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Background: Anxiety is a common symptom in patients with the Acute Coronary Syndrome 
(ACS), which can threaten their quality of life. This study was done to compare the effects of 
aromatherapy using lavender and Benson’s relaxation technique on the anxiety of patients 
with ACS.

Methods: In this randomized clinical trial, 96 patients with ACS were selected using consecutive 
sampling method from two hospitals in an urban area of Iran. The patients were randomly assigned 
to three groups of aromatherapy (n=32), Benson’s relaxation (n=32), and control (n=32) using the 
block size of six. The interventions were performed on two consecutive days, once a day for 20 
min. Anxiety was measured before and immediately after the intervention using the Spielberger’s 
Anxiety Inventory. Data were analyzed using the Chi-square test, Fisher’s exact test, one-way 
Analysis Of Variance (ANOVA), Bonferroni post hoc test, and mixed-model repeated-measures 
ANOVA with a 3*2*2 design by the SPSS V. 16.

Results: There was no statistically significant difference in state and trait anxiety scores between 
the groups after the intervention on different time points (P> 0.05). The time (P=0.001), group-day 
interaction (P=0.005), and time (pretest and posttest) and day (P=0.029) effect on state anxiety 
was statistically significant. The time (P<0.001) and the group-day interaction (P<0.001) effect on 
trait anxiety was statistically significant.

Conclusion: Benson’s relaxation method and lavender aromatherapy did not significantly reduce 
anxiety in patients with ACS. Considering the anxiety and its complications in patients with ACS 
and the importance of its management, further studies are needed to determine appropriate care 
and treatment for these patients and reduce their anxiety.
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1. Introduction 

ardiovascular diseases are the main 
cause of death globally and are a ma-
jor health threat worldwide (Virani et 
al. 2020). Acute Coronary Syndrome 
(ACS) is the most serious form of coro-

nary artery disease (Hinkle & Cheever 2018). It is esti-
mated that the annual incidence of ACS is 1 in 80 or 1 
in 170 in the European general population (Henderson 
2014).

Anxiety is one of the most frequently observed 
problems in patients with ACS, which occurs in ap-
proximately 20%-50% of patients (Celano et al. 2016). 
Complex care and advanced equipment, threatening dis-
order, presence of unfamiliar people and devices, lack 
of space and time perception, permanent monitoring 
of vital signs and cardiac activity, and unknown odors 
are among the stressors in the Cardiac Care Unit (CCU) 
(Heidemann et al. 2011). Post-ACS anxiety has various 
consequences and is related to the high probability of 
cardiovascular and non-cardiovascular mortality and 
can affect the recovery process after ACS, hospital stay 
duration, and complications (Lissåker et al. 2019; Li et 
al. 2019). Anxiety can be relieved using antidepressants, 
benzodiazepines, psychotherapy (Celano et al. 2016), 

non-pharmacological measures, and complementary 
medicine (Ravindran & da Silva 2013). 

Relaxation as an affordable method can increase the 
sense of wellbeing and reduce hospital stay and death 
rate (Pagnini et al. 2013; Najafi Ghezeljeh 2016). In 
Benson’s muscle relaxation technique, unlike other re-
laxation methods, muscle contraction is not used. This is 
important in patients with heart diseases because muscle 
contraction increases heart rate, blood pressure and re-
spiratory rate, and consequently the heart workload. 
This technique should be done in a relaxed, comfortable 
environment with mental focus and a positive attitude to 
obtain the appropriate effect (Payne & Donaghy 2010). 
The effect of Benson’s muscle relaxation technique has 
been reported (Tahmasebi et al. 2015).

Aromatherapy refers to the use of oil or perfume ex-
tracted from aromatic plants for therapeutic purposes, 
which can stimulate the olfactory system and reduce 
anxiety symptoms (Ali et al. 2015). Lavender is one of 
the most widely used plants because of its sedative, anti-
depressant, antispasmodic, antibacterial, and local anes-
thetic effects (Erland & Mahmoud 2016). The effects 
of lavender on anxiety have been reported in previous 
studies (Hosseini et al. 2016; Seifi et al. 2014). 

C

Highlights 

● Acute Coronary Syndrome (ACS) is the most serious form of coronary artery disease. 

● Anxiety is one of the most frequently observed problems in patients with ACS.

● Relaxation as an affordable method can increase the sense of wellbeing and reduce hospital stay and mortality.

● The effects of lavender on anxiety have been reported in previous studies.

● Despite the presence of changes in the anxiety after the interventions, the Benson relaxation technique and lavender 
aromatherapy were not effective on state and trait anxiety compared with the control group.

● The improvement in anxiety was greater on the second day compared with the first day and it was not dependent 
on the group. 

Plain Language Summary 

Benson relaxation and aromatherapy are non-invasive and non-prescriptive therapeutic methods for reducing anxiety 
levels. However, in this study, both interventions were not effective, which can be related to the patients’ condition who 
experienced the acute phase of coronary heart disease. Further studies are needed to determine appropriate care and 
treatment for these patients to reduce their anxiety. 
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There is a need to study different methods for patient 
care and choose the most effective one to manage symp-
toms and provide evidence-based care. This study was 
done to compare the effects of lavender and Benson’s 
muscle relaxation technique in patients with ACS.

2. Materials and Methods

Design

This parallel randomized clinical trial was performed 
in three groups in patients with the primary diagnosis of 
ACS admitted to two CCUs in an urban area of Iran from 
April to September 2018.

Sampling and patient recruitment

Patients were recruited using a consecutive sampling 
method and the subjects meeting the inclusion crite-
ria were selected until the required sample size was 
achieved. Inclusion criteria were passing 24 h after the 
admission, ability to speak in Persian, the age of 18 years 
and over, no history of allergies, mental disorders, and 
sensitivity to essential oils, the absence of deficiencies in 
olfactory and respiratory systems, no presence of psychi-
atric or anxiety disorders according to the self-report and 
medical record, no surgical or therapeutic interventions, 
such as angiography on the day of the intervention, no 
muscle paralysis, no addiction to alcohol and drug abuse, 
and anxiety reported by the patient. 

To calculate the sample size using a repeated-measures 
analysis of variance (ANOVA) with a 3*2*2 design, the 
parameters were specified as a general guideline consid-
ering the power of 0.80, alpha of 0.05, and the effect size 
of 0.25. The sample size was estimated to be 27 patients 
per group. Considering the probability of sample attri-
tion of 20%, the sample size was considered 32 cases in 
each group. One hundred eighty-five patients with ACS 
meeting the diagnostic criteria entered the assessing pro-
cess for eligibility criteria, and after the exclusion, a total 
of 96 patients participated in the study. There was not 
any attrition (Figure 1).

Random allocation 

The randomized block method with a block size of six 
and the 1:1 ratio was used. In this method, the differ-
ent forms of the three groups were written on cards, and 
each was placed inside a sealed opaque envelope. The 
sequence of groups in each block was determined by a 
statistician using the table of random numbers. A nurse 
who was unaware of the study process selected an enve-
lope. This was continued until the desirable number of 
the samples was chosen. 

Intervention protocol

The patients in the control group received routine care. 
They were asked to stay in bed for 20 min. In addition to 
routine care, the patients in the lavender aromatherapy 

Figure 1. The study process 
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group were asked to inhale and smell a 10-in-10 gauze 
containing two drops of lavender extract (2%) produced 
by the Barij Essence Pharmaceutical Co® for 20 min. 
The gauze was placed at a distance of 5 cm from the pa-
tients’ nose and attached to their clothing. This procedure 
was performed once a week between 18:00 and 20:00 
for 2 consecutive days and the researcher monitored its 
implementation. Since there was a possibility of contami-
nating the patients of the control and Benson relaxation 
groups with the lavender aroma, no patient was recruited 
for the other groups from the unit, in which the patients 
undergoing lavender aromatherapy were hospitalized. 

In the Benson relaxation group, the technique was fully 
taught to the patients through lecture and demonstra-
tion by the qualified researcher, and ambiguities were 
resolved. The technique was performed as follows: the 
patients laid down in a comfortable position in a quiet 
environment, they closed their eyes and slowly relaxed 
their muscles from head to toe, removed distracting 
thoughts from their minds as much as possible, and re-
peated a word that always reminded them of calm, such 
as God, love, and sea. Then, they performed the inspira-
tion through the nose and exhaled through the mouth, 
and whispered the word at the time of exhalation. They 
performed the technique for 20 min, and slowly opened 
their eyes, but did not move for a few minutes. The pa-
tient could stop the procedure at any time in case of feel-
ing discomfort. The audio file containing instructions 
for relaxation exercises was provided through the MP3 
player and headphones. In addition to routine care, the 
Benson relaxation procedure was performed once a day 
between 18:00 and 20:00 for two consecutive days by 
the patients and under the supervision of the researcher. 

Data collection

Data were collected using the demographic and disease 
form, the Spielberger Anxiety Inventory (SAI), and the 
State-Trait Anxiety Inventory (STAI). STAI includes 
two distinct parts of state and trait anxiety and contains 
20 questions for each part. Each question is scored based 
on a Likert type scale from 1 to 4. The presence of anxi-
ety is scored by 4, 3, 2, 1, and the absence of anxiety 
is scored in reverse order. The minimum score is zero 
and the maximum score is 80 and higher values   indicate 
more anxiety (Julian 2011). The validity and reliability 
of the STAI in Iran have been confirmed and the Cron-
bach’s alpha coefficient for the state and trait parts are 
reported as 0.91 and 0.90, respectively (Mahram 1993). 
In the current study, the Cronbach’s alpha coefficient to 
determine the internal consistency of the tool was cal-
culated 0.732 and 0.736 for the state and trait sections, 

respectively. The STAI was collected before and after 
the intervention. The responsible researcher for data col-
lection was blind to the type of intervention.

Data Analysis

To examine the normal distribution of data, the Kol-
mogorov-Smirnov test was used. The Chi-square test, 
Fisher’s exact test, one-way ANOVA, and paired t-test 
were used to compare variables. The effects were es-
timated using a mixed model and repeated measures 
ANOVA with a 3*2*2 design with the group as a be-
tween factor (lavender vs. Benson vs. control) and time 
(both two days and pre- and post-measurements) as a 
within factor. The significance level was set at P<0.05. 
Data analysis was carried out via the SPSS V. 13.

3. Results

According to Table 1, no statistically significant differ-
ences were found between the three groups in terms of 
demographic and disease characteristics and the groups 
were homogeneous. 

The results of one-way ANOVA showed no statistically 
significant differences between the groups in terms of 
changes in state and trait anxiety scores on the first and 
second days. Also, in the Benson relaxation group, sta-
tistically significant differences were found between the 
mean scores of state and trait anxiety before and after the 
intervention on the first (P=0.005) and second (P=0.001) 
days (Table 2). 

According to Table 3, time effect (P=0.001), group-
day interaction effect (P=0.005) and time (pretest and 
posttest)-day interaction effect (P=0.029) on state anxi-
ety were statistically significant. The Bonferroni post 
hoc test indicated statistically significant differences 
between the mean scores of state anxiety in pre- and 
post-test on the first day in the Benson group (P=0.017), 
pre- and post-test on the first day in the aromatherapy 
group (P=0.04), pre- and post-test on the second day in 
the Benson group (P=0.003), and pre- and post-test on 
the second day in the aromatherapy group (P=0.035).

According to Table 3, the time effect (P<0.001) and 
group-day interaction effect (P<0.001) on trait anxiety 
was statistically significant. Bonferroni post hoc test in-
dicated that there were significant differences between 
the mean scores of trait anxiety in pre- and post-test on 
the first day in the aromatherapy group (P=0.003), pre- 
and post-test on the second day in the Benson group 
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(P=0.001), and pre- and post-test on the second day in 
the aromatherapy group (P=0.027).

4. Discussion

In this study, despite the presence of changes in the 
anxiety after the interventions, Benson relaxation and 
lavender aromatherapy were not effective on state and 
trait anxiety compared with the control group. It should 
be noted that there was a time effect so that the improve-
ment in anxiety was greater on the second day compared 
with the first day, independently from the group. Benson 
relaxation and aromatherapy are non-invasive and non-
prescriptive therapeutic methods for reducing anxiety 
levels. However, in this study, both interventions were 
not effective and it can be related to the patients’ condi-
tion who experienced the acute phase of coronary heart 

disease. Patients with ACS have stresses and concerns 
about both the acute and critical nature of their illness. On 
the other hand, conditions and environments of the CCU 
are different from other parts of the hospital or outpatient 
departments, which can affect patients’ focus for relax-
ation. In line with this study, Elliott (1994) reported that 
there was no significant difference regarding anxiety and 
physiological and psychological variables in coronary 
care patients in the music and muscle relaxation group. 

In contrast, Kiani et al. (2017) found that after Benson 
relaxation, the mean and standard deviation of anxiety 
scores were statistically different between the two groups 
and relaxation was effective in reducing anxiety in he-
modialysis patients. The differences between the current 
study and the previous one can be related to the various 
research population, the nature of anxiety, the acute na-

Table 1. Demographic characteristics of the patients with acute coronary syndrome

Variables
Mean±SD / No. (%) 

P
Benson Muscle Relaxation Aromatherapy Control

Age (y) 60.06±11.87 60.90±13.59 55.71±20.12 0.20*

Disease duration, month 24.36±46.78 41.89±82.43 21.21±81.56 0.32*

Weight 74.25±14.77 72.12±11.41 76.87±12.24 0.46*

Gender
Male

Female

18 (56.3)

14  (47.3)

21 (65.6)

11 (34.4)

25 (78.1)

7 (21.9)
0.20**

Marital status 

Single

Married

Widow-divorced

5 (15.6)

19 (59.4)

8 (25)

3 (9,4)

21 (56,6)

8 (25.1)

2 (6,3)

26 (81.3)

4 (12.6)

0.40***

Education level

Illiterate

Under diploma

Diploma and higher

11 (36.7)

9 (30)

10 (33.3)

16 (50.0)

5 (15.6)

11 (34.4)

9 (28.1)

10 (31.3)

13 (40.6)

0.38**

Occupational status 

Unemployed

Employed 

Housewife

Retired

2 (6.5)

14 (45.2)

8 (25.8)

7 (22.5)

4 (12.5)

13 (40,6)

11 (34.4)

4 (12.5)

4 (12.5)

19 (59.4)

6 (18.7)

3 (9.4)

0.48***

Income adequacy
Sufficient

Somewhat 

Inadequate

4 (12.5)

13 (40.6)

15 (46.9)

13 (41.9)

6 (19.4)

12 (38.7)

10 (31.3)

12 (37.5)

10 (31.3)

0.07**

Family history 
Yes

No

20 (62.5)

12 (37.5)

22 (68.8)

10 (31.2)

17 (53.1)

15 (46.9)
0.47**

CCU hospitalization history
Yes

No

12 (37.5)

20 (62.5)

16 (50.0)

16 (50.0)

16 (50.0)

16 (50.0)
0.51**

Smoking 
Yes

No

6 (18.8)

26 (81.3)

6 (18.8)

26 (81.3)

5 (15.6)

27 (84.4)
0.93**

CCU: Cardiac Care Unit; *ANOVA; **X2; ***Fisher Exact test
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ture of ACS in the current study versus chronic condition 
in hemodialysis patients, and the intervention protocol. 
Also, in the study of the effect of citrus aroma on the 
anxiety of ACS patients, Moslemi et al. (2019) showed 
that the anxiety score of patients decreased significantly. 
In a study using a combination of lavender, Matricaria 

recutita, and neroli essential oils for three days in pa-
tients with ACS, it was shown that the severity of anxi-
ety decreased following the intervention (Bahrami et al. 
2017). The difference between the current research and 
previous studies could be related to the type of aroma 
and the intervention protocols.

Table 3. Group, time, and day effects on state and trait anxiety of the patients 

Variables
State Anxiety Trait Anxiety

F Df p F Df p

Group 0.708 89.27 0.495 1.145 90.03 0.323

Time (pretest-posttest) 11.910 90.76 0.001 13.592 91.33 <0.0001

Days (first and second) 0.001 9.397 0.981 2.054 83.57 0.156

Group*time 1.613 90.77 0.205 0.969 91.33 0.383

Group*day 5.715 83.97 0.005 8.487 83.56 0.000

Day*time 4.926 81.96 0.029 0.577 82.75 0.449

Group*time*day 0.379 81.95 0.685 0.643 82.75 0.529

Table 2. Comparison of the mean score of state and trait anxiety in the groups before and after the intervention

Anxiety Days Groups
Mean±SD

P
Benson Muscle Relaxation Aromatherapy Control 

State 

First 

Before 56.76±10.13 52.23±10.17 50.58±12.41 0.069

After 47.81±12.85 47.55±12.26 48.43±13.39 0.96

P 0.005 0.11 0.50

Changes -8.93±16.38 -5.30±18.04 -2.50±20.40 0.39

Second 

Before 56.70±10.89 52.18±10.24 54.48±11.47 0.30

After 44.37±11.05 45.00±13.50 50.24±14.10 0.96

P 0.001 0.07 0.17

Changes -11.55±16.55 -7.17±20.01 -4.24±16.24 0.56

Trait 

First 

Before 57.12±9.33 53.66±9.10 52.99±11.50 0.21

After 48.42±11.86 48.03±11.85 48.93±13.33 0.18

P 0.006 0.06 0.22

Changes -9.06±17.15 -5.80±17.42 -4.26±18.66 0.30

Second 

Before 56.11±9.55 52.07±9.54 55.41±10.01 0.26

After 44.85±8.65 45.64±12.52 50.72±12.91 0.12

P 0.001 0.07 0.11

Changes -11.25±15.47 -6.42±18.65 -4.68±15.45 0.31
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In this study, the intervention groups showed no differ-
ence regarding anxiety scores after the intervention. In 
patients with heart failure hospitalized in the CCU, no 
differences were reported between Benson’s relaxation 
technique and the nature sound (Seifi, Najafi Ghezeljeh 
& Haghani 2017). In contrast, in a study, aromatherapy 
using Lavandula reduced fatigue in patients undergoing 
hemodialysis more than Benson relaxation technique 
(Hassanzadeh et al. 2018). Differences in the results of 
studies can be attributed to differences in the research 
population and the nature of anxiety. 

In this study, subjective variables were measured and 
further studies by measuring objective indicators are rec-
ommended. Also, anxiety was measured twice (before 
and after the interventions) for two days on hospitalized 
patients and long-term effects were not investigated. An-
other limitation of this study was the possibility of the 
Hawthorne effect. 

5. Conclusion

Benson’s relaxation methods and lavender aromather-
apy did not significantly reduce anxiety in patients with 
ACS. Considering the anxiety and its complications in 
patients with ACS and the importance of its management, 
further studies are needed to determine appropriate care 
and treatment for these patients to reduce their anxiety. It 
is recommended to conduct more studies with a placebo 
group, multi pre- and post-intervention measurements 
over time, measuring objective indicators, and compar-
ing the effect of different kinds of lavender oil. 
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