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Abstract

Background and Aim: A considerable number of pre-hospital emergency technicians have been negatively
impacted by occupational fatigue and depression. This research was conducted to examine the effect of rosemary
essential oil on the pre-hospital emergency technicians' occupational fatigue and depression.

Materials and Methods: Eight pre-hospital emergency stations were randomly chosen in this community trial
study. Subsequently, four stations were randomly assigned to the intervention, and four stations were allocated
to the placebo groups. 8 to 10 technicians were chosen from each station. In the intervention group, badges with
25% rosemary essential oil and badges impregnated with refined almond oil in the placebo group were used for
two hours in 3 shifts per week. The participants completed the fatigue severity scale and the DASS-42 depression
subscale before and one hour after the intervention. In this study, chi-square, paired t-test, and independent t-test
were used.

Results: The statistical analysis indicated no remarkable distinction between the mean occupational fatigue
(p=0.17) and depression (p=0.15) scores in the two groups before the intervention. After the intervention, there
were no significant differences with regard to the mean and mean changes in occupational fatigue scores between
the intervention group and the placebo group (p=0.65). However, in contrast with the placebo group, significant
decreases were observed in the mean and mean changes in depression scores in the intervention group one hour
after the intervention (p<0.001).

Conclusion: Although inhaling a composition of 25% rosemary essential oil does not have any effect on the
reduction of occupational fatigue, it can be useful in reducing depression in pre-hospital emergency technicians.
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Introduction achievements of organizations (1). Paying attention to
employees' needs and problems increases the efficiency
Human resource plays a pivotal role in the of the organization and motivates employees (2).
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Occupational fatigue and employee depression are
factors that negatively influence the employee's
effectiveness (3, 4). Today, occupational health
experts pay more attention to the concept of fatigue
(5). Occupational fatigue is considered a lack of
physical and mental energy or burnout in a person to
continue work (6). This problem is not specific to
industry employees. Health care providers such as
nurses and pre-hospital emergency technicians also
experience occupational fatigue (7). Patterson et al.
(2012) reported the prevalence of occupational fatigue
among emergency medical services providers to be
55% (8). This phenomenon is also common in Iran's
pre-hospital emergency technicians (9).

Occupational fatigue causes drowsiness, digestive
problems, impaired judgment, forgetfulness,
decreased alertness, increased occupational injury,
and depression (10). It also affects the employee's
safety and performance, and the patient's safety.
Moreover, it increases the likelihood of damage to
patients (11). Improving the physical and mental
problems of employees is challenging. Reducing the
number of working days, increasing financial and
spiritual support, and psychological interventions by
employers may minimize occupational fatigue (12).
Depression is another problem that can affect the
productivity and efficiency of employees. It can lead
to absenteeism, impaired personal communication,
decreased safety and increased physical complaints of
employees (13). In various studies, the prevalence of
depression in pre-hospital emergency technicians has
been reported to be 17% to 25% (14). In Iran,
Kalantari et al. (2017) reported that the prevalence of
depression in pre-hospital emergency technicians is
more than 75% (15). In Iran, due to a lack of financial
resources and equipment and a shortage of human
resources in the pre-hospital emergency organization
(14), there is little chance of intervention to improve
the employee’s occupational fatigue and depression.
Moreover, encouraging people to use antidepressants
and substances that cause unpleasant side effects
imposes a high financial cost on the individual and the
health care system (16).

Hence, the use of economic, inexpensive, and
effective methods is required. Complementary and
alternative medicine is an easy-to-perform, non-
invasive, cost-effective, and low-risk intervention
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with limited side effects compared to conventional
treatments (17). In recent years, aromatherapy, as one
of the complementary and alternative therapies, has
attracted much attention (18). Aromatherapy refers to
the use of essential oils extracted from aromatic plants
for therapeutic purposes. Aromatherapy is the placebo
use of aromatic plants essential oils to maintain and
enhance physical and mental health (19).

The results of studies conducted on the impact of
aromatherapy with rosemary on the reduction of
occupational fatigue are contradictory. Mehrabi et al.
(2015), for example, stated that the herbal tea of
rosemary reduces the burnout of employees in the
chemical industries (20). Research by Bicer et al.
(2017) showed that the use of an aromatic combination
of rosemary and lavender reduces the fatigue of
hemodialysis patients (21). However, Lindheimer et al.
(2013) stated that the oral form of rosemary does not
affect the rise of energy and alleviation of fatigue in
healthy young people (22).

In investigating the effect of rosemary on depression,
Kim et al. (2005) stated that the use of compounds
containing rosemary essential oil reduces the
depression of patients with chronic arthritis (23).
Nematollahi et al. (2017) also showed that the oral form
of rosemary reduces depression in college students
(24).

Several studies have examined the impacts of rosemary
on occupational fatigue and depression in different
populations. It is essential to note that occupational
fatigue, depression and their causes are intrinsically
distinct  different for pre-hospital emergency
technicians compared to other professions, which can
affect the results of aromatherapy with rosemary.
Psychiatric drugs such as benzodiazepines and
antidepressant drugs have beneficial effects in treating
psychological disorders. However, most people refuse
to take them because of drugs' adverse effects (mental
and physical dependence) and high costs (25). Thus,
identifying a psychologically enhancing natural
component that can be used without harmful effects on
healthy individuals has gained the interest of research
groups. There is no clinical research, to our best
knowledge, on the effect of rosemary aromatherapy in
occupational fatigue and depression among pre-
hospital emergency technicians. It can be said that there
is a lack of evidence for aromatherapy with rosemary
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and the mechanism of action on occupational fatigue
and depression. Finally, such studies will result in a
more developed set of knowledge relating to
aromatherapy. Hence, the present study was carried
out to determine the impact of aromatherapy with
rosemary essential oil on occupational fatigue and
depression experienced by ambulance technicians.

Materials and Methods

Design and Participants

This study is a community trial conducted in 2019.
The research proposal has been registered in the
Iranian Registry of Clinical Trial Center with the code
IRCT20190515043601N1. The research community
included all pre-hospital emergency technicians in
Birjand. The sample size was determined according to
the study conducted by Hongratanaworakit et al.
(2009) using the following formula to include 39
participants in each group (26):

At first, 8 pre-hospital emergency stations affiliated to
Birjand University of Medical Sciences were selected
in Birjand. Subsequently, 4 stations were assigned to
the intervention group and 4 stations were assigned to
the placebo group, using random number software. In
the next step, 8 to 10 participants from each station
were chosen based on the inclusion criteria. Inclusion
criteria included the informed and written consent,
non-use of antidepressants, no history of allergies to
aromatic compounds, migraines and asthma, no drug
addiction, no history of liver or kidney disease, and a
healthy sense of smell.

The health state of the olfactory system was approved
using the Iranian version (IRAN-SIT) of the
Pennsylvania Smell Identification Test. The IRAN-
SIT tool has both a short form and a long form. The
short form has six aromas of banana, rose water,
cinnamon, garlic, mint toothpaste, and cantaloupe as a
nano-capsule. This tool can detect olfactory
dysfunction within 3 minutes. After each participant
smelled each of the scents, 5 to 6 correct answers
indicated that the olfactory system was functioning
properly. The validity and reliability of this tool have
been confirmed in the study by Taherkhani et al.
(2015)(27). Exclusion criteria included common cold
and other illnesses that affected the sense of smell, and
unwillingness to continue the intervention.

During the sampling process, 90 potential participants
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were evaluated for eligibility to enter the study. Of
these, 12 did not have the opportunity to participate in
the study due to their reluctance to participate in the
research or lack of inclusion criteria. After obtaining the
written consent, all the participants completed the
characteristic demographic form, the depression
subscale of the 42-item Depression, Anxiety, Stress
Scale (DASS-42), and the 15-item Occupational
Fatigue Exhaustion Recovery (OFER-15) scale.

To measure the participants' depression, the DASS-42
depression subscale was used. This scale was
developed by Lovibond & Lovibond (1995) and had
two short and long forms. Its main form has 42
questions that examine each of the psychological
structures of stress, anxiety, and depression. Depression
scales include terms 42, 38, 37, 34, 31, 26, 24, 21, 17,
16, 13, 10, 5, and 3. Answering the items is performed
on a 4-point Likert scale. The range of answers varies
from "never” to "always". Scoring is from “zero" to
"three", and a score of zero is considered for the "never"
choice, a score of one for the "few" choice, a score of
two for the "occasionally" choice, and a score of three
for the "always" choice. The minimum score for
depression is 0, and the maximum score is 28. Rising
scores means increasing depression. Studies have
shown that the reliability of the depression subscale is
0.71 (28). In the present study, the reliability of the
depression subscale was calculated using Cronbach's
alpha to be 0.79.

The OFER-15 questionnaire was used to measure
occupational fatigue. This tool was designed by
Winwood et al. (2005). The questionnaire has 15 items
that measure the three subscales of acute occupational
fatigue, chronic occupational fatigue, and inter-shift
recovery. Answering the items is performed on a 7-
point Likert scale: totally disagree (1), strongly disagree
(2), disagree (3), abstained (4), agree (5), strongly agree
(6), totally agree (7). In this questionnaire, questions 9,
10, 12, and 14 are scored in reverse. Rising scores
means increasing occupational fatigue. The minimum
score for occupational fatigue is 0, and the maximum
score is 100. In various studies, the Cronbach's alpha
coefficient of the OFER-15 questionnaire was reported
to be more than 0.80 (29). In this research, the reliability
of this questionnaire was calculated to be 0.83 using
Cronbach's alpha.

Intervention
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Pure rosemary essential oil was prepared from Tabib
Daru Pharmaceutical Company located in Kashan,
Iran. To produce a 25% composition of rosemary
essential oil, under the control of a pharmacist, pure
rosemary essential oil was mixed with purified and
odorless sweet almond oil in 1 to 4 ratios, respectively.
The mixture was then placed in uniform and unicolor
20 cc bottles for the intervention group participants.
Badges were made using linen. The size of the badges
was 5 x 3 cm. The badges were attached to the
participants' uniforms at a distance of 30 cm from the
nose. Subsequently, the participants were then asked
to spray two puffs (1 cc) of the mixture on their badges
each morning at the beginning of each work shift. The
compound was used at 8 to 10 in the morning (2 hours)
in 3 shifts per week for one month. In the placebo
group, the size and material of the badges, the
frequency and duration of the intervention, the amount
of spray on the badges, and the distance of the badges
from the nose were the same as the intervention group.
Nevertheless, in this group, the sprays contained
refined and odorless sweet almond oil. The researcher
reminded the participants of the interventions by
making phone calls and text messages using Auto
Reminder software. Finally, one hour after the last
intervention, the participants in both groups re-
completed the DASS-42 (Depression subscale) and
OFER-15 questionnaires. The data collector and data
analyzer were blinded to the data.

Ethical Considerations

This research was carried out with the approval of the
Ethics Committee of Birjand University of Medical
Sciences (IR.BUMS.REC.1397.353). The researcher
explained the purpose of the study and the
intervention method for the research units. After
knowingly signing the consent form, they were told
that at any stage of the research, it would be possible
to withdraw from continuing the study without paying
any fee. They were assured of the confidentiality of
the collected data.

Statistical Analysis

SPSS 16.0 software was used to analyze the data. To
compare the demographic characteristics of the two
groups, the Chi-square and Fisher statistical tests were
used. The Kolmogorov-Smirnov test showed that
occupational fatigue and depression scores were
normally distributed. Hence, the comparison of the
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mean scores of occupational fatigue and depression
between the two groups was carried out using an
independent t-test. Moreover, the paired t-test was used
for intra-group comparison in the pre-phase and one
hour after the end of the intervention. The significance
level was considered for all analyzes at p <0.05.

Results and Discussion

Out of 87 participants, nine from each group (18 in
total) were excluded. Five from the intervention and
seven from the placebo groups did not want to continue
participating in the research. Four in the intervention
and two in the placebo group dropped out of research
due to a catch a cold. Finally, the data of 30 individuals
in the intervention and 30 in the placebo groups were
analyzed.

No statistically remarkable distinction was observed
between the intervention and placebo groups in terms
of demographic variables (p> 0.05). As the independent
t-test indicated, there was no statistically significant
difference concerning the mean scores of occupational
fatigue between the intervention (52.47 = 14.06) and
the placebo (47.93 + 11.09) groups before the
intervention (p>0.05). The independent t-test revealed
that one hour after the intervention, there was no
remarkable statistical distinction between the mean and
mean changes scores of occupational fatigue in the two
groups (p>0.05; Table 2).

The independent t-test indicated that before the
intervention, the mean depression scores were 21.5
+5.46 for the intervention group and 22.1 + 4.52 for the
placebo group, which did not show a statistically
significant difference (P>0.05). The independent t-test
showed that after the intervention, there was a
statistically significant decrease in the mean and mean
changes in depression scores in the intervention group
compared to the placebo group (P<0.001; Table 2).

As mentioned, occupational fatigue and depression are
common in pre-hospital emergency technicians. This
study was conducted to investigate the impact of
aromatherapy with rosemary essential oil on
occupational fatigue and depression experienced by
ambulance technicians. The results did not indicate any
significant statistical difference between the two groups
in terms of demographic variables. Since the
participants in the two groups reported that they did not
have a history of taking antidepressants and anti-fatigue
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Table 1: Comparison of frequency of demographic characteristics in two groups of intervention and placebo.

Groups Results

Intervention Placebo

20-25 3(10.0%) 5(16.7%)
26-30 9(30.0%) 10(33.3%) X?=1.94

Age

31-35 10(33.3%) 11(36.7%) P=0.63

More than 35 8(26.7%) 4(13.3%)
Married 26(86.7%) 24(80.0%) X?=0.48

Marital status

Single 4(13.3%) 6(20.0%) P=0.73

1-5 4(13.3%) 7(23.3%)
6-10 12(40.0%) 13(43.3%) X?=1.58

Job experience

11-15 10(33.3%) 7(23.3%) P=0.71

16-20 4(13.3%) 3(10.0%)
Contract-based 17(56.7%) 23(76.7%) X%=4.37

Type of employment

Officially 13(43.3%) 7(23.3%) P=0.23

Diploma 11(36.7%) 11(36.7%)
X2=1.10

Educational level Bachelor 16(53.3%) 18(60.0%)
P=0.77

Master's degree and more 3(10.0%) 1(3.33%)

Table 2: The mean values of the MBC and MIC concentrations (ug/ml) of the essential oil of E. cinerea.

Groups
Intervention Placebo P value 2
Occupational Before 52.47 £+ 14.06 47.93 +£11.09 t=1.39 p=0.17
fatigue After 47.83+ 13.09 42.03 +16.33 t=0.45 p=0.65
P value b t=1.47 p=0.24 t=2.25 p=0.11
Depression Before 21.57 +5.46 2216 +4.52 t=1.79 p=0.15
After 12.61 £7.59 2394 +6.71 t=3.61 p<0.001
P value® t=3.48 p<0.001 T=1.02 p=0.89

2 Independent samples t-test, ® paired sample t-test

drugs and herbs, the results of the present study can be

attributed mainly to the intervention.

According to the findings, aromatherapy with 25%

rosemary essential oil did not reduce the occupational

fatigue of pre-hospital emergency technicians. The

80

result of the research carried out by Lindheimer et al.

Herbal Medicines Journal. 2020; 5(2):76-84



Effect of Rosemary aroma on Occupational Fatigue and Depression

Hatami et al.

Table 3: Comparison of mean changes scores of occupational fatigue and depression before with one hour after the end of the

intervention.

Intervention  Placebo P value ?
Occupational fatigue -4.46 £12.38 -5.90 £ 14.75 t=1.62 p=0.71
Depression -8.96 £7.25 178 £5.72 t=4.47 p=0.001

@Independent sample t-test

(2013) is consistent with the present study.
Lindheimer concluded that rosemary did not reduce
fatigue and increase energy in healthy young people
(22).

In explaining the results of the present study, it can be
said that there is a shortage of human-resources in
Iran's pre-hospital emergency system (14). These
employees are required to perform their duties during
shifts and at any time of the day or night (30).
Occupational fatigue can be related mainly to job
instability. More than 65% of the present study
participants had a contracted-based (temporary)
employment status. Studies have shown that the type
of employment affects employees' occupational and
emotional fatigue, such that permanent employees
experience less fatigue (31). Therefore, it seems that
improving and reducing occupational fatigue in pre-
hospital emergency  technicians  require a
comprehensive approach by the country's emergency
organization. Of course, in addition to management
strategies (increasing human resources, increasing
salaries, and improving facilities), complementary
medicine interventions such as aromatherapy can also
be used. Furthermore, researchers believe that one of
the leading causes of fatigue in pre-hospital
emergency technicians is poor sleep (8). Inhaling the
rosemary essential oil increases the Alpha and beta-1
power in EEG and ultimately reduces sleep duration
and increases alertness (32).

The results of some studies are inconsistent with the
results of the present research. Bicer et al. (2017)
stated that the use of rosemary and lavender aromatic
compounds has highly favorable effects on improving
the fatigue of hemodialysis patients (21). In this
regard, Jo et al. (2010) also reported that inhaling the
combination of Lavender, Zeranium, and Mazoram
fragrances reduces nurses' fatigue (33). One of the
reasons for the difference in the results is the
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distinction in the nature of fatigue in pre-hospital
emergency technicians. Pre-hospital emergency
technicians are confronted continuously with critically
ill patients with complex and specific needs which leads
to increased stress and chronic mental and physical
fatigue (34). Moreover, the methods and components of
aromatherapy in the present research are different from
the studies conducted by Bicer et al. and Jo et al. In the
mentioned studies, a combination of rosemary essential
oil and other essential oils such as lavender has been
used. Lavender has disrable effects on increasing the
quality of sleep. Improving sleep quality reduces
fatigue (35).

The findings of the present indicate that in the
intervention group, the mean and the mean changes in
depression scores were significantly lower than the
placebo group after the intervention. Hence,
aromatherapy with 25% rosemary essential oil is
effective in reducing the depression of pre-hospital
emergency technicians. Hongratanaworakit et al.
(2009) stated that aromatherapy massage using
rosemary oil reduces depression in healthy individuals
(26). A study by Kim et al. (2005) also showed that
aromatherapy massage reduces depression in the
elderly with chronic arthritis (23).1t has been shown that
using rosemary, lavender, zeranium, and mazoram
scents improve nurses' depression (33). Natalya et al.
(2015) concluded that inhaling a combination of
rosemary and lavender essential oils improves
depression (36). Sayorwan et al. (2013) also believe
that inhaling rosemary scent improves mood (37). The
results of the studies mentioned above are consistent
with the findings of the present research.

Rosemary improves depression with several different
mechanisms. Researchers believe that inflammatory
processes in the central nervous system have a
significant effect on the incidence of depression.
Rosemary  has  anti-inflammatory  properties.
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Absorption of carnosol, betulinic acid, ursolic acid,
and polyphenols available in rosemary through the
olfactory system affects the monoaminergic system.
Rosemary increases dopaminergic, serotonergic,
noradrenergic, and cholinergic activities (38). In fact,
polyphenols of rosemary regulate thyroxin-
hydroxylase and pyruvate-Carboxylase (genes
involved in the gabaergic system, serotonergic and
dopaminergic). Polyphenols of rosemary protect
neurons against the toxicity of corticosteroids (39).
Cognitive disorders and depression are inversely
related. As cognitive power increases, depression
decreases. The ingredients in rosemary enhance
cognitive abilities (40) . Another mechanism that can
be expressed is related to the regulation of cortisol
secretion. In depression disorders, cortisol levels in
the blood increase (41). The compounds in rosemary
reduce the amount of cortisol in the central nervous
system and blood, and reduce stress and ultimately
improve depression (42, 43).

One of the limitations of the present study was the
relatively small sample size. The selection of research
samples from one center was another limitation of the
present study. It is suggested that in future studies,
researchers compare rosemary essential oil with other
aromatic compounds. It is also recommended to
compare the effect of aromatherapy with other
complementary medicine methods in different job
groups.

Conclusion

Aromatherapy with 25% rosemary essential oil did not
reduce the occupational fatigue. However, it can have
positive effects in reducing depression in pre-hospital
emergency technicians.
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