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Background. One of the most common surgical complications is nausea. Regarding the contradictory findings on the effect of
aromatherapy with peppermint on the severity of nausea, in the present study, we aimed at comparing the effect of aromatherapy
with 10% and 30% peppermint essential oils on the severity of nausea in surgical patients.Methods. +is single-blind randomized
controlled trial was conducted at the surgical ward of Imam Reza Hospital in Kermanshah, Iran. A total of 120 patients un-
dergoing abdominal surgery were randomly divided into three groups of 10% peppermint, 30% peppermint, and control (40
patients in each group) using a random number table. In each of the intervention groups, 0.2ml of 10% and 30% peppermint
essential oil was inhaled. In the control group, the same amount of distilled water colored with green food coloring was inhaled.
+e severity of nausea wasmeasured by nausea visual analog scale (NVAS) before and 10minutes after the intervention. Results. In
the 10% peppermint group, the mean severity of nausea before the intervention was 52.3± 13.7 out of 100, which reduced to
40.5± 13.5 after the intervention (p< 0.001). In the 30% peppermint group, the mean severity scores of nausea before and after the
intervention were 60.2± 15.0 and 39.7± 12.4, respectively (p< 0.001). In the control group, the mean severity scores of nausea
before and after the intervention was not statistically significant. +ere was no significant difference between the two intervention
groups in terms of the mean severity of nausea after the intervention. Conclusions. It can be concluded that 10% and 30%
peppermint essential oils are equally effective on the severity of nausea.

1. Introduction

Nausea is the most common postoperative complication and
its most common causes are anesthesia, type of surgery,
anxiety, stress, and type of anesthesia [1, 2]. Approximately
30% to 37% of surgical patients and 40% to 77% of ab-
dominal surgery patients experience postoperative nausea
[3, 4]. Postoperative nausea and vomiting can lead to out-
comes such as pulmonary aspiration, rupture of surgical
wounds, delayed healing, and dehydration [5, 6].

Pharmacological approaches are available for the prevention
and treatment of postoperative nausea, including 5-HT3
receptor inhibitors (such as ondansetron), anti-inflamma-
tory agents such as metoclopramide, and some antihista-
mines such as promethazine. Limited efficacy and side effects
(e.g., drowsiness, headache, and confusion) affect the use of
antinausea drugs [7, 8]. Evidence suggests that non-
pharmacological methods, known as complementary ther-
apies, are safer and have fewer side effects than medications
[2, 9]. Aromatherapy is one of the types of complementary
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medicine that has recently attracted the attention of many
researchers. In this method, a variety of herbal oils and
essential oils are used [10, 11]. One of these aromatic oils is
peppermint essential oil [12–14] which has mild side effects
such as gastroesophageal reflux, allergic reactions, diarrhea,
and heartburn [15]. Peppermint has over 1,000 different
chemicals, the most effective of which are menthol (50%),
menthone (16%), isomenthone (4%), and limonene (3%)
[12–14]. Peppermint blocks the serotonin and dopamine
receptors that are involved in nausea [16–19]. After inha-
lation, peppermint is absorbed through the lungs and
nasotracheal mucosa and is rapidly absorbed by the
bloodstream and exerts its rapid effects by acting on the
limbic system [20].

+e results of various studies have shown the anti-in-
flammatory properties of this plant. However, in some
studies, peppermint has not been effective in reducing the
severity of postoperative nausea [21, 22]. Some studies have
used peppermint in combination with essential oils such as
chamomile, orange, and fennel, as well as at the same
concentration [23–25]. In some studies, the sample size was
low [24, 26]. In this study, peppermint essential oil was used
in two concentrations of 10% and 30% and the sample size
was appropriate. +erefore, due to the limited number of
studies evaluating the effect of peppermint inhalation on the
severity of nausea in surgical patients and the inconsistent
results of these studies, the present study aimed at com-
paring the effects of inhalation aromatherapy with 10% and
30% peppermint essential oils on the severity of nausea after
abdominal surgery.

2. Materials and Methods

2.1. Study Design. +is was a single-blind randomized
controlled trial conducted from June 2014 to January 2015.
+e study was performed in the surgical ward of Imam Reza
Hospital in Kermanshah, Iran.

2.2. Study Hypothesis. 30% peppermint reduces the severity
of postoperative nausea more than 10% peppermint.

2.3. Sample and Sampling Method. +e study population
consisted of all patients admitted to the surgical ward of
Imam Reza Hospital, Kermanshah, for abdominal surgery.
+is hospital is the largest specialized center in western Iran
which is located in Kermanshah city, west of Iran. +e
samples included patients admitted to the surgical ward who
underwent surgery for reasons such as ileus, different types
of cancer, and gallbladder diseases and met the inclusion
criteria. Samples were selected by the convenience sampling
method and randomly assigned to 10% peppermint, 30%
peppermint, and control groups using a random number
table.+e inclusion criteria comprised of patient willingness,
physician consent, nausea, NVAS score of 20, general an-
esthesia, good sense of smell (based on patient statements
and researcher’s examination), age 15 to 65 years, complete
alertness, no respiratory diseases such as asthma, no allergic
diseases, lack of consumption of antinausea or vomiting

medications (intra- and postoperatively), no drug and
smoking addiction, and lack of consumption of narcotics
since 4 hours before the intervention. +e exclusion criteria
included patients with allergic symptoms such as cough and
shortness of breath, administration of narcotics or anti-
nausea and vomiting drugs (during the study), and death or
transfer to another ward.

Ghani and Ibrahim’s (2013) study was used to cal-
culate the sample size [27]. Based on the formula
for determining the ratio between two samples
(n � (z1− (α/2) + Z1− β)2(δ21 + δ22)/(μ1 − μ2)

2), with 95%
confidence and 90% test power, the standard sample size
for each group was calculated at 34 individuals (102
subjects in total). To obtain more reliable results, 15%
was added to the sample size and 40 individuals were
included in each group (120 subjects in total).

2.4. Measurement Instrument. +e tools used in this study
included a demographic information form and nausea visual
analogue scale (NVAS). +e demographic information form
included items on age, sex, type of surgery, length of time in
the recovery room, and duration of anesthesia. NVAS is a
visual scale that is divided from zero to one hundred. +e
validity and reliability of the NVAS have been reviewed and
confirmed in the previous study [28]. In this instrument,
zero is equivalent to the absence of nausea, and one hundred
indicates the highest severity of nausea.

2.5. Interventions. After obtaining approval from the Ethics
Committee of the university, the researcher started sam-
pling, and those who met the inclusion criteria were ran-
domly assigned to the three groups of 10% peppermint, 30%
peppermint, and control (40 patients in each group) using a
random number table. Before the intervention, in all three
groups, the demographics form and NVAS were completed.
+en, in the 10% peppermint group, 0.2ml equivalent of two
drops of 10% peppermint essential oil was added to 2 cc
distilled water and poured onto a 4∗4 piece of gauze and
placed at a 10 cm distance from the patient’s nose for five
minutes and the patient was asked to breathe normally. +e
same method was used in the 30% peppermint group, while
30% peppermint essential oil was used. In the control group,
the same method was used and 2 cc distilled water colored
with green food coloring was used as placebo. Also, to ensure
the blindness of the study subjects, the distance between the
beds of the intervention and control groups was more than
two meters. Inhalation aromatherapy was performed only
once for 5 minutes, according to the studies by Briggs et al.
(2016) and Ferruggiari et al. (2012) [18, 21]. After the in-
tervention, NVAS was again completed by the samples. It
should be noted that all interventions were performed by the
first author. +e peppermint essential oils were produced by
Shafa Medicinal Plants Company (Kurdistan, Iran) and had
100% purity. +e containers of the peppermint essential oils
and distilled water were quite similar and kept away from
light in a refrigerator. +e intervention was administered
between 9 am and 12 pm (Figure 1).
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2.6. Data Analysis. Data were analyzed by the Statistical
Package for the Social Sciences (SPSS V.16.0; SPSS Inc., Chicago,
IL, USA). +e Kolmogorov–Smirnov test was used to test the
hypothesis of normality of the data.+e results indicated that the
distribution of variables was normal. One-way analysis of var-
iance (ANOVA) and Tukey’s post hoc tests were used to
compare the mean severity of nausea between the study groups
before and after the intervention. Tukey’s test was used to
compare the severity of nausea before and after the intervention
in a pairwise manner between the two groups. Paired t-test was

used to compare the mean severity of nausea in each group
before and after the intervention. +e significant level was set at
less than 0.05.

2.7. Ethical Considerations. +e study was approved by the
University Ethics Committee with the code of ethics
1691. +e study was registered at the Iranian Registry of
Clinical Trials with the code of IRCT20140414172567N1.
+e objectives of the study were explained to the
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Figure 1: CONSORT flow diagram of the study.
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participants, and their questions were answered. Written
informed consent from the patients and physician
consent were obtained. Samples were assured of the
confidentiality of the information and their responses,
and the samples were allowed to withdraw from the study
at any time.

3. Results

In the present study, the mean age of the samples was
46.4± 12.1 years, and the most common surgical procedure
was laparoscopic cholecystectomy (47.5%; n� 57). All the
three study groups were homogeneous in terms of the de-
mographic variables (Table 1).

In each of the intervention groups, there was a significant
difference in the mean NVAS scores before and after aro-
matherapy (p< 0.001), but this difference was not significant
for the control group. In the 10% peppermint group, the
mean severity of nausea before the intervention was
52.3± 13.7 out of 100, which reduced to 40.5± 13.5 after the
intervention (p< 0.001). In the 30% peppermint group, the
mean severity scores of nausea before and after the inter-
vention were 60.2± 15 and 39.7± 12.4, respectively
(p< 0.001). In the control group, the mean severity scores of
nausea before and after the intervention were 51± 17.4 and
47.8± 13.7, respectively, which was not statistically signifi-
cant (Table 2). +ere was a statistically significant difference
in the mean severity of nausea among the three groups
before the intervention (p< 0.015). In this regard, the results
of Tukey’s post hoc test showed a significant difference
between the control and 30% peppermint groups
(p< 0.018). However, there was no statistically significant
difference between the 10% and 30% peppermint groups and
between the control and 10% peppermint groups. +ere was
a significant difference between the study groups in themean
severity of nausea after the intervention (p< 0.001) (Ta-
ble 2). In this regard, the results of Tukey’s post hoc test
showed a significant difference between the control and 10%
peppermint groups and between the control and 30%
peppermint groups (p � 0.002). However, there was no
statistically significant difference between the 10% and 30%
peppermint groups (Table 3).

4. Discussion

Our objective was to compare the effect of inhalation aro-
matherapy with 10% and 30% peppermint essential oils on
the severity of nausea in abdominal surgery patients. +e
results showed that the mean severity of nausea had equally
reduced after the intervention in both groups of 10% and
30% peppermint as compared to preintervention. In the
control group, the mean severity of nausea before and after
the intervention did not change significantly. In this regard,
during a clinical trial, Hunt et al. (2013) investigated the
impact of inhalation aromatherapy on the severity of nausea
in 301 patients after outpatient surgery. +e results showed
that aromatherapy with ginger essential oil and the mixture
of mint, ginger, and cardamom essential oils were effective in
reducing the severity of nausea. No significant reduction in

the severity of nausea was found in any of the control and
isopropyl alcohol groups [25]. In terms of the effectiveness of
aromatherapy with peppermint essential oil, our results were
consistent with those of Hunt et al.‘s study. However, in that
study, it is unclear which essential oil in the group using the
mixture of mint, ginger, and cardamom essential oils caused
the reduction in nausea, but in our study, only one essential
oil was used in each of the intervention groups. In the study
of Zorba et al. (2018), the effects of the two methods of
inhalation aromatherapy and aromatherapy with massage
on the severity of nausea were investigated in breast cancer
patients. In each of the groups, a mixture of 2% peppermint
essential oil, 1% bergamot, and 1% cardamom was used. +e
results showed that inhalation aromatherapy and aroma-
therapy with massage were equally effective in reducing the
severity of nausea [19]. Our results are in line with this study,
although it is not clear in Zobra’s study that the reduction in
nausea severity was related to which of the essential oils in
the inhalation aromatherapy groups. In a clinical trial,
Joulaeerad et al. (2018) investigated the effect of inhalation
aromatherapy with peppermint essential oil on the severity
of nausea in 56 pregnant women. +e intervention group
received 10% peppermint essential oil and the control group
received sweet almond oil. Results showed that the mean
severity of nausea before and after the intervention was
significantly different in each of the study groups, but there
was no significant difference between the intervention and
control groups [29]. In terms of the effectiveness of aroma-
therapy with peppermint essential oil, our results were in line
with those of Joulaeerad et al. (2018). +e use of 10% pep-
permint oil can be one of the causes of the similarity of results.
Evidence suggests that aromatherapy with peppermint es-
sential oil alleviates nausea in three different manners,
namely, blocking the serotonin and dopamine receptors,
blocking calcium channels and smoothmuscle relaxation, and
having a direct effect on gastric sphincters [14, 30].

Despite the efficacy of aromatherapy with peppermint
essential oil in reducing the severity of nausea in surgical
patients, results of some studies indicate that this essential oil
does not affect the severity of nausea. Ferruggiari et al. (2012)
investigated the effect of inhalation aromatherapy with
peppermint essential oil on the severity of postoperative
nausea in 70 women. Samples were randomly assigned to one
of the three groups of aromatherapy with mint, routine care
group, and control group. +e results showed no significant
difference in the mean severity of nausea before and after the
intervention in each study group [21]. Our results are different
from these findings. Possible causes of this discrepancy may
be differences in study design, peppermint essential oil
concentration, limited sample size in the study by Ferruggiari,
and the individual characteristics of the study samples.

In a clinical trial, Pasha et al. (2012) investigated the
effect of inhalation aromatherapy with peppermint es-
sential oil on the severity of nausea in 60 pregnant women.
Samples were randomly assigned to intervention and
control groups.+e results showed that, in both groups, the
severity of nausea had decreased, which the reduction was
not statistically significant [22]. Our results are not in line
with this study’s findings. +is discrepancy may be due to
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differences in study design, duration of intervention, and
individual characteristics of the study samples. On the
other hand, in the study by Pasha, the concentration of

peppermint was not mentioned and the severity of nausea
was measured only after the intervention, while in our
study, the concentration of peppermint was specified and

Table 1: Demographic characteristics of subjects in study groups (N� 120).

Variables
Groups

Test
results10% peppermint,

number (%)
30% peppermint,

number (%)
Control, number

(%)

Age (years)
15–30 6 (15.0) 6 (15.0) 9 (22.5) F� 1.10a

p � 0.33531–48 13 (32.5) 18 (45.0) 14 (35.0)
49–65 21 (52.5) 16 (40.0) 17 (42.5)

Sex Female 24 (60.0) 15 (37.5) 22 (55.0) X2 � 4.46
p � 0.107Male 16 (40.0) 25 (62.5) 18 (45.0)

Type of surgery

Cholecystectomy
(laparoscopy) 17 (42.5) 15 (37.5) 14 (35.0)

X2 � 6.13
p � 0.804

Cholecystectomy
(laparotomy) 15 (37.5) 12 (30.0) 11 (27.5)

Peritonitis 2 (5.0) 3 (7.5) 2 (5.0)
Ileus 4 (10.0) 5 (12.5) 5 (12.5)

Cancer of stomach 2 (5.0) 2 (5.0) 4 (10.0)
Cancer of colon 0 (0.0) 3 (7.5) 4 (10.0)

History of previous
disease

Yes 12 (30.0) 21 (52.5) 9 (22.5) X2 �10.61
p � 0.225No 28 (70.0) 19 (47.5) 31 (77.5)

Duration of anesthesia
(minutes)

30–60 11 (27.5.0) 17 (42.5) 12 (30.0) F� 0.273
p � 0.76161–90 22 (55.0) 14 (35.0) 20 (50.0)

91–120 7 (17.5) 9 (22.5) 8 (20.0)

Duration of recovery
(minutes)

20–35 21 (52.5) 18 (45.0) 16 (40.0) F� 0.384
p � 0.68236–50 14 (35.0) 14 (35.0) 15 (37.5)

51–65 5 (12.5) 8 (20.0) 9 (22.5)
abased on the one-way analysis of variance (ANOVA).

Table 2: Mean of nausea before and after intervention in study groups.

Groups Before, mean± SDa After, mean± SD Test result

10% peppermint 52.31± 13.86 40.50± 13.35 tb � 12.30
p< 0.001

30% peppermint 60.25± 14.98 39.75± 12.38 t� 14.42
p< 0.001

Control 50.68± 17.36 47.78± 13.72 t� 1.05
NSc

Result of the one-way analysis of variance F� 4.37 F� 8.49
p � 0.015 p< 0.001

astandard deviation. bbased on the independent samples t-test. cnonsignificant.

Table 3: Comparing the mean of nausea before and after intervention in study groups.

Groups Mean differences± SDa Test results

Preintervention

Control vs. 10% peppermint − 1.62± 3.22 t� 0.503b

NSc

Control vs. 30% peppermint − 9.56± 3.51 T� − 2.721
p � 0.008

30% peppermint vs. 10% peppermint − 7.93± 3.46 t� 2.189
NS

Postintervention

Control vs. 10% peppermint 6.63± 3.22 t� 2.060
p � 0.043

Control vs. 30% peppermint 7.38± 3.12 t� 2.364
p � 0.021

30% peppermint vs. 10% peppermint 0.750± 2.87 t� 0.260
NS

astandard deviation. bbased on the independent samples t-test. cnonsignificant.
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the severity of nausea was measured before and after the
intervention.

In the current study, different types of abdominal
surgeries were studied which can be considered as a
limitation due to the influence of the extent and location
of surgery on nausea. In the present study, colored dis-
tilled water was used to blind the subjects in the control
group. Also, the distance between the beds in the inter-
vention and control groups was more than two meters.
However, it was possible for the peppermint to spread in
the environment.

5. Conclusion

Our results indicate the equal effectiveness of inhalation
aromatherapy with 10% and 30% peppermint essential oils
in reducing the severity of nausea in abdominal surgery
patients. Due to the ease of use of inhalation aromatherapy,
this method is recommended in patients undergoing ab-
dominal surgery. In future studies, it is recommended to
investigate the effect of inhalation aromatherapy on only one
type of abdominal surgery. It is also suggested to compare
the effect of peppermint essential oil with other essential oils
such as cardamom and bergamot.
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circular smooth muscle of human colon: analysis of the
mechanism of action,” European Journal of Pharmacology,
vol. 740, pp. 295–301, 2014.

[17] B. P. Chumpitazi, G. L. Kearns, and R. J. Shulman, “Review
article: the physiological effects and safety of peppermint oil
and its efficacy in irritable bowel syndrome and other func-
tional disorders,” Alimentary Pharmacology & =erapeutics,
vol. 47, no. 6, pp. 738–752, 2018.

6 Evidence-Based Complementary and Alternative Medicine

Administrator
Highlight



[18] P. Briggs, H. Hawrylack, and R. Mooney, “Inhaled pepper-
mint oil for postop nausea in patients undergoing cardiac
surgery,” Nursing, vol. 46, no. 7, pp. 61–67, 2016.

[19] P. Zorba and L. Ozdemir, “+e preliminary effects of massage
and inhalation aromatherapy on chemotherapy-induced
acute nausea and vomiting,” Cancer Nursing, vol. 41, no. 5,
pp. 359–366, 2018.

[20] E. D. Cristina, “Understanding true aromatherapy: under-
standing essential oils,” Home Health Care Management &
Practice, vol. 16, no. 6, pp. 474–479, 2004.

[21] L. Ferruggiari, B. Ragione, E. R. Rich, and K. Lock, “+e effect
of aromatherapy on postoperative nausea in women under-
going surgical procedures,” Journal of Peri Anesthesia Nurs-
ing, vol. 27, no. 4, pp. 246–251, 2012.

[22] H. Pasha, F. Behmanesh, F. Mohsenzadeh, M. Hajahmadi, and
A. A. Moghadamnia, “Study of the effect of mint oil on nausea
and vomiting during pregnancy,” Iranian Red Crescent
Medical Journal, vol. 14, no. 11, p. 727, 2012.

[23] N. Gilligan, “+e palliation of nausea in hospice and palliative
care patients with essential oils of (aniseed), var. (sweet
fennel), (Roman chamomile) and (peppermint),” Interna-
tional Journal of Aromatherapy, vol. 15, no. 4, pp. 163–167,
2005.

[24] L. A. Anderson and J. B. Gross, “Aromatherapy with pep-
permint, isopropyl alcohol, or placebo is equally effective in
relieving postoperative nausea,” Journal of PeriAnesthesia
Nursing, vol. 19, no. 1, pp. 29–35, 2004.

[25] R. Hunt, J. Dienemann, H. J. Norton et al., “Aromatherapy as
treatment for postoperative nausea,” Anesthesia & Analgesia,
vol. 117, no. 3, pp. 597–604, 2013.

[26] B. Lane, K. Cannella, C. Bowen et al., “Examination of the
effectiveness of peppermint aromatherapy on nausea in
women post C-section,” Journal of Holistic Nursing, vol. 30,
no. 2, pp. 90–104, 2012.

[27] R. M. A. Ghani and A. T. A. Ibrahim, “+e effect of aro-
matherapy inhalation on nausea and vomiting in early
pregnancy: a pilot randomized controlled trial,” Journal of
Natural Sciences Research, vol. 3, no. 6, pp. 10–22, 2013.

[28] R. Wengritzky, T. Mettho, P. S. Myles, J. Burke, and A. Kakos,
“Development and validation of a postoperative nausea and
vomiting intensity scale,” British Journal of Anaesthesia,
vol. 104, no. 2, pp. 158–166, 2010.

[29] N. Joulaeerad, G. Ozgoli, H. Hajimehdipoor, E. Ghasemi, and
F. Salehimoghaddam, “Effect of aromatherapy with pepper-
mint oil on the severity of nausea and vomiting in pregnancy:
a single-blind, randomized, placebo-controlled trial,” Journal
of Reproduction & Infertility, vol. 19, no. 1, p. 32, 2018.

[30] L. Brown, L. Danda, and T. J. Fahey III, “A quality im-
provement project to determine the effect of aromatherapy on
postoperative nausea and vomiting in a short-stay surgical
population,” AORN Journal, vol. 108, no. 4, pp. 361–369, 2018.

Evidence-Based Complementary and Alternative Medicine 7


