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 Abstract 

Background. Patients undergoing open-heart surgery experience significant anxiety due 

to invasive nature of the procedure. Aromatherapy with herbal essential oils such as 

valerian and lemon balm has been recognized as an effective complementary 

intervention because of its sedative and anti-anxiety properties. The present study aimed 

to compare the effects of aromatherapy with valerian and lemon balm on anxiety in 

patients undergoing open-heart surgery. 

Methods. This clinical trial was conducted on 92 patients who were candidates for open-

heart surgery and referred to Ghaem Hospital, Mashhad University of Medical Sciences. 

The patients were randomly assigned to three groups: control, valerian aromatherapy, 

and lemon balm aromatherapy. Two intervention groups were subjected to aromatherapy 

for 10 minutes with gauze impregnated with 20 drops of valerian or lemon balm herbal 

distillate in the evening before surgery, as well as in the morning and evening of the first 

and second postoperative days, and in the morning of the third postoperative day. In the 

control group, gauze impregnated with distilled water was used. The Spielberger 

Anxiety Questionnaire was completed before the intervention and again after 

aromatherapy on the third day. Data were analyzed using SPSS software (version 16). 

Repeated measure analysis of variance and paired t-tests were used to compare variables 

between or within groups. 

Results. The mean and standard deviation of the patients' age was 58.66±9.47 years. The 

mean and standard deviation of postoperative anxiety scores were 39.33±4.81, 

38.80±5.11, and 44.45±4.92 in the aromatherapy group with valerian, lemon balm, and 

the control group, respectively. Aromatherapy with valerian and lemon balm 

significantly reduced anxiety in patients undergoing open-heart surgery (P<0.001); 

however, no significant difference was observed between the two aromatherapy groups 

(P< 0.05).  

Conclusion. Aromatherapy with valerian and lemon balm, as a non-invasive and 

complementary intervention, can help reduce anxiety in patients after open-heart 

surgery.  

Practical Implications. It appears that there is no significant difference between the 

effects of valerian or lemon balm aromatherapy on anxiety after open-heart surgery. 
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Extended Abstract 

 

Background 

Coronary artery bypass grafting and heart valve 

replacement are among the most common types of 

open-heart surgery, performed to increase survival 

and improve patients’ quality of life. In recent 

years, the prevalence of cardiovascular diseases in 

developing countries has risen considerably, leading 

to a significant increase in the number of these 

surgeries. Therefore, effective management and 

control of anxiety after open‑heart surgery are 

essential. Anxiety is one of the most common 

psychological disorders experienced by patients 

undergoing cardiac surgery. It can lead to sleep 

disturbances, severe pain, arrhythmias, and 

worsening of cardiac complications. Although anti‑

anxiety medications are widely used, their potential 

side effects have increased attention toward 

complementary therapies such as aromatherapy. 

Therefore, this study aimed to compare the effects 

of aromatherapy with valerian and lemon balm on 

anxiety in patients undergoing open-heart surgery. 

 

Methods 

This randomized, placebo-controlled clinical 

trial was conducted on 92 patients who were 

candidates for open-heart surgery and were 

admitted to Ghaem Hospital, Mashhad University 

of Medical Sciences, in 2024. Participants were 

randomly assigned to three groups: placebo group 

(n= 31), valerian aromatherapy (n= 30), and lemon 

balm aromatherapy (n= 31). The sample size was 

calculated using G-Power software (effect size f= 

0.25, α= 0.05, power= 0.8, number of groups=3). 

The main inclusion criteria were age between 20 

and 75 years, candidacy for open‑heart surgery, 

absence of olfactory disorders, and no known 

allergy to medicinal plants. The exclusion criteria 

included failure to remove the endotracheal tube 

within 12 hours after surgery, hemodynamic 

instability, and the occurrence of fatal arrhythmias 

during the study period. In the intervention groups, 

aromatherapy was performed using 5% valerian or 

lemon balm extract (200 μl). For this purpose, 20 

drops of the extract were applied to 10 × 10 cm 

sterile gauze, which was then placed on the 

patient’s shoulder for 10 minutes. The intervention 

was administered once in the evening before 

surgery and subsequently twice daily (7:00 AM and 

7:00 PM) for three days after surgery (from the first 

postoperative day until the morning of the third 

postoperative day). In the placebo group, gauze 

impregnated with distilled water was used at the 

same time points as in the intervention groups. The 

primary outcome was the patients’ anxiety score, 

measured using the Spiel Berger Expressive 

Anxiety Questionnaire. Data were analyzed using 

SPSS software (version 16). One‑way and two‑way 

analysis of variance (ANOVA), as well as repeated‑

measures ANOVA, were applied for statistical 

comparisons. A p‑value of less than 0.05 was 

considered statistically significant. This study was 

approved by the Ethics Committee of Mashhad 

University of Medical Sciences 

(IR.MUMS.NURSE.REC.1403.064) and was 

registered in the Iranian Registry of Clinical Trials 

(IRCT20241014063358N1). 

 

Results 

In the present study, 93 patients who were 

candidates for open-heart surgery were initially 

enrolled. Of these, one patient in the valerian 

aromatherapy group was excluded due to clinical 

complications; therefore, data from 92 patients were 

ultimately analyzed. The mean age of the 

participants was 58.66±47.9 years. The three groups 

were comparable with respect to demographic and 

clinical characteristics, including age, body mass 

index (BMI), education level, gender, smoking 

status, marital status, and type of surgery. The mean 

anxiety scores of the patients before the intervention 

did not differ significantly among the three groups 

(F=2.09, P=0.12). After surgery, the mean standard 

deviations of anxiety scores were 39.33±4.81 in the 

valerian aromatherapy group, 38.80±5.11 in the 

lemon balm aromatherapy group, and 44.45±4.92 in 

the control group. Changes in anxiety scores over 
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time were analyzed using repeated-measures 

analysis of variance. Mauchly’s test was used to 

examine the assumption of sphericity, and the 

assumption was violated (P≤0.01); therefore, the 

Greenhouse-Geisser correction was applied. The 

results indicated that the interaction between group 

and time was not statistically significant (F=0.107, 

P=0.89). However, the within‑group changes in 

anxiety scores over time were significant (F=18.61, 

P<0.001), with an effect size of 0.063. Within‑

group analyses using paired t‑tests showed that the 

mean anxiety scores before and after the 

intervention decreased significantly in both the 

valerian and lemon balm aromatherapy groups 

(P<0.001), with effect sizes of 0.140 and 0.354, 

respectively. In contrast, in the placebo group, 

within‑group changes in anxiety scores was not 

statistically significant (P=0.16). The results of the 

two‑way ANOVA showed that none of the 

patients’ demographic or background characteristics 

had a significant interaction with the type of 

intervention on postoperative anxiety scores 

(P>0.05), indicating that the reduction in anxiety 

was independent of these variables. 

 

 

Conclusion 

The results showed that aromatherapy with 

valerian and lemon balm can serve as an effective 

complementary, non‑invasive, and safe intervention 

for reducing anxiety in patients undergoing open‑

heart surgery. The significant reduction in anxiety 

scores in both intervention groups compared with 

the placebo group indicates the effectiveness of 

these methods in managing postoperative anxiety. 

Although the effect size of lemon balm was larger 

than that of valerian, no statistically significant 

difference was observed between the effects of the 

two plants. In addition, the independence of the 

results from demographic characteristics suggests 

that aromatherapy may be applicable to a wide 

range of patients. Considering the potential side 

effects associated with chemical medications, 

aromatherapy with valerian or lemon balm may be 

recommended as a supportive strategy in nursing 

care to reduce anxiety in patients undergoing open‑

heart surgery. 
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