"Trauma Nursing Research
Center} Kashan University of
Medical Sciences, Kashan, Iran
*Cardiac Surgery Department,
Kashan University of Medical
Sciences, Kashan, Iran
3Biostatics and Epidemiology
Department; Isfahan University
of Medical Sciences, Isfahan, Iran

Correspondence to

Dr Ismail Azizi-fini, Trauma
Nursing Research Centerf Kashan
University of Medical Sciences,
Kashan, Iran (the Islamic
Republic of);
azizifinies@yahoo.com

Received 6 February 2023
Accepted 21 June 2023

| '.) Check for updates

© Author(s) (or their
employer(s)) 2023. No
commercial re-use. See rights
and permissions. Published by
BMJ.

To cite: Maghami M,
Pour-Abbasi M-S, Yadollahi S,
et al. BMJ Supportive &
Palliative Care Epub ahead
of print: [please include Day
Month Year]. doi:10.1136/

spcare-2023-004214

Original research

Pain and sleep after open-heart
surgery—inhalation peppermint
essence: double-blind randomized

clinical trial

Mahla Maghami,’ Mohammad-Sadegh Pour-Abbasi,? Safoura Yadollahi,’

Mahboobeh Maghami,? Ismail Azizi-fini

ABSTRACT

Objective The aim of this study was to
determine the effect of inhaling peppermint
essence on pain relief and sleep quality after
open-heart surgery.

Methods In a double-blind randomised clinical
trial carried out in Iran in 2020, 64 cardiac
patients were selected by convenience sampling
and randomly allocated to aromatherapy
(n=32) and placebo (n=32) groups. The
aromatherapy and control groups received
inhaled aromatherapy using peppermint essence
and distilled water, respectively. Data gathering
tools were the Numeric Pain Rating Scale and
St Mary’s Hospital Sleep Questionnaire. Data
were analysed using an independent t-test, y?
test, Mann-Whitney U test and generalised
estimating equation analysis.

Results The mean severity of pain in the
aromatherapy and placebo groups was
3.22+0.88and 4.56+0.90, respectively,

which was a statistically significant difference
(p=0.0001). The mean sleep scores after the
intervention on day 1 were 20.10+4.90and
25.76+6.36 in the aromatherapy and placebo
groups, respectively, and 18.63+5.56and
22.62+5.69, respectively, on day 2. The
difference between the two groups was
statistically significantly different after the
intervention in terms of sleep quality (p<0.05).
Conclusion Aromatherapy attenuated pain and
improved sleep quality after open-heart surgery.
Peppermint essence aromatherapy is therefore
recommended after surgery.

INTRODUCTION

Cardiac surgery is a major proce-
dure requiring general anaesthesia and
mechanical ventilation support.  As
such, it can cause significant physical
and psychological stress including lack

,' Mohammad-Reza Afazel’

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Pain is the most common side effect in the
first days after cardiac surgery.

= Patients undergoing surgery can benefit
from palliative care and complementary
medical treatments.

WHAT THIS STUDY ADDS

= Aromatherapy using peppermint essential
oil could significantly increase the sleep
quality of patients after cardiac surgery.

= Inhalation of peppermint essential oil with
a nebuliser prior to extubation can reduce
the severity of pain.

HOW THIS STUDY MIGHT AFFECT
RESEARCH, PRACTICE OR POLICY

= The results of the present study may help
nurses to consider the use of peppermint
oil aromatherapy as an uncomplicated
palliative and complementary treatment
in the process of caring for patients after
cardiac surgery to reduce the severity of
pain and improve sleep quality.

of sleep, pain and fear of death.” There
is therefore a need for palliative care to
be provided to these patients following
their surgery. According to various
studies, chronic post-sternotomy pain
after cardiac surgery occurs in 21-56%
of patients.’ * Patients undergoing surgery
with the use of cardiopulmonary bypass
report slightly higher pain intensity than
those in whom extracorporeal circu-
lation is not used.’ There are several
possible causes of pain, including sternal
malunion, retained pacing wire fragments
and chronic inflammation as a result of
the presence of sternal wires. A possible
aetiological factor is an allergic reaction
to nickel in the sternal wires. It is likely
that neuropathy caused by intercostal
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nerve damage has an important role in chronic pain
after sternotomy.” In some cases, chronic pain can be a
factor in prolonging hospital stays and results in signif-
icant morbidity including psychological distress.’ *

Despite the absence of prospective studies on the
intensity of pain and the quality of postoperative anal-
gesia following cardiac surgery, palliative care has a
critical role. It is important to note that effective pain
relief allows patients to feel more comfortable and also
helps them to recover more quickly and may reduce the
risk of developing certain complications such as pneu-
monia and blood clots.” A patient who is not provided
with adequate pain relief after surgery is likely to expe-
rience postoperative morbidity, which can adversely
affect their recovery.® Effective management of acute
pain following cardiac surgery may reduce the risk of
these complications and prevent the development of
chronic pain.®” According to a meta-analysis study,
patients with persistent postoperative pain need to
receive adequate treatment and follow-up.*

There are several systemic sequels of pain including
disorders of the respiratory and cardiovascular systems,
stimulation of the sympathetic nervous system, and
impairments of muscular mobility, general mobility
and physical fitness. As well as physical pain, severe
pain can have a psychological impact.” However,
both pain and medications prescribed for treating it
can prolong weaning from mechanical ventilation and
increase postoperative complications, mortality, length
of hospitalisation and healthcare costs. It is possible
that non-pharmacological therapies may provide a
safer alternative or may be used in conjunction with
medications to assist patients in reducing pain after
cardiac surgery, improving their comfort level and
promoting a healing environment.?’

After cardiac surgery there is an increased risk
of some postoperative morbidities, including sleep
disturbances.® Sleep quality is measured by the feeling
of refreshedness and rest after waking up from sleep,
which is a sign of good sleep.” In a study by Caruana et
al it was stated that people in intensive care are likely to
experience poor quality sleep.’” A meta-analysis study
showed that 76% of hospitalised patients reported
poor sleep quality and inadequate sleep duration as a
result of their hospitalisation."" It has been found that
sleep disturbances are associated with poor recovery
after surgery.'* Another study by Hu et al showed
that postoperative patients experienced disturbed
sleep during hospitalisation and up to 6 months after
surgery. '

Palliative care and complementary medicine treat-
ments such as acupuncture, relaxation techniques,
massage and soft manipulation can benefit patients
undergoing surgery without burdening the therapeutic
plan but, rather, relieving it.'"* Among complemen-
tary medicine treatments, particular attention should
be given to essential oils, which are both pleasant
and inexpensive and can be quite useful. The use of

aromatherapy is often combined with other treatments
such as massage, which makes it difficult to isolate its
effects when applied directly to the skin. Nevertheless,
there is some clinical scientific evidence in favour of
using aromatherapy with essential oils in various phases
of preoperative and postoperative treatment.'” "’

Aromatherapy appears to be one of the potential
methods for reducing postoperative pain, although
its effectiveness is unclear.'® Studies have shown that
inhaled essential oils may be used as part of the multi-
disciplinary treatment for pain, but it is not recom-
mended as the sole pain management after laparoscopy
and caesarian section.'® '®

The mechanism of action of inhaled aromatherapy
begins with the absorption of volatile molecules
through the nasal mucosa. As odour molecules are
converted into chemical signals, they travel towards
the olfactory bulb and possibly to other parts of the
limbic system, where they interact with the neuropsy-
chological framework to produce characteristic physi-
ological and psychological responses."”

One of the aromatic compounds that is widely used
in palliative care today is peppermint essential oil. It
is well known that peppermint has antispasmodic,
analgesic, anti-inflammatory, anti-congestion and
antioxidant properties.The three main ingredients of
peppermint essential oil are menthol, menthone and
menthyl-acetate.”’ Inhaled peppermint essential oil
is absorbed systemically through the nasal mucosa
and lungs. As soon as the aroma of peppermint is
inhaled its molecules are immediately present in the
blood and then in the brain and nervous system due
to its lipophilic properties, causing physiological and
behavioural changes in the individual.*' In this regard,
the study by Akbari et al showed that aromatherapy
with peppermint essential oil attenuated the pain
caused by intravenous catheterisation.”

There is evidence that inhaling essential oil may
trigger the secretion of endorphin and attenuate pain
and anxiety.”* The study by Mahdavikian et al showed
that aromatherapy with peppermint essential oils
can improve the sleep quality of cardiac patients.”
Previous studies on other patients have shown its effec-
tiveness on sleep quality.”*?® A meta-analysis study
showed that aromatherapy intervention affected high
heterogeneity of the effect size. Thus, future research
with stricter controls of the methods and experimental
procedures is necessary.”’

There is no consensus about the effects of aroma-
therapy with peppermint on pain and sleep after
surgery; while some believe in its effectiveness,” !
others argue that it is ineffective.”® It appears that more
studies are needed in this area. Therefore, the present
study was conducted to investigate the effect of
peppermint essential oil as palliative care in reducing
pain and improving sleep quality of patients after
open-heart surgery. The first hypothesis of the present
study was that peppermint essential oil reduces pain in
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patients after open-heart surgery and, second, that it
has an effect on improving the sleep quality of patients
after open-heart surgery.

METHODS

Study design and participants

This double-blind randomised clinical trial was
conducted in 2020 in cardiac patients who were
candidates for open-heart surgery. The study design
was parallel and the samples were placed in the groups
in a ratio of one to one. The patients and the statis-
tical analyst did not know the names and participants’
allocation in the groups, and the names of the groups
were recorded as A and B by the corresponding author.
The participants were recruited from those who were
consecutively referred to the cardiac surgery depart-
ments of two educational hospitals in Kashan, Iran.

Sampling was performed in a continuous manner
and participants were randomly divided into two
groups of intervention (n=32) and placebo (n=32)
by the first author. Block randomisation (blocks of
4 people) was done using the prepared list from the
online randomisation software (https://www.sealeden-
velope.com/simple-randomiser/v1/lists) by the corre-
sponding author.

Inclusion criteria included agreement to partic-
ipate in the study, age >18 years, full postoperative
consciousness, no history of allergic reactions to
peppermint, no respiratory comorbidity and no cogni-
tive problems. Exclusion criteria included decision to
withdraw from the study, having an endotracheal tube
for >12 hours, re-intubation, re-sternotomy, unstable
haemodynamics, initiation of positive inotropic drugs
and use of intra-aortic balloon pump during interven-
tion, and death.

The sample size was calculated based on the results of
a former similar study in which the mean scores were
4.84=1.6and 3.0%2.4 in the control and intervention
groups, respectively.! Then, with a type I error of 0.05,
a type Il error of 0.2, S, of 1.6, S, of 2.4, p, of 4.78
and p, of 3.0, the sample size for each study group was
estimated to be 30, so 32 patients were recruited to
each group to allow for a 5% dropout rate.

2
(Z]_% +Z1_ﬁ> (51 +52)2

(n1—m2)”

ny =mny) = = 30

Intervention

In this study the intervention was started from the
time before the patient was extubated in the intensive
care unit and continued until the night of the second
day after surgery. The intervention group received
seven consecutive phases of peppermint essential oil
aromatherapy 30 min before tracheal extubation and
continued until the end of the second day after surgery
(three times a day; figure 1). Due to the fact that patients
undergoing open-heart surgery were discharged from
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Intervention: 1 ! 2 L 3 ' 4 ' 5 L 6 ' 7 - Final
1 L] 1 L] L] [l
14:00 ~ 22:00 ~ 8:00 ~ 14:00 = 22:00

Time: 19:00 to 21:00I 8:00

Figure 1 Intervention sequence.

the operating room in the afternoon and their extuba-
tion is usually done in the early hours of the night, the
first intervention was performed between 19:00 and
21:00 hours.

Each time, 0.1 mL of 10% peppermint essential oil
plus 10 mL distilled water were infused into the nebu-
liser of the ventilator (Druger Evita II) and the appa-
ratus was then set on spontaneous mode to deliver
a positive end expiratory pressure of 5mmHg, posi-
tive support pressure cm H2o0 (centimeter H20) of 7,
and 40% oxygen. The heat and moisture exchanger
filters of the ventilator were then removed and the
apparatus was connected to the patient’s tracheal tube
for 10 min. The next phases of the intervention were
similar to the first except for the use of a nebuliser
mask. The placebo group was treated in the same way
as the intervention group, but 10 mL of distilled water
was used instead of peppermint essential oil.

Peppermint essential oil preparation

The 10% peppermint essential oil was purchased
from the Barij-Essence Company, Kashan, Iran
and contained limonene (6.03%), cineol (6.34%),
menthone (17.7%), isomentone (3.31%), isopolegol
(0.15%), menthol (26.66%), polygon (0.21%) and
carvone (8.48%).

Instruments
The instruments used in this study included a clini-
codemographic information form and a scale for
assessing pain. The clinicodemographic information
form included questions on patient’s age, sex, height,
weight, occupation, type and duration of surgery, vital
signs (ie, pulse, respiration, systolic and diastolic blood
pressure), duration of anaesthesia, duration of endo-
tracheal intubation, duration of being under cardiac
pump, medications used in anaesthesia and their
dosage, receiving any blood product, and the name of
antiemetic medication received after the surgery, if any.

Sleep quality was assessed with the St Mary’s
Hospital Sleep Questionnaire, which is designed to
evaluate the sleep quality of patients admitted to the
hospital the previous night.”” This tool was translated
into Persian. The questionnaire contains 14 questions
on a 4-point Likert scale, with lower scores indicating
better sleep quality. Quantitative content validity was
assessed using the Content Validity Ratio (CVR) and
Content Validity Index (CVI) and their amounts were
estimated as 0.928 and 0.938, respectively. The reli-
ability of the questionnaire was calculated by Cron-
bach’s alpha coefficient (0.92).

Pain was assessed using the Numeric Pain Rating
Scale, which is a 10 cm ruler marked from 0 (no pain)
to 10 (the highest imaginable pain).*
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Enroliment Assessed for eligibility (n= 95)

Excluded (n=31)
« Not meeting inclusion criteria (n= 10)
o Declined to participate (n= 12)

« Other reasons (n=9)

Randomized (n= 64)

l Allocation l

Allocated to intervention (n= 32) Allocated to placebo (n=32)
Received allocated intervention (n= 32) Received allocated intervention (n= 32)

Re-sternotomy due to hemorrhagic (n=1)
Re-intubation due to apnea (n=1)

| T |

Analysed (n=30)

(
L Follow-Up J

Discontinued participation

Re-sternotomy due to Hemorrhagic (n=2),
Re-intubation due to apnea (n=1)

Analysed (n=29)

Figure 2 Consort diagram.

Data collection

The clinical demographic information of patients was
recorded from the patient file after surgery. To measure
the pain of patients in the intervention and placebo
groups 30min after each intervention, patients were
asked to record their pain level on the pain reliever,
and this pain measurement was done seven times
during the study period. Also, in both groups, if the
patient experienced any pain during the period of the
study, analgesics were prescribed by the doctor and
injected by the nurse and the amount was recorded
on the clinical data collection form. The sleep quality
questionnaire was also completed by the patients in
the morning of days 1 and 2 after surgery (figure 2).

Data analysis

Data analysis was performed using the SPSS software
version 16.0 (SPSS, Chicago, Illinois, USA). Mean
and SD values were used to present quantitative data
and frequency and percentages were used to present
categorical data. The Kolmogorov—Smirnov test was
used to determine whether the quantitative variables
had a normal distribution. In order to compare the
study groups on the basis of nominal and categorical
data, x* tests, Mann-Whitney U tests and indepen-
dent t-tests were used. To examine variations in pain
and sleep quality during consecutive measurements,
a generalised estimating equation (GEE) analysis was
performed.

RESULTS

Of 95 patients who were assessed for eligibility from
June to September, 64 were consecutively recruited.
There were no missing data in this study. Two partici-
pants from the intervention group and three from the
placebo group were excluded during the study and the
number of participants in these groups reduced to 30
and 29, respectively (figure 1).

The mean+SD age of participants in the interven-
tion and placebo groups was 61.03+8.16years and
58.34%8.96 years, respectively. The majority of the
placebo group (56.3%) and 43.8% of the intervention
group were women. A coronary artery bypass graft
was the most common surgery in the intervention and
control groups (50% vs 50%). The results of indepen-
dent t-tests showed a statistically significant differ-
ence between the two groups in terms of the amount
of morphine ampoules received after surgery in the
ICU ward (p=0.001). The study groups did not differ
significantly regarding their baseline demographic
(sex, age, and weight) and clinical characteristics (type
of surgery, anaesthesia time (hours), duration of having
a tracheal tube, fentanyl citrate ampoules (ug), thio-
pental ampoules (mg), and duration of being under
the CBP device (hours), p>0.05; table 1). The results
of t-tests showed a statistically significant difference
in the mean systolic, diastolic and heart rate between
the two groups (p<0.05). Also, the results of this test
showed a statistical difference between the mean pain
scores and sleep quality in the two groups during the
measurement times (p<0.05), with the mean pain
score and sleep quality in the intervention group being
significantly lower than in the placebo group (table 2).

GEE analysis was conducted using the backward
model to examine the effects of clinicodemographic
variables on pain. The results showed that the mean
pain score was significantly different between the
study groups (coefficient —0.486; p=0.001), with the
mean pain 2.31 times more in the placebo group than
in the intervention group (e~948¢ = 2.11). Also, as
illustrated by the coefficient of the time variable, the
pain decreased over time (coefficient —0.032; table 3).

The GEE analysis using the backward model was
also conducted to examine the effects of clinicodemo-
graphic variables on sleep quality. The results showed
that the mean sleep quality was significantly different
between the study groups (coefficient —0.121;
p=0.002), with the mean sleep quality 2.12 times
higher in the placebo group than in the intervention
group (e~%121 = 1.98). Also, as shown by the coeffi-
cient of the time variable, sleep quality increased over
time (coefficient —0.135; table 4).

DISCUSSION

The results of the present study show that pepper-
mint essence oil aromatherapy can attenuate pain
after cardiac surgery. Searching creditable databases
including Clinical Key, Cochrane Library, PubMed
and Web of Science yielded no studies on the effect
of peppermint on the pain caused by cardiac surgery.
Some studies have reported the effectiveness of aroma-
therapy on attenuation of pain from different causes.
For example, the study by Akbari et al* showed that
aromatherapy with peppermint essence can reduce pain
during intravenous catheterisation in cardiac patients,
Heshmati et al reported positive effects of peppermint
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Table 1 Comparison of demographic and clinical variables between the intervention and placebo groups

Variables Group Mean P value

Age (years) Placebo 58.34+8.96 0.23*
Intervention 61.03+8.16

Weight (kg) Placebo 71.27+9.85 0.94*
Intervention 71.50+13.97

Anaesthesia time (hours) Placebo 3.57+0.90 0.12t
Intervention 3.96+0.85

Intubation time (hours) Placebo 3.75+0.89 0.68t
Intervention 3.88+0.78

Pump time (min) Placebo 57.62+21.36 0.05t
Intervention 69.53+22.53

Propofol ampoules (mg) Placebo 15.86+28.31 0.63t
Intervention 15.37+23.93

Thiopental ampoules (mg) (OR) Placebo 134.48+17.82 0.59t
Intervention 163.33+18.01

Morphine ampoules (mg) Placebo 6.27+4.31 0.001t
Intervention 2.23+2.01

Pethidine ampoules (mg) Placebo 9.48+14.47 0.06t
Intervention 2.83+6.65

Fentanyl citrate ampoules (ug) (OR) Placebo 18.41+23.90 0.40t
Intervention 15.82+9.53

Placebo Intervention
n (%) n (%)

Sex Women 9(56.3) 7(43.8) 0.56%
Men 20 (46.5) 23 (53.5)

Type of surgery CABG 25 (50) 25 (50) 0.61%
Valve 2(33.3) 4 (66.7)
Congenital 2(66.7) 1(33.3)

OR: The intervention was performed in the operating room.
*Independent t-test.

tMann-Whitney test.

x? test,

CABG, coronary artery bypass graft.

essence on decreasing pain following appendectomy
operations®' and the study by Sundstrup et al also
showed that topical menthol acutely reduces pain
intensity during the working day in slaughterhouse
workers with carpal tunnel syndrome.’

To explain this finding, it may be that the analgesic
effect of peppermint is due to its main components
including carvone, limonene and menthol.*> The
menthol in peppermint affects kappa opioid receptors
and soothes the pain in return. In addition, menthol is
effective in soothing pain by increasing the stimulation
threshold of cells and decreasing synoptic stimulations
and transmits.>’ Under pathological situations such as
cardiac surgery, menthol activates transient receptor
potential cation channel subfamily M member 8 to
attenuate mechanical allodynia and thermal hyper-
algesia following nerve injury or chemical stimuli.
Recent reports have reiterated the requirement of
central group II/IIT metabotropic glutamate receptors
(mGluR) with endogenous k-opioid signalling path-
ways for menthol analgesia. Additionally, blockage of

sodium channels and calcium influx is a determinant
step after menthol exposure, suggesting the possibility
of menthol for pain management.”* Another result
of the study showed that the average pain score was
higher in men. A study by Chia et al showed that
women consumed significantly less morphine via
patient-controlled analgesia than men in the first three
postoperative days.*

The large volume of literature in this area clearly
suggests that men and women differ in their responses
to pain, with increased pain sensitivity and risk for
clinical pain commonly being observed in women.
Emerging evidence suggests that genotype and
endogenous opioid function have a causal role in
these disparities, and considerable literature impli-
cates sex hormones as factors influencing pain sensi-
tivity. However, the specific modulatory effect of sex
hormones on pain among men and women requires
more research.’® Another study stated that gender
differences in pain and its relief arise from an inter-
action of genetic, anatomical, physiological, neuronal,
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Table 2 Comparison of mean pain and sleep quality scores after surgery

Pain Group Mean+SD P value*
2hours after extubation Placebo 5.03+1.42 0.0001
Intervention 3.17+1.48
Day 1 08:00 hours Placebo 4.55+1.17 0.0001
Intervention 3.33+1.18
14.00 hours Placebo 5.03+1.01 0.0001
Intervention 3.73+0.94
22:00 hours Placebo 4.34+1.42 0.0001
Intervention 3.27+0.98
Day 2 08:00 hours Placebo 4.28+1.43 0.0001
Intervention 2.93+1.04
14:00 hours Placebo 4.34+1.49 0.0001
Intervention 2.87+1.35
22:00 hours Placebo 4.34+1.42 0.0001
Intervention 3.27+0.98
Total mean score Placebo 4.56+0.90 0.0001
Intervention 3.22+0.88
Sleep
Day 1 Placebo 25.76+6.36 0.0001
Intervention 20.10+4.90
Day 2 Placebo 22.62+5.69 0.009
Intervention 18.63+5.56

*Independent t-test.

hormonal, psychological and social factors which
modulate pain differently in the sexes.®’

The results presented in this study show that pepper-
mint essential oils can improve sleep quality in patients
undergoing cardiac surgery under inhalation aroma-
therapy. Our findings are consistent with previous
studies. Despite our extensive search in reliable scien-
tific databases, we did not find any published studies
regarding the effects of peppermint essential oil on sleep
quality of cardiac surgery patients. However, some
studies have combined peppermint essential oil with
other compounds for use in patients in different disease
groups. The results of some studies have indicated the
positive effect of inhalation aromatherapy on sleep
quality. In this regard, Mahdavikian et al showed that
aromatherapy with lavender and peppermint essential
oils can improve the sleep quality of cardiac patients,”
and a study by Lillehei and Halcon has also indicated
that aromatherapy with peppermint essential oil could
be potentially effective in improving sleep quality.*® Also,

in a study by Lisa et al on the effects of aromatherapy on
insomnia, peppermint essential oil had positive effects
on improving insomnia.”* A study by Jayadharani et al
also showed that the use of peppermint essential oil can
reduce sleep disorders in patients with sleep apnoea and
increase sleep quality.®” The results of a meta-analysis
also showed that aromatherapy has a significant effect
on improving sleep quality.”’

To explain the abovementioned results, previous
studies have confirmed the relaxing and sedative
effects of peppermint essential oil.** In other words,
this essential oil can decrease fatigue, anxiety, heart
rate, respiratory rate and blood pressure, increase the
oxygenation of the lungs and brain and improve sleep
quality®® and, in this way, it is able to improve sleep
quality of patients after surgery. Since patients experi-
ence a high level of stress and pain following surgery
after awakening in the critical care department, by
removing these factors the sleep quality of the patients
could also be improved.

Table 3 Results of generalised estimating equation analysis for examining the effects of clinicodemographic variables on pain

Variable Coefficient SE Wald 52 P value
Group (intervention) —-0.486 0.1129 18.516 0.001
Sex (intervention) 0.107 0.0492 4.759 0.029
Time -0.032 0.0167 3.765 0.052
Intubation time (hours) 0.122 0.0245 24.708 0.001
Diastolic BP (mmHg) —0.008 0.0023 11.884 0.001
Pulse rate (p/min) 0.005 0.0023 5.782 0.016
6 Maghami M, et al. BMJ Supportive & Palliative Care 2023;0:1-8. doi:10.1136/spcare-2023-004214
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Table 4 Results of generalised estimating equation analysis for examining the effects of clinicodemographic variables on sleep quality

Parameter Coefficient SE Wald P value
Group (intervention) —0.121 0.139 0.751 0.002
Time -0.135 0.063 4.564 0.033
Age —0.006 0.002 7.106 0.008
Anaesthesia time (hours) -0.217 0.033 42.133 0.000
Intubation time (hours) 0.197 0.036 29.334 0.000
Morphine ampoules (mg) 0.013 0.006 4.229 0.040
Fentanyl ampoules 0.002 0.0009 7.051 0.008
Systolic BP (mmHg) 0.007 0.002 7.602 0.006

There were some limitations in this study. First, the
possible effects of environmental factors such as light
and noise on patients’ sleep quality were not consid-
ered. Although major attempts were made to control
these factors, they could not be completely controlled
by the researcher.

CONCLUSION

The results show that inhalation of peppermint essen-
tial oil can reduce the pain intensity of patients after
open-heart surgery and consequently reduce the use of
pain relievers by patients. Also, the use of this herbal
product can improve the sleep quality of patients in
the first nights after surgery and bring them more
comfort. Considering the effect of peppermint essen-
tial oil inhalation on pain and sleep quality of patients
after open-heart surgery, it can be concluded that this
herbal product can be safely used as a complemen-
tary treatment in relieving pain and making patients
comfortable after heart surgery.
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