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Research Paper:
The Effect of Aromatherapy Using Lavender Essential Oil on 
Anxiety in Candidate Patients of Upper Limb Reconstruction 
Surgery: A Non-Randomized Controlled Clinical Trial

Background: Preoperational anxiety is a challenging issue in preoperative care of patients. 
However, lavender aromatherapy can be useful as a nursing intervention to reduce some symptoms 
of the anxiety. This study aimed to determine the effect of aromatherapy on the anxiety of patients 
undergoing surgical reconstruction of the upper limb.

Methods: In this non-randomized clinical trial, a total of 100 candidates of upper limb 
reconstruction operation were investigated in 15 Khordad Hospital, Tehran, Iran in 2017. They 
were selected by convenience sampling method and assigned into two groups of 50 patients; 
intervention and control. The lavender aromatherapy was administered for 20 minutes for the 
intervention group, and for the control or placebo group, distilled water was used instead of 
lavender. Spielberger questionnaire was completed by the participants before the intervention and 
20 minutes after the intervention. The Chi-square test, paired t test and Independent t test were 
used for data analysis using SPSS V. 16.

Results: The mean (SD) values of state and trait anxiety in the intervention group were 56.88 
(4.91) and 52.92 (5.79) respectively before the intervention; however, those value were 40.86 
(4.03) and 46.66 (4.49) after the intervention. The results of paired t test showed a significant 
difference in the level of state and trait anxiety before and after the intervention (P < 0.001).

Conclusion: Considering the positive effects of lavender essential oil, it is possible to use it as a 
nursing intervention to reduce the level of anxiety of patients prior to reconstruction of upper limb.
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1. Background

urgery is a deliberate change in the ana-
tomical structure of the body in order to 
facilitate, relieve or eliminate the patho-
logical processes of the body and recon-
struct the traumatic injuries (Ni et al. 

2013). Reconstructive surgery is one of the important 
branches of plastic surgery, which is not related to cos-
metic surgery and is performed on an abnormal structure 
in the body; thus, a reconstructive surgical procedure 
helps to correct the abnormal defects in the body. The 
defects may be congenital or due to growth anomalies, 
trauma or large ulcers, infections, tumors, or illness 
(Gurtner & Neligan 2017).

Preoperative anxiety is a challenging concept in pre-
operative care. When expecting surgery, most patients 
experience anxiety, and this response has been accept-
ed as an expectable response (Jawaid et al. 2007). In-
creased preoperative anxiety is associated with physi-
ological responses such as high blood pressure and 
irregular heartbeat, which can delay patients’ surgery 
(Nigussie, Belachew & Wolancho 2014). Complica-
tions of anxiety before surgery include increasing the 
mechanical ventilation time, increasing the incidence 
of hemodynamic disorders, increasing postopera-
tive pain, taking more analgesics, and requiring more 
numbness during and immediately after surgery. It has 
also been shown that an increase in preoperative anxi-
ety levels is associated with neuroendocrine responses 
released in the post-operative period (Hernández et al. 
2015). Research by Nigussie, Belachew & Wolancho 
(2014) suggests that high preoperative anxiety can 
prevent post-operative healing (Cho et al. 2013).

In general, two types of pharmacological and non-
pharmacological methods are used to reduce anxiety 
in patients. Many of the non-pharmacological meth-
ods that are used today are in the complementary 
treatment categories. One of these therapies is aro-
matherapy. Non-pharmacological treatments that are 
classified as complementary therapies are safe and 
have fewer side effects compared to pharmacological 
treatments. Aromatherapy is a complementary treat-
ment, which has grown considerably in recent years 
(Boehm, Büssing & Ostermann 2012). One of the me-
dicinal herbs used for its aroma essence is lavender 
(Henry Johannes 2012). Antibacterial, anti-fungal, 
anti-inflammatory, muscular relaxation, analgesia, 
somnolence and soothing of lavender have been long 
known. Due to this, lavender is used in aroma therapy 
and can have its sedative, analgesic and anti-contrac-

tion effects through the neurological system (Soltani 
et al. 2013). Linalool and Linalyl acetate in this plant 
can also stimulate the parasympathetic system; Linalyl 
acetate also has narcotic properties, and the Linalool 
acts as a sedative (Sköld, Hagvall & Karlberg 2007).

Several studies have been carried out on the effects of 
aromatherapy on various aspects of the life of patients, 
including Cho et al. (2013), which found that lavender 
aromatherapy is effective when used to reduce the anxi-
ety of patients undergoing coronary intervention through 
the skin (Cho et al. 2013). A reviewed study also sug-
gested that the aromatherapy can be used as a comple-
mentary therapy to reduce the symptoms of anxiety, but 
more studies are needed to demonstrate the biological 
mechanisms and clinical effects (Lee et al. 2011). A sys-
tematic review also showed that in most clinical trials, 
there is little evidence for lavender’s efficacy, but there 
are many reports about its safety (Perry et al. 2012).

Considering the importance of decreasing preoperative 
anxiety in patients, effect of complications due to anxi-
ety on patient’s improvement process and the comple-
mentary therapeutic interventions carried out by nurses, 
this type of treatment represents the art of nursing; and 
besides knowledge, it should provide more effective 
care for the patients. Therefore, the researchers tried to 
study the effect of the aromatherapy on the severity of 
anxiety among patients undergoing upper limb recon-
struction surgery at 15-Khordad Medical & Educational 
Center in 2016.

2. Materials and Methods

This study is a clinical, one-blind trial with random-
ized assignment including two groups of aromatherapy 
and placebo. The study population consisted of patients 
undergoing upper limb reconstruction surgery who were 
admitted to the 15-Khordad Plastic and Reconstructive 
Surgery Hospital in 2017. To determine the required 
sample size at a confidence level of 95 % and a test 
power of 80%, and assuming that the size of the effect 
of aromatherapy on the anxiety score compared with the 
placebo group is at least d = 0.26 (according to similar 
studies) in order to consider it statistically significant, af-
ter formulating the “sample size formula for comparing 
the mean of the two populations,” the required sample 
size was estimated at each group as n = 50, and con-
sidering that two groups were needed for this study the 
total number of samples included 100 subjects (Braden, 
Reichow & Halm 2009). Samples were selected through 
convenience sampling method.

S
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The sample size formula for comparing the mean of 
two populations:

n=
(z1-α/2+z1-β )

2(S1
2+S2 

2)

d2

The criteria for entering the study included: having 
more than 18 years of age, earning a score higher than 20 
after responding to the Spielberger questionnaire (mini-
mum score is 20, and scores above 20 can indicate the 
impact of the intervention); the ability to understand and 
speak Persian, have reading and writing skills, lack of 
olfactory disorder, lack of mental illness. The exclusion 
criteria included acute pain at the time of completion of 
the questionnaire, the use of benzodiazepines, tranquil-
izers and psychiatric drugs, the history of eczema and 
allergy to plants, allergic rhinitis and asthma, history of 
migraine and chronic headaches, drug addiction (alco-
hol and cigarette) and unwillingness to participate and 
willingness of the patient to leave the study. The purpose 
of the study and its method of implementation were ex-
plained to each person briefly, and a written informed 
consent was obtained from them.

In this research, sampling was done through conve-
nience purposive method, and qualified subjects were 
randomly assigned to one of the two groups of aroma-
therapy or placebo. The random allocation method was 
done by throwing a coin, so if it was head on the coin, 
the patient was in the aromatherapy group, and if it was 
tails, the patient was placed in the placebo group. This 
process continued until the sample size was completed 
for each group.

The data collection tool was a four-part questionnaire, 
ALPK2 blood pressure device, and Biomed pulse oxim-
eter device. The first part of questionnaire included de-
mographic information (age, body mass index, marital 
status, number of children, financial status, educational 
level, occupation type, insurance coverage and place of 
residence), the second part included information about 
the disease (history of hospitalization, history of surgery, 
preoperative waiting time and surgery area). These two 
parts were developed according to previous studies and 
resources. The third part is related to insertion of vital 
signs, and the fourth part of the questionnaire included 
the Spielberger State–Trait Anxiety Inventory (STAI).

The questionnaire was interpreted and classified by 
giving points to positive questions (10 items) such as 
very low (4), low (3), high (2), and very high (1) points. 
However, the negative questions (questions 1- 2-5-8-10-
11-15-16-19 and 20) were scored in reverse order, i.e., 
very low (1), low (2), high (3), and very high (4). The to-

tal score could be between 20 and 80, which were ranked 
qualitatively (Bastani, Rouhi Rahim Begloo & Haghani 
2015), considered as mild anxiety (20-39), moderate 
anxiety (40-60) and severe anxiety (60-80) (Pazandeh et 
al. 2017). Since the research population in the current 
study had no acute psychological disorders and are se-
lected among the general population, the mean scores 
were used to assess and compare the state anxiety of 
the groups. Spielberger test has been used in numerous 
studies not only in Iran but across the world, and it has 
acquired validity and reliability (Horwitz 1986). 

This research was conducted after receiving a writ-
ten agreement from the Research Deputy and Ethics 
Committee of Shahid Beheshti University of Medical 
Sciences, in the department of Microscopic Surgery of 
men at the 15 Khordad Medical & Educational Center. 
The methodology was that after the initial selection of 
the samples (according to the inclusion criteria), the re-
searcher was introduced to the patient and attracted his 
or her satisfaction; and then measured their anxiety lev-
els using the Spielberger State Anxiety Inventory, and 
if the score was more than 20 points, the demographic 
form and the information on history of disease and the 
patient’s vital signs were completed by the researcher. 
After determining the patient’s group and placement in 
the group, the intervention was performed as follows:

In the aromatherapy group (Muzzarelli, Force & Se-
bold 2016), the lavender essence (manufactured by Kan-
delos Co.) was poured onto a non-sterile 2 × 2 gauze, 
and the patient was asked to breathe in for 20 minutes. 
In the placebo group, three drops of distilled water were 
drained by a dropper on a non-sterile gauze of 2 × 2 
and inhaled by the patient for 20 minutes (Mirzaei et al. 
2015). Five minutes after the intervention period, the vi-
tal signs of pulse, blood pressure and respiration were 
again measured by the researcher and the Spielberger 
State Anxiety Inventory was completed by the patient (if 
the patient was not able to complete the questionnaire 
due to injured hands, every question was read by the re-
searcher for the patient and the patient responded and the 
researcher recorded in the questionnaire). The interven-
tion was performed on all patients on the day of surgery 
and by two researchers who were present in the morning 
shift. It should be noted that the intervention time was 
between 9:30-11:30 A.M, which was selected based on 
the patient’s care plan and the rest time. The sampling of 
this study lasted for 9 months (2016).

To measure the vital signs (blood pressure, pulse and 
respiration), the ALPK2 pressure device made in Japan 
was used. Measuring the number of breaths was done by 
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observing the patient’s chest movements, and the num-
ber of pulses was recorded with Biomed pulse oximeter 
made in Germany. The blood pressure and pulse rate of 
all patients were measured in a lying state and from the 
healthy hand; the blood pressure unit was mmHg.

This research has been approved by the Ethics Com-
mittee of Shahid Beheshti University of Medical Sci-
ences. In order to observe the ethical considerations, 
a written informed consent was obtained after provid-
ing sufficient and clear explanations of the goals and 
methods of the research in person. This study was reg-
istered at Iran’s Clinical Trials (IRCT) with the number 
IRCT2016060826136N1.

After entering the data in SPSS V.16, the descriptive 
statistics of frequency, mean and standard deviation 
were calculated and to evaluate the natural distribution 
of quantitative variables in each group Kolmogorov-
Smirnov test was used. Chi-square test was used to 
assess the consistency of demographic variables and 
disease information, and to compare the mean of anxi-
ety severity in the two groups, independent t-test and 
paired t-test were used. The chart of the study process 
is shown in Figure 1.

3. Results

The sample of this study was comprised of 100 patients 
who were candidates for reconstructive surgical opera-
tion of the upper limb in two homogenous groups of con-
trol and experiment.

In this study, the two groups were homogenous in 
terms of History of hospitalization (P = 0.77), History 
of operation (P = 0.14), Waiting time (P = 0.61), Waiting 
time (P = 0.3), Marital status (P = 0.78), Level of educa-
tion (P = 0.4), Employment status (P = 0.58), Economic 
status (P = 0.29).

According to the Table 1, the mean of state and trait 
anxiety in the intervention group before the interven-
tion were (56.88 ± 4.91), (53.93 ± 5.79) and in control 
group (55.76 ± 4.86), (55.90 ± 4.85), respectively. The 
results of independent t-test showed that the hypothesis 
of equality of state and trait anxiety scores between two 
groups were not significant at 5% error level (t = 0.02, P 
> 0.05), (t = -1.42, P > 0.05). In other words, before the 
intervention, there was no difference between the two 
groups in terms of the level of state and trait anxiety.

According to the Table 2, the mean of state and trait 
anxiety group after lavender aromatherapy intervention 

Sampling through convenience purposive method, obtaining 
the written form of consent

Random assignment of samplesPre-test

Post-test

Aromatherapy 
group n=50

Using lavender essence 
for inhalation (20 min)

Data analysis and 
comparison 

Using distilled water 
for inhalation (20 min)

Data analysis and 
comparison 

Placebo group 
n= 50

Client-Centered Nursing CareFigure 1. Study process chart
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was (41.86 ± 4.03), (45.66 ± 4.49) in intervention and 
(55.56 ± 4.74), (55.90 ± 4.90) in the control group. After 
the intervention was ended, independent t-test showed a 
statistically significant difference in state anxiety levels 
(t = -13.58, P < 0.001) and the trait anxiety (t = -8.71, P < 
0.001) between the two intervention and control groups, 
which means that the lavender aromatherapy interven-
tion has been able to reduce the level and state and trait 
anxiety in the intervention group.

According to the Table 3, the mean score of state and 
trait anxiety in the intervention group before and after 
the intervention were (55.80 ± 4.91), (53.93 ± 5.79), and 
after the intervention (41.86 ± 4.03), (45.66 ± 4.49). The 
results of paired t-test showed a significant difference 
in the state and trait anxiety levels before and after the 

intervention (P < 0.001), which means that this interven-
tion has been able to reduce the state and trait anxiety 
in the intervention group. In the control group, the state 
and trait anxiety levels were respectively (55.76 ± 4.86), 
(55.90 ± 4.85) before the intervention, and (55.56 ± 
4.74), (55.97 ± 4.90) after intervention; thus, according 
to the results of the paired t-test, there was no statistical 
difference.

4. Discussion

Aromatherapy refers to the use of volatile oils or aro-
mas extracted from aromatic herbs for therapeutic pur-
poses. This treatment is the second most commonly used 
therapy in the clinical setting by nurses. Today, this treat-
ment is introduced by the US State Boards of Nursing, as 

Table 1. Comparing the mean scores of anxiety before intervention in candidates of reconstructive surgical operation of upper 
limb in two groups of control and experiment, 2017

Variable Mean SD Statistic P

State anxiety 
20-80

Intervention 55.80 4.91
0.02 * 0.98

Control 55.76 4.86

Trait anxiety 
20-80

Intervention 53.93 5.79
-1.42 * 0.16

Control 55.90 4.85

* Independent t-test Client-Centered Nursing Care

Table 2. Comparing the mean scores of anxiety after intervention in candidates of reconstructive surgical operation of upper 
limb in two groups of control and experiment, 2017

Variable Mean SD Statistic P

State anxiety 
Intervention 41.86 4.03

-13.58 * P < 0.001
Control 55.56 4.74

Trait anxiety
Intervention 45.66 4.49

-8.71 * P < 0.001
Control 55.90 4.90

* Independent t-test Client-Centered Nursing Care

Table 3. Comparing the mean scores of anxiety before and after intervention in candidates of reconstructive surgical operation 
of upper limb in two groups of control and experiment, 2017

Type of Anxiety Mean SD T Statistic P

State anxiety Intervention
Pre-intervention 55.80 4.91

13.18 * P < 0.001
Post-intervention 41.86 4.03

Trait anxiety Control
Pre-intervention 55.76 4.86

0.15 * 0.89
Post-intervention 55.56 4.74

* Paired t-test Client-Centered Nursing Care
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a part of the Holistic Nursing. The nervous system plays 
a major role in the homeostasis of the body and respons-
es to mental stress and acts both directly and indirectly.

The main objective of this study was to determine the 
effect of aromatherapy with lavender on the anxiety of 
patients undergoing upper limb reconstruction surgery. 
The results of this study indicate that the level of inhaled 
anxiety in the people who inhaled the aromatherapy with 
lavender was significantly decreased compared to the 
previous intervention. The results of this study showed 
that aromatherapy with lavender essential oil reduced 
the (obvious) state anxiety of patients, and the results 
were statistically significant. In a study conducted by 
Firouzeh Mirzaiee et al (Mirzaei et al. 2015). Which 
was conducted to determine the effect of lavender on the 
concentration of cortisol, serotonin, anxiety and hemo-
dynamic changes in pregnant women, it has been found 
that aroma reduces anxiety, which is consistent with the 
results of this study. In the study of Muzzarelli, Force 
and Sebold (2006), which examined the effect of laven-
der aroma on anxiety, before endoscopy and colonosco-
py tests, the Wilcoxon test did not show a significant dif-
ference between the level of anxiety before and after the 
intervention, while in the study of Lehrner et al (Heidari 
et al. 2013; Muzzarelli, Force & Sebold 2006). on the 
effect of lavender and orange fragrance on the level of 
anxiety, mood, level of consciousness and comfort in 
dentistry patients, it was found that lavender fragrance 
contributed to lower anxiety, more relaxation and less 
pain in dentistry patients, which is consistent with the 
results of the present study.

According to previous studies of the researchers and 
the effect of variables such as age, sex, level of educa-
tion, marital status, history of hospitalization, history of 
surgery and pre-operative waiting time or pre-operative 
anxiety were examined in both groups. However, both 
groups were homogeneous before intervention regarding 
these variables and the level of anxiety.

The results of present study show the significant ef-
fect of aromatherapy on reducing the anxiety level of 
patients undergoing surgical reconstruction of the upper 
limb. Over the past few years, the lavender essential oil 
has gained attention in aromatherapy though its effect 
on reducing the anxiety of patients has been controver-
sial in various studies. For supporting the results of this 
study, a number of researches showed that inhalation 
aromatherapy using lavender essential oil can reduce the 
anxiety level before angiography and coronary stenting, 
hemodialysis and dentistry, which is consistent with the 
results of the present study. The effects of aromathera-

py are both psychological and physiological. Scientific 
studies have shown that vegetable oils contain chemical 
components that have special effects on the mind and 
body. These compounds can enter the body through the 
skin or the olfactory system, stimulating the olfactory re-
ceptors and transmitting messages through the olfactory 
nerves, from the receptor cells in the upper nasal region 
to the olfactory bulb in the vicinity of the limbic system 
called the amygdala cell and the hippocampus, as a result 
of which the spirit and feelings, emotions and memory 
of an individual is affected.

The results of Grunebaum et al. (2011), which showed 
that lavender essential oil has no effect on the anxiety 
of patients who are candidates for aesthetic surgery, is 
not consistent with the results of the present study. The 
reason for this can be attributed to several factors: 1. The 
study subjects were patients undergoing a cosmetic sur-
gery; 2. Their different method, in which the gauze was 
impregnated with 3 drops of essential oil and 60 ml of 
water for the intervention; and the control group only 
60 ml of water; which inhaled the gauze for 60 seconds. 
Perhaps this dilution and short duration of inhalation 
prevent the anti-anxiety effects of lavender essential oil.

Due to the different method of study of Muzzarelli et 
al. the result of present study is not consistent with it. 
In Muzzarelli study, subjects inhaled 3 drops of laven-
der essential oil diluted with grape’s seed oil for 5 min-
utes, but in our study, the intervention group inhaled 3 
drops of pure essential oil for 20 minutes. According to 
the results of this study, the lavender aroma reduces the 
level of anxiety in the intervention group. Therefore, it is 
suggested to use lavender essential oil in similar clinical 
situations to control surgical anxiety. Also, according to 
the results of this study, essential oil of lavender has no 
side effects to anyone.
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