
Randomized Controlled Study in the Use of Aromatherapy for Pain Reduction and 
to Reduce Opioid Use in the Emergency Department

RESULTS
• Mean change in pain score of the placebo group was 0.66 with a 

standard deviation of 1.82.

• It can be said with 95% confidence that these means are statistically 
significant as the statistical test used yielded a P value that was below 
our set target level. 

• Out of 230 patients in the study only 28 received an opioid 
medication.

• The mean amount of opioids given to the therapeutic groups was 0.17 
MME with a standard deviation of 0.66 as compared to 0.47 MME 
(standard deviation 1.35) and 0.72 (standard deviation 1.90) for the 
placebo and control groups respectively.

DISCUSSION
Our study confirmed the theory posited by Lakhan, Sheafer, and Tepper 
that aromatherapy is effective in reducing pain (2016). Additionally, we 
were able to demonstrate a difference between the placebo effect and a 
true therapeutic effect by utilizing a control group apart from the placebo 
and therapeutic group. 

The study did not discriminate in the types of pain that were treated or 
exclude patients with known opioid dependence. While we set out to 
lessen the opioids used in the ED, the sample size of those receiving 
opioid analgesics across all groups was too small to demonstrate 
statistical significance. This may have been provider preference in 
avoiding opioids. It is also worthy to note our population at a free-
standing  ED may not be comparable to an ED physically attached to a 
hospital. 

As this study was voluntary to participants, it is important to note the 
inequity of gender with nearly three times the number of women (n = 
170) compared to men (n = 59). This could indicate that women are more 
likely to be receptive to this treatment, but it is uncertain at this time 
why this inequity exists. 

OBJECTIVES
• Identify if the use of aromatherapy with essential oils is effective in 

reducing pain.

• Determine if the use of aromatherapy would lessen the amounts of 
opioid medications given after aromatherapy treatments. 

RESULTS
• Sample population of 230 patients with 170 female and 60 male

• Mean initial pain score of all patients were 6.93 with a standard 
deviation of 2.18

• Mean post treatment pain score of all patients were 6.35 with a 
standard deviation of 2.68

• Mean change in pain score of the therapeutic group was 0.96 with a 
standard deviation of 1.23.

CONCLUSIONS
• The therapeutic group showed a larger reduction in their pain score 

compared to the placebo group and control group.

• The significance of lowering a patient’s pain legitimizes the use of 
aromatherapy as part of a multimodal approach at controlling pain. 

• The data does not support that aromatherapy alone can reduce the 
use of opioids in an ED setting. 
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BACKGROUND
• The CDC indicates a rising opioid problem in America to the point of 

labeling it an epidemic. It began in the 1990’s, and there was a 
dramatic rise in 2010 (2020).

• From our observations, many patients experience a delay in treatment 
of pain due to long wait times to see a provider.

• Experts in healthcare agree that a multimodal approach to the 
treatment of pain adequately controls pain while reducing the amount 
of opioids being administered. (ACEP, 2017).

• Aromatherapy is a nurse-led intervention that has the potential of 
reducing pain. According to a systematic review by Lakhan, Sheafer, 
and Tepper, there is evidence that could support its effectiveness in 
pain control, but there are few highly empirical studies to provide a 
strong case (2016).

NURSING IMPLICATIONS
• Emergency Departments can confidently implement aromatherapy 

programs as a nurse-led intervention to reduce pain especially in the 
absence of a provider assessment.

• Aromatherapy can be a means of early intervention for pain reduction 
and potentially raise patient satisfaction scores. 

• Aromatherapy can be considered as another tool to utilize in a 
multimodal approach to the treatment of pain.
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METHODS
Design: Randomized single-blinded study.

Setting: The study took place in a suburban/rural free-standing 
emergency department (ED) that sees approximately 32,000 patients 
annually. 

Participants: Adults aged 18-75 who presented to the emergency 
department with a complaint of pain.

Exclusion criteria: Minors < 18, elderly > 75, pregnant, systolic BP< 90, 
history of adverse reaction to essential oils, administration of analgesic 
during length of stay or within 1 hour prior to enrollment in the study.

Procedure: 
• Patients that met the inclusion criteria were consented for the study. 

• A sealed envelope, which included one of three group designations, 
was assigned to the patient. 

• Pain was assessed using the visual analog scale (VAS). 
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METHODS
• Those patients in the therapeutic or placebo groups were provided 

with an aroma to inhale once every 2-3 minutes until they were 
reassessed. The control group did not receive a therapy. 

• Pain was reassessed no sooner than 30 minutes after receiving the 
treatment. 

• No analgesic of any kind was given during the time between the pain 
assessments, and opioids were given at the provider’s discretion after 
the pain and satisfaction scores were recorded.

• Patients presenting to the ED with a complaint of pain who chose to 
enroll in the study were presented with a sealed envelope that 
assigned them to one of three groups.

Therapeutic 
Group

Placebo 
Group

Control 
Group

Inhaled
lavender, sweet 
marjoram, and 

pink grapefruit*

vanilla infused 
jojoba oil

no aroma or analgesic 
treatment

Participants (N = 230) 74 79 77

Gender Breakdown

Male 19 17 23
Female 55 62 54

* Pink grapefruit added for aesthetic purposes and no known analgesic properties.
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