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The Effect of Inhalation Aromatherapy with
Lavender Essential oil on Pain Severity of

Patients After Coronary Artery Bypass Surgery:
A Single-blind Randomised Clinical Trial

ABSTRACT

Introduction: Pain control and management are the most
important issues of human basic needs and healthcare. The use of
aromatherapy to relieve pain has grown substantially compared with
other supplementary therapies. Aroma molecules convert to nervous
signals in the olfactory bulb, amygdala and the limbic system and
produce therapeutic effects by causing the release of a variety of
neurotransmitters such as encephalin, endorphins and serotonin.

Aim: This study aimed to investigate the effects of inhalation
aromatherapy with lavender essential oil on pain severity of
patients after coronary artery bypass surgery.

Materials and Methods: A single-blinded randomised
clinical trial was conducted with 60 patients after coronary
artery bypass surgeries that were recruited during 2013 from
Ekbatan Therapeutic Center of Hamadan, Iran. The intervention
continued for two days for pain management. The intervention

INTRODUCTION

Coronary Artery Bypass Grafting (CABG) is a surgical approach for the
management of coronary stenosis. Over 73 million CABG surgeries
are carried out every year in the United States alone [1]. Despite the
technical success of this surgery, postoperative complications such
as gastrointestinal bleeding, dysrhythmia, delirium, severe stress,
cardiogenic shock, pain, and vital sign changes are common among
CABG patients [2-4]. Chest pain is among the most frequent post
CABG complication, which developes within 24 to 72 hours after
surgery [5]. Severe pain occurs on the first day after open-heart
surgery, followed by a decline after 2 or 3 days [6].

Pain can interfere with circulation of blood in vessels and improve
the risk of myocardial infarction [7]. Tachypnea, hypothermia, high
blood pressure, and arterial vasoconstriction are also associated
with pain [8]. In addition, pain and vital sign changes can indirectly
lead to an increase in the use of analgesics, reduce resistance
to infection, delay wound healing after surgery, and prolong the
hospital stay [9].

There are different ways to relieve pain. The use of narcotic and
non-narcotic drugs may be among the most simple and common
pain alleviation methods [10]. Nevertheless, different complications,
including nausea, respiratory depression, and bleeding may occur
due to the use of different pain medicines, particularly Non Steroidal
Anti-Inflammatory Drugs (NSAIDs) [11]. Considering these side
effects, use of non pharmacological approaches is suggested to
reduce drug use [12].

Complementary and Alternative Medicine (CAM) treatments are
less risky in comparison with pharmacological methods and
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group inhaled two drops of 2% lavender essential oil, while the
control group used the same amount of distilled water for 20
minutes on the second and third postoperative days. Pain was
measured at baseline and 5, 30, and 60 minutes following the
intervention via vital sign tests and Visual Analogue Scale (VAS).
Independent t-test and ANOVA were performed to measure
continuous variables, while chi-square was conducted for the
analysis of categorical variables, using stata version 11.0.

Results: The mean chest pain score decreased significantly
in both groups after surgery however, there were significant
differences between the aromatherapy and control groups
before and after intervention only at the 30" minute (p=0.001)
and 60" minute (p=0.012) on the second day after surgery.
Conclusion: Inhalational aromatherapy with lavender essential
oil could relief pain of patients in the first days following coronary
artery bypass surgery.

Keywords: Complementary medicine, Heart surgery, Pain relief

are associated with fewer side-effects [13]. Aromatherapy is an
approach, which uses natural essential oil for therapeutic purposes.
Different approaches including massage and inhalation are applied
in aromatherapy. Recently, this approach has been extensively
applied for therapeutic purposes [14,15]. Moreover, in inhalation
aromatherapy, essential oils are used to improve the vital signs and
reduce pain, stress, and depression [16-19].

The use of lavender, which has shown antibacterial, antispasmodic,
antidepressant and analgesic effects, has been recommended
to reduce stress and pain in aromatherapy [19,20]. For instance,
migraine and insomnia can be treated with this plant [21,22].
According to previous studies on lavender aromatherapy, linalyl
acetate and linalool (constituents of lavender) can trigger the
parasympathetic system. Furthermore, linalool can act as a sedative,
while linalyl acetate induces narcotic effects [15].

According to the literature, lavender can act as a circulatory stimulant,
which improves cardiac function. Moreover, it has positive effects on
the coronary blood flow [22]. Based on previous studies, inhalation
aromatherapy with lavender can help reduce depressive moods,
pain, and stress in patients undergoing dental procedures or
abdominal surgeries, as well as women undergoing cesarean section
[14,23]. CABG is a surgical procedure for coronary stenosis. This
procedure normally results in pain for patients, thereby highlighting
the significance of pain relief and vital sign stabilisation [24]. Intensive
care nurses play a major role in pain assessment, modification of vital
signs, With this concept in mind, we conducted the present study
with the aim to examine the efficacy of inhalation aromatherapy with
lavender in pain alleviation among patients undergoing CABG.
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MATERIALS AND METHODS

A total of 60 CABG patients were recruited in this single-blind
randomised clinical trial from Ekbatan Therapeutic Center
(Hamadan, Iran) during 2013. The objectives and methods were
explained, and consent was were obtained from the patients. The
inclusion criteria were lack of chronic respiratory disorders, absence
of alcohol abuse or addiction to narcotics, history of convulsion
or head trauma. On the other hand, the exclusion criteria were
eczema or allergy to lavender, intubation for >24 hours, reduced
consciousness, haemodynamic instability and damaged sense of
smell while filling out the scales.

The patients were randomly allocated to the aromatherapy and
control groups using balanced block randomisation with blocks of
four. The aromatherapy and control groups were assigned randomly
to letters A and B. Thus, for each block of four patients, two were
allocated in a random order to each treatment. Six sheets of paper
were used to cover all possible states: AABB, ABAB, ABBA, BBAA,
BABA, and BAAB. The assignments were then selected using a
table of random numbers.

A total of 70 patients were categorised into the aromatherapy and
control groups (35 patients per group). The follow-up of respectively
three and four patients from the aromatherapy and control groups
was not possible, as they were discharged three days after surgery.
Also, the intervention was discontinued for two subjects in the
aromatherapy group, given their intolerance and one subject from
the control group owing to his unwillingness to continue the study.
Finally, 30 patients were allocated to each group.

For data collection, questionnaires were completed, interviews
were conducted, and vital signs were recorded. A self developed
questionnaire and a checklist (with two sections) were used in this
study. The self developed questionnaire consisted of demographic
information, such as age, gender, education, and Body Mass Index
(BMI). Familial histories of open heart surgery and hospital stay, as
well as duration of surgery and ICU admission, were documented.
Content validity was applied to assess the validity of this section of
the questionnaire.

In addition, a checklist was applied (first part) to document vital
signs, i.e., heart rate, respiratory rate, Systolic and Diastolic Blood
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[26]. In total, 30 patients were allocated to each group (totally
60), and information was collected according to the trial profile
[Table/Fig-1].

On day 2, 3 of surgery, the patients in the aromatherapy group
inhaled two drops of 2% lavender essential oil mixed in distilled water,
produced by Barij Esans Co. Iran (Kashan), using an absorbable
patch attached to an oxygen mask over 20 minutes [27]. On the other
hand, the controls simultaneously received two drops of distilled
water using a similar mask.

To prevent the inductive effect of intervention, the statistical analyst
was blind to the type of treatment. Moreover, one researcher
gave the aromatherapy to the patients, while another researcher
independently assessed the treatment efficacy. For the assessment
of pain severity, VAS was applied at baseline and 5, 30, and 60
minutes after the intervention [28]. In addition, by using a monitoring
device, the vital signs were examined at baseline and 5, 30, and 60
minutes following the intervention [29].

Stata version 11 (Stata Corp., TX, USA) was used for data analysis
(Cl, 0.05). Independent t test was carried out to determine
associations between dependent and independent variables and
continuous variables. Also, for the assessment of categorical
variables, chi-square was used. For the comparison of vital signs,
ANOVA test was utilised.

RESULTS

Overall, 63% of the patients in the aromatherapy group and 76.7%
of those in the control group were males. In the aromatherapy
and control groups, the mean ages (years) were 65.13+9.76
and 65.63+10.81, respectively, and 96.7% and 90% were
married respectively. Most of the patients were illiterate in both
the aromatherapy and control groups. 26 (86.7%) patients in the
aromatherapy group and 23 (76.7%) control group had no history
of hospitalisation. In both groups, the patients had no family history
of cardiac surgery. The mean BMI in the aromatherapy group was
26.5+3.67 and that in the control group was 25.32+3.43, which did
not differ significantly. The mean number days of hospitalisation in
the aromatherapy and control groups were 3.27+0.74 and 3.3+0.65
respectively. Moreover, the groups were not significantly different

Pressure (SBP and DBP), and temperature (using a monitoring T Aromatherapy Control group, el
device, SAIRAN Co., Iran). The second part of the checklist consisted group, n (%) n (%)
of a recording of analgesic use by nurse (drug name, frequency of Gender
consumption, and total amount of drug consumed). In addition, we Male 19 (63%) 23 (76.7%)
. o . . 0.260
used the VAS to record pain severity in patients. VAS is a standard Female 11 (37%) 7 (23.3%)
scale graded from 0 to 10 in which the patient is asked to select a Marital status
number based on his/her severity of pain [25]. :
. ) Single 1(3.3%) 0 (0%)
Thg sampl.e size was calcu!ated 30 cages per group according to Varried 20 (96.7%) 27 (90%) 0.037
a single-blind study by Hadi N and Hanid A, (p=0.05, power=90%)
Widowed 0 (0%) 3 (10%)
Education level
terete 25 (2.4% 25 (G2.4%
Excluded (n=31)
l—' Not meeting inclusion criteria (n=17) Seoondary 3 (1 O%) 4 (1 3'3%) 0.075
Decined to partipate 1-10) Higher education 2 (6.6%) 1(0.3%)
otherreasons (n~4) History of hospitalisation
Allocated to aromatherapy group (n=35) lecsedioconl roup (739, Yes 4 (13.3%) 7 (23.3%) 0317
Received allocated intervention (n=35) Receved allosatedinervention (1733 No 26 (86.7%) 23 (76.7%) .
Did notreceive allocated intervention (v=0) Did not receive allocated intervention (n=0).
( \ Family history of cardiac surgery
l Allocation
: M Yes 3 (10%) 3 (10%)
Lost to follow-up (discharged) (n=3) Lost to follow-up (discharged) (n=4) 0.665
Discontinued intervention (intolerance of lavender Discontinued intervention (lack of cooperation) No 27 (90%) 27 (90%)
inhalation) (n=2) (n=1)
< ( Follow-Up 1 Age (years) 65.13+9.76 65.63+10.81 0.852
Analysed (n=30) ) Analysed (n=30) Body mass index 26.50+3.67 25.32+3.43 0.202
Excluded from analysis (n=0) Excluded from analysis (n=0)
Days of hospitalisation 3.27+£0.74 3.3+£0.65 0.573

Analysis

[Table/Fig-1]: Trial profile.

[Table/Fig-2]: Distribution of individual characteristics of the patients in aromatherapy

and control groups.
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Aromathera- Control Difference
Intervention Py (n=30) (n=30) p-

periods Mean | SD | Mean | SD dif';’;f::ce se | 2
Chest pain (VAS) in 2" day
Before intervention | 4.07 1.9 3.3 1.5 0.73 0.44 | 0.05
After 5 min 3.2 1.8 2.9 1.7 0.43 0.23 | 0.059
After 30 min 2.5 1.6 2.8 1.8 1.07 0.31 | 0.001
After 60 min 2.2 1.3 1.5 1.6 0.97 0.37 | 0.012
Chest pain (VAS) in 3 day
Before intervention 3.7 1.9 3.5 1.6 0.17 0.47 | 0.36
After 5 min 3.03 | 2.04 | 2.83 | 1.83 0.03 0.18 | 0.857
After 30 min 2.8 1.8 2.7 1.7 0.10 0.26 | 0.697
After 60 min 2.3 1.51 | 2.47 | 1.61 0.30 0.28 | 0.293

[Table/Fig-3]: Comparison of the mean difference of chest pain with baseline in 2™

and 3 days in aromatherapy and control groups using independent t-test.

regarding the demographic characteristics with possible effects on
treatment [Table/Fig-2].

The mean chest pain scores showed based on VAS in the [Table/
Fig-3]. On the second day after surgery, the mean chest pain score
before intervention in the aromatherapy group was 4.06+1.9 and
that in the control group was 3.3+1.5, however, after intervention
the scores reduced to 2.2+1.3 and 1.5+1.6 after 60 minutes
respectively [Table/Fig-3].

Thus, the mean chest pain score decreased significantly after surgery
in both groups but there were significant differences between the
aromatherapy and control groups before and after intervention
only at the 30" minute (p=0.001) and 60" minute (p=0.012) on the
second days after surgery. In contrast, there were no significant
differences between both groups before and after intervention on
the third day after surgery.

The groups were not significantly different regarding the vital signs,
except DBP at third day after surgery (p=0.027) and SBP at third
day following surgery (p=0.004, p=0.005) [Table/Fig-4].

DISCUSSION

According to several studies, pain severity varies among men and
women [30]. Nevertheless, we found no major gender differences
in the mean pain scores; in accordance with the present
study, Setayeshi K et al., reported similar findings [30]. Overall,
undergoing CABG can be a painful experience for patients.
According to some previous studies, these patients normally
experience postoperative pain [5].

In the present study, both groups had chest pain partially much
at the baseline in 2" and 3™ days after surgery, while pain severity
was significantly reduced on the second day and partially on the
third day after surgery respectively. Nevertheless, the groups had
no significantly different about chest pain severity on the third day
after surgery.

In this regard, according to study by Milgrom LB et al., severe pain
occurred during the first days after cardiac surgery, followed by a
decline within two and three days after surgery [6]. In consistence
with the present findings, in the study of Hadi N and Hanid A, lavender
aromatherapy reduced the pain severity of patients as compared
with patients in the control group [26]. Moreover, in another study by
Sheikhan F et al., lavender also could reduce significantly discomfort
and pain of the patients after episiotomy rather than control group
on the second, fourth and fifth days after surgery [31].

Moreover, according to a study by Kim S et al., lavender
aromatherapy could not decrease significantly the pain level;
although, the intervention group was more satisfied, which is not in
line with the present findings on the second postoperative day [17].
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Aromatherapy group (n=30) Control group (n=30)
Variables
Mean+SD p-value Mean+SD p-value

Temperature (°C) 2™ day
After 5 minutes 0.003+0.018 0.656 0.007+0.037 0.845
After 30 minutes 0.003+0.13 1.000 0.003+0.081 0.989
After 60 minutes 0.127+0.427 0.707 0.173+0.923 0.869
Temperature (°C) 3 day
After 5 minutes 0.003+0.041 0.430 0.030+0.226 0.653
After 30 minutes 0.010+0.066 0.353 0.057+0.265 0.487
After 60 minutes 0.040+0.679 0.195 0.227+0.385 0.324
Respiratory rate (Breath/min) 2™ day
After 5 minutes 1.4+£8.517 0.054 0.20+6.424 0.123
After 30 minutes 0.7+10.195 0.843 0.233+7.745 0.891
After 60 minutes 1.1+£6.451 0.083 2.50+£9.108 0.135
Respiratory rate (Breath/min) 3 day
After 5 minutes 1.367+8.381 0.641 0.467+6.334 0.832
After 30 minutes 0.6+6.078 0.950 0.70+6.314 0.983
After 60 minutes 0.933+6.091 0.912 0.30+8.238 0.986
Heart rate (Beat/min) 2" day
After 5 minutes 1.067+5.589 0.782 1.467+5.532 0.884
After 30 minutes 0.667+6.461 0.686 0.067+7.46 0.768
After 60 minutes 1.333+6.348 0.279 0.567+7.093 0.453
Heart rate (Beat/min) 3 day
After 5 minutes 1.4+£4.039 0.334 2.9+23.82 0.468
After 30 minutes 2.46+7.816 0.694 4.133+21.75 0.784
After 60 minutes 0.5+7.597 0.22 4.8+22.25 0.461
Systolic blood pressure (mmHg) 2™ day
After 5 minutes 0.667+12.96 0.203 3.067+20.71 0.431
After 30 minutes 1.2£13.976 0.200 2.667+20.70 0.453
After 60 minutes 0.70+15.764 0.58 1.4+10.578 0.453
Systolic blood pressure (mmHg) 3 day
After 5 minutes 4.50+10.741 0.005 2.8+10.81 0.059
After 30 minutes 8.133+11.023 0.004 0.667+13.78 0.074
After 60 minutes 4.33+13.565 0.145 0.733+£12.57 0.347
Diastolic blood pressure (mmHg) 2™ day
After 5 minutes 1.23+7.1562 0.757 0.10+7.54 0.855
After 30 minutes 0.10+7.014 0.855 1.933+7.69 0.557
After 60 minutes 1.433+7.33 0.712 0.30+8.23 0.073
Diastolic blood pressure (mmHg) 3 day
After 5 minutes 1.467+7.964 0.027 2.733+8.52 0.086
After 30 minutes 4.60+9.978 0.050 0.267+10.17 0.058
After 60 minutes 1.167+7.130 0.429 0.70+12.42 0.654

[Table/Fig-4]: Comparison of the mean difference of variables measurements with

baseline in 2nd and 3rd days in aromatherapy and control groups using repeated
measures ANOVA

However, the results of the study by Kim S et al., is in line with the
results of the present study for 3 day after surgery.

In their study, patients received oxygen in the control group, while
in the current study, patients received distilled water. Furthermore,
in a study by Lim EJ and Lee KY, lavender aromatherapy failed to
reduce pain after tonsillectomy, which is consistent with the present
study results on the third postoperative day [32].

Pain is a subjective sensation, arising from physical stimuli or
motivational/affective components. It is associated with cultural
factors, experience of pain, stress, and depression. Consequently,
evaluation of the contribution of a specific mechanism to the
experience of pain is challenging. On the other hand, aromatherapy
can improve mood and anxiety in patients and reduce sympathetic
triggers [33,34].
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According to the literature, treatment with lavender could lead to
substantial antinociception in animals [35]. Based on the conducted
clinical trials, aroma essential oils can reduce anxiety of pain and
increase comfort among hospitalised patients [34]. Nevertheless,
the mechanism of pain relief or perception of pain remains vague
in aromatherapy. Also, there is inadequate information about
aromatherapy in postoperative pain management and mechanism
of action as well [15].

Smells can trigger memories and remind people of certain events
or feelings. In the present study, the smell of lavender caused
decentralisation of patients to pain and decreased pain in the
aromatherapy group. In the present study, aromatherapy with
lavender essential oil for postoperative pain management resulted
in pain relief among patients.

In the present study, lavender essential oil did not majorly affect
the vital signs, with the exception of SBP and DBP. In line with
the present study, Hwang JH evaluated the association between
lavender aromatherapy and blood pressure and reported a major
reduction in blood pressure by using lavender (p<0.05) [36].

Conversely, in a study by Shiina Y et al., lavender did not induce
significant effects on blood pressure [23]. The inconsistency
between the findings might be attributed to differences in lavender
dosage in these studies. Moreover, in a study by Rho KH et al,,
respiratory rate was not influenced by aromatherapy, similar to the
present study [37].

LIMITATION

The present study had some shortcomings such as small sample
size and the placebo effect could not be discarded. The application
of an actual placebo was troublesome given the odor of essence. In
fact, the use of different aromas may have favourable impacts on pain
perception. Moreover, stress hormones or essence components in
the plasma (or other physiological changes induced by pain) were
not examined in present study. Overall, these limitations are related
to the association between smell and memory, as certain smells
can trigger certain feelings or memories. Therefore, if the odor of an
essence is linked to bad memories for an individual, it may produce
negative outcomes.

CONCLUSION

The pain reduction is not a long term effect of lavender. Inhalation
aromatherapy with lavender essential oil could effect chest pain in
CABG patients at the first few days after surgery, without causing
significant changes in the vital signs. Studies with bigger sample
size using multicenteric design on lavender essential oil on pain relief
should be conducted.
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