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Abstract

Background: Anxiety in patients admitted at the Intensive Care Unit (ICU) is common and usually moderate or severe. Anxiety
affects endocrine and physiological responses.
Objectives: This study aimed to determine the effect of aromatherapy by rose essence on anxiety and physiological indices of con-
scious patients admitted at ICU.
Methods: In this clinical trial, 60 conscious patients admitted at ICU wards in Ali Ibn Abi Talib Hospital of Rafsanjan were selected
and randomly allocated into two groups of intervention and control. In the intervention group, three drops of 10% rose essence were
poured on the gauze and placed 20 cm from the patients’ nose on their shirt, and the patients inhaled it for 20 minutes three times
a day. In the control group, three drops of distilled water were used likewise. Data collection tools included Spielberger State-Trait
Anxiety Inventory (STAI) and the demographic questionnaire. Data were analyzed using SPSS V.18.
Results: According to the results, in the intervention group, the systolic and diastolic blood pressure significantly increased (paired
t-test, P < 0.05) in the second time after the intervention and significantly decreased (paired t-test, P < 0.05) in the third time. The
mean oxygen saturation of arterial blood also significantly increased in the second time in this group after the intervention (paired
t-test, P = 0.001). However, there was no significant difference in anxiety score before and after the intervention in each group.
Conclusions: Although aromatherapy using rose essence was statistically significant on some of the physiological indices of con-
scious patients in ICU, these differences were not clinically significant.
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1. Background

Intensive care units (ICUs) are stressors due to noise,
unknown environment, and sleep disorder (1). Psy-
chophysical stress in ICU is often associated with higher
levels of anxiety (2). The patients admitted at ICU are usu-
ally anxious for different reasons like fear of the unknown
environment, permanent noise from monitoring devices,
24-hour synthetic lighting, lack of meaningful stimuli like
touch, discomfort from sickness and trauma, intubation,
physiological disorders due to pain, sleep disorders and be-
ing far from the home environment (3, 4); thus, anxiety is
common among these patients -often moderate or severe-
and estimated to be present in 70% - 87% of the patients (5,
6).

Anxiety changes cortisol and adrenaline levels in the

blood and increases the tone of the autonomic nervous sys-
tem. The most important index for anxiety evaluation is
the increase in heart rate, blood pressure, restlessness, res-
piration, and sweating. Moreover, the reduction in cardiac
output and an increase in myocardial oxygen consump-
tion are among the other consequences of anxiety (7, 8).
In other words, anxiety and vital signs are mutually sup-
portive (9), and the studies show a positive relationship be-
tween pain and anxiety in ICU patients (10).

Various approaches have been introduced to reduce
anxiety so far. One of them is using anxiety-reducing
drugs. Another way to control anxiety is using non-
pharmacological methods, known as complementary
therapies (11, 12), of which yoga (13), reflexology (14), regu-
lar physical activity (15), hypnosis (16), music (17), listening
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to the Quran (18), spiritual care (19), massage therapy (20),
and therapeutic touch (21) can be cited. Moreover, there
are some methods to enhance physiological indices, of
which listening to the Quran (22), therapeutic touch (23),
music (17), and reflexology (24) can be mentioned. Besides
these methods, one of the methods to control anxiety and
instill relaxation is aromatherapy (25), known as a simple,
accessible, and non-invasive technique needless of any
special equipment (26).

Aromatherapy is using essential oils for the promotion
of physical and mental health and mood (25). This method
has recently grown significantly in the majority of coun-
tries as complementary medicine in reducing pain and
anxiety (27), used as part of nursing interventions in many
countries like Germany, England, Canada, and the United
States (28).

One of the herbs used in aromatherapy is rose or
Damask rose. Damask rose is one of the most important
species of rosacea family, which is mainly known for its be-
ing aromatic with about 150 species (29, 30). Inhaling this
flower affects the autonomic nervous system and reduces
adrenaline concentration and the sympathetic nervous-
system activity, ending in physical and psychological relax-
ation (31).

The results of studies on the compounds of this plant
such as glycosides, flavonoids, and anthocyanin, have
shown that its effects on human health consist of being
hypnotic, analgesics, anticonvulsants, effective in respira-
tory and cardiovascular systems, laxative, antimicrobial,
anti-inflammatory, and antioxidants (29). The results of
different studies have shown the positive effects of aro-
matherapy by rose on anxiety (8, 32, 33), but the results of
some studies have been inconsistent (18, 34). Moreover, the
results of different studies have shown the significant ef-
fect of aromatherapy using rose on physiological indices
(35-37), whereas this effect has been insignificant accord-
ing to some studies (8, 38).

2. Objectives

According to the importance of the subject, the contra-
dictory results of different studies on the effect of rose and
the fact that in the researchers search there were no stud-
ies on the effect of aromatherapy using roses in patients
admitted at ICU, the present study was conducted to de-
termine the effect of aromatherapy by rose essence on the
anxiety and physiological indices of patients admitted at
ICU.

3. Methods

In this clinical trial (IRCT20170122032111N3), the re-
search population was conscious patients admitted at ICU
wards in Ali Ibn Abi Talib hospital affiliated to Rafsanjan
University of Medical Sciences in 2018. The sample size was
calculated based on the mean comparison formula, test
power of 80%, confidence interval of 95%, and sample loss,
to be 30 participants for each group.

Patient consciousness (having score higher than 12 ac-
cording to the Full Outline of Unresponsiveness Score (four
score) scale; this score has 4 testable responses, including
eyelid opening, upper extremity motor responses, brain-
stem reflexes, and respiratory pattern. Each component
has a maximal score of 4 and the total score is 16. This score
remains testable in critically ill patients who are intubated
and has important advantages over the GCS in the ICU set-
ting, the health of the olfactory system based on the test
by coffee, no history of allergy to spring floral aromas, age
between 20 - 60, passage of at least 24 hours after admis-
sion to the ICU, no previous history of admission to the ICU,
no underlying illness, such as epilepsy, mental disorder,
and skin illness, non-use of other stress-reducing methods,
including progressive muscle relaxation, music therapy,
and other methods, were considered the inclusion criteria.
Discharge during the day of the intervention, significant
change in the vital signs during the study, change in the pa-
tient’s condition, such as pain and fatigue, the patient’s un-
pleasant sensation during the aromatherapy, and the pa-
tient’s reluctance to continue to participate in the study
were considered the exclusion criteria.

Random allocation of the participants was carried out
using the minimization method. Initially, the patients
were categorized based on key variables, such as anxiety
score and gender. Afterward, from the patients who met
the inclusion criteria, the first participant was

placed in the intervention or control group by the coin
flip, and other participants were allocated to the study
group with a lower total of variables (anxiety score and
gender). In the case of equality, the random allocation was
repeated.

Data gathering tools included the demographic ques-
tionnaire (age, gender, marital status, employment status,
duration of hospitalization in ICU, and so on), Spielberger
STAI inventory and the checklist for recording physiologi-
cal indices. The STAI is a commonly used measure

of trait and state anxiety. Form Y, its most popular ver-
sion, has 20 items for assessing trait anxiety and 20 ones
for state anxiety. In this study, we investigated state anxi-
ety that related to the apparent anxiety (expressing the pa-
tient’s feelings at the current moment and at the time of
filling in the questionnaire) by using 20 questions. Scoring
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this scale includes scores
from 1 to 4. The scores were reversed for reverse ques-

tions (i.e., questions 1, 2, 5, 8, 10, 11, 15, 16, 19, 20), which
ranged from never (4) to many times (1). In the standard-
ization of the inventory in Iran, the total validity of the
test was 0.94, test-retest reliability for the anxiety trait scale
was 0.65 - 0.86, and the Cronbach’s alpha coefficient for the
anxiety state was 92% (39).

Cardiac monitoring device Alborz B9 Saadt and Q&Q
chronometer -made in Japan, was used to measure the
physiological indices for all of the patients. Blood pres-
sure was measured in a non-invasive way from the left arm.
The pulse oximeter probe was attached to the right hand,
pointing the finger of all patients to measure the oxygen
saturation. All devices were calibrated by the medical en-
gineer at the hospital.

In the intervention group, three drops of 10% rose
essence were poured on 10 × 10 gauze with a dropper and
attached 20 cm from the nose of patients on their shirts,
and the patients inhaled it for 20 minutes three times a day.
In the control group, three drops of distilled water were
poured onto the gauze with the same dimensions and at-
tached to the shirt like the intervention group. The physi-
ological indices were measured before and after the inter-
vention (6 times for each indices). Anxiety questionnaire
was completed before the beginning of the study and then
again completed at the end of the third turn (overall, two
times).

Permission for performing the study was obtained
from vice-chancellor for research and technology of Raf-
sanjan University of Medical Sciences, the ethics code was
obtained from the Ethics Committee of Rafsanjan Univer-
sity of Medical Sciences (IR.RUMS.REC.1397.069), informed
consent was taken from the participants before the study.
Moreover, an explanation to the participants about the
study and its goals and keeping their information confi-
dential were the ethical considerations of this study.

Data were analyzed by SPSS18 using chi-square,
Kolmogorov-Smirnov, independent t-test and paired
t-test. The significance level was considered less than 0.05.

4. Results

The two groups were homogeneous in terms of demo-
graphic characteristics (Table 1). Before the intervention,
the mean score of anxiety was not statistically insignificant
between the two groups (independent t-test, P = 0.65). Af-
ter the intervention, there were also no significant differ-
ences between the mean score of anxiety between the two
groups (independent t-test, P = 0.71). In intra-group com-
parison, there were no significant differences between the

mean score of anxiety before and after the intervention in
each group (paired t-test, P > 0.05).

Table 1. Comparing the Demographic Characteristics of the Patients Between the
Two Groups

Variable Intervention
Group

Control Group P-Value

Age (years), Mean
± SD

14.18 ± 40.20 11.85 ± 47.66 0.51a

Duration of
hospitalization in
ICU (day), Mean ±
SD

4.02 ± 2.87 3.94 ± 3.38 0.87a

Cause of
hospitalization in
ICU, No. (%)

0.43b

Trauma 13 11

Surgery 10 9

Others
(poisoning,
diabetes, etc.)

7 10

Gender, No. (%) 1b

Male 23 (76.7) 23 (76.7)

Female 7 (23.3) 7 (23.3)

Marital status, No.
(%)

0.16b

Single 7 (23.3) 3 (10)

Married 23 (76.7) 27 (90)

Employment
status, No. (%)

0.64b

Unemployed 4 (13.3) 2 (6.7)

Self-employed 16 (53.3) 19 (63.3)

Employee 4 (13.3) 2 (6.7)

Housewife 6 (20) 7 (23.3)

aT -test
bChi-square test

According to the results, there were no significant dif-
ferences between the two groups in terms of the mean
score of physiological indices before and after each time
intervention (independent t-test, P > 0.05). There were no
significant differences between the mean score of physio-
logical indices before and after each time of intervention
in the control group (paired t-test, P > 0.05). But, in the
intervention group, the systolic and diastolic blood pres-
sure significantly increased (paired t-test, P < 0.05) in the
second time after the intervention and significantly de-
creased (paired t-test, P < 0.05) in the third time. The mean
oxygen saturation of arterial blood also significantly in-
creased in the second time in this group after the interven-
tion (paired t-test, P = 0.001) (Table 2).
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Table 2. Comparing the Mean and Standard Deviation of the Anxiety and Physiological Indices Before and After the Intervention Between the Two Groups

Variables/Groups Before First Timea After First Timea P-Valueb Before Second Timea After Second Timea P-Valueb Before Third Timea After Third Timea P-Valueb

Anxiety

Intervention 42.96 ± 10.69 - - - - - - 42.66 ± 10.55 0.79

Control 44.13 ± 9.66 - - - - - - 43.66 ± 10.78 0.65

P-valuec 0.65 - - - - - - 0.71

Systolic blood pressure

Intervention 121.61 ± 16.48 122.41 ± 16.92 0.64 124.51 ± 14.59 127.13 ± 14.35 0.03 126.21 ± 16.67 122.31 ± 17.03 0.001

Control 127.66 ± 22.35 129.21 ± 22.39 0.42 120.91 ± 28.83 128.13 ± 22.66 0.17 126.83 ± 20.18 127.26 ± 20.56 0.79

P-valuec 0.23 0.19 0.54 0.83 0.89 0.31

Diastolic blood pressure

Intervention 78.06 ± 14.74 76.03 ± 13.86 0.21 77.03 ± 14.63 81.46 ± 14.11 0.01 79.13 ± 16.49 75.86 ± 15.22 0.003

Control 76.31 ± 14.51 76.53 ± 13.91 0.87 75.71 ± 17.15 73.81 ± 17.12 0.28 77.03 ± 12.88 76.61 ± 17.12 0.77

P-valuec 0.64 0.89 0.74 0.06 0.58 0.84

Heart rate

Intervention 83.73 ± 21.58 83.11 ± 20.55 0.55 84.33 ± 18.98 81.91 ± 19.09 0.09 80.11 ± 16.39 80.03 ± 16.76 0.94

Control 92.66 ± 62.31 78.51 ± 20.01 0.25 79.06 ± 16.72 78.73 ± 16.74 0.76 76.71 ± 23.25 79.46 ± 16.45 0.29

P-valuec 0.46 0.38 0.25 0.49 0.51 0.89

Respiratory

Intervention 19.76 ± 5.83 18.33 ± 6.52 0.12 20.13 ± 2.47 19.76 ± 6.24 0.51 19.33 ± 5.76 18.41 ± 4.92 0.14

Control 19.11 ± 6.55 19.06 ± 5.86 0.94 18.33 ± 6.28 19.03 ± 7.42 0.24 18.83 ± 5.98 18.76 ± 6.05 0.91

P-valuec 0.67 0.64 0.27 0.68 0.74 0.79

SPO2

Intervention 95.73 ± 3.75 96.41 ± 3.14 0.11 95.11 ± 3.35 95.91 ± 3.08 0.001 96.13 ± 3.48 96.31 ± 3.29 0.48

Control 95.66 ± 3.54 95.43 ± 3.66 0.57 95.63 ± 3.24 96.23 ± 3.01 0.24 95.71 ± 3.23 92.63 ± 16.02 0.31

P-valuec 0.94 0.27 0.53 0.67 0.62 0.22

a Values are presented as mean ± SD.
b Paired t-test
c Independent t-test

5. Discussion

According to the results of the present study, there
were no significant differences between the mean score of
anxiety before and after the intervention in inter and in-
tra group comparisons. In other words, the results showed
that aromatherapy with rose did not significantly lead to
significant changes in the anxiety level of the patients.
Consistent with the present study, the results of the studies
by Babaii et al. and Fazlollahpour et al. did not show any
significant differences in the mean score of the apparent,
hidden, and overall anxiety of patients in the aromather-
apy group before and after the intervention (18, 34). How-
ever, the research population of both mentioned studies
were cardiac patients, and the duration of aromatherapy
with a rose was different from the present study.

The results of the study by Barati et al., contrary to the
results of this study, showed that the inhalation of rosewa-
ter in the intervention group significantly decreased levels
of state and trait anxiety compared to the control group in
hemodialysis patients (40). The duration of aromatherapy
(4 weeks) in this study was different from the present study
and seemed that this longer time is beneficial and should
be considered in the next studies.

The results of the study by Tazakori et al., inconsis-
tent with the results of the present study, showed a signifi-
cant statistical difference between anxiety before and after
the intervention in the intervention group (8). The form
used (oral) was not like the present study (inhaling), which
could be a reason for the inconsistency of the results of that
study with the present study.

Concerning the effect of this intervention on blood
pressure, although in the intervention group, the increase
in systolic and diastolic blood pressure in the second time
and its reduction in the third time is statistically signifi-
cant, these changes are not clinically significant and this
effect may be due to changes in day-night rhythms (41, 42).
Therefore more studies are recommended for confirma-
tion of this result.

The mean oxygen saturation of arterial blood also sig-
nificantly increased in the second time in the interven-
tion group after the intervention. Concerning the effect
of roses on oxygen saturation, one can cite the study by
Ethanol et al. entitled “Aromatherapy using rose for ap-
nea, bradycardia, Spo2 in premature babies.” Owing to aro-
matherapy using rose, oxygen saturation, similar to our
study, had increased, but the age group studied was not
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consistent with our study (37). However, the results of the
study by Hongratanaworakit entitled “examining the ef-
fect of sedation of roses on humans” are not in line with
the present study in terms of the effect of roses on oxygen
saturation and systolic blood pressure (35).

Performing the study on the patients in ICU for only
one day was the limitation of this study, which would limit
the generalization of results. Thus, it is recommended to
perform this study with longer periods on different pa-
tients.

5.1. Conclusion

Based on the results, although aromatherapy using
rose essence had statistically significant effects on some
indices, these differences were not clinically significant;
thus, conducting studies with more sample size or chang-
ing intervention time are recommended.
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Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
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