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Effect of Inhalation Aromatherapy on Pain,
Anxiety, Comfort, and Cortisol Levels During
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The objective of this study was to examine the effects of inhaler aromatherapy on the level of pain, comfort, anxiety,
and cortisol during trigger point injection in individuals with myofascial pain syndrome. Lavender oil inhalation was
found to reduce pain and anxiety during trigger point injection and to improve patient comfort, but it did not affect
the saliva cortisol level. KEY WORDS: anxiety, aromatherapy, comfort, cortisol, pain Holist Nurs Pract 2020;34(1):57-64

INTRODUCTION

Myofascial pain syndrome (MPS) is one that is
characterized by pain, sensitivity, and autonomic
events reflecting in a specific region through a trigger
point, the palpable point where the sensitive area of a
tense muscle band is involved.!-? Today, many
treatment methods are used in MPS treatment, but
trigger injection, including local anesthetic injections
and dry needling techniques, is commonly used.?**
However, it is thought that this method can negatively
affect the comfort and the quality of life of patients
because the patients experience pain during the
treatment, and experience anxiety and stress due to
fear.
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Improving the physical and psychological health of
patients is an important goal in holistic nursing
practice, and aromatherapy is widely used in relieving
pain, anxiety, and stress.®® Relevant publications in
the literature report that lavender essential oils have
shown promising effects on pain,®’ comfort,® 1 stress,
and anxiety.!!"1® The aim of this study was to evaluate
the efficacy of inhaler aromatherapy on pain, comfort,
anxiety, and cortisol levels when it was applied during
trigger point injection in individuals with MPS.

Theoretical framework

Katharine Kolcaba’s comfort theory is a midrange nurs-
ing theory. The holistic framework of this theory used
to guide comfort care interventions is an ideal theory to
investigate the use of complementary techniques and to
search for evidence in the integrative therapy literature.
Comfort is defined as more than a lack of negative
physical sensation or emotional distress.!” In comfort
theory, specific concepts are organized into 3 forms and
4 comfort contexts. The 3 forms of comfort are relief,
ease, and transcendence and the 4 contexts in which
comfort is experienced are physical, psychospiritual,
environmental, and sociocultural.'® While physical
comfort is defined as relaxation and freedom from pain,
psychospiritual comfort is related to an internal feeling
of satisfaction with an individual’s life and success.
Sociocultural comfort is related to interpersonal,
family, and societal relations. Environmental

comfort is related to feelings of satisfaction
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with the physical environment, such as temperature,
noise, light, and physical environment.!”-

MATERIAL AND METHODS
Study design

This study was designed as a randomized
placebo-controlled trial.

Population and sampling

The research sample consisted of 66 patients who
were admitted to the Algology Polyclinic of a
university hospital in Turkey between September 2017
and March 2018, who were having trigger point
injections for the first time, and who met the inclusion
criteria. Patients were excluded from the study who
had an allergy to lavender, perfume or cosmetics,
asthma or chronic obstructive pulmonary disease,
chronic sinusitis, severe upper respiratory tract
infection, unregulated blood pressure, corticosteroid
drug consumption 3 months before the study, any

substance or drug addiction, or a known history of
psychiatric disease.

Sample selection was determined by the simple and
layered randomization method. The patients included
in the research were randomly divided into 3 groups:
Tuesday aromatherapy group, Wednesday placebo
group, and Thursday control group (Figure). G-Power
statistical analysis was performed to determine the sam-
ple size. In accordance with this, a total of 66 patients,
or 22 in each group, were studied with 95% confidence
and 80% theoretical power. Piloting was performed
with 6 patients, 2 of whom were from each group.

Data collection tools

Data collection forms were completed by a single
researcher by face-to-face interview. The data were
obtained with a visual analog scale (VAS), General
Comfort Questionnaire (GCQ), State Anxiety Index
(STAI), and a saliva sample.

Patient information form
The individual identification form was created by
the researchers in the light of information collected

Eligible Subjects
(n=66)

h
Randomly Assign
(n=66)

-

4

b

Aromatherapy (n=22)
(Tuesday)

Placebo (n=22)
(Wednesday)

Control (n=22)
(Thursday)

Pre-test

| 4

p |

Aromatherapy (n=22)
lavender oil inhalation

Placebo (n=22)
baby oil inhalation

Control (n=22)
no treatment

Post-test

| 4

)|

Aromatherapy (n=22)

Placebo (n=22)

Control (n=22)

v

Analysis

FIGURE. Flowchart for participant recruitment
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from the literature. This form consisted of 2 parts. The
first part concerned sociodemographic characteristics
such as age, gender, height, weight, body mass index
(BMI), education status, occupation, social security,
income level, marital status, and number of children,
and the second part gathered information on
health-related characteristics such as time since
diagnosis, previous MPS diagnosis and whether or not
it had been treated, what treatment modality was
applied, how long the pain complaint had lasted, the
presence of any allergies, the presence of other
accompanying illnesses, medications used, and
general state of health.20-24

Visual analog scale

The visual analogue scale (VAS) consists of a
straight line with the end points defining extreme
limits: “no pain at all” and “pain as bad as it could
be.” The patient is asked to mark his or her pain level
on the line between the 2 end points and the distance
between “no pain at all” and the mark and then defines
the subject’s pain.?

General Comfort Questionnaire

The instrument used in this study was the General
Comfort Questionnaire (GCQ). The GCQ was
developed by Katharine Kolcaba from her taxonomic
structure of comfort to measure patients’ comfort
levels.2® The adaptation of the scale to Turkish was
performed by Kuguoglu and Karabacak.?’” The scale is
a 4-point likert-type scale and contains a total of
48 items.?’

State Anxiety Index

The State-Trait Anxiety Index (STAI) is a
commonly used scale to measure anxiety level. The
internal consistency (Cronbach « coefficient) for this
study is 0.91. Oner and Le Compte®® designed the
Turkish adaptation and confirmed the reliability and
validation of the inventory. The STAI, which describes
how individuals feel at a given moment and under
certain conditions, consists of 20 items. A lower total
score indicates a low level of anxiety and a high score
indicates a high level of anxiety.

Interventions

Aromatherapy group

Data collection forms were applied before trigger
point injection. Participants were then prepared for
trigger point injection. The diffuser and 100% pure
lavender oil (Lavandula angustifolia) were applied

during the trigger point process in accordance with the
Aromatherapy Practice Guide and recommendations
from the literature.?®-3* The diffuser was placed 30 cm
away from the participants and 5 drops of volatile
lavender oil (diluted with 100 cc distilled water) were
placed in the reservoir. Within 10 to 15 minutes of
completion of the procedure and completion of the
inhalation, re-data collection forms were applied. In
addition, VAS evaluation was performed again in the
middle of the process (10 minutes).

Placebo group

Subjects in the placebo groups were treated in
precisely the same way as those in the aromatherapy
group, except that an odorless organic baby oil
(Urtekram) was used in place of lavender oil.

Control group

For the individuals in the control group, no
application was performed during the trigger point
processing. Data collection process forms were
applied before the pre-trigger point injection was
given. Participants were then prepared for the trigger
point injection. No intervention was made during the
trigger point process and it was applied routinely.
Within 10 to 15 minutes of the end of the process, data
collection forms were applied again. In addition, VAS
evaluation was performed again in the middle of the
process (10 minutes).

Saliva sampling

Before and after the trigger point injection, an
average of 2 mL of saliva was collected from the
participants into the falcon tube and immediately
placed on ice. Immediately after the application, the
samples were taken to the laboratory. The saliva
samples were centrifuged for 5 minutes at +4°C, 1000
gauge. Each sample was gently and carefully placed in
2 different Cryo tubes to be backed up. Samples were
stored in Cryo tubes at —80°C until analysis. The
samples were gradually dissolved on the same day and
analyzed at the same time. Cortisol levels were
evaluated using an enzyme-linked immunosorbent
assay (ELISA) kit (Cortisol ELISA kit, CUSABIO,
Diagnostics).

Data analysis

The data obtained from the research were analyzed
using the program SPSS 22.0. Kolmogorov-Smirnov
test was used to check whether the numerical variables
had normal distribution. Normally distributed
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variables were shown as mean =+ standard deviation
(SD) and non-normal distributed variables as median
values. Statistical significance was accepted as P <
.05. In the analysis of the data, descriptive statistics
were shown as numbers and percentages, means, and
standard deviation values of the measurement data.
The t test, one-way analysis of variance, Pearson
correlation analysis, and x 2, Kruskal-Wallis,
Wilcoxon, Friedman, and Mann-Whitney U tests were
used in independent samples.

Ethical consideration

Ethics committee approval (17-7.2/13) was obtained
from the Ege University Faculty of Medicine Clinical
Research Ethics Committee to conduct the research,
and written permission was obtained from the
Algology Department where the research was to be
carried out. Permission was obtained to use the
General Comfort Questionnaire (GCQ). The
researcher explained the purpose of the study to the
patients included in the study, and their verbal and
written informed consent was obtained.

RESULTS

The mean age of participants in the aromatherapy,
placebo, and control groups was 48.6 + 12.0, 48.1 +
11.9, and 49.7 £ 10.6 years, respectively. It was found
that 27.2% of participants were illiterate: 22.7% in the
aromatherapy group, 31.8% in the placebo group, and
27.3% in the control group (Table 1). No statistically
significant difference was found (P > .05, Table 1)
between the aromatherapy, placebo, and control
groups in terms of age, gender, marital status,
educational status, time since diagnosis, cigarette
consumption, BMI, and economic situation.

In the aromatherapy group, there was a statistically
significant difference between the pain intensity
medians before and after the treatment (P = .005) and
the pain intensity medians during and after the
treatment (P < .001). The median values of pain
severity of individuals during and after the procedure
decreased statistically significantly with time
(Table 2). After treatment the anxiety levels were
33.05 +£ 4.58 in the aromatherapy group, in the
placebo control 57.82 £ 5.57 and 60.36 £ 9.09 in the
control group. Further, the postprocedure mean of the
aromatherapy group was significantly lower than the
preprocedure average (Table 3).

The mean of the total score of the GCQ
postprocedural was 146.32 £ 8.11, 111.91 £ 10.90,
and 104.45 &+ 8.16 for the aromatherapy, placebo, and
control group, respectively, and the difference between
groups was statistically significant (P = .001). The
mean postprocedural measurements of the placebo
and control groups were significantly lower than the
pretreatment measurement averages (Table 3)

There was no significant difference between the
levels of preprocedure and postprocedure salivary
cortisol levels in the aromatherapy, placebo, or control
groups (P > .05) (Table 3).

DISCUSSION

Aromatherapy, which is a complementary and
integrative approach widely used in many countries, is
a part of holistic nursing practice. In individuals with
MPS, the excessive use of trigger points stems from
excessive loading, emotional stress, or pain traumas.
During trigger point injections, which are widely used
in individuals with MPS, anxiety and stress are felt.>
Although a study on the use of aromatherapy during
trigger point injection could not be found in the
literature, there are studies showing the efficacy during
invasive interventions such as arteriovenous
ﬁstu1a,32’33 venous port catheter,34 intravenous
catheter,%% and colonoscopy.*®-3” In a study by
Bagheri-Nesami et al*? examining the effect of
lavender inhalation on pain in hemodialysis patients
during fistula needle penetration, 10% lavender extract
was applied for 5 minutes to the aromatherapy group
during the hemodialysis session, and lavender
extract-free aromatherapy was applied to the control
group. At the end of the study, the average pain
severity score of the patients in the aromatherapy
group had decreased significantly. In another similar
study, it was reported that inhaler lavender
aromatherapy applied during arteriovenous fistula
(AVF) intervention in hemodialysis patients was
effective in reducing AVF intervention pain.*® In a
study examining the effect of inhaler aromatherapy on
venous port catheter procedure pain intensity and
anxiety levels by Yayla and Ozdemir,>* the mean pain
intensity of the lavender group was significantly lower
than that of the control group, but there was no
significant difference between the pain intensity scores
of the eucalyptus and control groups.

In a study, by Bikmoradi et al,’ of the effect of
lavender inhalation on the severity of intravenous
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TABLE 1. Homogeneity Test of Baseline for Participants (n = 66)

Aromatherapy Group Placebo Group Control Group Total
n =22 n =22 n =22 n = 66
Features X+SD X+SD X+SD X+ SD P
Age 48.6 + 12.0 481+ 11.9 49.7 +10.6 48.8 + 11.3 .693
MPS duration, y 5.09 +5.70 6.59 + 6.65 6.41 + 5.87 6.03 + 6.07 .336
BMI 24.6 £ 3.1 255+ 4.4 247 £ 2.1 249 +3.2 .718
n (%) n (%) n (%) n (%)
Gender
Female 16 (72.7) 19 (86.4) 17 (77.3) 52 (78.8) 530
Male 6 (27.3) 3(13.6) 5 (22.7) 14 (21.2)
Marital status
Married 16 (81.8) 17 (77.3) 18 (81.8) 51 (77.3) 772
Single 6 (18.2) 5 (22.7) 4(18.2) 15 (22.7)
Education status
Literate but not finished school 5(22.7) 7 (31.8) 6 (27.3) 18 (27.2) 742
Primary or secondary school 5 (22.7) 6 (27.3) 8 (36.4) 19 (28.8)
College graduate 12 (54.5) 9 (40.9) 8 (36.4) 29 (43.9)
Profession
Office worker 7 (31.8) 4 (18.2) 4(18.2) 15 (22.7) 788
Retired 8 (36.4) 6 (27.3) 7 (31.8) 21 (31.8)
Self-employed 2(9.1) 3(13.6) 2(9.1) 7 (10.6)
Not working 5 (22.7) 9 (40.9) 9 (40.9) 23 (34.8)
Children
None 6 (27.3) 5 (22.7) 4(18.2) 15 (22.7) 772
At least one 16 (72.7) 17 (77.3) 18 (81.8) 51 (77.5)
Smoking
Yes 5 (22.7) 5 (22.7) 3(13.6) 13 (19.7) 682
No 17 (77.3) 17 (77.3) 19 (86.4) 53 (80.3)
Economic situation
Expenditure = income 20 (90.9) 21 (95.5) 20 (90.9) 61 (92.4) .805
Expenditure > income 2(9.1) 1 (4.5) 2(9.1) 5 (7.6)
Social security
Yes 22 (100) 22 (100) 22 (100) 66 (100)
Abbreviations: BMI, body mass index; MPS, myofascial pain syndrome.
catheter placement in preschool children in hospital, control group 20 minutes before venipuncture. At the
5 drops of lavender essence were applied to the end of the study, it was found that the average pain
children in the aromatherapy group, and 5 drops of intensity of the aromatherapy group was lower, with a
distilled water were applied to the children in the statistically significant difference between the mean of

TABLE 2. Changes in Pain Severity According to Time in Aromatherapy, Placebo, and Control Groups

Aromatherapy Placebo Control
Pain (VAS) X (SD) X’ (Min — Max) X (SD) X’ (Min — Max) X (SD) X’ (Min — Max) z P
Preprocedural  6.05 (1.70) 6 (3 —10) 6.68 (1.49) 7((4-9) 6.09 (1.54) 6.5 (2 —8) —0.093 .926
Midprocedural  5.23 (2.02) 5(2-8) 8.05 (1.29) 8 (5 —10) 8.27 (0.88) 6-19) —6.474 .000
Postprocedural 3.86 (1.61) 4(1-7) 7.41 (1.62) 7 (5 —10) 7.64 (1.33) 8(5-9) —8.469 .000
P x% =18.918, P < .001 x% =22.447, P < .001 x% =26.337, P < .001
Pre-post P = .005 Pre-post P = .025 Pre-post P = .004

Mid-post P < .001 Pre-mid P < .001 Pre-mid P < .001

Abbreviation: VAS, visual analog scale.
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TABLE 3. Comparison of STAI, GCQ, and Salivary Cortisol Levels in Aromatherapy, Placebo, and Control

Groups
Aromatherapy Placebo Control
(n=22) (n=22) (n =22) P
STAI
Preprocedural 40.14 £+ 4.83 56.86 + 4.38 58.73 £ 7.15 <.001
Postprocedural 33.05 + 4.58 57.82 £ 5.57 60.36 + 9.09
GCQ
Preprocedural 119.68 £+ 8.55 116.41 £+ 8.73 113.09 + 9.32 <.001
Postprocedural 146.32 £+ 8.11 111.91 £ 10.90 104.45 + 8.16
Salivary cortisol
Preprocedural 57.61 £ 61.20 75.58 £+ 72.97 75.93 £ 55.91 .760
Postprocedural 68.13 + 46.31 89.15 + 72.52 76.80 £ 54.72

Abbreviations: GCQ, General Comfort Questionnaire; STAI, State Anxiety Index.

pain intensity at the Sth and 10th minutes after the
treatment between the aromatherapy and control
groups.® In another study, the effect of aromatherapy
on pain and anxiety level during peripheral venous
catheterization procedure was evaluated and found to
have positive results.®

Comfort is defined as the expected outcome of a
complex structure in physical, psychosocial, social,
and environmental integrity related to help, peace of
mind, and overcoming problems related to the needs of
the individual.® In a study in which Cenkci and Nazik®
investigated the effect of lavender aromatherapy on
the level of pain, comfort, and satisfaction during
labor, the perception of pain was significantly
lowered, the level of comfort and satisfaction
increased significantly in the first stage of birth, and
the perception of pain decreased significantly in the
aromatherapy group. Another study of the effects of
biofeedback and aromatherapy on maternal
satisfaction and opinions on primigravida mothers
during delivery suggested that aromatherapy provides
more comfort and relief than biofeedback therapy, and
most mothers indicated that they wanted these
interventions to be applied to friends and relatives.’ In
a study of the effectiveness of essential oils on
children’s comfort in a perianesthetic setting, lavender
and ginger essential oil aromatherapy was given to the
children in the intervention group, and jojoba oil as a
placebo to the control group. Unlike our study results
however, although the mean distress level at the end of
the study was lower in the children in the essential oil
group, the difference was not statistically significant.
It was also reported that, although the parents had
more positive opinions on aromatherapy practice in
open-ended comments on the questionnaire, there was

no difference in aromatherapy satisfaction between the
groups.'? In this context, it is thought that the
application of aromatherapy will increase the comfort
level of the patients, and it is considered important to
provide physical and environmental interventions for
patients to increase their comfort level.

The results showed that patients in the
aromatherapy group had lower anxiety levels than
those in the placebo and control groups after the
intervention. In the literature, studies investigating the
effects of aromatherapy on stress and anxiety in
different patient groups have been conducted and
several other studies have established the positive
impact of aromatherapy on the level of anxiety.'>16-38
Although these results are consistent with our study, a
few studies did not show the same effect.4

In this study, inhalation of lavender oil essence had
no effect on the saliva cortisol levels of the patients.
Cortisol is a corticosteroid produced by the adrenal
cortex and is a sensitive indicator of the body’s stress
response.*! This finding is consistent with the results
of Toda and Morimoto'# and Seol et al.*> No change
in cortisol level was reported in these studies.
However, since all studies have a high risk of bias, the
evidence of current studies demonstrates the limited
efficacy of aromatherapy in reducing stress, and it is
recommended that studies be conducted with larger
and different sample groups.

CONCLUSION

It is recommended that aromatherapy, which is low
cost, noninvasive, and easily applicable, be applied to

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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individuals with MPS during trigger point injection
because of its anxiety and stress-reducing effects.

Similar studies using complementary and
integrative methods should be conducted with larger
samples and different disease groups, and nurses
should use aromatherapy in all appropriate
interventions.

IMPLICATIONS FOR CLINICAL
PRACTICE

Patients experience generalized anxiety and stress
during medical interventions. Various complementary
interventions are used to relieve patients’ anxiety and
stress. Aromatherapy is a widely used method and it is
important that nurses have awareness and education
concerning this holistic modality. Evidence-based
research is needed in this area.
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