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Background: Operating room personnel often face high levels of fatigue due to the demanding
nature of surgical procedures. This study aimed to compare the impact of inhaling the Citrus
aurantium Essential and performing stretching exercises on reducing fatigue in operating room
personnel in 2022.

Materials and Methods: This was an interventional design conducted at Mazandaran University
of Medical Sciences in Amol. It involved a 6-week intervention with 96 participants from
educational hospitals, who were divided into control, aromatherapy, and exercise groups. Data
collection included demographics and fatigue assessments. After randomization, three participants
withdrew from study. Fatigue score was measured before the intervention and at 2, 4, and 6 weeks
post-intervention. The intervention included inhaling Citrus aurantium essential oil and stretching
exercises. Data analysis for 93 participants was conducted using ANOVA, Kruskal-Wallis
statistical tests, and repeated measures.

Results: Results revealed a significant reduction in average fatigue scores after the intervention,
with the exercise group at 45.77+£11.71, the aroma group at 47.71+11.1, and the control group at
54.65+12.2 after 6 weeks (p <0.009). This suggests that both stretching exercises and
aromatherapy positively impact fatigue levels.

Conclusion: In conclusion, incorporating stretching exercises and Citrus aurantium essential oil
inhalation is recommended to alleviate fatigue among operating room personnel, offering a
potential solution to combat the challenges of fatigue in this high-pressure environment.

Keywords: Fatigue, Stretching Exercise, Aromatherapy

Introduction

their job, and good performance can boost
organizational productivity. This, in turn, can promote

The term "fatigue" refers to the temporary inability to
maintain muscle power or strength during successive
contractions, as well as a feeling of physical and mental
incapacity. Additionally, feelings of discomfort, failure,
and humiliation can be evident in an affected person [1].
One effect of job-related fatigue is a decline in
performance. Job performance is defined as the degree
to which a person performs tasks assigned to them in
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the national economy of society [2].

Nurses work in various departments and areas of the
hospital. Meanwhile, operating room staff are also an
integral part of the nursing community. Due to the
demanding nature of their job, they are susceptible to
various stresses that may lead to burnout and fatigue.
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This can further result in a desire to quit and provide
suboptimal patient care [3].

Surgical technologists and operating room nurses
working the night shift should be prepared to receive
emergency patients, such as those who have been in
accidents, at any time [4]. Studies have shown that
around 50% of nurses suffer from chronic fatigue [5].
Johnson's research, which is consistent with other
studies, reports that around 50% of nurses experience
fatigue. Furthermore, out of approximately 50 to 90% of
nurses working in healthcare centers, about 90% of
nurses working in hospitals suffer from fatigue [5,6].

In Iran, the level of fatigue among operating room staff
and nurses is higher compared to other staff [6]. The
findings indicated significant levels of fatigue across
various domains, overall fatigue subjective fatigue,
concentration, motivation, and physical activity scoring
at 48.73%, 54.31%, 51.65%, 38.96%, and 42.06%
respectively [6-7].

Various solutions have been proposed and confirmed in
many previous studies to prevent and eliminate fatigue.
One such solution is exercise, which has been used in
research to eliminate and reduce fatigue. Based on the
results of some studies, it was shown that some types of
exercise such as aerobic exercise can have positive
effects on reducing the feeling of patient fatigue (7-10).
According to Harma et al.'s study (1988), exercise
reduces fatigue [7]. Furthermore, several studies have
shown that aerobic exercise [8], particularly stretching
exercises, can help reduce fatigue in patients suffering
from fibromyalgia [9] and multiple sclerosis [10].
However, despite its benefits, the results show that
about 90% of nurses do not exercise regularly once a
week [11]. Some studies have also mentioned the effect
of exercise on the fatigue of chronic patients, and it is
considered the most effective non-pharmacological
method for relieving fatigue and even preventing
diseases. Exercise can create physiological adaptations
that improve the efficiency of the system, energy levels,
and boost overall performance ability [12].
Aromatherapy, a holistic healing approach utilizing
plant extracts, enhances well-being by engaging the
limbic system in the brain. This system, governing
emotions, behaviors, and memory, interacts with
aromatic compounds to alleviate fatigue. Inhaling or
applying essential oils activates the olfactory system,
influencing mood, stress, and fatigue levels through
brain signaling. Citrus aurantium essential oil comes
from the Rutaceae family and has a soothing fragrance
which is recommended in written sources of Iranian
traditional medicine for its ability to calm and
strengthen the heart. This essential oil is known to have
therapeutic properties such as reducing stress and
anxiety, improving mood, and promoting relaxation.
Additionally, its pleasant aroma is believed to positively
impact mental health and well-being. Citrus aurantium
essential oil can be used in various ways including
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aromatherapy, massage, and as an ingredient in skincare
products. Aromatherapy is considered one of the
complementary or alternative treatment methods that are
believed to be effective in relieving pain, reducing
worry and anxiety, insomnia, depression, fatigue,
asthma, and more [5]. It involves the controlled use of
aromatic oils to maintain and promote physical and
mental health and is used as a part of nursing in many
countries, including Switzerland, Germany, England,
Canada, and America [13].

Inhaling the scent from essential oils can shift the
autonomic balance towards parasympathetic activity,
promoting relaxation and calmness [14]. This method
has been found to be particularly effective in reducing
stress and anxiety levels among patients.

Due to high work pressure and the prevalence of
fatigue, no specific interventions have been made thus
far. Various studies propose new techniques to reduce
fatigue [15].

Surgical technologists in operating rooms are more
likely to experience fatigue due to the special and
stressful conditions as well as the variety and sensitivity
of surgical procedures. This fatigue can affect the
quality of surgical procedures and patient care before
and during operation. While drug use has been proposed
to prevent and relieve fatigue, researchers are now
exploring non-pharmaceutical methods, such as exercise
and aromatherapy in various fields [16].

The present study aims to compare the effects of
inhaling Citrus aurantium scent, stretching exercises,
and a combination of both on the fatigue of operating
room personnel in Amol educational and therapeutic
hospitals.

Materials and Methods

The present study was an Interventional study
conducted on operating room personnel working in
educational and therapeutic hospitals in Amol city. The
study population in this research consisted of all
operating room personnel of hospitals in Amol city who
met the inclusion and exclusion criteria.

The inclusion criteria included: written informed
consent, experiencing mild or higher levels of fatigue,
having at least one year of experience working in the
operating room, and possessing a healthy sense of smell.
The exclusion criteria for this study were: having a
history of accidents or traumatic injuries, no history of
participating in regular professional sports programs
within the last year, having a medical restriction that
would prevent them from performing stretching
exercises, sensitivity to the Citrus aurantium, and
having a history of allergic asthma. We used the
following formula to estimate the sample size, with
variances (o1 = 7.3 and 62 = 6.7), mean difference = 5,
alpha error = 0.05, and test power equal to 80%
respectively. The sample size was estimated using the
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formula for comparing means of fatigue in independent
groups, based on the study by Zadi and colleagues [16],
which determined a sample size of 29 individuals. To
enhance the study's accuracy and account for sample
loss, 10% was added, resulting in 32 individuals in each
group. The parameters and formula are as follows.

Formula 1.

(2._E+Z*—s) (81+67)

(1t —pey)"

n =

In this clinical trial with three groups (Citrus, exercise,
and control) and 32 patients per group, the
randomization process using block randomization can
be described as follows: participants are divided into
blocks of 6, with 16 blocks in total, each containing a
balanced distribution of treatments. For each block,
such as AABBCC, AABCBC, AACBBC, etc., one
sequence was randomly selected, and the treatments
were assigned to the participants accordingly. This
process was repeated for all 16 blocks, ensuring a
balanced distribution of treatments and minimizing bias
in the study. Four participants continued involuntarily
after randomization (Fig. 1). To conceal the type of
intervention, 96 opaque envelopes were utilized, with
each envelope labeled on the outside with the
corresponding patient's registration number, while the
type of intervention was enclosed within the envelope.
Data collectors were unaware of the assigned
intervention. One participant from the Citrus aroma
group, two from the exercise group, and one from the
control group withdrew due to personal desire after
randomization.

The data collection tool consisted of a questionnaire
with two parts: demographic information and a fatigue
measurement questionnaire.

The demographic characteristics questionnaire included
questions about age, weight, marital status, number of
children, work experience in the operating room
department, education level, employment status, shift
work status, number of overtime hours per month,
number of sleep hours per 24 hours, history of systemic
disease, history of regular exercise program, and gender.
The Multidimensional Fatigue Inventory (MFI): the
multidimensional ~ fatigue  measurement  standard
questionnaire consisted of 20 items evaluating five
dimensions of fatigue, including general fatigue,
physical fatigue, mental fatigue, decreased activity, and
decreased motivation. This questionnaire provided a
deeper and more accurate understanding of a person's
fatigue level. The questionnaire is graded based on a 5-
point Likert scale, ranging from one (completely true) to
five (completely false). Each dimension of the
questionnaire consists of four questions, and the
answers are collected on a scale of five options. The
total score of the fatigue questionnaire falls within the
range of 20 to 100. The scoring system for fatigue

JOHE, Summer 2024; 13 (3)

severity is as follows: a score of 20-46 indicates mild
fatigue, 47-73 reveals moderate fatigue, and 74-100
indicates severe fatigue. This questionnaire was first
developed by Smith and colleagues in 1996. Its validity
and reliability have been evaluated in various
demographic groups, including patients suffering from
different diseases or chronic fatigue syndrome. In a
study conducted by Zadi et al. in Iran, it was reported
that the validity and reliability of this questionnaire
were confirmed in several studies in Iran. Further, the
guestionnaire has good internal consistency, Cronbach's
alpha coefficient for the areas of general fatigue,
physical fatigue, and mental fatigue was equal to or
greater than 80%, indicating strong reliability. For the
areas of decreased motivation and decreased activity,
the coefficient was above 60%, suggesting acceptable
reliability.

The validity of the questionnaire was confirmed
according to previous similar studies [5, 16-20]. In the
present study, the reliability of this tool was rechecked
using Cronbach's alpha coefficient, and it was estimated
at 82%. The Pearson correlation coefficient between the
first week and the next two weeks was equal to 693%,
(p<0.001). After obtaining the necessary permits from
the Research and Technology Vice-Chancellor and the
Ethics Committee of Mazandaran University of Medical
Sciences under the number IR.MAZUMS.REC.1401.22,
the researcher coordinated with affiliated hospitals and
visited the operating room departments of Amol
hospitals during three shifts to collect samples.

Initially, the questionnaire was distributed among 150
eligible operating room personnel. Based on the MFI
fatigue measurement scale, 96 operating room personnel
who reported mild to high levels of fatigue intensity
were selected for the study. They were assigned to three
groups through a simple random method for
intervention. In each group, one participant discontinued
after randomization. Accordingly, 93 individuals were
analyzed (Fig. 1).

In this study, the control group did not receive any
intervention, and only assessments were conducted
throughout the study period. In the exercise group, a
stretching exercise program was implemented. The term
"stretching exercise” in this study refers to performing
stretching movements tailored to the work environment
and operating room, as adjusted by a sports medicine
specialist. The researcher provided face-to-face training
on the technique of stretching exercises to the operating
room personnel. To perform the combined exercise
techniques, the participants were instructed to exercise
during their work shift and free time in a relatively quiet
environment while remaining in a relaxed state. They
were asked to perform these exercises once in every
shift for 10 minutes. One of the researchers supervised
this process until the end of the study. Stretching
exercises were performed for ten minutes, during free
time and at the beginning of the shift and before
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surgery, four times a week and once a day. Six
stretching sports movements were coded as follows:

a. Waist stretch (forward): Stand straight with your
knees extended and bend forward at the waist. Extend
your arms towards the ground. Hold for 1 minute.

b. Waist stretch (side): Stand straight with your knees
extended and bend your upper limbs to one side up to
the waist area. Place your hands along your legs.

Repeat for the opposite side. Hold each side for 1
minute, totaling 2 minutes.

¢. Waist stretch (backward): Stand straight with your
knees extended and move your upper limbs along with
your hands backward. Create tension and rotate your
hands with the upper body. Perform this movement
once to the right and once to the left. Hold each side for
1 minute, totaling 2 minutes.

d. Shoulder stretch (upwards): Stand straight and stretch
your hands from the shoulder area upwards and in front
of your face. Keep your elbows slightly bent and
aligned with your chin and nose, with your palms
interlocked at the top.

e. Shoulder stretch (backwards): Stand straight and
connect both your hands from behind in opposite
directions (right hand from above and left hand from
below). Place them in a stretching position and move
them for the next stretching of the hands. Hold for 2
minutes.

f. Shoulder stretch (rotating): Stand straight and stretch
both your hands so that your palms are stuck together
above your head. Rotate them for a maximum of 180
degrees for 30 seconds.

Repeat for 2 minutes.

In the Citrus aurantium essential oil and scent group, a
neck pendant containing Orange Spring essential oil
was provided to the participants. The pendant consisted
of a container containing cotton soaked with three drops
of Orange Spring essential oil, which had a
concentration of 10% and was produced by Abaid
Chemical Company in Iran. The pendant was placed in
front of the chest and positioned at a distance of 20 cm
from the nose. The personnel were instructed to inhale
the scent for 20 minutes during each work shift.

The participants in the aromatherapy group were asked
not to use perfume or cologne on the day of
intervention. The interventions (inhaling the scent of
Citrus aurantium and performing stretching exercises)
were repeated twice in each shift during the week. At
the end of the week, the participants completed the
fatigue assessment questionnaire. Fatigue was measured
in seven stages, including the preliminary stage (before
the intervention to determine individuals with mild or
severe fatigue) and the stage at the end of the second
week to the end of the sixth week, which were
completed in a self-administered manner by all three
groups.

After collecting the data, the Kolmogorov-Smirnov test
was employed to assess the normality of the
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distribution. If the distribution was normal, appropriate
parametric tests such as ANOVA statistical tests were
used. Otherwise, the corresponding non-parametric tests
such as Kruskal-Wallis were utilized.

The amount of fatigue, which was measured at four time
steps, was analyzed using a repeated measures test.
Mean and standard deviation were used to describe the
quantitative findings, while frequency and percentage
were employed for the qualitative findings. The results
were reported using a combination of text, tables, and
graphs. The SPSS 20 software was used. A significant
level of P<0.05 was considered for the analysis.

Results

Out of 150 operating room personnel examined, 96
eligible individuals were included in the study, divided
into three groups. During the second and third week of
the study, four participants from the aromatherapy,
control, and fitness groups were excluded due to their
unwillingness to continue cooperation. However, 93
participants continued to cooperate with the researchers
until the end of the study (Fig. 1).

The research findings revealed that out of the 93
subjects, 16 (17.2%) were male and 77 (82.8%) were
female. Additionally, it was revealed that 70 people
(75.3%) were married, while 23 people (24.7%) were
single. The mean age of the participants was 34.35 +
7.23, with an average work experience of 9.35 * 6.65
and an average body mass index of 25.68 + 4.2. Of the
participants, 72 (77.4%) had a bachelor's degree, 10
(10.8%) held an associate degree,7 (7.5%) held a
diploma, and 4 (4.3%) held a master's degree. Results
from statistical tests indicated that there were no
significant differences between the demographic
characteristics of the participants in terms of age,
marital status, education level, and body mass index
across the three groups (p > 0.05).

The exercise group had a pre-intervention average
fatigue score of 61.1+11.13, the control group
54.00+15.16, and the Citrus group 57.19+11.47
(p<0.095).

After four weeks post-intervention, the average fatigue
intensity was 55.45+10.26 in the control group,
50.84+12.73 in the Citrus group, and 51.84+11.48 in the
exercise group (p <0.259). After six weeks, the average
fatigue intensity was 54.62+12.2 in the control group,
47.71£11.11 in the aroma group, and 45.77+11.7 in the
exercise group (p <0.009) (Table 1). These results
suggest that stretching exercises and aromatherapy can
reduce fatigue intensity in the populations.

Repeated measured test revealed that each group has a
significant difference in terms of fatigue compared to
the previous one (p<0.001). In our current study, the
average fatigue score dropped by 1.5% in the control
group, 6.04% in the aroma group, and 11.7% in the
stretching exercise group after 6 weeks (Table 1). The
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results showed that there were no significant differences
in different stages within the control group or between

the groups during the pre-intervention phase. Fig. 2
illustrates the results by groups and at different times.

[ Enroliment ]

Assessed for eligibility (n=150)

Excluded (n=53)
Not meeting inclusion criteria(n=53)

Randomized

Y

[ Allocation ]

Allocated to intervention with
Aromatherapy (n=32)

Allocated to intervention with
Exercise (n=32)

Allocated to control (n=32)

[ w1 ]

Lostto follow-up (give reasons) (n=1) Lostto follow-up (give reasons)({n=1) Lostto follow-up (give reasons) (n=1)
sxcluded, sxcluded gxcluded
l [ Analysis ]
\J
Analysed. (n=31) Analysed._(n=31) Analysed. (n=31)

Fig. 1. CONSORT 2010 Flow Diagram

The results of the analysis of variance test in repeated
measurements indicated that there was no significant
difference at different times in the control group. In
contrast, significant differences were observed in the
scent and exercise groups in the weeks after the
intervention compared to pre-intervention (P<0.01). The
fatigue index in the scent group dropped significantly at
4 and 6 weeks after the intervention compared to the
initial stage (P=0.024, P=0.006, respectively), while it
did not reach a significant level at 2 weeks after the

activity (P=0.051). The results also demonstrated that
the fatigue index in the exercise group declined
significantly at 2, 4, and 6 weeks after the exercise
intervention compared to the pre-test (P=0.007,
P=0.000, P=0.004, respectively). No differences were
observed in the control group at different stages
(P=0.34, P=0.606, P=0.433, respectively). Before the
intervention, the fatigue index in the control group was
higher than in the other groups (Table 1).

Table 1. Mean comparison of fatigue levels among three groups before as well as 2, 4, and 6 weeks post-intervention

Before intervention 2 weeks 4 weeks 6 weeks
Group Mean + SD Mean + SD Mean + SD Mean + SD Repeated measure
Control 54+15.17 55.77+10.42 55.45+10.26 54.62+12.2 P<0.34
Citrus 57.19+11.47 53.39+11.79 50.84+12.73 47.71+11.11 P<0.001
Rxercise 61.1+11.13 58.42+12.06 51.84+11.48 45.77+11.71 P<0.001
ANOVA P<0.095 P<0.229 P<0.259 P<0.009

JOHE, Summer 2024; 13 (3)
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Discussion

The present study aimed to examine the effects of
stretching exercises and inhalation of Baharnaranj on
the severity of fatigue among operating room personnel.
Both stretching exercises and Baharnaranj essential oil
were effective in reducing fatigue. However, the
exercise group showed a greater reduction in fatigue
intensity compared to the Baharnaranj group, while the
control group reported no change in fatigue levels.
These findings underscore the positive impact of
stretching exercises on mitigating fatigue among
operating room personnel. They align with previous
studies by Taha et al., Aristotle et al., Jam Bersang et
al., and Pazukian et al., while being at odds with the
results of Surakka et al. and Doring et al. Other studies
also support the findings of the present study [5, 18-22].
In Taha et al.'s study, regarding the difference in fatigue
levels between the two groups, 57.5% of participants in
the exercise group experienced moderate to severe
fatigue, while 100% in the control group reported
fatigue. In this study, it was shown that deep breathing
and exercise were effective on reducing fatigue intensity
in women with breast cancer, with a greater reduction in
the intervention group compared to the control group
[18].

In the before and after study by Behbodi et al., it was
reported that the intensity of fatigue, with an average
score of 6.54+0.43 in the pre-intervention phase,
dropped to a score of 6.13+0.38 after 4 weeks of
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Time (week)

stretching exercise and to a score of 5.7+0.36 after 8
weeks (20). They concluded that stretching aerobic
exercise could reduce the intensity of fatigue by 5% in 4
weeks and 6% after 8 weeks. The mentioned results
were in line with the findings of our study. The
outcomes of our present study have shown that the
intensity of fatigue diminished by doing stretching
exercise. In our current study, the average fatigue score
decreased by 1.5% in the control group, 6.04% in the
aroma group, and 11.7% in the stretching exercise group
after 6 weeks. Research has shown that aerobic exercise
can significantly reduce fatigue. The studies mentioned
above align with our current study's findings, indicating
that stretching exercises can reduce fatigue. However,
our study also found that the use of inhaling the Citrus
had effect on reducing fatigue.

Aristotle et al. [19] found that 6 weeks of aerobic
exercise resulted in a significant reduction in fatigue
among patients with multiple sclerosis. In another study,
special care nurses experienced an 11.61% decline in
fatigue levels post-exercise compared to before exercise
[20]. Zadi Akhole et al. [16] reported a significant
reduction in the severity of fatigue among operating
room personnel after 6 weeks of combined exercise and
inhalation of lavender essential oil.

However, Surakka et al. [21] concluded that a combined
exercise program did not significantly alter the fatigue
levels of multiple sclerosis patients. Similarly, Doring et
al. [22] found that moderate-intensity exercise had little
effect on fatigue.
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The difference in the types and number of research
units, the type of scale or tool used to measure fatigue,
as well as the type, manner, and duration of exercise are
some of the reasons behind the discrepancies in the
results. Additionally, the existence of diseases and other
background issues among research participants can also
be effective on yielding contradictory results.

Based on the findings of this study, which was
conducted on people without systemic disease,
continuing with a few simple movements of stretching
exercises promises to reduce fatigue during the
intervention period and potentially bring about
happiness.

With regards to the effect of orange spring scent on the
fatigue of operating room personnel, the results of this
study revealed that aromatherapy produces a significant
reduction in the severity of fatigue among such
personnel. The six-week aromatherapy intervention led
to a significant decline in the level of fatigue
experienced by operating room personnel compared to
before the intervention. Further, the results of this study
indicated a significant difference between the
intervention groups and the control group in terms of
fatigue.

The studies of other researchers that obtained similar
results to the present research include those conducted
by Naji SA et al. [23], M.l Jo [24], Park S et al. [25],
Bahrami et al. [26], and Sakamoto et al. (27).

Naji SA research entitled ‘The Effect of Aromatherapy
Massage on the Severity of Fatigue in Multiple
Sclerosis Patients’ showed that aromatherapy massage
has an effect on reducing the severity of fatigue [26]. In
their study, Sakamoto et al. concluded that lavender
essential oil improves concentration levels during work
and mitigates fatigue by suppressing the sympathetic
system [27].

Additionally, in a study conducted by Chang et al. to
examine the effect of aromatherapy on the fatigue and
sleep quality of nurses, they reported a positive effect of
aromatherapy on reducing nurses' fatigue [28].
Although the characteristics of the samples examined in
those studies differ from the participants in our study,
the similar effects observed in all studies are likely
related to the mechanism of aroma's relaxing properties,
which were the same among the participants in the
above research. In contrast to the results of a study
conducted by Heeok Park et al. to determine the effect
of aromatherapy massage on the level of fatigue of
hospice patients in the final stages of their disease, they
did not report a significant reduction in the level of
fatigue, which is inconsistent with the results of the
present study [29].

We can attribute the difference between the above
research results and ours to several factors, including
the small number of samples in the test group (17
people), the short duration of the study (five days), the
low concentration of the essential oil (1%), and the
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characteristics of the participants in the study. These
factors may have contributed to the emergence of
different aroma effects.

One limitation of this research was the difficulty of
measuring fatigue as it is a mental notion which can be
influenced by variables such as emotional changes and
job factors. Additionally, the lack of control over the
mental state of the operating room personnel was
another limitation, which could have affected the fatigue
and the results of the study. To address this issue, the
researchers asked the subjects not to undergo
intervention on days when they were not in their usual
physical and mental condition at the time of the
intervention.

These two methods are recommended for operating
room personnel who are exposed to chronic fatigue due
to the sensitivities of surgical operations, the stressful
environment of the operating room, physical limitations
of the workspace, and prolonged standing. Therefore,
the use of non-medicinal methods such as exercise and
inhalation of spring orange essential oil is suggested as
a strategy to reduce and prevent personnel fatigue.
Furthermore, since the positive effects of stretching
exercise interventions were observed after two weeks
and spring orange essential oil reduced fatigue after four
weeks, it seems that continuing these interventions for
longer periods in the operating room environment
would be more effective. Accordingly, it is suggested
that a research study be conducted using the survival
analysis approach to investigate the long-term
effectiveness of these interventions on mitigating
fatigue among personnel in sensitive departments such
as special care and emergency. These interventions
should also be considered in management protocols for
sensitive areas such as the operating room and
anesthesia.

Conclusion

Performing stretching exercises and inhaling the scent
of Citrus aurantium in the operating room had a
favorable effect on the fatigue of the operating room
personnel and lowered their fatigue. The stretching
exercise program was easy to learn, and both
interventions were low-cost, required minimal time, and
did not have any complications.
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