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ABSTRACT

Article history:

Background: Anxiety is one of the main problems in patients waiting for diagnostic
procedures for digestive disorders, which unfavourably affects their recovery process.
Therefore, it is essential to modify or eliminate it by approved methods that are not
associated with major adverse effects. This study aimed to determine the effect of
peppermint aromatherapy on the level of anxiety in patients undergoing colonoscopy.
Methods: This clinical trial was conducted on 50 patients undergoing colonoscopy
referred to one of the training Quaem Hospital affiliated to Mashhad University of
Medical Sciences, Mashhad, Iran, in 2015. The samples were selected through
convenience sampling method, and they were randomly assigned into two groups of
intervention and control. The subjects in the intervention group inhaled three drops of
pure peppermint essential oil and 5 cc distilled water with a nebulizer mask for 10 min,
half an hour prior to the colonoscopy. However, the patients in the control group inhaled
distilled water. The level of anxiety was estimated in the pre- and post-intervention
phases using Spielberger State-Trait Anxiety Inventory. Data analysis was performed in
SPSS software, version 19 using Fisher’s exact and Chi-squared tests, as well as
paired and independent samples t-tests.
Results: According to the results of this study, the mean scores of anxiety were
changed from 52.1±6.9 and 52.4±7.2 at the pre-intervention phase to 45.5±4.0 and
50.1±5.9 at the post-intervention stage, respectively (P<0.009).
Conclusion: Regarding the results, peppermint aromatherapy can decrease the level
of anxiety before undergoing a colonoscopy. Therefore, it is recommended to employ
this non-pharmacological, low-risk, and pleasant method for patients before invasive
procedures such as colonoscopy.
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1. Introduction
Colonoscopy is one of the most used methods
of assessment for disorders affecting the lower
gastrointestinal (GI) tract. In addition, it is the most
efficient technique for colorectal cancer screening.1
This method is constantly used for the diagnosis or
treatment of a wide range of problems. The
observation of the GI tract by endoscopy and
colonoscopy is an painful procedure, which is
typically associated with transient disruption of
oxygen supply and tachycardia.2- 4
Although colonoscopy does not usually a long
time, the associated fear and anxiety could
negatively affect the physical and mental responses

of patients5, resulting in increased pain and
incomplete procedure.6 Additionally, the increased
use of sedatives in these patients leads to prolonged
hospitalization and recovery.7 Generally, the level of
anxiety of patients increases before and after
colonoscopy and endoscopy, and women are more
affected by this complication than men.8
Therefore, it is essential to prevent and reduce
the anxiety during the mentioned procedures.9
Nowadays, various medications such as midazolam,
meperidine, and propofol are used to reduce the
level of anxiety and discomfort in patients during
colonoscopy, which could be associated with
hypotension, respiratory depression, and deep
sedation.
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These complications led to the limited use of
these medications just for sedation during
colonoscopy.10-13 Despite the use of sedatives to
prevent anxiety, observing the GI tract via
endoscopy and colonoscopy is still considered as an
invasive procedure associated with embarrassment,
discomfort, and hopelessness because of their
unexpected findings. All of these concerns affect
patients’ tolerance and can result in the increased
level of anxiety.14
As a result, it is recommended to use
complementary medicine treatments that are not
associated with major complications along with
medical techniques to calm patients.15
Although the available complementary medicine
treatments are beneficial, some of them are
associated with several limitations. However, it
seems that aromatherapy is less limited and more
applicable, which can be used as a simple and costeffective
technique
in
healthcare
centers.
Aromatherapy is defined as the use of aromatic
plants essential oils to improve the physical and
mental health status of patients.16-18 In this regard,
one of the commonly used essential oils is extracted
from peppermint.
The actual mechanism of peppermint essential
oil for reducing anxiety is not clear. The probable
mechanism of its action is that the inhaled molecules
are transported up to the limbic system via the
olfactory system and apply their anxiolytic and
sedative effects by simulating the limbic system. In
addition, the presence of effective substances
including monoterpenes, sesquiterpenes, and
flavonoids increases the impact of this extract on the
central nervous system and benzodiazepine
receptors, which improves its anxiolytic effect.19
Merat et al. in 2010 introduced peppermint
essential oil as a sedative and anxiolytic agent,
which can relieve tension headaches and the
symptoms
of
irritable
bowel
syndrome.20
Additionally, Khakshour et al. reported that
peppermint essential oil inhibits the contractions
caused by cellular depolarization and blocks the
calcium channel. Moreover, it is used as an
antispasmodic agent for smooth muscle relaxation.21
Ozgoli et al. in 2016 demonstrated that an
effective substance in mint is menthol that affects the
hypothalamus and suppresses the secretion of the
corticotropin-releasing
hormone
and
adrenocorticotropin, as well as cortisol from the
pituitary and adrenal glands, respectively, and this
process reduces the level of anxiety.22
According to the evidence, there is an increasing
need for diagnostic methods such as colonoscopy;
therefore, making proper decisions about choosing
non-invasive and non-pharmacological strategies to

calm patients with the lowest complications seems to
be necessary.23 To the best of our knowledge, there
was no study carried out into the effect of
peppermint on anxiety before and after invasive
procedures such as colonoscopy. With this
background in mind, this study aimed to determine
the effect of aromatherapy with peppermint on the
level of anxiety in patients undergoing colonoscopy.
2. Methods
2.1. Design
This clinical trial was conducted on patients
waiting for colonoscopy referred to one of the
training hospitals affiliated to Mashhad University of
Medical Sciences, Mashhad, Iran, in 2015.
2.2. Participants and settings
The sample size was estimated to be 19 cases
according to the study conducted by Park et al. in
2009 and sample size formula.19

n 

( s 2  s 2 )( z   z1   ) 2
1
2
1
2

(µ1  µ 2 ) 2
μ2= 35/36, μ1=40/3, S2=6.09, S1=4.8,
Z1-α/2=1.96, Z1-β=0.84, α=0.05)
Ultimately, 50 individuals (25 cases per group)
were selected considering 25% sample attrition. The
subjects were selected through convenience
sampling method and were randomly assigned into
two groups of intervention and control using lottery
method. In this regard, two series of cards (A and B)
were provided for all the patients. The cards were
placed in a closed box, and each eligible patient was
asked to select a card. The patients who selected the
A cards were assigned into the intervention group,
whereas the remaining subjects were allocated to the
control group.
The inclusion criteria entailed the age range of
18-60 years old, negative history of mental,
cardiovascular, and respiratory diseases, lack of use
of sedatives, no previous colonoscopy, alertness,
lack of sensitivity to peppermint, and lack of
impaired sense of smell. On the other hand, the
exclusion criteria included severe pain and
intolerance to aromatherapy during the determined
period.
It is worth mentioning that data were obtained
from direct observation, interview with subjects, and
evaluation of their medical records. In order to
ensure that the subjects had a normal sense of smell,
two dark glass containers (one containing lemon
extract and the other containing damask rose
extract) were provided for the participants to detect
any impairment in their sense of smell. Those
42

Medical ‐ Surgical Nursing Journal 2017; 6(1): 41‐46.

Mogharab M et al.

patients who were able to distinguish between the
extracts were included in this study.

study, the reliability of the scale was estimated at the
Cronbach’s alpha of 0.82.

2.3. Instruments

2.4. Data Collection

Data were collected using demographic and
clinical characteristics form (containing age, gender,
marital status, the level of education, the reasons for
colonoscopy, and the duration of colonoscopy) and
Spielberger State-Trait Anxiety Inventory (STAI),
which was developed by Spielberger et al. in 1970.24
However, only the state anxiety was evaluated in
the present study. The state anxiety scale contained
20 items in two positive (items: 1-2-5-8-10-11-1516) and negative (items: 3-4-6-7-9-12-13-14-17-18)
forms, which were scored from 1 to 4 (high,
moderate, mild, no) and 1 to 4(no, mild, moderate,
high), respectively. The total score was ranged
between 20 and 80, and the higher scores were
indicative of higher levels of anxiety level. This tool
has been standardized in Iran and its reliability has
been frequently confirmed in Iran.25 In the current

At first, the patients who referred to undergo
colonoscopy and met the inclusion criteria were
invited to participate in the study. All the participants
entered the waiting room 30 minutes prior to the
colonoscopy and completed the clinical and
demographic characteristics form along and STAI as
a self-report.
Thereafter, the patients in the intervention
group received a 10-minuate aromatherapy with
three drops of pure peppermint essential oil (Barij
Essence Pharmaceutical Co., Tehran, Iran) and 5 cc
distilled water using a nebulizer mask. On the other
hand, the subjects in the control group received only
100 drops of distilled water in the same way. All of
the participants recompleted the STAI immediately
after the intervention.

Eligible individuals (N=50)

Random allocation

Control group (N=25)

Intervention group (N=25)

Assessment of anxiety (pretest)

Routine care and placebo

Routine care and aromatherapy

Evaluation of anxiety before colonoscopy
(posttest)

Data analysis (N=50)

Diagram 1. Study steps
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2.5. Ethical considerations
Prior to the study, the researcher explained the
objectives of the study to the participants, and a
written informed consent was obtained from all the
subjects. In addition, the patients were ensured of
the confidentiality terms regarding their personal
information. Moreover, they were allowed to
withdraw from the study at any time and it had no
impact on their treatment. At the end of the study,
the obtained results were given to the endoscopy
ward of the selected hospital to use this technique.
2.6. Statistical analysis
Data analysis was performed using Chi-squared
and Fisher’s exact test (to evaluate the differences
between the groups considering the demographic
data), independent samples t-test (to compare the
mean scores of the study groups in terms of duration
of colonoscopy, age, and anxiety and their changes)
and paired t-test (to compare the level of anxiety

between the groups at pre- and post-intervention
phases) in the SPSS software, version 19.
3..Results
The demographic characteristics of the patients
are presented in Table 1, according to which no
significant difference was observed between the
intervention and control groups in terms of the
evaluated variables.
Regarding the results of paired t-test, the level of
anxiety was significantly decreased in both group at
the post-intervention phase (P≤0.05). However,
there was a more significant reduction in the level of
anxiety in the patients in the intervention group in
comparison to the control group (P=0.001).
Furthermore, a significant difference was observed
between the groups after aromatherapy in terms of
the level of anxiety (P=0.009; Table 2).

Table 1. Demographic and clinical characteristics of the participants
Variables

Groups

Gender

Male
female
Single
Married
Illiterate and elementary
Below diploma
Diploma and higher
Screening
Having symptoms of digestive
disorders
M±SD****

Marital
status
Level of
education
Reason for
colonoscopy
Duration of
colonoscopy
Age

M±SD

Intervention group
N (%)
13 (52)
12 (48)
2 (8)
23 (92)
11 (44)
3 (120
11 (44)
8 (32)
17 (68)

Control group
N (%)
9 (36)
16 (64)
3 (12)
22 (88)
5 (20)
5 (20)
15 (60)
10 (40)
15 (60)

P-value

9.4±1.7

10.1±1.6

0.62***

10.3±44.1

43.4±9.8

0.71***

0.19*
0.51*
0.18**

0.55*

* Fisher’s exact test, ** Chi-squared test, ***Independent samples t-test, **** Mean and standard deviation
Table 2. Comparison of pre- and post-intervention mean score of anxiety between the intervention and control groups
Time
Group

Pre-test
Mean±SD

Post-test
Mean±SD

Intervention group

52.1±6.9

45.5±4.0

Control group

52.4±7.2

50.1±5.9

0.905

0.009

**P-value

P-value*
0.001
0.019

*Paired t-test, **Independent samples t-test

4. Discussion
Considering the results of the present study,
aromatherapy with peppermint decreased the level
of anxiety in the patients before colonoscopy.
Although the severity of anxiety of the subjects in
the control group decreased at the post-intervention
phase, the reduction was more significant in the
intervention group.
Park et al. in 2009 demonstrated that the use of
10-minute combined aromatherapy 20 min prior to

the colonoscopy reduced the anxiety of participants
at 10 min post-procedure.26 However, in this study,
the assessment of anxiety was carried out after the
aromatherapy and before the colonoscopy. The
consistency between the results might be due to an
equal time interval between aromatherapy and
colonoscopy.
Nevertheless, Lee et al. in 2010 conducted a
study to evaluate the effect of combined
aromatherapy (using of more than one extract) on
44
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the level of anxiety in patients undergoing
colonoscopy. They used combined aromatherapy
with the essential oils of neroli, chamomile,
lavender, and lemon immediately after entering the
examination room and during the colonoscopy
procedure. According to the results of the mentioned
study, the level of anxiety decreased in patients. In
addition, the Visual Analogue Scale was applied in
the mentioned study.27
Regarding the use of different study tools for
assessing anxiety and diverse type of extracts, the
consistency between the results might be due to the
impact of aromatherapy during the procedure,
which distracted the patients and led to the lack of
focus on the diagnostic process. Considering the
results of the current study, the level of anxiety of
the
subjects
decreased
immediately
after
aromatherapy, which might be due to the short-term
impact of aromatherapy on anxiety.
Nevertheless, several studies have yielded
contradictory results regarding the impact of
aromatherapy on the patients undergoing
colonoscopy. For instance, Muzzarelli et al. in 2006
pointed out that performing aromatherapy with
lavender essential oil before several procedures
including colonoscopy and endoscopy did not
significantly decreased the level of anxiety among
patients. Nonetheless, subjects expressed that they
had a good feeling during aromatherapy. Moreover,
Hu et al. in 2010 marked that aromatherapy with
neroli essential oil had no significant impact on the
anxiety and pain of patients undergoing
colonoscopy. However, physiological parameters
(e.g., systolic blood pressure) of the subjects in the
intervention group were somehow significant
compared to the control group.28 Given the use of
similar tools for assessing anxiety in both studies;
this inconsistency might be due to the use of
different essential oils in aromatherapy, which could
be due to the sedative effects of peppermint.29 In a
study conducted by Teda et al. in 2011, performing
10-minute aromatherapy with peppermint had a
positive effect on the level of cortisol hormones and
chromogranin in patients.17
Furthermore, in congruence with the results of
the present study, Vaezi et al. in 2017 demonstrated
that aromatherapy with peppermint resulted in the
reduced level of anxiety in patients with the history
of heart failure hospitalized in intensive care unit.30
On the other hand, Meshgin Abadi et al. in 2013
used combined aromatherapy with peppermint and
lavender essential oils to reduce the level of anxiety
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