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The purpose of this study was to identify the effects of essential oil inhalation on the 24-hour ambulatary blood pressure (BP) and
salivary cortisol lewl in 83 prebypertensive and hypertensive subjects. The experimental group (ar — 28) was askad to inhak an
essential oil blended with Iavender, viang-vlang, maroram, and neroli {20:15:10: 2), whereas the placebo groap (# —~ 27) was
asked 10 inhale an artificial fragrance for 24 hours and the control group received no trestment (7 — 28). The SBP (P < .001) and
DBP {# — .009) measured at home in the experimental group were significantly decreused compured with the placebo group and
the control group after treatment. The daytime SBP during the 24-hour ambulatory BP measurement of the experimental group
presented with significant decreses in comparison with the measurements of the placebo group and the control group (P < .001).
There was no statistically significant difference in the pighttime SBPs. The daytime DBPs during the 24-hour ambulatory BP
measurements of the experimental group presented with significant decreases in comparison with the measurements of the placebo
group and the control group (P — .002). There was no significant difference in the night time DBPs. The experimental group
shawed significant decreases in the concentration of selivary <ortisol in comparison with the concentrations of the placeho group
and the control group (P — .012). In conclusion, the inhalstion of an essential od bud immediste and continuous effscts on the
home SBP, daytime BP, and the strass reduction. Fasential oils may have raaxation ¢ffects for controlling hypertension.

1. Introduction

The prevalence of hypertension in adults older than 30
increased from 2.3% to 24.6% in 2007 to 26.9% in 2008,
with males having a higher prevalence than females (29.4%
versus 26.4% of females), and the prevalence increases with
age. The prevalence of prehypertension is 23.4% overall and
is alse higher in males {28.4% versus 18.7% of fernales), with
a significant increase in prevalence starting in the 40s [1].
The management of hypertension is primarily focused on
the use of antihypertensive medications and lifestvic mod-
ifications [2], but many patients have difficulty accepting
pharmacotherapy because the durafion of therapy will he
lifclong and because long-term pharmacotherapy will lead to
target organ damage. Although the rate of pharmacotherapy

is rising, from 18.2% in 1998 to 47.1% in 2005, 58% in 2007,
and 59.4% in 2008, this rate is still much lower compared to
(he 68% in the United States [1].

‘There are many compiementary and alternative therapies
aimed at lowering the activity of the sympathetic nervous
system in patients with hypertension [3]. Aromatherapy has
been claimed to be effective in decreasing one’s BP, and
heart rate using the essential ofl of plants [4 8]. However,
previous studies measured BP once or twice weekly to
monitor physiological changes to assess the antihypertensive
effect of essential oils [4-6]. In clinical practice, the diagnosis
of hypertension using one or two BP measurements and the
subscquent cvaluation of a therapeutic effect on the patient
leave much room for error. Thus, 2 24-hour ambulatory BP
monitoring and self-measurement have been advocated (9],
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and a 24-hour ambulatory BP monitoring is recommended
for evaluating the BP control of patients [10]. In particular,
a 24-hour ambulatory BP measurement can exclude the bias
of @ measurer and is an effective method for assessing the
variations within the day and BP load [11].

Thus, this study was designed to investigate whether
2 four-week intervention of essential oil inhalation using
a simple, comfortable necklace is cffective for reducing
home BP, 24-hour ambulatory BP and salivary cortisol levels
among patients wilth prehypertension or hypertension as a
sclf-care intervention.

2. Methods

2.1. Study Design. We used a nonrandomized controlled
design. The participants were allocated to one of three group,
aromatherapy group (inhalation of essential oil), a placebo
group (artificial fragrance), and a no-treatment control
group.

2.2. Participants. Data collection for this cxperiment
eccurred over a seven-month peried from February 2011
to August 2011. Prior to the beginning of the study, a
review of the study design was performed by the bicethics
commiltee board of the university, and their approval was
obtained, Signed consent forms were obtained from all
participants, who were informed that they may withdraw
from the study at any point if they do not agree with the
study, Possible side effects of the oil {e.g., nausea, vomiting,
allergic reaction, and headache) during the treatment were
explained. Participants showing an adverse reaction to the
essential oil during treatment were cxcluded. After data
collection, patients in the control group were provided with
a necklace and essential oils to inhale. The inclusion criterion
was having BP meeting INC 7 standards for prehypertension
and hypertension upon 2 physical exam in cooperation with
family medicine. The purtficipants were males and females
with the ability to communicate, between 20 and 59 years of
age, and with a known administration of antihypertensive
medications; all participants agreed to the study. Exclusion
criteria were history of prior nose surgery, a history of
asthma or allergy to fragrance, a change in antihypertensive
medication dose or type during the study period, and a
presence of concurrent disease.

2.3. Sample Size. The sample size of this study was deter-
mined using G Power 3.1.2. An F-test was choscn as the
method of analysis, and using a significance (a: 0.03), power
{1—5:0.8), and effect size calculated froma prior study (0.34)
[6], 2 total of 90 subjects were necessary.

2.4. Intervention. The experimental treatment of this sludy
was the inhalation of essential vils. In consultation, with
an international aroma therapist, four oils were thought to
have an effect on BP and the autonomic nervous system—
lavender (Lavandula officinalis), ylang-ylang ( Cananga odor-
a), marjoram (Origanum majorana), and neroli (Citrus
aurantium)—were blended at 2 20:15: 10: 2 ratio and stored
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<cold. Lavender alleviates cardiac excitation, lowers BP, and is
effective in hypertension and palpitations. Ylang-ylang low-
ers BP, alleviates palpitations and nervous system excitation,
and promotes emotional relaxation [12]. Marjoram lowers
sympathetic nervous system activity and stimulates the
parasympathetic nervous system, resulting in vasodilatation
to reduce cardiac strain and decrease BP. Neroli brings forth
emotional soothing and comfort and is effective in cardiac
palpitations secondary to shock or fear [12].

As the method of intervention, the study group was
provided with a necklace with the essential oils, while the
plicebo group was given a necklace with artificial fragrance.
The subjects were instructed to wear the necklace during the
daytime and place an aroma stone with two oil drops by the
bedside for a 24-hour inhalation.

To investigate the immediate effects of the essential oils,
two drops of blended essential oils (study group) or artificial
fragrance (placebo group) were dropped on an aroma done
between 10 AM and noon. The subjects sat in a comfortable
position within 10cm of the stone for two minutes of
inhalation followed by three decp breaths.

2.5. Qutcome Meastires

2.5.1. Primary Main Outcomes. Home BP was mcasured
twice cach time prior to and 10 minutes after inhalation
using a BP monitor with verified reliability (OMRON 1A2,
Japan). Subjocts in the control group measured home BP
twice, followed by 10 minutes without intervention, and
repeated two BP measurcments. Based on a study that scrum
levels of the main ingredicnts of lavender, linalool, and kinalyl
acctate are detected five minutes after massage with lavender
and peak at 20 minutes [13], the stabilisation time after
inhalation was considered, and home BP was measured twice
after 10 minutes. BP was self-measured twice on the left
arm between 10 AM and 12 PM in a location with room
temperature between 18 and 24°C, in a sitting position after
5-10 minutes of rest. Ambulatory BP was measured using an
ambulatory BP monitor (AND, Japan) over the span of 24
hours, with measurements every 30 minutes between & AM
and 10 PM and every hour between 10 PM and 5:30 AM.
After four weeks of intervention, all subjects from the study
group, placebo group, and control group were tested for a 24-
hour ambulatory BP and heart rale, and these measurements
were compared against the values prior to the intervention;
the salivary cortisol levels were also measured for all subjects.

2.5.2. Sccondary Main OQuicomes. The salivary cortisel level
was obtained by rinsing the mouth with cold water between 3
and 4 PM and spitting the saliva sample 10 minutcs after the
rinse (without swallowing the saliva) inte a sputum sample
collection battle, The collected sample was immediately
stored in a freezer (—20°C) and stored until analysis; the
samples were sent in an ice box for transportation to N
agency for analysis. The units of measurement were in ug/dl.,
and the salivary cortisol level was analysed with an cnzyme
immuncassay (EIA) using equipment and media (ER HS
SALIVARY CORTISOL, USA) designed for a microplate
reader (USA).
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TariLe 1: Homogeneity test before treztment among participants.
Characteristics Ar?:fr;?w (1:13:2;!’);' {(:ffm Fory P
Htxght (<m} 1704 r 8.7 1666 = 8.6 1893 1 8.8 1.48 23
Weight (kg) 70,6 + 13.1 7041 109 717+ 116 .09 A1
Age ly7) 40.0 1 7.1 113=386 401 +74 0.46 &4
Medxkations
\"“ 1 0.24 80
No 25 23 24
Office BP (mmHg!}
Systole 140.6 1 62 1410 =62 120.1 ¢ 6.9 0.12 S8
Dhastole $74=75 87.01 83 365=79 a9 91
Home BP (mmliig)
Systaole 1366 = 8.8 1340+ 63 1351 =105 0.52 &0
Diastale 87.9 + 6,5 #ME+93 7.0 =90 1.0< 36
Perceived stress 79.0 1155 7551 82 7361 109 1.07 33
Salivary cortisol (ug/dL) 0.16 + 0.09 0.12 = 0.06 0.11 + 0.06 314 03

\alues are expressad o mean L standard deviation; BF: bloed pressure.

2.6, Data Anglysis. Collected data were analysed using TBM
SPSS 19.0 software, Homogencity was verified using one-way
ANOVA, and the treatment effoct was analysed using one-
way ANOVA, ANCOVA, Kruskal-Wallis’ test, and repeated
measures ANOVA.

3. Results

Al 90 participants were assessed for eligibility, and none were
excluded in the screening test, Over the study period of four
weeks, two subjects dropped out from the study group and
refused to undergo the 24-hour ambulatory BP measurement
(refusal of data collection), three subjects were lost from the
placebo group (two for the refusal of data collection and
one for a change of residence), and two were lost from the
control group (ene for refusal of data collection and one for
the change of residence), for 2 total of seven patients who
dropped out of the study. Thus, the data were collected and
analysed for 28 subjects in the study group, 27 subjects in the
phacebo group, and 28 subjects in the control group.

The total number of participants in this study was 83
(28 in the study group, 27 in the placebo group, and 28
in the control group), with an average height of 168.9cm
and an average weight of 70.9 kg. The average age (in years)
was 40 in the study group, 41.8 in the placcbo group, and
40.1 in the control group, and the number of males in
cach respective group was 20 (71.4%), 19 (70.4%), and
20 (71.4%); showing no significant difference between the
groups. In terms of marital status, there were 24 {85.79), 19
(70.4%), and 24 (85.7%) married individuals in the study,
placebo, and control groups, respectively, again without
significant differences between groups, The participants used
antibypertensive drugs were 3 of 28 in study group, 4 of 27
in placebo group, and 4 of 28 in the control group (Table 1).
Homogeneity verification of the dependent variable showed
no significant differences between the groups in home BP

and 24-hour ambulatory BP. There was with a significant
difference in salivary cortisol level between the groups (F -
3.14, P = .049).

3.1 Immediate Effects om BP. The SBP before and after
inhalation over 8§ measurements in 4 weeks decreased by
4.70mm Hg from 1323 mmHg to 127.6 mm1lg after the
inhalation of essential oils in the study group, increased
by 0.97mmHg from 1333mmHg to 1342mmHg in
the placebo group, and increased by 0.66mmHg from
1332mmHg to 133.8mmHg in the control group. An
anmalysis of pre and postintervention differences found a
significant difference in SBP between the groups (F =
79.689, P < .001), and there was 2 meaningful reduction
in the study group compans] with the placebo and control
groups from a posthoc analysis (£ < .03) (Table 2).

‘The results of the eight DBP measurements over four
wecks before and after inhalation in the study, placebo, and
control groups identificd a decrease of 1.21 mm Hg from
85.7 mm Hg to 84.5 mmlg in the study group. There was
an increase of 0.22 mm Ig from $3.8 mm Hg to 8.0 mmHg
in the placebo group and a reduction of (.27 mm Hg from
85.0mmlig to $4.7mmHg in the control group. The
changes in diastolic pressure before and after the inhalation
in the three groups showed significant differences between
them (F = 5.007, P = .009), and In a posthoc analysis,
there was a significant reduction of BP in the study group
compared with the placebo and control groups (P < ,03)
(Table 2).

The results of a subgroup analysis using prehypertensive
and hypertensive subjects revealed significant differences in
SBP of the prehypertensive (Kruskal-Wallis y* = 22.479,
P < .001} and hypertensive (3 = 28.615, P < .001) paticnts
between the study, placcbo, and control groups (Table 3).

The subgroup analysis revealed significant differences in
DEP after essential ol inhalation between the study, placebo,
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Tarte 2: The effect of assential oil on home BP at 10 minutes after inhalation.

Diffezexxe-
BP Group Pretest Posttest (posttest and £ P
pretest)
Aromatherspy n %% PP ,
(n — 28) 132.5 = 566 127.6 £ 5,70 -3.70 + 1.95
Systole ;’,{““';_‘:] 133.3 + $.48 1342 + 8.46 0.97 1 1.68> 79.689 <001
Control 133.2 + 6.2 133.8 + 7.03 0.56 1 2.01®
% - 28)
Aromatherupy 5.7 o il
P 85.7 = 5.44 845 = 542 -1.21 & 151
Diastole ;":‘"";% 838 + 7.35 840 + 803 0.22 1 194 5.007 009
Control B -
G 85.0 + 6.4 847 ¢ 7.13 ~0.27 1 164

\rahus are exprevsed 25 mean + staxlard deviation; Differers mp-mnps (3,0rd) indicate s signficant difference |Tuksys test; P < 05); BP blood pressuTe.

TABLE 3: Subgroup analysis of home SBP aftar inhalation,

Differencs
Graap Pretest Posttast (postiest and Kruskal-Wallis y* r
pretest)
SBP

;"n”’"l";';“’?-‘ 1308 1 565 1258 = 600 —495 1 1.89

Prvhypertension f}:’j“l’gl 100791 1303 + 8,10 033 + 1.6 22.479 <001
Control 130.8=745 1314 + 757 055 1 2.35
(= 14)
PTONMERIBEY. 1335 1 554 129.1 = 5.14 -4.47 1 2.00°
(n13)

Hypertemsion  Facebo (35202842 1365+ 869 135 = Let® 28613 <001
Control 13552566 1363 + 5.04 0.78 = Leg®
in - 14) - =

DBP

Aromatherapy 84.1 + 5.00 832 1530 0.95 + 1.67
{n = I3}

Prehypertension (‘"M]"’o] 3291 647 830 = 6.98 0.08 + 1.79 2511 285
Control 829 1 6.38 $2.7 = 6.85 -023 1 1.73
(m—14)
Aromatherapy 872 + 5.58 857 =543 —-1.45 1 138
(n-13)

Hypertension f:“‘“;;) 844 = 797 75873 0.30 + 2.08° 8223 016
Contsel 87.0 =663 8671 7.2 0.31 = L62*
{n—14)

Values are expressed as mean + starxlurd deviation; Different supenxripls (3, or b) indicate  significant difference (Tukey's 1 P < 05); BF: Bood presire,

and control groups only in the hypertensive subgroup
(Kruskal-Wallis y* = 8.223, P = .016) (Table 3).

2. Hotne BP. The SBP masmmm:obtamcde\gmnm
over four weeks from all three groups using repeated

mexsures ANOVA found ne time-group interaction in the
study group compared with other groups, but there was
significance among the groups (F = 8252, P = .001)
(Table 4). Prior to the study treatment, the SBP results from
an official physical examination were investigated. The values
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were 140.6 mm Hg for the study group, 141.0mm Hg for
the placebo group, and 140.1 mm Hg for the control group,
showing no significant differences between the groups. The
average BPs which were measured eight times over four
weeks, two times before and after each treatment, are
listed in ‘lable 4. In the first week, pretreatment values
were 136.6mmHg in the study group, 134.0mmlg in
the placebo group, and 135.1 mm g in the control group,
while posttrestment values were 131.8mmHg in the study
group, 135.7 mm Hg in the placebo group. and 136.3 mm Hy
in the control group, showing no significant difference
among the three groups. By week 4, posttreatment values
were 126.3 mm Hyg in the study group, 132.9 mm Hg in the
placebe group, and 134.0 mm Hy in the control group, with
significant differences between the groups (F — 5305, P =
-006). The BP of the study group decreased to 10.3 mm Hg
from the first week’s pretreatment values. In the posthoc
analysis, there was 2 significant decrease in BP in the study
group compared with the placebo and control groups (Tukey,
P« ,05).

Repeated measures ANOVA results for the eight DBP
measurements over four weeks of essential oil treatment
revealed no significant difference in a time-group inter-
action or with time, or in groups (Table 4). An initial
investigation before treatment using office DBPs revealed
values of §7.4 mm Hyg in the study group, 87.0 mm Hg in the
placebo group, and 865 mmllg in the contro] group, with
no meaningful difference between the groups. The averuge
of BPs measured cight times over four woeks, twice before
and after cach treatment, is shown in Table 4. In the first
week, prefreatment values were 87.9mmllg in the study
group, 4.8 mm Hg in the placebo group. and §7.0 mm Hy
in the contrel group, and, by four wecks afler treatment,
the respective values were 83.8mmHg, 839 mmHg, and
848 mmHg. The changes were 4. mmHg in the study
group, 0.9 mm Hg in the placebo group, and 2.2 mmHg in
the control group, but these changes were not significantly
different.

3.3. 24-Hour Ambulatory BP. The 24-hour ambulatory
BP monitoring showed a decresse of 10.77mmllg after
inhalation from 140.6 mm Hg to 129.9mm Hg in the study
group, an increase of 3.40mmHg from 1326mmlilg to
1360mmHg in the placebo group, and a decrease of
0.7ImmHgz from 136.8mm Hg to 136.1mmlg in the
control group. The results of BP measurements hefore and
afier essential oil inbalation found a significant difference in
SBP between the three groups (F = 16.130, P < 001), and a
posthoc analysis revealed 2 significant difference in the sludy
group in comparison with the placebo and control groups
(Takey, P < .05) (Table 5). The night time systolic pressure
decreased by 2.61 mm Hg (from 121.1 mm Hg before inhala-
tion to 11853 mmllg after inhalation) in the study group
and by 0.33mmHg (from 1164 mmHg to 1155 mm Hg)
in the placebo group and increased by 3.86 mmHg (from
114.8 mmHg fo 118.7 mmHg) in the control group. There
were no significant differences in night time SRPs pre and
postinhalation between the three groups.
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Daytime diastolic pressure decreased by 7.1l mmHg
from 903mmilg beforc essential oil inhalation (o
83.3 mm Hg after inhalation in the study group, increased by
1.60 mm Hg from 84.0 mm Hg to 85.6 mm Hgin the placebo
group, and decrensed by 0.44 mm Hg from 87.8 mm Hg to
87.3mm Hg in the control group. There was a significant
difference in the daytime disstolic pressutes pre and
postireatment between the three groups (F = 6542, P -
002}, and a posthoc analysis showed a significant decrease
in the study group compared with the placebo and control
groups (Tukey, P < .05), Night time DBP was increased after
inhalation by 0.77 mm Hg, 0.23 mm Hg, and 1.96 mm Hgin
the study, placebo, and control groups, respectively, There
was no difference in night time diastolic pressure before and
after essential oil inhalation between the groups,

34, Salivary Cortisol Concentration. The salivary cortisol
concentration decreased by 0.02 pg/dL from 0.16 ug/dl.
before inhalation to 0.14 ug/dl. after inhalation in the sludy
group, while it increased by 0.04 ug/dl. in the placebo group
from 0.12 ug/dI. to 0.16ug/dL. The control group showed
a change from 0.11 gg/dL to 0.13 ug/dL, for an increase of
0.02 ug/dL. There was a significant difference in salivary
cortisol changes before and after intervention between the
three groups (F = 4.692,P = 012} (Table 6).

4. Discussion

This study aimed (o identify the cffect of a four weeks
essential oil inhalation on the home BE, ambulatory BP, and
salivary cortisol concentration in patients with hypertension
and prehypertension.

As a result, the home BP decressed on average
4.70/121 mm Hg afier inhalation in the study group, show-
ing a significant decrease compared with the placebo and
control groups, These results arc consistent with the results
of previous studics [4, 6, 14]. However, the magnitude of the
difference was very low; therefore, the clinical significance
Gmn be decmed small despite the statistical significance.
However, considering the results of a 5.5-year follow-up
study by the Angio-Scandinavian Cardiac Outcomes Trial-
BP-Lowering Arm (ASCOT-BPLA) that calcium channel
blockers and ACE inhibitor combination therapy signif-
icantly lowers BP by 2,7/1.9 mmHg and thus decreases
the risk of cardiovascular death and stroke, even a small
decrcase in BP can have a clinical significance if long-term
miintenance can be achieved [2],

A four-week home BP monitor shows repeated increascs
and decreases in BP before and after intervention and an
overall decreasing trend. Thus, essential ofl inhalation not
only has an immediate BP-lowering effect, but also has
2 long-term effect. In this study, the screening officc BP
measured during the participant recruitment was higher
than the home BP, which may be indicative of white coat
hypertension. A four-week home BP monitoring to identify
2 long-term cffect showed a decrease of 10.3/4.1 mmHg in
the study group, which is considered both statisticilly and
clinically significant.
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Tasie 5: The effects of essantial oil inhalation on ambulatory BP ameong the groups.
Difference
sP Group FPro-test Post-test (postrest and F P
pretest)
sSBP
Aromatherapy 140.6 = 10.56 129.9 = 10.81 -10.77 + 8.95
{2~ 28)
Dy timie® f’ff‘*;;) 132.6 = 7.91 1360 + 9.48 3.40 + 8.48° 162 <001
Control T 361 - 10.7 4
tas28) 1568 = 12,31 136.1 = 10.79 0.71 = 10.96b
.«mmafbcmp? 121.1 = 15.33 118.5 = 1573 261 = 1057
{2 — 28)
Night time*~ fx"“"_ 2;] 1164 = 1346 1155 = 1576 0.88 = 1444 19 160
Cantral . )
PRy 1148 * 1161 118.7 = 11.41 3.86 = 1360
DBP
Aromatherapy 905 1 .12 833 1 201 ST Ta
(n - 28)
Day time ﬁ“"“,"?’] 84.0 ¢+ 5.80 85.6 1 8.81 160 + 8.95° 65 002
Control 87.8 = 941 87.3 + 891 -0.44 + 11.50%
(m - 28)
v s 74.6 = 8.82 754 1 8.47 77
in - 28) 6+ 8. 73 47 0.77 = 7.60
Night time** fi‘f‘gf’,’} 721 =852 3=112 0.23 % 10,13 02 -783
Control S 5 5
e =38) 7L5 =850 734 + 824 196 = 10,18
Values are expreszed as mean + standard devistion.
Diflerenl supencripts (3, or b) indicate a significant difference (Takey’s test; 2 < [05).
" Iuytime BF: blood presure wessured from 6 AM 1o 930 PM.
**Night time BF: blood prasure meaured from 10 PM e 5:30 AM.
Tasie 6 The effects of essential ol inhalation on selivary cortisol (ug/dl) among the groups.
Difference
Group Pretest Postiest (posttest and r P
pretest)
Aty 0.16 1 0.09 0.14 1+ 0.05 -0.02 + 0.06*
{n-28)
l‘:‘:“":‘j) 0.12 1 0.06 0.16 + 0.09 0.04 1+ 0.09% 4,69 012
Contral 0.11 + 0.06 0.13 1 0.07 0.02 = 0.08°
{n—28)

Values are expresed as men + standard devistian
Different superscripts (a, or b) indicare = ssgniticant difference (Tukey's resr; P = .05).

In the subgroup analysis using prehypertension and
hypertension groups, home SBP decreased in both
the prchypertension {-4.96mmHg) and hypertension
(—4.47 mm Hg) subgroups within the study group. DBP was
significantly decreased only in the hypertension subgroup.
A study by Hwang [6] showed decreased BP after aroma
therapy consisting of kavender, ylang-ylang, and bergamot
in stage 1 hypertension, while Jung [ 14] showed decreased

BP and balanced autonomic nervous system activity with
lavender aromatherapy in prehypertensive

women. This result is consistent with the results from a study
by the Korean Society of Hypertension [2], which found
that aerobic exercise decreased office BP by 3.0/24 mmHg
and duytime ambulatory BP by 3.3/3.5 mm Hg, with a larger
BP-lowering effect in hypertensive subjects compared with
normotensive population. A mefa-analysis of 10 studics on



aroma mhalation showed 2 small effed on systoli: and SBPs
[15], but the decrease of systolic and diastolic home BPs with
cssential oil inhalation achieved in this study have a large
clinical significance.

A study by Jiger ot al. |13] showed that after massage
with lavender, the main ingredicnts of linalool and linalyl
acetate were detected in the blood within five minutes and
peaked at 20 minutes: by 90 minutes, they were mostly
climinated. Likewise, our experiment confirmed immediate
BP lowering cffects within 10 minutes of cssential oil
inhalation. As evidenced by Rimmers study [16], which
showed the presence of the ingredients of essential oil in
blood within five minutes afier application along with a
reduction in stress reaction, the onset of the essential oil's
effect occurs very rapidly and has an immediate effect on BP

To identify the effect of essential oil inhalation after four
weeks of treatment, a 24-hour ambulatory BP was measured
and analysed during the day and the night. The daytime
BP was decreased by 10.8/7.1 mmHg and was significantly
differcnt from the placebo and control groups, while no
difference was found on the night time BP. These results
are consistent with previous research showing a decrease in
BP 0 6.7/3.0 mm Hg after throe weeks of aromatherapy |4].
However, a study comparing eight weeks of triple and double
pharmacotherapy using a 24-hour ambulatory BP showed
a decrease of 30.5/19.7 mm Hg and 28.0/17.8 mm Hg in the
daytime and night time BPs, respectively, in the triple therapy
group and a decrease of 18.8-24.1 mm Hg/11.7 15,5 mm Hg
in the daytime and 18.3- 22.6/11.1-14.3 in the night time BPs
in the double therapy group [17]. In comparison with these
results, the effect of this complementary therapy is not large.
However, according to a report that even a slight decrease
in SBP (2mmHg) can lead to a decrease in mortality due
lo coronary artery disease and stroke by 7% and 109,
respectively [9], the average docrease in a 24-hour davtime
systolic pressure of 10.77 mmHg and diastolic pressure of
7.11 mm Hg can be considered clinically significant.

Despite the significant decrease in daytime BP found in
this study, there was no significant decrease in night time
BE, which contrasts with the significant decrease of both
daytime and night time BPs in pharmacotherapy. We could
net determine whether this difference is secondary 1o the
use of the necklace during the daytime and aroma stones in
night time or whether it is attributable to the differences in
daytime and night time stress and autonomic nervous system
hormones. Turther resenrch is required on this issuc.

As seen In white-coat hypertension and office hyperten-
sion, to identify accurate BP and pulse of (he patients, a
24-hour ambulatory BP monitoring is reccommended rather
than one or two BP measurements in the office. This study
employed home BP and 24-hour ambulatory BP monitoring
to identify the immediate and long-term effect of essential oil
inhalation on decreasing BPs.

Controlling BP requires a strong will of the patient,
but for 3 more universal approach, that is, an casy to use,
self-administered, and economical approach, essential oil
inhalation can be used as an effoctive inlervention for BP
control.

Evidence-Based Complementary and Alternative Medicine

In this study, the concentration of salivary cortisol after
the inhalation of essential oils in prehyperiensive and hyper-
tensive patients was decreased significantly in comparison
with the placebo group (exposed to artificial fragrance) and
the control group (no interventions), A study by Hwang [6)
showed a significant change in the serum cortisol level in
the study group afier four weeks of aroma inhalation, while
Jung [14] reported decreased activity of the sympathetic
meTvous system and increased activity of the parasympathetic
neTvous system after five days of aromatherapy, aiding in the
balance of the autonomic nervous system. In particular, Kim
[18] reported that the inhalation group showed the most
significant decrease in serum cortisol compared with the
massage group. Although Seo [19] found that aromatherapy
using a necklace during the daytime for one week did not
result in decreased concentration of salivary cortisol, the
levels were decrcased significantly when the study group
was exposed fo a second week of inhalation after a two-
week washout period. But the cortisol difference between the
pretest and the postiest was so small, further research was
needed to clarify the study cffects.

Of the esscntial oils used in this study, marjoram
decreases the aclivity of the sympathetic nervous system
and stimulates the parasympathetic system |12]. Because
the cortisol levels were incrensed in the placcbo and control
groups (in comparison with the decreased levels in the study
group) in this study, the continuous cssential oil therapy may
have activaled the parasympathetic system by controlling
stressors. However, because the values were obtained before
the study and four weeks afier the experiment, the exact
difference in cortisol concentration could not be identified,
and what effect the four-week study duration had on changes
in cortisol concentration could not be confirmed,

Despite an increased risk of stroke and death from
cardiovascular discase in the absence of other risk factors
when mcasured BPs are in the prehypertension or hyper-
tension range, hypertension is often poorly managed duc
to its mild subjective symptoms. As such, the inhalation of
cssential oil, which brings out relaxation effects and stress
and immunclogic response control in hypertensive patients,
his an immediate and chronic BP effect a5 observed through
home monitoring and 24-hour ambulatory BP monitoring
rather than a single measurement.

This sludy was conducted without considering the
subjects’ preference for cortain types of essential oils, and
although the subjects had varied responses to the aroma,
therc was no adverse effect or repulsion towards it. Over the
four-weck peried, the participants were actively involved in
the treatment, and by self-monitoring home BP, they were
able to acknowledge their BP and observe the therapeuric
effects, leading to the increased willingness to control their
BP.

To summuarisc the discussion thus far, there are many
complementary therapies being researched for the manage-
ment of stress and BE, Although research in aromatherapy
has been approached from many angles to provide scientific
evidence, there is a little current clinical use of aromatherapy
in patients with hypertension or stress. To facilitate its use,
2 short-term administration such as a one-time inhalation



Evidence-Based Complementary and Altermative Medicine

or an easier, comprehensive, and patient-centred approach is

roguired.

5. Condusion

This work is a quasi-cxperimental study using a nonequiv-
alent control group, a nonsynchronised design 1o identify
the effects of essential cil inhalation on home BP, 2 24-hour
ambulatory BP, and salivary cortisol Jevels. Both immediate
and long-term effects were identified from this study.
Although a 24-hour ambulatory daytime BP was decreased
significanily, no differences were found in night time BPs.
Tn addition, decrease in salivary cortisol concentration was
noted. A relaxation therapy using essential oils for BP
control to prevent the progression of hypertension is strongly
recommended, in particular, in the simple and convenient
form of a necklace. The essential oil therapy is also believed
to function as a promising nursing intervention.
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