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Abstract 

Objective: To determine the effect of aromatherapy with rose and lavender on the patient              

outcomes after open heart surgery. 

Methods: ​In the clinical-trial patients were randomized to four groups. One group received             

routine care, the placebo group received a cotton swab soaked in water and the other two                

groups received either a cotton swab containing 3 drops of rose or lavender essence (0.2               

mL). 

Results: A total of 160-patients were randomized into four groups. Intergroup anxiety was             

not significantly different; however, the reciprocal time-group effect was significant among           

the four groups. The extubation time was significant among the four groups which related              

to rose essence group compared with the control Group (P<0.001) and placebo group             

(p=0.029). The surgical site pain was significant in the rose essence and lavender groups              

compared to the control group.  

Conclusion: Aromatherapy can reduce extubation time, surgical site pain severity, and           

anxiety in patients undergoing open heart surgery. 

Clinical trial identifier​: IRCT201510012730N9  

 

Key Words: Airway extubation, Anxiety, Aromatherapy, Coronary artery bypass surgery,          

Lavender oil, Pain, Rose.  
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Introduction 

Cardiovascular diseases (CVDs) are the most common, chronic and life-threatening disorders           

world wide.​1 ​2 They are projected to be the leading cause of mortality in the world by 2020.                  

3 The American Heart Association (AHA) speculates that life expectancy would increase in             

the USA by 7 years if mortality due to CVDs are removed. ​4 CVD is the leading cause of                   

mortality in England accounting for 16000 cases of death per year. ​5 CVD is also increasing                

in epidemic proportion in Japan. ​6 A study in Finland found that 9.1% of men and 4.9% of                  

women are affected with angina pectoris. ​7 Similar to other countries, the CVDs are the               

major cause of mortality and the lost years of life in Iran. ​8 Among the CVDs, the coronary                  

artery disease (CAD) is the leading cause of mortality and 1.5 million people are affected               

with myocardial infarction (MI) leading to more than 600,000 deaths per year. ​9  

Advancements in innovative treatments like thrombolytic treatment, balloon angioplasty,         

laser therapy and arterectomy have improved the medical management of cardiovascular           

patients. ​10 However, cardiac surgery (CS) is still the mainline treatment for many patients              

with CVDs. The coronary artery bypass graft (CABG) surgery has been performed for about              

35 years through out the world. ​11 CABG is used for the management of 26.79% in North                 

America, 0.72% in Asia, 17.94% in Western Europe, and 18.14% in other parts of the world ​12                 

CVD patients. Also, 60% of open heart surgeries (OHSs) in Iran are by CABG surgery. ​13                

Following CABG surgery, the patients are managed in cardiac care unit (CCU) and             

mechanical ventilation is one of the most common postoperative treatments for all of these              

patients ​13-14  

 

The process of weaning the patients from mechanical ventilation is of utmost importance             

for CABG patients ​15 since the long-term use of mechanical ventilation may not only increase               

the healthcare costs, but also may result in various adverse outcomes.​16,17 There is a strong               

correlation between “intubation time” and “postoperative bleeding, readmission to the          

operating room, congestive heart failure, cardiac arrest, and hypotension” after the           

patient’s condition has stabilized. ​18 Hence, the reduction of intubation time would lead to              

reduced complications. ​19  

Moreover, physiologic responses to CABG will lead to stress, anxiety, and restlessness in CS              

patients predisposing to insomnia, increased oxygen consumption by myocardium,         

increased workload of the sympathetic system, tachypnea, tachycardia, neurohormonal         
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responses and hypertension, all of which make the extubation difficult. ​20 Consequently,            

most CS patients receive sedatives and analgesics to diminish pain, stress and anxiety and to               

facilitate mechanical ventilation. ​21 The pharmacological management with sedatives and          

analgesics are often accompanied by complications such as hypotension, suppressed vital           

functions such as respiration and heart rate, drowsiness, nausea, vomiting, constipation,           

drug dependence and tolerance, delayed extubation, ​22 anaphylactic reaction, and even           

shock. In addition to numerous physical and mental complications, they also impose high             

healthcare cost to the economy. ​23  

Non-pharmaceutical methods have been increasingly recognised in recent years to reduce           

the extubation time and stabilize the vital signs. ​24 These non-pharmaceutical procedures            

such as music therapy ​24-25 and educational interventions ​26 offers a relatively simple, cheap,              

noninvasive and low-complication option compared to the pharmaceutical medications. ​27 

Aromatherapy is one of the non-pharmaceutical option to manage peri-operative patients.           

It is classified as a branch of alternative or complementary medicine. It involves the use of                

volatile herbal oils like essences to improve the psychosomatic health. It is used to relieve               

pain, anxiety, depression, insomnia, fatigue and exhaustion, asthma, and even          

self-confidence, success, and creativity. ​28 These oils can be used through inhalation, bath, or              

massage. The most common method used in aromatherapy is massage. ​28  

It is believed that the aroma activates the olfactory neurons leading to stimulation of the                

limbic system; as a result, various neural transmitters are released depending on the type of               

aroma. These transmitters include enkephalin, endorphin, noradrenaline and serotonin. ​28          

One of the aromas with a tranquilizing effect is lavender with the scientific name ​Lavandula               

stoechas (Lavandula angustifolia) of the ​Labiatae ​family (mints). Linalool and linalyl acetate            

are the active componenets of this herb. Linalool acts as a tranquilizer by affecting gamma               

amino butyric acid (GABA)) receptors in the central nervous system (CNS) and linalyl acetate              

exerts a narcotic effect. Another aroma is the rose aroma that affects the CNS, especially               

the brain. The two constituents “citronelool” and “2-phenyl ethyl alcohol” in rose possess             

anxiolytic effects. ​29  

There are a few studies on aromatherapy in open heart sugergy (OHS) patients such as               

cryotherapy and inhalation of rose aroma in reducing pain during extubation, ​30 rose aroma              

on diminishing sternotomy site pain and the reduced need for analgesics, ​31 rose aroma              

inhalation on stress and vital signs, ​32 and rose aroma on vital signs. ​33 To the best of our                   
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knowledge, no study has so far compared the efficacy of rose and lavender aromas in               

reducing surgical site pain, anxiety and extubation time. Hence, this study aimed at             

determining the effect of aromatherapy with rose and lavender aromas on reducing            

extubation time, surgical site pain and anxiety in patients undergoing OHS.  

 

2. Material and Methods  

2.1 Design 

The study was a double-center randomized clinical trial.  

2.2. Participants 

The study was conducted in the CCU of Baqiatallah-e A’zam Hospital and Jamaran Hospital              

in Tehran, capital of Iran, in 2016. Patients were eligible for study participation if they had                

the following qualifications: (1) Being a candidate of OHS, (2) willing to participate, (3) age of                

>18 and <70 years, (4) heartbeat of >60 bpm, (5) systolic BP of >90 mmHg and (6) OHS for                   

the first time. Exclusion criteria were (1) emergency OHS, (2) coagulation disorders activated             

clotting time (ACT <2.5), (3) allergy to any of the aromas used (on the basis of patient                 

self-report or incidence of symptoms after use), and (5) the need for postoperative             

intra-aortic balloon pump. 

2.3 Randomization 

Convenience sampling method was used first, followed by random assignment with octad            

blocks in four groups (two intervention groups, one control group, and one placebo group).              

To perform the random assignment with octad blocks, the letter A was allocated to lavender               

group, B to rose group, C to placebo group, and D to control group. Using the letters A, B, C,                    

and D in octad groups, 8 possible combinations of AABBCCDD, BBAACCDD, ABABCCDD,            

BABACCDD, ABBACDDC, BAABDCCD, AABBDCDC, and CDDCBAAB were recorded on         

separate sheets and cast in a box. One of these sheets was drawn out of the box randomly,                  

the letters combination on it was written down again, and was recast in the box. Since the                 

sample size was 180 in this study, this lottery was repeated 23 times and each time the new                  

letters combination and the previous letters combination were noted. Then, a number            

ranging from 1 to 180 was allocated sequentially to each letter in the successive              

combinations. Subsequently, each letter was put in an opaque envelope on which numbers             
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1-180 were written. Each time a patient was selected, one of these pockets was opened on                

the basis of the number on it and this determined the group to which the patient ought to                  

be assigned. The essence used for the intervention groups was volatile and could penetrate              

in the surrounding space interfering with other aromas. If both intervention groups were             

drawn out simultaneously in the lottery in the same day, the manipulation for the              

intervention groups was performed in separate hospitals to avoid the interference of            

aromas between the two groups. 

2.4 Intervention 

In intervention groups, having obtained the permission of the university authorities, the            

researchers presented to Baqiatallah-A’zam Hospital and Jamaran Hospital in Tehran and           

explained the research goals and procedures to the head nurse in charge. The samples who               

qualified for inclusion as participants were selected in the hospital setting the day before              

surgery. Informed written consent was obtained from each patient. The demographic and            

clinical information questionnaire was completed by the patients and in some cases by the              

use of their medical records. At the completion of surgery, the patients were admitted to               

the CCUs. After transferring to the CCU, the first basic vital signs were recorded from the                

monitor for the four groups before dripping rose and lavender essence or the placebo              

immediately after the first triggered inspiration by the ventilated patient or the            

spontaneous respiration by the patient. The main components of rose and lavender oils             

were citronellol (41.23%) and ceineole (21.33%), respectively. After triggering of the first            

inspiration, a cotton swab soaked in three drops of rose or lavender essence (0.2 mL) was                

placed on the patient’s chest for 15 min. Then, the vital signs were recorded half-hourly               

before extubation and quarterly after extubation for 1 h. The frequency of vital signs              

recording differed from patient to patient depending on their extubation time. The patient’s             

anxiety level was measured preoperatively and immediately after entrance to the operation            

room using Spielberger anxiety questionnaire. It was also reexamined postoperatively and           

after transference to the CCU with the patients being awake. The surgical site pain after               

wheeling into CCU was investigated with a visual analogue scale while the patient is awake.  

In placebo group, the procedure was exactly similar to that of the intervention groups              

except that a cotton swab soaked in water was placed on the patient’s chest. In control                
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group, the procedure was exactly similar to that of the intervention and placebo groups              

except that this group received just routine care with no intervention. 

2.4 Outcomes and relevant measures 

The primary outcome was determining anxiety and the secondary outcomes were surgical            

site pain and extubation time after OHS.  

2.4.1 Demographic and clinical information questionnaire 

Demographic and clinical information questionnaire included quantitative demographic        

variables (age, gender, body mass index (BMI), ventricular ejection fraction (VEF), number of             

grafts, and the heart-lung machine time), qualitative demographic variables (education and           

occupation), and comorbid conditions (diabetes, hypertension, pulmonary pathologies and         

smoking). This form was developed and validated for content through review of literature             

and expert opinion (two fellowship cardiologists, two fellowship cardiac internists, five CCU            

nurses, and five nursing faculty clinicians with CCU work experience). 

 

2.4.2 Physiological indices sheet 

The sheet included systolic pressure, diastolic pressure, heart rate, respiration rate, and            

arterial blood oxygen saturation at various time intervals. These indices were measured by             

vital signs monitoring system (Dotex, General Electric Company, USA). The cardio respiratory            

and pulse oximetry monitoring device was calibrated first by the medical engineering of the              

center on the basis of manufacturer’s guidelines and its accurate functioning was            

ascertained. The extubation time was measured with a standard chronometer (Saba Iran            

Co., Iran).  

2.4.3 The visual analog scale (VAS) 

The VAS was used to measure surgical site pain. This scale is a 10-cm ruler ranging from 0-10                  

cm. In this scale, 0 represents no pain and 10 indicate intolerable pain. ​34, 35 The reliability                 

coefficient of this tool was estimated as ICC=0.91 using test-retest reliability coefficient and             

Cronbach’s α=0.93. 

2.4.4 Spielberger standard 20-item questionnaire 

This questionnaire was used to examine anxiety. This inventory uses a 4-point Likert scale              

with a score ranging from 4 to 80. Higher scores indicate more severe anxiety. ​36 The                
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reliability coefficient of the anxiety questionnaire was estimated as ICC=0.92 using           

test-retest method and Cronbach’s α=0.94.  

2.5 Sample size estimation 

The sample size was estimated to be 36 patients in each group using Altman nomogram               

with type I error of 0.05, test power of 90%, and effect size of 0.9 on the basis of Kavehee et                     

al.’s study. ​37 Considering a subject attrition rate of 10%, 40 patients were assigned to each                

group adding up to 160 patients in all.  

2.6 Ethical Considerations 

This double-center randomized clinical trial was approved by the Committee of Ethics in              

Human Research at Baqiatallah University of Medical Sciences with ethical code:           

IR.BMSU.REC.1394.141 and registered in the Iranian Registration of Clinical Trials under           

code: IRCT201510012730N9 dated 22.1.2016. The researcher explained the research goals          

and procedures in the orientation session. Informed written consent was obtained from all             

of the participants. They were assured that their lack of inclination for participation did not               

affect the course of their treatment. They were free to leave the study at any stage.  

2.7 Statistical analysis 

All analyses were conducted using SPSS 23 (SPSS Inc., IL, Chicago, USA) and GraphPad Prism               

5© (Graph Pad Software Inc., La Jolla, CA) atα=.05 significance level. Data were presented               

using mean (SD) for normal numeric variables and frequency (Percentage) for categorical            

variables. Normality was assessed via Shapiro-Wilk test. Numeric and categorical variables           

were compared using t-test and Chi-Square and Fisher’s exact test, where appropriate.            

Two-way analysis of variance (ANOVA) with repeated measures (RMANOVA) was conducted           

on anxiety to assess the main and interaction effects for unadjusted and adjusted results,              

respectively; age, gender, marital status, qualification, history of diabetic, pulmonary          

disease, hypertension, hospitalization period, and smoking, and body mass index were           

adjusted for. Univariate and multivariate ordinal logistic regression was utilized to compare            

pain severity in the rose, lavender, placebo, and control groups of patients under CABG              

surgery for unadjusted and adjusted results, respectively; age, gender, marital status,           

qualification, history of diabetic, and smoking were adjusted for. Odds ratios (ORs) and 95%              

confidence interval were presented in the analyses. Extubation time in the rose, lavender,             
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placebo, and control groups of patients under CABG surgery was compared according to the              

ANOVA in the unadjusted analysis and analysis of covariance (ANCOVA) adjusted for pump             

time, graft number, ventricular ejection fraction, age, history of smoking and pulmonary            

disease, and finally all measured vital signs in 13 times (pulse and respiratory rate, systolic               

and diastolic pressures, and SPO​2​. 

 

3. Results 

3.1 Characteristics of the patients 

A total of 200 patients' under CABG surgery consented to participate; 160 were included in               

the final analysis. Fourty patients' under CABG surgery were excluded due to emergency CS              

(n=6), CS more than one time (n=3), intra-aortic ballon pump after surgery (n=3),             

coagulating problems (n=5) and declined to participate (n=3) (Figure 1). Mean age of the              

patients in the rose, lavender, placebo and control groups were 60.50 ± 5.26, 58.05 ± 5.26,                

62.27 ± 6.49, and 57.50 ± 7.43 years respectively with male predominance 62.5%, 70.0%,              

47.5%, and 62.5%, respectively in four groups (Table 1). The results of the variables showed               

there were no significant differences among the socio demographic, background diseases,           

and CS variables (All p values >0.05) (Table 1). 

3.2 Non adjusted and adjusted analyses of states anxiety 

The results of two-way ANOVA with repeated measures on anxiety indicated a significant             

interaction between time and groups in the unadjusted and adjusted analyses representing            

a different time dependency in anxiety among groups in before and after measurements,             

after adjusting for age, gender, marital status, qualification, having history of diabetes,            

pulmonary disease, smoking, hypertension, hospitalization period, and BMI. Unadjusted and          

adjusted between group comparisons by utilizing ANOVA, did not showed significant           

differences in state anxiety in the rose, lavender and placebo groups compared to the              

control group (p >0.05). Additionally, the results of within group comparisons did not             

showed significant differences in state anxiety in all groups (p >0.05) (table 2). 

 

3.4 Non adjusted and adjusted ordinal logistic regression of pain  

The results of unadjusted ordinal logistic regression showed significant lower pain severity            

in the rose and lavender groups compared to the placebo and control groups. The lowest               
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pain severity was seen in the rose and lavender, respectively; although the severity did not               

show significant differences between the placebo and control but the severity was more in              

the placebo than control group. In the adjusted analyses the pain severity was significantly              

lower in the rose and the lavender groups compared to the placebo and control group after                

adjusting for age, gender, marital status, qualification, diabetic and smoking history; The            

lowest pain severity was seen in the rose and lavender, respectively; although the severity              

did not show significant differences between the placebo and control but the severity was              

more in the placebo group than control (table 4 and figure 3). 

 

3.3 Non adjusted and adjusted analyses of extubation time 
The results of one way ANOVA showed a significant difference among groups (p >0.0001).              

Also the results of tukey post hoc tests indicated significant differences between the rose              

and placebo groups (p=0.029) and between the rose and the control groups (p<0.0001).             

Also the results of ANCOVA after adjusting for pump time, graft number, ejection fraction,              

age, smoking, respiratory disease, and pulse rate, respiratory rate, systolic and diastolic            

blood pressure, and SPO​2 in 13 times showed significant differences among the groups             

(p<0.0001). Also the results of tukey post hoc tests indicated significant differences between             

the rose and placebo groups (p=0.041) and between the rose and the control groups              

(p=0.012) (table 3 and figure 2). 

 

4. Discussion 

Given the increasing role of non-pharmaceutical interventions and complementary medicine          

in the nursing profession, this study compared the effect of aromatherapy with rose and              

lavender essences on reducing surgical site pain, anxiety, and especially extubation time in             

patients undergoing OHS. The findings of the pairwise comparisons of the four groups             

demonstrated that aromatherapy with rose and lavender essence exerted no significant           

effect on the rate of anxiety among the groups in the adjusted and non-adjusted analyses;               

however, there was a significant difference in time-group effect in the adjusted and             

non-adjusted analyses. The pain severity was significantly reduced in the rose and lavender             

groups in the adjusted and non-adjusted analyses compared to the control and placebo             

groups; yet, there was no significant difference in pain severity between the control and              

placebo groups. The pain intensity was lower in the control group compared to the placebo 
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group. There was a significant difference in extubation time among the groups in the              

adjusted and non-adjusted analyses that pertained to the rose group compared with control             

and placebo groups. The results showed that demographic information (age, gender, BMI,            

education, marital status and smoking) and underlying diseases (a history of hypertension,            

diabetes, repeated hospitalization, and pulmonary and coagulation problems) were the          

same among the four groups before intervention while variables pertaining to OHS (cardiac             

pump time, VEF and number of grafts) were the same after intervention among the four               

groups (Table 1). 

The results of surgical site pain in present study was similar to the study by Heidari Gorji et                  

al., ​31 but different from the results of Salamati et al. study that showed that the inhalation                 

of lavender essence exerted no significant effect on decreasing pain after OHS. This             

difference may be attributed to method, type, and time of intervention or the mean age of                

the patients. Salamati et al.’s study included one group with a mean age of 50 years in which                  

aromatherapy was done for 10 min. ​38 

For anxiety, the results of Babayii et al., ​39 and Muzzareli et al. ​40 studies were similar to the                   

pairwise intergroup comparisons of the present study. The study by Babayee et al. did not               

compare the reciprocal time-group effect of intervention; nevertheless, this comparison was           

significant in our study; in other words, time changes among the groups were not the same                

after intervention and were significantly different. ​39 Moreover, the results of Wilkinson et             

al. revealed that the patients who received aromatherapy massage had improved anxiety            

and depression levels compared to those who received merely ordinary care during 10             

weeks. This is consistent with the intergroup results of the present study; however, it has               

been effective two weeks after intervention which is consistent with the reciprocal            

time-group effect of the present study. ​41 Furthermore, Cho et al., results are not consistent               

with the intergroup results of our study; yet, it is consistent with the reciprocal time-group               

effect of our study. The difference may be due to the different nature of the samples under                 

study (Percutaneous Coronary Intervention) and difference in the type of essences           

(aromatherapy with essences of lavender, matricaria, and orange blossoms). ​42  

Our findings indicated that aromatherapy with essences of rose and lavender induced a             

significant effect on reducing extubation time. The extubation time was reduced in the rose              

group in both adjusted and non-adjusted analyses compared to the control and placebo             

groups. Since early extubation is done in almost all cardiovascular surgery centers round the              
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globe due to its numerous advantages, and given that reduced extubation time results in              

greater rehabilitation and earlier discharge from CCUs that prevents the numerous           

complications of mechanical ventilation, the reduction in extubation time is important.           

Korhan et al. demonstrated that the reflexive plantar massage induced tranquility and            

reduced the need for analgesics in ventilated patients through suppressing the physiological            

symptoms of anxiety, ultimately leading to reduced mechanical ventilation time. ​43 The            

study by Ebadi et al. investigating the effect of reflexive plantar massage on physiologic              

indices and extubation time in OHS patients, showed no effect on these indices; yet, it               

exerted an effect on reducing extubation time, a finding which is consistent with the present               

study. ​44 Apart from the promising effects of aromatherapy in these patients, other factors              

including medication adherence, ​45,46,47 health literacy, ​48 and self-care behaviors ​49,50,51 in the             

patients with CVDs have protective effects. 

There are certain limitations for this study. The researchers tried their best to reduce the               

effects of their presence on the participants (observer paradox). These included any            

uncontrollable environmental noises in the ward that could influence the aromatherapy           

process, the physical, mental, and personality structure of the individuals which were not             

identifiable and could cause differences in the effect of aromatherapy on patients, though             

the patients were randomly assigned to the four groups. The extubation process was             

commenced by the CCU nurse in charge, there were some differences in nurses’             

performance that could cause differences in the results, though an orientation session was             

held to homogenize the nurses’ performance in the intended wards. Completing some tasks             

such as taking X-rays and moving the patients sometimes awakened them leading to the the               

administration of narcotics.  

 ​5. Conclusion 

Aromatherapy with rose and lavender resulted in a significant difference in anxiety in the              

reciprocal time-group effect in the adjusted and non-adjusted analyses among the groups            

under study. The extubation time was significantly different among the groups in the             

adjusted and non-adjusted analyses which pertained to the rose group compared to the             

control and placebo groups. The severity of pain was less in the two intervention groups               

compared to the control and placebo groups, though albeit it was less in the control group                

than in the plcebo group. It could be possibly asserted that aromatherapy is a useful nursing                
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intervention in reducing pain severity and extubation time after CS. It is a cheap and               

complication-free procedure that can promote healthcare level and increase patient          

conveneince at the critical time after OHS. Also, given the contradictory results of the              

related studies, it is recommended that more extensive studies be carried out in future on               

the effect of aromatherapy on patients’ anxiety level. 
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Figure legends 

 

Figure 1: CONSORT 2010 Flow Diagram. 

Figure 2: Extubation time in four groups Lavender, Rose, Placebo, and Control. 

Figure 3: Pain score in four groups Lavender, Rose, Placebo, and Control. 

 

 

15 
 



Table 1 Socio demographic, background diseases, and cardiac surgery variables  

Variable Rose group Lavender group Placebo group Control group P Value ​# 

Soc
io 
de
mo
gra
phi

c 
vari
abl
es  

Age​, Mean (SD) 60.50 (5.26) 58.05 (5.26) 62.27 (6.49) 57.50 (7.43) 0.11 
Body Mass Index​, Mean (SD) 26.58 (2.72) 26.21 (2.60) 26.06 (3.47) 26.41 (2.71) 0.86 

Gender 
Male​, n (%) 25 (62.5) 28 (70) 19 (47.5) 25 (62.5) 

0.21 
Female​, n (%) 15 (37.5) 12 (30) 21 (52.5) 15 (37.5) 

Qualification 

Middle school​, n (%) 5 (12.5) 3 (7.5) 7 (17.5) 6 (15) 

0.37 
High school​, n (%) 17 (42.5) 11 (27.5) 13 (32.5) 8 (20) 
Diploma​, n (%) 18 (45) 23 (57.5) 19 (47.5) 24 (60) 
Higher diploma​, n (%) 0 (0) 3 (7.5) 1 (2.5) 2 (5) 

Smoking history 
Yes​, n (%) 12 (30) 16 (40) 11 (27.5) 9 (22.5) 

0.96 
No​, n (%) 28 (70) 24 (60) 29 (72.5) 31 (77.5) 

Marital status 
Married​, n (%) 40 (100) 38 (95) 40 (100) 39 (97.5) 

0.37 
Single​, n (%) 0 (0) 2 (5) 0 (0) 1 (2.5) 

Bac
kgr
ou
d 

dis
eas
e  

Hypertension history 
Yes​, n (%) 35 (87.5) 27 (67.5) 31 (77.5) 35 (87.5) 

0.09 
No​, n (%) 5 (12.5) 13 (32.5) 9 (22.5) 5 (12.5) 

Diabetic history 
Yes​, n (%) 22 (55) 21 (52.5) 23 (57.5) 21 (52.5) 

0.96 
No​, n (%) 18 (45) 19 (47.5) 17 (42.5) 19 (47.5) 

Pulmonary disease history 
Yes​, n (%) 10 (25) 6 (15) 9 (22.5) 7 (7.5) 

0.66 
No​, n (%) 30 (75) 34 (85) 31 (77.5) 33 (82.5) 

Coagulation problem  
history 

Yes​, n (%) 2 (5) 1 (2.5) 0 (0) 4 (10) 
0.15 

No​, n (%) 38 (95) 39 (97.5) 40 (100) 36 (90) 

Hospitalization history 
Yes​, n (%) 10 (25) 6 (15) 9 (22.5) 7 (17.5) 

0.66 
No​, n (%) 30 (75) 34 (85) 31 (77.5) 33 (82.5) 

Car
diac 
surg
ery 
vari
able

s 

Pump time  Mean (SD) 50.37 (29.28) 50.20 (15.09) 52.05 (16.08) 48.75 (12.05) 0.90 
Ventricular Ejection  
Fraction 

 Mean (SD) 42.87 (5.04) 44.12 (5.87) 43.62 (5.18) 43.75 (7.65) 0.82 

Graft number 
 Mean (SD) 

2.75 (0.92) 2.80 (0.68) 2.95 (0.74) 2.82 (0.81) 
0.71 

# ANOVA, Chi-Square/Fisher’s exact test for numeric and categorical variables, respectively 
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Table 2 State anxiety in the Lavender, Rose, Placebo, and Control groups of patients under coronary artery bypass graft surgery 

Adjust
 Intera
 $ 

Adjusted 
between group  
comparisons  $ 

Unadjusted 
Interaction  

# 

Unadjusted 
between group 
 Comparisons @ 

Control (n=40) Placebo (n=40) Rose (n=40) Lavender 
(n=40) Time Variables 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

0.0P=0.548 P = 0.049 P = 0.499 
44.92 ± 5.05 43.00 ± 6.55 45.70 ± 4.67 44.10±7.60 Before 

State 
Anxiety 44.27 ± 5.59 44.60 ± 5.32 42.55 ± 5.63 42.57±5.93 After 

     0.172       0.496      0.233 0.477 Pvalue * 
* Within group comparisons in repeated measures ANOVA 
@ Between group comparisons in repeated measures ANOVA 
# Time-group interaction in repeated measures ANOVA 
$ Between group comparisons in repeated measures ANCOVA adjusting for age, gender, marital status, qualification, having history of                  
diabetic, pulmonary disease, smoking, hypertension, hospitalization period, and Body Mass index.  
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Table 3 Extubation time in the Lavender, Rose, Placebo, and control groups of patients under coronary artery bypass graft 
surgery 

 Adjusted 
P-value # 

Unadjusted 
P-value # 

Procedure time (Minute) 
Groups Variable 

Mean ± SD 

<0.0001 <0.0001 
431.37 ± 32.73 Lavender group (n=40) 

Extubation time 422.00 ± 19.18 Rose group (n=40) 
437.87 ± 26.95 Placebo group (n=40) 

  442.17 ± 25.17 Control group (n=40)  

# According to the analysis of covariance (ANCOVA) adjusted for pump time, graft number, ejection fraction, age, smoking, respiratory                   
disease, and pulse rate, respiratory rate, systolic and diastolic blood pressure, and SPO​2​ in 13 times.  
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Table 4 Pain severity according to the Visual analog scale in the rose, lavender, placebo, and control groups of patients under coronary 

artery bypass graft surgery 

Pain 
Unadjusted Adjusted# 
OR L U P-Value OR L U P-Value 

Groups         
Control Reference group ----- ----- ----- Reference group ----- ----- ----- 
Placebo 1.574 0.694 3.572 0.278 1.936 0.8269 4.5323 0.128 
Lavender 0.141 0.059 0.338 <0.0001 0.136 0.055 0.337 <0.0001 
Rose 0.046 0.0177 0.121 <0.0001 0.049 0.0181 0.1298 <0.0001 

OR: Odds Ratio; L: Lower bound of 95% CI; U: Upper Bound of 95% CI;  
# According to the multivariate ordinal logistic regression adjusted for age, gender, marital status, qualification, diabetic and smoking                  
history. 
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