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Abstract 

Background: Intravenous catheterization is one of the most common invasive interventions in 

the nursing profession which is associated with pain and patient dissatisfaction. The aim of the 

present study was to investigate the effect of topical lavender essential oil on the severity of pain 

caused by intravenous catheterization. 

Methods: This randomized clinical trial performed on 66 elective surgery candidates in Shahid 

Beheshti Hospital of Sabzevar in 2017. The eligible patients was recruited through convenient 

sampling method considering inclusion criteria they were then randomly allocated into 

intervention (n=33) and placebo (n=33) groups using permutation blocks. 3 puffs of lavender 

essential oil were used onto the insertion sites of patients in the intervention group, while in the 

placebo group there were applied 3 puffs of distilled water. Severity of pain was measured using 

Visual Analogue Scale (VAS) at immediate, 5 and 10 minutes after intravenous catheterization. 

Data was presented descriptive statistics and analyzed using Chi-square and Mann-Whitney in 

SPSS-16. The P-value less than 0.05 considered significant. 

Results: The mean score of pain severity in the intervention group immediately, 5 minutes and 

10 minutes after the intravenous catheterization was 3.00±2.23, 1.36±1.08 and 0.51±1.14, while 
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in patient of placebo group was 5.72±2.46, 3.12±2.23 and 1.8±1.50 respectively, there was a 

statistically significant difference between groups. 

Conclusions: The present study showed that the use of topical lavender essential oil is effective 

in decreasing pain severity caused by the intravenous catheter insertion. Therefore, the topical 

lavender essential oil can be used to prevent pain in patients before catheter insertion. 
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Introduction 

Pain causes fear, anxiety and disability in people more than any other diseases, moreover it is 

regarded as the most common cause of health care researches and clinical complaints in patients 

(1, 2). According to the definition of the International Association for the Study of Pain (IASP), 

pain is an unpleasant sensory and emotional experience associated  with actual or potential 

damage to tissues (3). Different factors may result in pain perception in people. In clinical 

situations, pain can be caused by diagnostic and therapeutic procedures including skin 

perforation using a needle to inject (4). More than 500 million cases of intravenous 

catheterization and more than 25 million instances of intravenous catheterization are annually 

carried out in American hospitals in the world (5). intravenous catheterization insertion is a 

common invasive intervention in nursing profession that causes pain, stress and dissatisfaction in 

patients (6). The initial experience of pain in patients may both create a poor attitude towards 

treatment and cause fear or avoidance of other therapies (7). The lack of effective pain relief 

methods can lead to severe disturbances in the relationship between patient and nurse and to 

decreases patient satisfaction with nursing care (8). Therefore, paying attention to painful clinical 

procedures and the use of appropriate nursing interventions to relieve pain and anxiety are 

important tasks of treatment staff (9). Pharmaceutical and non- pharmaceutical methods are now 

widely used to reduce pain associated with venipuncture including focus deviation, Lidocaine 

injection and Eutectic Mixture of Local Anesthetics (EMLA) cream. The use of any of the 

mentioned methods may cause serious complications and limitations (10). The results of a 

research by Deguzman et al. indicated that intradermal buffer injection of lidocaine 1% will 

generate more effective analgesia than normal saline (11). Both methods may cause anxiety and 

illness as a result of injury and pain (10). In this regard, the results of another study on the topical 

application of spray onto the catheter insertion site by Hartstein et al. also indicated no 

significant relationship between the pain severity in the experimental and the control group (12). 

In practice, the most appropriate method provides the expected analgesia at the shortest time and 

the lowest cost (13). As for the nursing care in many health and treatment centers, the use of 

complementary medicine is now widely increasing as an affordable, easy and limited treatment 

with side effects. According to the definition of the World Health Organization (WHO), the 

herbal medicine is a  crucial component of complementary medicine that has been accepted by a 

large number of people in the society so that 40% of commonly used drugs are currently derived 

from plants and natural resources (14). Lavender with the scientific name, Lavandula 

angustifolia, is a herbaceous, fragrant, perennial and evergreen plant, belonging to the lamiaceae 

family which is  found in Mediterranean regions of Africa and India (15). The essential oil of this 
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plant contains 93 known compounds including Linalool and Linalyl acetate that cause the 

localized analgesic effect of lavender (16). Jagger believes that Linalyl acetate and Linalool are 

absorbed 5 minutes after Lavender oil application onto the skin so that they can be detected in 

the bloodstream with the maximum rate of concentration after 20 minutes (17). The results of 

another herbal medicine- related research by Asgari et al. indicated that the use of lavender 

essential oil onto the catheter entrance site could be effective in reducing the pain severity during 

insertion of arterial needles in patients undergoing hemodialysis (18). Meanwhile, Vakilian et al. 

conducted a study with the aim to survey the effect of lavender essential oil to properly care for 

postpartum episiotomy wound and found that the mean score of pain was not significantly 

different in the Betadine and lavender groups on the fifth day (15). Few studies have investigated 

the effects of lavender in inhalation form on the pain severity of intravenous catheter insertion. 

However, there are few studies on analgesic effects of topical lavender on acute pains such as 

intravenous catheterization. In this regard, the present study aimed to investigate the effect of 

essential oil of topical lavender on pain severity caused by the intravenous catheter insertion in 

patients undergoing elective surgery.  

Methods 

This Randomized Clinical Trial was done on 66 patients undergoing elective surgery at surgical 

wards of Emdad Shahid Beheshti Hospital of Sabzevar in 2017. According to study of Asgari et 

al. (17) and with power 80% the following formula, 59 participants were calculated. Taking into 

account the loss to follow up of %10, a total of 66 samples was estimated.  

 
The inclusion criteria were; age between 18-65 years, being completely consciousness and 

having the ability to establish verbal communication; lack of using analgesic, sedative  and anti-

anxiety drugs at least 6-8 hours before venipuncture; not be addicted to any drugs; and not be 

allergic to lavender essential oil. The exclusion criteria included pain and discomfort before 

intravenous line insertion; psychological disorders; neuropathy or any other illness that affects 

pain perception. The data collection tool was demographic information form and Visual 

Analogue Scale (VAS), VAS is a 10 cm line of which one end belongs to the absence of pain 

(Score 0) and the other end shows the most severe pain (Score 10). The patients should encode 

their pain severity through this scale. VAS is a standard and easy-to-use tool which used in a 

numerous researches. In a study by Asgari et al. the kappa coefficient of pain severity was 0.948 

(4).  

After explaining the purpose and method of the research, informed consent was obtained to the 

participants who were willing to participate in the study. The eligible patients was recruited 

through convenient sampling method considering inclusion criteria and they were then randomly 

allocated into intervention (n=33) and placebo (n=33) groups using permutation blocks. After 

admitting patients into the surgical ward, they transferred into the venipuncture room and lay 

down on the back in a comfortable position for intravenous catheterization. Lavender essential 

oil and distilled water were already prepared in similar containers in terms of shape and size. The 

lavender essential oil, produced by Barij essence Kashan Co, was prepared by distillation and 

water vapor. The participants, assessor (assistant researcher) and statistician were blind which 

participants was allocated in the intervention and the placebo groups. The patients in intervention 
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groupreceived 3 puffs (0.3 ml) of Lavender essential oil (100%) on the venipuncture site 

topically 5 minutes before intravenous catheterization (18). In the placebo group, 3 puffs (0.3 ml) 

of distilled water were used. After 5 minutes, the site was disinfected from center to outside by 

Betadine; and the catheter was inserted and fixed in the patient's hands. The whole venipuncture 

procedure was equally performed by the researcher according to the mentioned principles in the 

reference books in all samples by Malaysian catheter 20 and finally the catheter was fixed with 

anti-allergenic adhesives. After fixing the catheter the researcher assistant, who was unaware of 

intervention, asked the patients to mark the pain severity that they had felt during the 

catheterization, and after 5 and 10 minutes on a VAS. Finally, the collected data was analyzed 

using SPSS 16 according to the descriptive and inferential tests (t-test, Chi-square test, Fisher's 

exact test, and Mann-Whitney test). Significance level of all tests was considered as p<0.05.  

Results 

The mean age of patients was 38.61±12.84 years in the intervention group and 43.67±14.38 

years in the placebo group. Majority of them was married (90.9%), housewives (37.9%), had 

history of hospitalization (69.7%), and lived in the city (60.6%).  

The results indicated that there was no significant difference between patients in two groups in 

terms of variables such as gender, marital status, educational attainment, occupational status, 

hospitalization history and the number of admissions; thus, regarding the mentioned variables, 

both groups were homogeneous. (Table 1) 
 

Table 1. The Distribution of baseline variables by intervention and placebo groups 

         Group  

Variable  

Placebo 

SD± Mean 

Intervention 

SD± Mean 
P value 

Age  38.61±12.84 43.67±14.38 0.137 

BMI  25.83±4.71 25.02±3.55 0.431 

 

The mean scores pain of patients in intervention group immediately, 5 and 10 minutes after 

intravenous catheterization were 3.00±2.23, 1.36±1.81, and 0.51±1.14 respectively. The mean 

pain scores of patients in intervention group immediately, 5 and 10 minutes after intravenous 

catheterization in the placebo group were 5.72± 2.46, 3.12± 2.23, and 1.8±1.50 respectively in 

the placebo group. Results of the Mann- Whitney test indicated that there was a significant 

difference between the severity of pain score among the patients in two groups immediately, 5 

and 10 minutes after the intravenous catheterization (Fig. 1). The severity of patients' pain score 

immediately after the intravenous catheterization (p< 0.001), 5 minutes after the venipuncture 

(p<0.001) and 10 minutes after the venipuncture (p<0.001) in the intervention group was 

significantly less than the placebo group. (Table 2)  
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Table 2. The mean of patients’ pain severity in three time points after the intravenous 

catheterization in the two groups  

                Group 

Variable  

Intervention 

Mean ± SD 

Placebo 

Mean ± SD 
Test result 

Immediately after intravenous catheterization 3.00±2.23 5.72±2.46 P<0.001 

5 minutes after the intravenous catheterization 1.36±1.81 3.12±2.23 P<0.001 

10 minutes after the intravenous catheterization 0.51±1.14 1.8±1.50 P<0.001 

 

As shown in Figure 1, the mean score of patients’ pain severity was lower in the intervention 

group than the placebo group immediately, 5 and 10 minutes after the intravenous catheteriza-

tion.  

 

 

 
 

Discussion 

The findings of the present study indicated that applying topical lavender essential oil onto the 

catheter insertion site indicated a positive effect on the pain severity of intravenous 

catheterization in patients undergoing elective surgery. The mean score of pain severity of the 

patients at all three time points (immediately, 5 and 10 minutes after the intravenous 

catheterization) and was recorded significantly lower in the intervention group (lavender 

essential oil) than in the placebo group. It is in accordance with the study results of Asgari et al. 

which indicated that the use of topical lavender essential oil in the arterial needle entry site in 
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hemodialysis patients decreased the pain severity of needle entry (18). Beyk Moradi et al. 

illustrated that the pain severity was lower in children in the intervention group who received 

Lavender Essence immediately, 5 and 10 minutes after the venipuncture (19). The major findings 

of their study were also consistent with the present study. Also,  Bagheri et al. found that the 

inhalation aromatherapy with lavender 10% affected the pain caused by the insertion of arterial 

needles in patients undergoing hemodialysis (20). Moreover, in another similar study, Tougba 

Karman et al. demonstrated that inhaling gas fumes with dimensions of 5×5 along with 2 drops 

of lavender essential oil 1% decreased patients' pain and anxiety during venipuncture as well as 

increasing their satisfaction (21). In another study with the aim of investigating the effect of 

aromatherapy with lavender essential oil on the level of stress and pain severity caused through 

the needle insertion by Sion Kimet et al. (2011), the results indicated that  inhalation of lavender 

essence along with oxygen and through a mask could decrease the stress and pain severity during 

the needle insertion (22); and the results were consistent with the present study. However, the 

present study was not consistent with results of a research by Vakilian et al. In their study 

entitled "the effect of lavender essential oil on the Postpartum episiotomy wound care", they 

discovered that the mean score pain was not statistically different in the Betadine and lavender 

group on the fifth day (15), probably due to the method of using lavender or the use of low dose 

medication, or due to the difference in the extent of injury (episiotomy due to the intravenous 

catheterization).  

We aware that a number of limitations may have influenced the results obtained. These 

limitations included the different threshold of pain in different people; and the participants' 

cultural; social of psychological factors which affected the pain severity due to the intravenous 

catheterization, but the researcher could not placebo the above-mentioned factors.  

Conclusion 

Overall, knowledge level regarding HPV vaccination among the medical sciences students in 

southwest of Iran was low. Less than half of the respondents had positive attitude towards HPV 

vaccination. However, more than half of them were willing to get HPV vaccine.                  

 As future health professionals, medical sciences students play a pivotal role in spreading 

awareness among a wide range of population. Considering that all participants were studied at 

medical sciences university and most of them have obtained information about HPV vaccine and 

cervical screening from medical courses at the university, it is predictable that the awareness 

level of HPV vaccination will be even lower in the general population. It is necessary to 

implement sexual health education programs on cervical cancer, HPV infection and HPV 

vaccination for both the public and the students. Inclusion of HPV vaccine in the National 

Program on Immunization would also be an effective strategy for improving HPV vaccination 

and access. 
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