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I. Hypotheses and Specific Aims: 
 

A. Overall Research Question: Does lavender aromatherapy increase patient satisfaction  
during surgical abortion at less than 10 weeks gestational age?  
 

B. Null Hypothesis: Among women undergoing surgical abortion prior to 10 weeks 0 days 
gestational age, there is no difference in patient satisfaction measured using the ISAS 
between those randomized to lavender aromatherapy or to placebo.  
 

C. Primary Objective: To compare women’s satisfaction with their abortion experience 
as measured on the Iowa Satisfaction with Anesthesia Scale (ISAS) following a 
surgical abortion less than 10 weeks 0 days gestational age between women 
randomized to lavender aromatherapy versus placebo. Our hypothesis is that women 
receiving lavender aromatherapy will report higher satisfaction scores as compared to 
women receiving placebo.  

 
D. Secondary Objectives:  

1. To examine if baseline state and trait anxiety are mediating factors between use of 
aromatherapy and patient satisfaction.  

2. To evaluate differences in patient satisfaction in those who receive oral sedation 
compared to those who receive no sedation, in patients receiving lavender 
aromatherapy and placebo.  

3. To compare maximum procedural pain measured by Visual Analog Scale (VAS) in 
patients receiving lavender aromatherapy and placebo.  

4. To measure patient acceptability of lavender aromatherapy as a complementary 
and alternative medicine used during first trimester surgical abortion through a 
post- procedure survey.  

II. Background and Significance:  

A. Project Summary.  

We propose a single-site, double-blinded, placebo-controlled clinical trial of lavender 
aromatherapy versus placebo for patient satisfaction in adult women having a surgical 
abortion before 10 weeks and 0 days gestation. We will evaluate whether lavender 
aromatherapy is an effective adjunct therapy for patient satisfaction during first trimester 
surgical abortion. We will measure satisfaction using the Iowa Satisfaction with Anesthesia 
Scale (ISAS). We hypothesize that women receiving lavender aromatherapy will report 
higher satisfaction scores compared to women receiving placebo.  

Prior studies have investigated the use of aromatherapy in laboring patients, in 
menstruating women, and in general post-operative populations. No investigations have 
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focused on the use of lavender aromatherapy as an adjunct therapy to paracervical block 
and/or oral narcotics and anxiolytics in outpatient surgical abortion. Our study is novel in 
investigating patient satisfaction with first trimester surgical abortion using lavender 
aromatherapy.  

The contribution of this proposed research to the literature is significant because current 
affordable anesthetic adjuncts to opioids and benzodiazepines are limited.  

B. Background  

In 2016, 80% of abortions occurred within the first ten weeks of gestation.
1 The majority of 

aspiration procedures occur in outpatient settings with premedication including a 
paracervical block and a non-steroidal anti-inflammatory drug.

2 Patients commonly report 
moderately severe pain that is not decreased with oral narcotic medications.

3 Patients 
have a great deal of interest in non- pharmacologic adjuncts that might reduce pain or 
anxiety, or improve the overall patient experience. A previous study showed auricular 
acupuncture reduced pain and anxiety; however, another study evaluating patient choice of 
ambient music, physical contact, narration, meditation, or focused breathing did not find 
that these interventions reduced pain scores.

4-6  

Anxiety may affect the vulnerability and experience of patients who present for first 
trimester surgical abortion and moreover, may be predictive of a patient’s response to 
aromatherapy as a complementary and alternative medicine (CAM). Trait anxiety is a more 
stable, lasting, individual patient characteristic in people who have a tendency to view 
situations as more stressful or dangerous, whereas state anxiety is a temporary negative 
emotion and feeling of apprehensiveness or tension experienced during a threatening 
situation.

7 The stronger the anxiety trait, the more likely a person is to experience 
elevations in state anxiety.  

Aromatherapy-use of essential oils, derived from plants, absorbed through the skin or 
olfactory system-can affect the body in three ways: pharmacologically through effects on 
hormones and enzymes, psychologically through relaxing and sedating effects, and 
physiologically through the brain’s response to inhaling aromas

8-10
. Olfactory stimulation 

related to aromatherapy can reduce pain, specifically nociceptive and acute pain, and 
change physiologic parameters such as pulse, blood pressure, and skin temperature

9,11
.  

The analgesic effect is one lavender’s most studied properties.
12 Lavender has been used 

as a treatment for anxiety and mood disorders, as a sedative, spasmolytic, 
antihypertensive, antimicrobial, antifungal, and antiseptic.

13-14  

Obstetric and gynecologic pain has garnered the most attention when examining the 
efficacy of aromatherapy as an isolated therapeutic intervention.

11 Lavender essential oil 
aromatherapy significantly decreases the severity and length of menstruation pain, and 
also decreases pain intensity and increases satisfaction in laboring patients.

15-18 Although 
aromatherapy is widely used as a CAM adjunct, currently little is known about its 
effectiveness as an adjunct therapy for abortion.

8,19 

III. Preliminary Studies/Progress Report:  None 
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IV. Research Methods 

 
A.  Outcome Measure(s):   

Satisfaction will be assessed using the ISAS, a validated patient-experience centered 
measurement tool.

20-22 This survey was designed to specifically assess participant 
satisfaction with anesthetic care. The self-reported questionnaire consists of 11 question 
items such as “I hurt,” “I felt safe,” “I had nausea,” each assessed on a Likert-type scale 
ranging from “Disagree very much” to “Agree very much.” The responses are then scored 
from -3 to +3 and summed for a total possible score of -33 to +33 and then an average 
score can be obtained. This instrument has been validated in multiple studies, including 
prior abortion studies at this institution (Thaxton and Pitotti, manuscript in preparation). 
Maximum procedural pain will be assessed using an unmarked 100mm VAS scale, with 
anchors at 0mm (left) being “no pain” and 100mm (right) being “pain as bad as it could be.”  

Based on variance findings from the NOVIA (Nitrous Oxide versus IV Sedation for 
Anesthesia study, we performed a sample size calculation with an alpha level of 0.05 and a 
beta of 0.83 in order to detect a 0.5U difference in the mean ISAS score between controls 
and patients receiving lavender aromatherapy. 

 
B. Description of Population to be Enrolled:   

i. Eligibility Criteria  

Eligibility criteria include women who have decided to have an outpatient abortion and are 
at least 18 years of age, with a viable intrauterine pregnancy with gestational age less 10 
weeks 0 days as determined by ultrasound crown rump length. The pregnancy viability 
criteria was included due to the stress, sadness and grief surrounding pregnancy loss that 
may affect the magnitude of difference of the exposure on the outcome of patient 
satisfaction. The less than 10 weeks 0 days gestational age limit was decided based on 1.) 
The majority of abortions occur at less than 10 weeks gestational age 2.) No cervical 
preparation is required and our surgical practice after this gestational age generally 
changes from manual to electric suction.  

ii. Exclusion Criteria  

Exclusion criteria include women with contraindications or allergies to ibuprofen, lidocaine, 
or jojoba oil, with non-viable intrauterine pregnancy or pregnancy greater than or equal to 
10 weeks gestational age. This study will not recruit adults who are unable to consent or 
who are currently incarcerated.  

iii. Number of Subjects and Statistical Power  

Based on variance findings from the NOVIA (Nitrous Oxide versus IV Sedation for 
Anesthesia) study, we performed a sample size calculation with an alpha level of 0.05 and 
a beta of 0.83 in order to detect a 0.5U difference in the mean ISAS score between 
controls and patients receiving lavender aromatherapy. This sample size calculation 
resulted in a sample size of 200 participants (100 receiving lavender and 100 receiving 
placebo). We will enroll up to 220 participants to account for a 10% drop-out rate.  
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We will perform a secondary analysis to evaluate mean ISAS scores in patients who 
received oral sedation compared to those who did not receive oral sedation. Additionally, 
we will perform a secondary analysis to compare mean ISAS in patients with high and low 
state and trait anxiety scores.  

C. Study Design and Research Methods  

i. Research Design and General Methodological Approach  

We propose a single-site, double-blinded, placebo-controlled clinical trial of lavender 
aromatherapy versus inert oil placebo for patient satisfaction in adult women having a first 
trimester outpatient surgical abortion before 10 weeks and 0 days gestation. Our study will 
be conducted at the University of Colorado Comprehensive Women’s Health Center, a 
freestanding outpatient family planning clinic. All study endpoints will be collected on the 
date of procedure and thus no follow-up will be necessary. In order to be able to show that 
lavender aromatherapy is an effective adjunct to standard treatment, we will recruit 200 
women (100 to receive the intervention of lavender aromatherapy and 100 to receive a 
placebo).  

For purposes of masking, all patients enrolled in the study will be required to wear a cloth 
face covering over their nose and mouth during their procedure to minimize diffusion of the 
aromatic scent in the procedure room. All participants will receive standard pre-operative 
analgesia with 600mg Ibuprofen PO and local anesthetic with a standardized 20 cc cervical 
block (10cc of 1% lidocaine without epinephrine mixed with 10cc of 0.9% normal saline). 
The State-Trait Anxiety Inventory (STAI )and a pre-procedure patient survey will be filled 
out prior to the procedure. A visual analog scale (VAS) for maximum procedure pain will be 
filled out immediately after procedure completion (as defined as removal of the speculum). 
Lastly, the Iowa Satisfaction with Anesthesia Scale (ISAS) and a post-procedure patient 
survey will be administered 15 minutes after the completion of the procedure. Surgical 
abortion procedures will proceed per usual clinical practice.  

ii. Subject Recruitment and Allocation  

This study will be performed at the University of Colorado Women’s Comprehensive Health 
Center (CWHC) - a free-standing family planning clinic providing pregnancy termination 
services up to 22 weeks gestational age. Procedures at CWHC are performed by OBGYN 
residents, Complex Family Planning fellows, and faculty.  

Eligibility for participation will be determined by abortion clinic physician providers, all of 
whom are study team members,at initial encounter. Women presenting for abortion will be 
screened by clinic physician providers for eligibility based on chart review, dating 
ultrasound, and patient preference for pain control (IV anesthesia or no) following initial 
provider interview. If determined to be eligible for participation and interested, women will 
meet with trained research staff study team members who will explain the study as well as 
the risks and benefits of participation.  

CWHC performs approximately 20-25 surgical abortions less than 10 weeks 0 days 
gestational age without intravenous sedation each month . We assume 80% enrollment 
and a drop our rate of 10%. Based on this information, we approximate that recruitment will 
be completed in 12 months.  

  
D. Description, Risks and Justification of Procedures and Data Collection Tools: 
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i. Admission Procedure  

Patients presenting for abortion procedure up to 10 weeks 0 days gestation will be screen 
by an abortion clinic physician provider, all of whom are study members, for eligibility 
criteria, only after medical chart has been reviewed, ultrasound has been performed, and 
participant has signed appropriate clinical consent forms for the surgical abortion 
procedure. If eligible, the woman will be approached for possible participation by a 
research assistant in a private clinic room. If interested and willing to participate, the patient 
will undergo consent for study enrollment. All participants determined to be eligible and 
approached will be documented per CONSORT guidelines.  

Following enrollment, participants will be instructed on how to self-administer the 
aromatherapy. Participants will fill out a pre-procedure survey with questions related to 
prior use and feelings regarding aromatherapy and other CAM techniques. Additionally, 
they will fill out the State-Trait Anxiety Inventory (STAI), which is a 40-item self-reported 
questionnaire to measure their current state of anxiety and anxiety proneness. The STAI 
takes approximately 10 minutes to complete. Pre-procedure temperature, pulse and blood 
pressure will be recorded.  

Study randomization to lavender aromatherapy or placebo will occur just prior to the 
initiation of the abortion procedure. A permutated block stratified randomization scheme 
will be utilized so that equal numbers of participants receiving no sedation and PO sedation 
will be randomized to lavender aromatherapy or placebo. 1cc of dilute lavender 
aromatherapy and placebo will be pre-filled in a 5/8 dram mini amber glass bottle provided 
to the patient. Immediately prior to procedure start (defined as after receiving antibiotic and 
emptying bladder), participants will be instructed to self-administer the study product. They 
will bring down their personal cloth mask to chin level and rub the study product within the 
amber glass bottle on their upper lip and nose (left and right ala, alarfacial grooves, and 
columella). Participants will be instructed to take 4 deep breaths and then replace their 
mask over their nose. The patient will then proceed to the procedure.  

The participant, providers, and research team will be blinded to the treatment allocation. 
The level of training of the physician performing the procedure will be documented (e.g. 
resident, fellow, attending). If the physician is at any point concerned about participant 
health or safety, treatment allocation will be revealed in order to provide optimal 
management. If allocation is unmasked to the treatment team, this will be recorded.  

Immediately after procedure completion, a VAS documenting maximum procedural pain 
will be completed. Women will be monitored for a minimum of 15 minutes after procedure 
completion. Post-procedure temperature, pulse and blood pressure will be recorded, and 
participants will receive written and verbal discharge instructions. At this point, participants 
will receive and complete the ISAS as well as a post-procedure survey with questions 
related to their experience using scented oils during their abortion procedure.  

After completion of all study materials, if the patient prefers to remove the study product, 
they will be provided a wet gauze upon request.  

ii. Follow-up Procedure  

All study endpoints will be collected on the date of the procedure. Patients will not be 
followed up after procedure unless clinically indicated.  

iii. Description of products to be used  
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Lavandula angustifolia (English Lavender): A 10% dilute Lavandula angustifolia 
essential oil blend will be used in this study. Lavandula angustifolia was chosen based on 
the idea that the oil can promote relaxation and treat anxiety, nausea and menstrual 
cramps. To create the dilute essential oil blend, 60 drops of Lavandula angustifolia will be 
added to one fluid ounce (2 tablespoons/30mL) of jojoba carrier oil.  

Jojoba Oil (100% organic golden expeller-pressed Simmondsia chinensis): Jojoba oil 
is the liquid produced in the seed of Simmondsia chinensis (jojoba) plant shrub. Jojoba is a 
clear golden liquid wax at room temperature with a faint nutty aroma. Jojoba was chosen 
as a carrier oil because of its stark similarities to the natural occurring sebum of humans 
based on its wax esters and fatty acids.  

The anticipated risks of the use of the jojoba oil and Lavandula essential oil are: skin 
irritation and undesired intensity or characteristic of the scent. 

    
E. Potential Scientific Problems:   

i. Criteria for Discontinuation  

In order to ensure and prioritize optimal medical care, if an unanticipated reaction or 
intolerance to the study product is encountered during the procedure, the patient or 
provider can request immediate withdrawal of their face mask where upon a clinical staff 
member will provide a wet gauze to wash the upper lip and nose (left and right ala, 
alarfacial grooves, and columella). If a reaction or intolerance is encountered, this will be 
recorded along with the timing (prior to start of procedure, during the procedure, or after 
the procedure but prior to submitting all study documents). 

 
F.   Data Analysis Plan:   

i. Data Management  

Data will be entered into RedCap on the date of the procedure by research staff at CWHC. 
Research staff will have completed institutional review board training in RedCap prior to 
initiation of the study. Study packets will be stored in a secure file cabinet located in the 
clinic. These cabinets will be kept locked at all times. The study consents will be kept in the 
same room in a separate locked cabinet with a different key. Only IRB-approved study 
team members will have access to RedCap and participant materials. The list that links the 
participant information to the study identification number will kept separately and will be 
destroyed after data analysis is complete.  

ii. Data Analysis  

Satisfaction will be assessed using the ISAS, a validated patient-experience centered 
measurement tool.

20-22 This survey was designed to specifically assess participant 
satisfaction with anesthetic care. The self-reported questionnaire consists of 11 question 
items such as “I hurt,” “I felt safe,” “I had nausea,” each assessed on a Likert-type scale 
ranging from “Disagree very much” to “Agree very much.” The responses are then scored 
from -3 to +3 and summed for a total possible score of -33 to +33 and then an average 
score can be obtained. This instrument has been validated in multiple studies, including 
prior abortion studies at this institution (Thaxton and Pitotti, manuscript in preparation). 
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Maximum procedural pain will be assessed using an unmarked 100mm VAS scale, with 
anchors at 0mm (left) being “no pain” and 100mm (right) being “pain as bad as it could be.”  

We will perform descriptive analyses for the demographic data collected in this study. ISAS 
scores will be averaged and comparison of means will be performed. Maximum procedural 
pain scores on the VAS will be compared using a Student’s t-test. We will assess patient 
acceptability by evaluating the results from the survey portion of this study using 
descriptive statistics and 95% confidence intervals for acceptability based on the survey 
data.  

A subgroup analysis of patient satisfaction will be performed according to participant 
preference for pain control (oral sedation or no sedation), as well as baseline 
characteristics such as anxiety (state and trait) and previous experience using CAM 
techniques.  

We will use a p-value of <0.05 as a cut-off for statistical significance.  

G.  Summarize Knowledge to be Gained:   
 

Currently, there are no known studies investigating the use of lavender aromatherapy in 
outpatient abortion procedures. Through this randomized, placebo-controlled trial, we 
expect to find that lavender aromatherapy will improve satisfaction with anesthesia, will be 
acceptable to patients, and will improve the overall patient experience for women 
undergoing first trimester surgical abortion. If effective in increasing satisfaction with 
minimal side-effects, aromatherapy could not only be a low-cost, complementary addition 
to current, standard pain management for first trimester abortion, but even more, it could 
also improve the overall abortion care experience for patients. Given current limited 
anesthesia options, aromatherapy could serve as an affordable and acceptable non-
narcotic, non-sedating adjunct to current standard of care during first trimester surgical 
abortion. Within a larger scope, our project represents a growth area in abortion research: 
patient-centered care. The impact of this project is to inform the practice of patient-
centered abortion care through evaluation of patient-experience centered outcomes; if 
effective, aromatherapy techniques could be instituted in any outpatient surgical abortion 
practice in an effort to provide care that is respective of, and responsive to patient 
preferences and needs.   
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