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Introduction

Abstract

Introduction: Postoperative pain is one of the most common physiological and psychological
stress in patients that disrupts body function and can endanger patients’ health. This study
aims to determine the effect of aromatherapy with Citrus aurantium essential on pain after
orthopedic surgery.

Methods: This randomized clinical trial was performed on 60 candidates for orthopedic
surgery. Patients were selected through convenience sampling and divided into intervention
and control groups through randomized block allocation. If the visual analogue scale (VAS)
score was above 3, patients in the intervention group received aromatherapy with C. aurantium
essential and the patients in the control group received a placebo (almond oil). VAS was used to
measure pain. Data analysis was performed using independent ¢ test, paired t test, and analysis
of variance with repeated measures using SPSS software version 13.

Results: Mean (SD) of pain intensity after intervention in experimental and control groups
within 4, 8, and 12 hours after surgery was 7.30 (1.23) vs. 7.90 (0.99), 5.30 (0.98) versus
5.53 (0.68) and 2.53 (0.9) vs. 3.60 (0.77) respectively. The findings indicated that there was a
significant difference in mean pain intensity between the experimental and control groups at 4
and 12 hours after surgery. Use of analysis of variance with repeated measures test with taking
into account the interaction of time and group also showed a significant difference in mean
pain intensity between the two experimental and control groups.

Conclusion: Aromatherapy with Citrus aurantium essential can be effective in reducing mild to
moderate pain after orthopedic surgery. Further studies are recommended to confirm this finding.

control postoperative pain but the pain is an unresolved

The management of acute postoperative pain remains a
significant challenge for physicians and nurses, especially
in low- and middle-income countries.' Postoperative pain
can cause physiological and psychological complications
such as fear, anxiety and feelings of helplessness.? Failure
to control postoperative pain can activate the sympathetic
nervous system and increase myocardial work and oxygen
demand.’ Thereby contributing to ischemia, myocardial
infarction, increasing morbidity and mortality of the
patients. Ineffective postoperative pain control can also
lead to economic and medical problems, including the
increase in hospitalization time, the need for hospital re-
admission, and patients’ dissatisfaction with medical care.*
Therefore, assessment of pain intensity after surgery, its
effective control and treating pain complications are of
great importance.

Despite new advance in measures have been taken to

health-care challenge after surgery.® Based mostly on in
hospital evidence, 86% of patients experience pain after
surgery.® In non-western countries data are scared but
prevalence goes up 73% to 96.66 %, which was shown in
Tanzania and India.”®In a study by Hadavi et al 40% of
patients were dissatisfied with postoperative pain control
in Iran.’

Orthopedic surgery results in moderate to severe pain
in a majority of patients.”” Dissatisfaction with pain
management in patients undergoing orthopedic surgery
is common." Whiles, patient satisfaction is a valuable
criterion in health care outcomes process and is used
to improve the provided quality of care.’? According
to the standards of the Commission for the Approval
of Health Services Providers, pain is considered to be
the fifth vital sign and should be assessed regularly
from the time of admission to the discharge of the
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Effect of aromatherapy on pain

patients.”” Pharmacological interventions used to relieve
postoperative pain are mainly focused on the prescription
of opiate and non-steroidal anti-inflammatory drug
(NSAID).™ Opioids are used as the first line of treatment
for postoperative pain relief.”” Morphine is a common
opiate pain reliever used to treat pain.'® Overall, systemic
opioid use has been associated with complications such
as nausea, vomiting, constipation, itching, and respiratory
depression.'” NSAIDs can also cause skin reactions, renal
complications including analgesic nephropathy and
gastrointestinal complications such as peptic ulcers.'®

In the last two decades, concerns about narcotics
complications,” the inability to optimally relieve pain’,
increase in medical costs, and the length of hospital stay®
have led to the use of non-pharmacological approaches
including music,”" massage,” and aromatherapy.” The
effect of different fragrances on pain has been studied
by different researchers.”* One of the aromatic volatile
oils that is widely used in aromatherapy, is oil extracted
from Citrus aurantium plant. C. aurantium is native
to tropical Asia but it also grows in all tropical and
subtropical regions.” The constituents of C. aurantium
essential oil are more than ten, most of which are linalool,
neryl acetate, limonen, beta-pinene, myrcene and
alpha-terpinylacetate.”” The myrcene is a monoterpene
composition and has analgesic, sodium channel blocking
and muscle relaxant effects.”® Limonene in C. aurantium
essential oil inhibits the activity of prostaglandins by
controlling cyclooxygenase I and II and thus is effective in
reducing pain.” No specific side effects related to the use
of C. aurantium essential oil has been reported through
studies.”

Namazi et al through an experimental study used the
effect of C. aurantium essential oil on pain intensity of the
active phase of labor in nulliparous women. The results
of the study showed that mean pain was significantly
decreased in the group treated with C. aurantium essential
oil compared to the control group.” In another study,
Sharifipour et al used the effect of C. aurantium essential
oil on anxiety after the cesarean section on 80 women
undergoing surgery. The results of this study also showed
a significant decrease in anxiety in the intervention group
compared with the control group.” A study conducted
by Chen and Xie in China also showed that postoperative
aromatherapy with C. aurantium was effective in relieving
pain in patients undergoing gastrectomy.*So considering
the importance of postoperative pain relief and easy and
cost-effective availability of C. aurantium essential oil and
few studies about the effect of C. aurantium essential oil
on postoperative acute pain, this study was developed to
investigate the effect of aromatherapy with C. aurantium
aroma on pain after orthopedic surgery.

Materials and Methods
The current study was a double-blind clinical trial
(registration code: IRCT20140304016843N13). The

study was carried out on 60 patients undergoing elective
orthopedic lower limb surgery (femur or tibia) referring
to Ayatollah Mousavi Hospital, Zanjan, Iran between
October 29, 2018, and February 9, 2019). The sample size
was determined according to a confidence interval of 95%
and test power of 80% and according to a similar study®
and considering the probability of sample loss in the
experimental group (n=30) and control group (n=30).
The patients chosen by convenience sampling were
divided by random allocation method into experimental
and control groups. The sequence of sample allocation
in the two groups was determined as follows: First, the
letters A and B were assigned to each of the two groups
under study, and then the size of the blocks (4, twice the
number of groups) was determined. To avoid bias - the
choice of the block size was not mentioned with the aid
of research assistants. After itemizing approximately all
modes of 4 blocks (AABB, ABAB, BABA, BBAA, ABBA,
BAAB) and assigning a number to each one, based on a
random number table, 15 blocks were selected to increase
the number of samples to 60 patients (30 patients in the
experimental group, 30 patients in the control group). It
should be noted that the rooms of patients treated with the
aroma of orange spring were separated from the rooms of
patients treated with a placebo (sweet almond oil) in order
to avoid mixing the aroma of spring orange and sweet
almond oil, which inadvertently leads to contamination
of samples in the control group.

Blinding was performed for patients who participate
in the study and the researcher assistant who performed
the intervention in the study, namely patients in the
experimental and control groups were in separate rooms
without any contact, and C. aurantium was introduced
to them as drug A and almond oil as drug B. Though,
the fragrance of C. aurantium may have been familiar
to them. But none of the patients knew they were in the
experimental or control group. Also, for the researcher
assistant who performed the intervention, C. aurantium
was again introduced as drug A and almond oil as drug
B. To avoid researcher bias, pain measurement after the
intervention was performed with the help of another
researcher assistant.

Those patients who met all the inclusion criteria were
included in this study. The inclusion criteria were as
follow: having orthopedic surgery, no surgical history,
full alertness, and postoperative co-operation, self-
reported a normal sense of smell and visual state to
see the visual analogue scale (VAS) for pain intensity;
being 15 years old and over; having no history of herbal
allergies, psychological disorder, coagulation disorders,
diabetes, and respiratory problems, and addiction
according to the patient record. Exclusion criteria
included having postoperative complications (such as
hemorrhage, and hematoma at the site of operation),
the need for postoperative oxygen therapy, and the
patient’s unwillingness to participate after performing
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the first intervention. Before surgery, patients selected
for the experimental group was evaluated for allergy
to C. aurantium. To do this, a drop of C. aurantium
essential oil was poured into the patient’s wrist, and it
was immediately dressed to reduce inhalation. After
two minutes the dressing was removed. None of the
participants showed allergic reactions. During the
intervention phase, in the experimental group, if the
patients who underwent lower orthopedic surgery, their
pain score by using the VAS instrument was more than 3
after 4,8,12 hours after surgery, 4 drops of C. aurantium
essential oil was poured on a cotton ball and the patient
was asked to inhale it for 5 minutes at a distance of
20 cm. Then, after 20 minutes, the pain intensity was
measured again on the VAS. In the control group,
similar to the intervention group at 4, 8 12 hours after
surgery, the severity of pain was assessed using the VAS
instrument. If their postoperative pain score was more
than 3, they were treated with sweet almond oil and then
20 minutes later, similar to the experimental group; their
pain intensity was assessed and recorded. Patients in
both groups also received routine medications to relieve
pain. C. aurantium essential oil 10% and sweet almond
oil (as a placebo) were supplied from the Ayat essence
company, Iran. The amount of essential oil was based on
a literature review* and consultation with an herbalist.
The instrument used for data collection comprises
two parts: The first part consists of demographic data
and contextual variables such as age, sex, marital status,
educational level, occupation, place of residence, and
underlying diseases such as sinusitis and allergy was
completed by interview. The second part consisted of the
VAS tool. Studies in Iran and outside Iran confirmed the

validity and reliability of the VAS tool.?>*

Analyzing data was carried out by employing SPSS
version 13. An independent t-test was used to compare
the pain intensity between the experimental and control
groups before the intervention. An analysis of variance
with repeated measures was used to compare the pain
intensity before and after the intervention in both
experimental and control groups (during three stages
of intervention). Generalized estimating equations
models were used to evaluate the effect of intervention
time and the interaction effect of intervention time on
pain intensity changes in the experimental and control
groups. The level of statistical significance was set at
P<0.05) (Figure 1).

Results

The mean (SD) age of the participants in the experimental
and control groups was 38.73 and 42.83 years,
respectively. Most of the patients were married in the
experimental group 60 (18) and in the control group 70
(21). The majority of patients in the experimental group
70 (21) and the control group 63.3 (19) had no history
of hospitalization. In addition, concerning the type of
surgery, the majority 83.3 (25) underwent surgery in the
femur area.

As Table 1 shows, participants in the experimental and
control groups did not have significant differences in
terms of contextual and demographic variables. According
to the results the mean of pain in both experimental and
control groups before intervention in each the three
stages of 4, 8, and 12 hours after the operation was not
significant. However, the mean of pain after intervention
in all three stages decreased in the experimental group

[ Assessed for eligibility (n=70) ]

Excluded (n=10)

A

y

e Not meeting inclusion criteria (n=6)
e Disapprove of participation (n=4)

[ Randomized (n=60) ]

e Other reasons (n=0)

\4

\ 4

*Allocated to control group (n=30)
*Received the allocated intervention (n=30)
*Did not receive allocated intervention (n=0)

Allocated to intervention group (n=30)
*Received the allocated intervention (n=30)
* Did not receive allocated intervention (n=0)

[ Last of follow up (n=0) ]

A 4

*Analyzed (n=30)
* Excluded from analysis (n=0)

[ Analysis ] [ Follow up ] Allocation ] [Enrollment ]

\ 4
[ Last of follow up (n=0) ]

* Analyzed (n=30)
* Excluded from analysis (n=0)

Figure 1. Flow chart of the study
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compared to the control group. So that, the mean (SD)
of pain intensity in the first 4 hours after surgery in the
experimental group compared to the control group was
7.30 (1.23) vs. 7.90 (0.99), at 8 hours after surgery was 5.30
(0.98) versus 5.53 (0.68) and at 12 hours after surgery was
2.53(0.9) vs. 3.60 (0.77). Moreover, there was a significant
difference in mean pain intensity between the two groups
at 4 and 12 hours after surgery (Table 2). Use of repeated
measurement test with taking into account the interaction
of time and group also showed a significant difference
in mean pain intensity between two experimental and
control groups.

Table 1. Demographic and contextual variable of participant in the
experimental and control group

Mean (SD)
Variables Experimental  Control group P value®
group (n=30) (n=30)

Habitat
Urban 22(73.7) 19 (63.3)

0.58
Rural 8(26.7) 11 (36.7)
Surgical site
Femur 25(83.3) 5(16.7)

0.99
Tibia 25(83.3) 5(16.7)
Health insurance
Yes 24 (80) 26 (86.7)

0.73
No 6 (20) 4(13.3)
Income
Relatively adequate 8(26.7) 7 (23.5)

0.99
Inadequate 22 (73.3) 23 (76.7)
Surgeon
A 23 (76.7) 22 (73.3)

0.76
B 7 (23.3) 8(26.7)
History of hospitalization
Yes 9 (30) 11 (36.7)

0.58
No 21 (70) 19 (63.3)
Type of analgesic
Morphine 10 (33.3) 12 (40)

0.59
Pethidine 20 (66.7) 18 (60)

2Chi- squared test.

Discussion

This study aimed to evaluate the effect of aromatherapy
with C. aurantium on postoperative orthopedic (lower
limb) pain. The findings of the study indicated that
aromatherapy with C. aurantium had a significant effect
on postoperative pain reduction of the patients. Of course
according to the findings, the highest reduction in pain
score was related to 12 hours after surgery (1.87 in the
experimental group compared to 0.77 in control group).
Based on these findings, the use of aromatherapy with
C. aurantium seems to be more effective when the pain
intensity is mild and moderate. The study by Sharifipour
et al on the effects of aromatherapy with C. aurantium and
Salvia officinalis oil on the pain after cesarean section at 4,
8 and 12 hours after surgery showed that aromatherapy
with both C. aurantium and S. officinalis had significant
and equal effects on pain relief after cesarean section
which is in line with the results of the present study.*
Namazi et al study on the effect of C. aurantium on pain
intensity of active phase of labor also showed that the
use of C. aurantium essential oils in women reduced the
intensity of labor pain at different stages of labor.* Yip and
Tam in their study showed that massage with combined
aromatherapy of C. aurantium and ginger essential oils
was effective in relieving moderate to intensive knee
pain.”

The antinociceptive activities of C. aurantium can
be explained in two ways. First, the aroma-induced
odor appears to stimulate the olfactory nerve cells and
subsequently the limbic system. Depending on the type
of aroma, the neurons release different neurotransmitters.
These neurotransmitters include enkephalin, endorphin,
noradrenaline, and serotonin which are capable of
altering the feelings in humans through odors. On
the other hand, myrcene present in C. aurantium is
a monoterpene compound which is antinociceptive,
sodium channel blocking and muscle relaxant. Also,
limonene in C. aurantium essential oil restrains the
activity of prostaglandins by inhibiting cyclooxygenase I
and II and by this way, it is effective in reducing pain.?®*

As the findings showed, the pain reduction was more
significant in the experimental group but the changes in
pain intensity in the control group were also significant at
12 hours after surgery. One of the causes of pain reduction

Table 2. The mean and standard deviation in experimental and control groups in terms of time measurement

Group
Experimental group (n=30) Control group (n=30) Group Time Hour

Time

Before intervention After intervention Before intervention After intervention

Mean (SD) CV% Mean (SD) CV% Mean (SD) CV% Mean(SD) CV% F Df P F Df P F Df P
Ahoursafter o 5 80) 109 7.3001.23) 169 81001.09) 135  7.900.99) 12.6
surgery
?:‘r‘;‘;rfya“er 577(0.81) 14.2 530(0.98) 18.6 5.7(0.70) 12.3  5.53(0.68) 12.3 815 1 0.005 56.84 1 0.001 61.70 2 0.001
12hours 4 46072) 165 253(090) 355 4370049 112  3.600.77) 12.4

after surgery
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in the control group can be due to the passage of time.
On the other hand, pain reduction in the control group,
including the effects of placebo on pain relief, is due to
the role of psychological factors in pain relief. However,
the present study confirms the results of previous studies
on the effect of C. aurantium on acute pain.*** Based
on the definition of acceptable effect size to consider the
anti-nociceptive effect of any treatment that is equivalent
to a 30% reduction in pain severity,”® it can be said,
though the use of C. aurantium caused a significant
difference in pain intensity in the experimental group
compared to the control group, but the anti-nociceptive
effects were not clinically significant in the first 4 and 8
hours postoperatively, and the most anti-nociceptive
effect occurred at 12 hours postoperatively (when the
patient’s pain was mild to moderate). Therefore, due to
the acceptable size effect on pain relief, the therapeutic
effects of C. aurantium especially during the first 4 and 8
hours after surgery were not significant. The therapeutic
methods of anti-nociceptive effects of C. aurantium
especially in the first 4 and 8 hours after the operation
were not significant and it can be said that aromatherapy
with C. aurantium has been used to reduce pain along
with other medication interventions, and most when the
intensity of pain is at a moderate or moderate level.

One of the advantages of this study is that C. aurantium
has public acceptance, and another advantage compare
with similar studies is that the current study determined
the pain intensity level affected by C. aurantium. While
other studies nearly deems general nociceptive effect of C.
aurantium.

Considering the impact of gender (participants were
only men) and age on pain experience, the results of this
study cannot be generalized to all types of acute pain,
female gender, all age groups, and cultures. Further
studies on the anti-nociceptive effects of C. aurantium
in other patients and chronic pain and cancer pain are
recommended.

Conclusion

Aromatherapy with C. aurantium aroma had positive
effect on reducing orthopedic postoperative pain mainly
in mild to moderate pain. Therefore, this intervention can
be applied by nurses to decrease postoperative pain along
with other medication interventions.
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