeneity Test for Characteristics and Research Variables between Groups
Experimental (n=22) Control (n=20)
Characteristics/variables _ - 20 o
Mean=SD/n (%) Mean=SD/n (%)
Age (yr) 59.6+5.7 61.1+49 0.90 371
Gender 277 121
Male 11 (50.0) 5(25.0)
Female 11 (50.0) 15 (75.0)
Spouse” 1.000
Yes 21(95.5) 19 (95.0)
No 1(4.5) (5.0
Religion™ 284
Yes 15 (68.2) 17 (85.0)
No 7(31.8) 3(15.0)
Occupation 0.03 1.000
Yes 6(27.3) 5(25.0)
No 16 (72.7) 15 (75.0)
Smoking™ 489
Yes 2(9.1) 0(0)
No 20 (90.9) 0 (100.0)
Drinking 0.23 .738
Yes 7(31.8) 5(25.0)
No 15 (68.2) 15 (75.0)
Exercise 0.03 1.000
Yes 17 (77.3) 15 (75.0)
No 5(27.3) 5(25.0)
Other desease 0.230 .738
Yes 7(31.8) 5(25.0)
No 15 (68.2) 15 (75.0)
Hypertension medication®
RAS antagonists 7(31.8) 8(40.0) .626
CC blockers 3(13.6) 4(20.0)
CC blockers+Diuretics 3(13.6) 1(5.0)
RAS antagonists+CC blockers 3(13.6) 3(15.0)
Etc. 4(18.1) 3(15.0)
Compliance (%) 93.8+8.6 91.6+8.1 0.85 401
BMI 243+£25 244127 0.13 901
Blood pressure (mmHg)
Systolic pressure 124.9+145 122.9+18.2 0.37 715
Diastolic pressure 80.0+7.1 78.8+12.0 0.37 .710
HRV (%)
LF norm 10.69+5.01 9.58+4.83 0.64 525
HF norm 10.50+7.68 9.07+6.71 0.56 577
LF/HF ratio 2.56+4.80 2.20+2.36 0.27 792
Aortic PWV (m/s) 8.63+1.44 8.16+1.18 0.98 333
Aortic Alx (%) 17.57+10.02 22.75+11.02 1.58 123
*Fisher's exact test.

BMI=body mass index; RAS antagonists=renin angiotensin system antagonists; CC blockers=Ca channel blockers; HRV=heart rate variability; PWV=

pulse wave velocity; Alx=augmentation index.

Etc.: RAS antagonists+p-blocker, RAS antagonists+diuretics, -blocker+CC blockers, diuretics, RAS antagonists+CC blockers+diuretics; LF norm: sym-
pathetic nerve system activity; HF norm: parasympathetic nerve system activity.
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Table 2. Comparisons of Research Variables between Groups before & after Aromatherapy
Before Difference (After-before)
Variables/groups R t 9}
Mean+SD Mean+SD Mean+SD
Blood pressure (mmHg)
Systolic pressure
Experimental group (n=22) 124.9+145 118.2£12.0 -6.7+£8.6 2.16 <.001
Control group (n=20) 122.9+18.2 1235+124 0.6+105
Diastolic pressure
Experimental group (n=22) 80.0£7.1 77.0x£7.7 -3.0+4.8 1.08 .285
Control group (n=20) 788+12.0 782+84 -06£7.2
HRV (%)
HF norm
Experimental group (n=22) 10.69+5.01 6.57+4.80 -412+6.23 2.01 .047
Control group (n=20) 9.58+4.83 9.57+7.63 -0.01+4.81
LF norm
Experimental group (n=22) 10.50+7.68 6.97+7.20 -3.53+£8.90 1.44 159
Control group (n=20) 9.07+6.71 9.32+7.63 0.25+4.35
LF/HF
Experimental group (n=22) 2.56+4.80 2.00+2.06 -0.56£3.17 0.24 816
Control group (n=20) 2.20+2.36 1.84+1.74 -0.36+1.85
Aortic PWV (m/s)
Experimental group (n=22) 8.63+1.44 7.96+1.04 -0.67£0.91 1.63 A1
Control group (n=20) 8.16+1.18 8.09+0.95 -0.07£1.03
Aortic Alx (%)
Experimental group (n=22) 17.57+£10.02 14.29+14.13 -3.28+11.78 0.07 .945
Control group (n=20) 22.75+11.02 19.40+11.95 -3.35+7.48

HRV=heart rate variability; PWV=pulse wave velocity; Alx=augmentation index.

LF norm: sympathetic nerve system activity; HF norm: parasympathetic nerve system activity.
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