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Introduction 

Kidney stones represent a prevalent urological condition, necessitating treatment 

through a range of procedures, including transurethral lithotripsy (TUL), 

percutaneous nephrolithotomy (PCNL), and extracorporeal shock wave 
lithotripsy (ESWL). Presently, the aforementioned treatment modality has 

emerged as the primary therapeutic option for managing sizable kidney stones in 

the renal pelvic, Calix, and calyceal diverticulum (1). 
In contemporary surgical practice, there has been a notable shift towards 

employing minimally invasive techniques in the treatment of patients across all 

medical disciplines. This trend is particularly pronounced in the realm of 
urological treatments pertaining to urinary system stones (2). The endoscopic 

approach has been shown to effectively decrease postoperative pain. This strategy 

has several advantages, including the reduction of hospitalization duration, cost 
reduction, and enhanced patient satisfaction. While endoscopic surgery has been 

shown to mitigate postoperative pain by minimizing tissue manipulation and 

utilizing smaller incisions, it is important to acknowledge that no surgical 
procedure is entirely devoid of pain and anxiety. Consequently, several 

approaches are employed to alleviate the pain and anxiety (3). 

Surgery is commonly considered a stressful experience for both the patients 
and their family (4). Surgical anxiety has been found to induce alterations in the 

physiological functioning of the human body, hence posing potential risks to an 

individual's overall health and impeding the process of tissue recovery and repair 
(5). Anxiety has been seen to result in several physiological and behavioral 

manifestations. These include diminished appetite, discomfort, sleep 

disturbances, compromised immune function, delayed wound healing, elevated 

vital signs, impaired concentration, decreased engagement in self-care tasks, as 
well as lower collaboration with healthcare professionals (6). 

The presence of anxiety has been found to impact the level of postoperative 
pain experienced and the subsequent healing process following anesthesia (7). 

Effective management of anxiety during the preoperative phase has the potential 

to promote cardiovascular stability, thus enhancing the patient's overall health 
throughout the surgical procedure and subsequent recovery period. Additionally, 

the management of anxiety has been found to be associated with a decrease in 

the use of anesthetics during surgical procedures, improved pain tolerance, and 
faster patient discharge from medical facilities (8). 

Postoperative pain is among the most common and important issues of 

patient care. A significant majority of patients, over 80%, encounter immediate 
postoperative pain following surgical procedures, with about 70% of patients 

reporting pain levels ranging from moderate to severe (9,10). Recently, 

medication therapy is no longer regarded as the optimal and exclusive approach 
for mitigating the patients' pain and anxiety. While pharmaceuticals effectively 

alleviate the patient’s pain and anxiety, they frequently cause undesirable adverse 

reactions (11). In this context, the utilization of many approaches in 
supplementary medicine might prove advantageous. Complementary and 

alternative medicine (CAM) therapies encompass a range of strategies employed 

for disease prevention, treatment, and the enhancement of overall health and 
well-being in conjunction with conventional medical interventions. A widely 

embraced kind of alternative medicine that has gained significant popularity is 

aromatherapy, which involves the utilization of various aromatic substances (12, 
13). 

Damask rose is a medicinal plant whose essential oil is utilized in the practice 

of aromatherapy (14). It has been reported that rose has sedative, analgesic, 
antioxidant, antibacterial, and antidiabetic effects (15). Iran is recognized as one 

of the leading nations in rose production globally, which is well-known as 

Mohammadi flower, placing it in the top four countries in this industry (16). The 
purpose of this study is to investigate the potential benefits of aromatherapy, 

specifically the inhalation of Damask rose, on anxiety and pain experienced by 

patients undergoing endoscopic lithotripsy. Despite the increasing popularity of 
aromatherapy, there remains a limited number of studies that have examined its 

effectiveness in this context, highlighting the need for further investigation. Our 

research team aims to address this gap in the literature and provide valuable 
insights into the potential role of aromatherapy in improving patient outcomes in 

this population. 

Highlights 

What is current knowledge? 

According to the existing literature, no study has assessed effect of damask 

rose aromatherapy on the patients’ anxiety and pain before and after 

endoscopic lithotripsy. 

What is new here? 

This study shows that the use of inhalation damask rose aromatherapy 

results in temporary pain alleviation and a decrease in both overt and covert 

anxiety levels among individuals following endoscopic lithotripsy. 

Abstract 

Background: Aromatherapy is a modality within the realm of alternative medicine to manage pain and alleviate anxiety 

in high-stress circumstances. The primary objective of this study was to examine the impact of damask rose on the 

levels of anxiety and pain experienced by patients under endoscopic lithotripsy. 

Methods: The present double-blind randomized clinical trial was conducted at hospitals in Shiraz, Iran, in 2022, 

involving 120 patients undergoing endoscopic lithotripsy. These patients were randomly allocated into control and 

intervention groups using a permuted block design. The data collection was done using the Spielberger and the Visual 
Analog Scale questionnaires at three stages: the baseline period, the pre-operative holding area, and six hours following 

the surgical procedure. The intervention group was exposed to a cotton swab infused with three drops of damask rose 

for a duration of 30 minutes. The data analysis included descriptive statistics, repeated measure analysis of variance, 
and pairwise comparisons utilizing the Bonferroni post hoc test. 

Results: The mean levels of overt anxiety in the intervention group during the first and second phases of the 
intervention were 46.17±7.18 (P < 0.001) and 46.32±3.24 (P=0.021). Furthermore, the mean covert anxiety levels in 

the intervention group throughout the first and second phases were found to be 45.10±7.83 (P=0.003) and 45.87±3.59 

(P < 0.001). The intervention group exhibited a mean pain level of 5.7±1.01 during the initial phase and 2.53±0.81 
throughout the second phase (P < 0.001). 

Conclusion: The findings of this study indicated that rose aromatherapy reduced both overt and covert anxiety levels, 

as well as the pain experienced by patients both pre- and post-endoscopic lithotripsy. 
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Methods 

This study is a double-blind, randomized clinical trial that assessed the levels of 

pain and anxiety among patients both before and after the intervention in three 

distinct phases. The CONSORT flow chart of the randomized trial is shown in 

Figure 1. The research sample consisted of patients who were eligible for 

endoscopic lithotripsy, including TUL and PCNL, in hospitals affiliated with 
Shiraz University of Medical Sciences. These patients were recruited based on 

predetermined criteria using convenient sampling. To ensure randomization, a 

permutation block approach was employed to assign individuals to either the 
control or intervention group. Given that the participants were enrolled at two 

medical facilities, namely AliAsghar and Faqihi Hospitals, it was deemed 

appropriate to distribute the samples into ten blocks, each consisting of 6 samples, 
inside each respective facility. The process of random assignment to control and 

intervention groups was conducted using online web-based software. 

 

 
Following the allocation of patients into the control and intervention groups, 

the Spielberger questionnaire and Visual Analog Scale (VAS) were completed 

prior to the implementation of the intervention in both groups. Subsequently, 
within the intervention group, the researcher applied a cotton pad infused with 

three drops of rose essential oil (40% concentration, Barich Company, Kashan) 

onto the patient's garments, securing it at a distance of 10 cm, using a plastic pin 
for a duration of 30 minutes. Subsequently, the patient was instructed to breathe 

normally. Following a period of 30 minutes, a colleague reassessed the patient's 

pain and anxiety levels (first stage). 
The aromatherapy intervention was resumed by the researcher six hours after 

the operation and re-establishment of connection with the patients. All the 
measurements outlined in the initial stage were replicated for the patients enrolled 

in the intervention group. Subsequently, the colleague employed the 

aforementioned tools to assess the levels of pain and anxiety experienced by the 

patients following a 30-minute exposure to the rose aromatherapy (second stage). 

In the control group, the researcher affixed a cotton material soaked in 

distilled water onto the patient's clothing using a plastic pin, positioning it at a 
distance of 10 cm for a duration of 30 minutes. Subsequently, a colleague 

assessed the level of pain and anxiety experienced by the participants (first stage). 

Six hours post-surgery, the researcher conducted a second round of 
measurements for the control group patients using the aforementioned tools. The 

questionnaires were administered by a colleague (second stage). All medical and 

nursing measures were taken similarly for both groups as the ward routine, and 
the research team measured the level of pain and anxiety at similar times in both 

groups. 

The sample size was calculated based on the research conducted by 
Koohestani et al. (17). The significance level (α) was set at 0.05 and the power 

(β) at 0.20. Additionally, a confidence coefficient of 95% and a power of 80% 

were considered. Also, a 10% decrease in the number of participants was 
considered, resulting in a total of 60 individuals in each group. 

The inclusion criteria in the study were effective communication skills, lack 

of dependence on drugs, absence of mental abnormalities, and avoidance from 

wearing perfume during the duration of the study. The exclusion criteria included 

respiratory and allergy conditions, patient noncompliance, and withdrawal from 

the study. The study objectives were presented to the patients by a trained 
research assistant. Additionally, the patients were instructed to complete the 

questionnaires. Participants had the autonomy to voluntarily discontinue their 

participation in the present study, ensuring the preservation of their rights and 

interests without any infringement. Subsequently, the patients were requested to 

provide written informed consent to voluntarily participate in the study. 

Furthermore, illiterate participants were provided informed consent by legal 
guardians. The research assistant collected the questionnaires when completed. 

The data collection tools were three questionnaires: 1- demographic 2- visual 

analog scale (VAS) 3- Spielberger questionnaires. The VAS consists of horizontal 
lines ranging from 0 to 10, where 0 represents the absence of pain, and 10 

represents the highest intensity of pain. The research assistant requested the 

participants to assess the magnitude of their pain using a standardized scale. The 
validity and reliability of the scale have been confirmed through several studies 

(18-20). 

The Spielberger State-Trait Anxiety Inventory (STAI) questionnaire has 
several self-assessment measures designed to evaluate both overt and covert 

manifestations of anxiety. The overt anxiety scale comprises a set of 20 items 

designed to assess an individual's immediate and concurrent emotional state at 
the time of responding. The covert anxiety scale encompasses a set of 20 items 

designed to assess the individuals' overall and commonplace emotional states. 

The research conducted by Gustafson et al. (2020) employed Cronbach's alpha 
to assess the internal consistency of this tool, in which the obtained Cronbach's 

alpha coefficient of 0.93 suggests that the tool has proper internal consistency. 

Furthermore, the reliability of the tool, as measured by test-retest, was found to 

be 0.80, with a range of 0.66 to 0.89 (21).  

Descriptive statistics were employed to summarize the data, while 

independent t-tests were used to examine the differences between the groups. 
Repeated measures analysis of variance was utilized to assess the effects of 

multiple measurements, followed by Bonferroni post- hoc testing and marginal 
effect for pairwise comparisons. The collected data were analyzed using SPSS 21 

software. 

 

Results 

A total of 120 patients participated in this study, with a majority being male 

(61.7%). Among the participants, 35 individuals (29.2%) possessed either a 
diploma or a bachelor's degree. The mean age, height, and weight of the subjects 

were 47.79±14.48 years, 166.88±8.80 cm, and 70.83±12.19 kg, respectively. The 

statistical analyses revealed no statistically significant differences between the 
two groups regarding their demographic characteristics (Table 1). 

 

 
The repeated measure analysis of variance revealed a statistically significant 

effect of time on the mean pain levels (P < 0.001). Hence, owing to the 
importance of the interaction, marginal averages (also known as marginal effects) 

were employed for both intra-group and inter-group comparisons in all instances 

(Table 2). 
 

 

 
Figure 1. The CONSORT flow chart of the randomized trial 
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Table 1. Participants’ demographics of intervention and control groups 

Variables 
Control. (n=60) Intervention. (n=60) 𝒙𝟐 𝒐𝒓 𝒕 

P-value 

N (%) or Mean ± SD 

    Age (years) 47.10 ± 15.64 48.48 ± 13.31 - 0.52 0.603a 

    Length (cm) 167.48 ± 8.88  166.26 ± 8.74 0.76 0.451a 

    Weight (kg) 70.93 ± 12.38 70.73 ± 12.09 0.09 0.929a 

    Gender 
Male 39 (65) 35 (58.3) 

0.56 0.573b 
Female 21 (35) 25 (41.7) 

Education 

Illiterate 14 (23.3) 19 (31.7) 

2.74 0.433b 
Diploma 19 (31.7) 16 (26.7) 

Bachelor 16 (26.7) 19 (31.7) 

Master 11 (18.3) 6 (10) 

a Independent Samples test. 
b Chi-Square test. 

Table 2. Evaluating repeated measurements variance for intergroup and intragroup effects 

Source 
TYPE 3 Sum of 

Squares 
Df* Mean Square F P-value 

Pain 617.09 1.44 428.00 225.05 0.0001 

Pain × Group 406.69 1.44 282.07 148.32 0.0001 

Overt Anxiety 305.84 2 152.92 8.52 0.0001 

Overt Anxiety × Group 119.04 2 59.52 3.32 0.038 

Covert Anxiety 16.71 1.60 10.44 0.39 0.633 

Covert Anxiety × Group 213.12 1.60 133.21 4.93 0.013 

* Degrees of freedom 
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Regarding the pain variable, the results indicated that prior to the 

intervention, there were no statistically significant differences in the mean pain 

levels between the two groups (P=0.489). During the initial phase of the 
intervention, the intervention group exhibited a statistically significant reduction 

in the mean pain by 2.20 units compared to the control group (P < 0.001). 

Furthermore, following the surgical procedure and throughout the second phase 
of the intervention, it was seen that the pain in the intervention group was 5.03 

units lower compared to the control group (P < 0.001). Furthermore, the mean 

difference between various time within the control and intervention groups was 
presented in Table 3. 

About the analysis of overt anxiety, the utilization of marginal averages was 

necessary for both intra-group and inter-group comparisons in all instances, 
owing to the observed significance of the interaction effect (P=0.04). The mean 

difference of this measure between the intervention and control groups prior to 

the intervention was 0.17. However, this difference was not statistically 
significant (P=0.862). During the initial stage of the intervention, the mean 

anxiety level in the intervention group was found to be 2.47 units lower than that 

of the control group (P=0.021). Furthermore, during the second stage of the 

intervention, the mean anxiety level in the intervention group showed a reduction 

of 2.02 units compared to the control group (P < 0.001). Moreover, the mean 

difference overt anxiety between various time within the control and intervention 
groups was presented in Table 4. 

To facilitate the comparison of covert anxiety, the marginal mean was 

employed for both intra-group and inter-group comparisons in all instances, 
given the significance of the interaction effect (P=0.013). Regarding the covert 

anxiety variable, the results indicated that prior to the intervention, there were no 

statistically significant differences (P=0.868) in the mean covert anxiety levels 
between the two groups, suggesting that the two groups were comparable in terms 

of this variable. During the initial stage of the intervention, the intervention group 

exhibited a statistically significant reduction of 3.55 units in covert anxiety 
compared to the control group (P=0.003). Furthermore, during the second stage 

of the intervention, the mean level of covert anxiety exhibited a reduction of 2.13 

units in the intervention group compared with the control group (P < 0.001). In 
addition, the mean difference covert anxiety between various time within the 

control and intervention groups was presented in Table 5. 

 

Table 3. Multiple comparisons of means of pain intensity before and after intervention in two groups using Bonferroni test 

Times 
Before intervention (1) 

(Mean±SD) 

First after intervention (2) 

(Mean±SD) 

Second after intervention (3) 

(Mean±SD) Time Mean Difference± SE P-value 

Groups 

Control (n=60)  8.17 ± 1.53 7.93 ± 1.21 7.57 ± 1.75 

1-2 0.23±0.13 0.253 

2-3 0.37±0.23 0.354 

1-3 0.60±0.26 0.061 

Intervention (n=60) 8.33 ± 1.05 5.73 ± 1.01 2.53 ± 0.81 

1-2 2.60±0.13 0.0001 

2-3 3.20±0.23 0.0001 

1-3 5.80±0.26 0.0001 

Mean Difference ± S.E 0.17±0.24 -2.20±0.20 -5.03±0.25 
 

P-value 0.489 0.0001 0.0001 

 

 
Table 4. Multiple comparisons of means of Overt Anxiety before and after intervention in two groups using Bonferroni test 

Times 
Before intervention (1) 

(Mean±SD) 

First after intervention (2) 

(Mean±SD) 

Second after intervention (3) 

(Mean±SD) Time Mean Difference± SE P-value 

Groups 

Control (n=60) 49.23 ± 3.91 48.63 ± 3.97 48.33 ± 2.08 

1-2 0.60±0.69 1 

2-3 0.30±0.83 1 

1-3 0.90±0.79 0.777 

Intervention (n=60) 49.40 ± 6.33 46.17 ± 7.18 46.32 ± 3.24 

1-2 3.23±0.69 0.0001 

2-3 -0.15±0.83 1 

1-3 3.08±0.79  0.0001 

Mean Difference ± SE 0.17±0.96 -2.47±1.06 -2.02±0.50 
 

P-value 0.862 0.021 0.0001 

 

 

Table 5. Multiple comparisons of means of Covert Anxiety before and after intervention in two groups using Bonferroni test 

Times 
Before intervention (1) 

(Mean±SD) 

First after intervention (2) 

(Mean±SD) 

Second after intervention (3) 

(Mean±SD) 
Time Mean Difference ± SE P-value 

Groups 

Control (n=60) 47.27 ± 5.68 48.65 ± 4.74 48 ± 2.83 

1-2 -1.38±0.60 0.069 

2-3 0.65±0.96 1 

1-3 -0.73±0.94 1 

Intervention (n=60) 47.45 ± 6.34 45.10 ± 7.83 45.87 ± 3.59 

1-2 2.35±0.60 0.0001 

2-3 -0.77±0.96 1 

1-3 1.58±0.94  0.285 

Mean Difference ± S.E 0.18±1.10 -3.55±1.18 -2.13±0.59 
 

P-value 0.868 0.003 0.0001 
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Discussion 

The present study was conducted to examine the impact of rose aromatherapy on 

the levels of anxiety and pain experienced by patients undergoing endoscopic 

lithotripsy. The findings of this study indicated that within the intervention group, 

the damask rose aromatherapy resulted in a significant reduction in the mean pain 

throughout the initial and second phases of the intervention, as compared to the 
baseline period. Furthermore, the results of the present study indicated that the 

intervention group experienced a reduction in the mean levels of overt and covert 

anxieties during both stages of aromatherapy, as compared to the control group.  
Sadeghi et al. (2020) conducted a study to investigate the impact of damask 

rose aromatherapy on the level of pain experienced by burn patients. The findings 

of their study revealed a significant reduction in pain intensity among patients 
following the intervention (18). A meta-analysis conducted by Nasiri et al. (2021) 

examined the impact of damask rose aromatherapy on the severity of acute pain 

in adults. The study revealed a significant decrease in pain intensity among 
patients following the intervention (22). The study conducted by Bastani and 

colleagues in 2017 demonstrated that using damask rose essence in aromatherapy 

can have a positive impact on pain relief following knee arthroscopic surgery 
(23). Additionally, a study by Roozbahani and team in 2015 found that inhalation 

of damask rose water can help reduce labor pain (p < 0.001), which supports the 

findings of the current study (24). 

A clinical trial by Abbasi et al. (2020) examined the impact of damask rose 

aromatherapy on the severity of postoperative pain, the overt and covert anxiety 

levels experienced by women after a caesarean section. The researchers 
employed damask rose essential oil as an intervention for a duration of 30 

minutes among the participants. The researchers demonstrated a significant 

reduction in maternal pain levels, and also the mean score of overt and covert 
anxiety following surgery was significantly lower in the intervention group 

compared to the control group (4), which supports the findings of the current 

study. Moreover, in line with the present study, Bikmoradi et al. examined the 
impact of damask rose aromatherapy on anxiety levels among patients 

undergoing coronary angiography. The study demonstrated a statistically 

significant difference in the mean anxiety score in the intervention group 
compared with the control group (25).  

Farzaneh et al. (2022) investigated the impact of damask rose aromatherapy 

on the levels of overt and covert anxiety among patients scheduled for lithotripsy 
operations prior to the procedure. A statistically significant difference (P < 0.001) 

was seen when they compared the mean levels of overt and covert anxiety 

between the control and intervention groups. They revealed a reduction in overt 

and covert anxiety levels among patients in the intervention group prior to 

surgery (26). Also, Mirzaee et al. conducted a study that demonstrated the 

effectiveness of Damask rose essential oil aromatherapy in reducing pre-
endoscopic anxiety among patients (27). 

Fazlollahpour et al.'s study aimed to examine the impact of inhaling rose 

essential oil through aromatherapy on anxiety levels in patients undergoing 
coronary artery bypass graft. The findings of this study indicated that, in contrast 

to the current study, there was no significant reduction in the severity of anxiety 

observed among the intervention groups (28). This lack of significant effect may 
potentially be attributed to the duration of exposure to the rose aroma. Azizi et al. 

(2018) conducted a study that demonstrated a reduction in pain before and after 
dressing through the inhalation of lavender essence. Furthermore, there was no 

meaningful variance in pain intensity between the placebo and control groups. 

The primary distinction between the current study and the earlier one is the 
inhaler type used (29). The research conducted in this study was focused on 

patients who underwent lithotripsy procedures. The study has several limitations, 

including the reluctance of some patients to cooperate in the research, the absence 

of a dedicated space for implementing aromatherapy, and the lack of comparable 

studies on damask rose inhalation in this patient population. Consequently, it was 

not feasible to draw comparisons with existing research findings. As a result, 
prospective studies should focus on replicating this research with a different 

demographic and patients with varied medical conditions, exploring diverse 

aromas, and investigating the optimal duration of aromatherapy. 

 

Conclusion 

The use of inhalation damask rose aromatherapy was found to result in temporary 
pain alleviation and a decrease in both overt and covert anxiety levels among 

individuals following endoscopic lithotripsy. Given the cost-effectiveness of this 

intervention for patients, nurses can employ it as a kind of individualized 
treatment to attain relaxation and secure its short-term advantages. 
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