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Abstract

Background: Infertility is a global public health issue. Therapies such as intrauterine insemination (IUI) are effective but may be
associated with considerable anxiety. Preliminary data suggest that decreasing this anxiety might lead to improved outcomes.
Objective: To determine whether lavender aromatherapy (LA) reduces anxiety during an IUI procedure.
Methods: A randomized controlled trial of women undergoing IUI at a hospital-based fertility clinic. The intervention and
comparison were the use of LA vs water. Measurements were the change in anxiety level during an IUI procedure, with
secondary assessment of pain scores, patient satisfaction, and pregnancy rates.
Results: In total, 67 women were screened, and 62 women randomly assigned to either placebo (n = 31) or LA (n = 31). No
differences were observed in baseline demographic characteristics or visual analog scores for anxiety before IUI (mean [95%
CI], 33.9 [25.2 to 45.6] mm vs 41.0 [33.0 to 49.0] mm) in the LA and placebo groups. However, a statistically significant change in
anxiety was observed after LA inhalation during the procedure (mean [95% CI], �11.2 [�19.1 to �3.2]) compared with placebo
(mean [95%CI], 1.3 [�5.6 to 8.2]; P= .02). No significant differencewas observed in pain during IUI in the LA group vs placebo group.
Patient satisfaction was high, with 93% of respondents in the LA group satisfied with the aromatherapy during their procedure.
Additionally, 76% of participants who received placebo reported that they would prefer to use LA during their IUI. No statistically
significant difference was detected in pregnancy rates between the 2 groups: 19.4% with LA vs 9.7% with placebo (P = .47).
Conclusion: LA reduced anxiety and was preferred by women during IUI fertility treatments.

Keywords
anxiety, infertility, intrauterine insemination, lavender aromatherapy

Background

Infertility is a global public health issue and has been ac-
knowledged as a disease state by the World Health
Organization.1-4 Noted to affect 12% of couples in the US,
infertility contributes to more than one-half of all cases of
global childlessness. Additionally, infertility rates have in-
creased with the increasing age at first birth and with in-
creased rates of diagnosis that accompany improved access to
care.5-7 The challenges faced by persons with infertility are
immense, and negative effects have been documented in
psychosocial and relationship domains, with a statistically
significant impact on quality of life.8-10
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Infertility treatments range from lifestyle changes to opera-
tions and the use of oral or injectable medications with or without
intrauterine insemination (IUI) to in vitro fertilization.11,12 In-
trauterine insemination is considered first-line therapy for cou-
ples with unexplained infertility or mild male factor infertility or
for women pursuing pregnancy with donor sperm.4,13-15

Procedurally, IUI is similar to placement of an intrauterine
device (IUD). A speculum is placed in the vagina to visualize
the cervix. Next, a thin flexible catheter is passed through the
cervical canal while attached to a syringe prefilled with sperm
washed for removal of other semen components and concen-
trated. The sperm are injected directly into the uterine cavity.
Comparatively, IUD placement requires a slightly larger di-
ameter catheter with farther entry into the uterine cavity.

Clinically important baseline anxiety has been reported in
women undergoing IUD placement. This baseline anxiety
regarding the procedure has been shown to affect patient
decision-making and, ultimately, avoidance of IUD place-
ment.16 Similarly, women have different levels of anxiety,
stress, and pain during infertility treatment procedures, in-
cluding IUI. Patients with infertility specifically report
anxiety and pain due to physical discomfort and the eagerness
and anticipation of a long-awaited pregnancy.17

Complementary and integrative medicine has been suggested
as a supportive adjunct to address physical and psychologic
distress during infertility treatments.18-22 Patients prefer inte-
grative approaches for a low adverse effect profile and for proven
efficacy as adjunct nonpharmacotherapy options for anxiety,
stress, pain, and other psychological symptoms.23-25 Aroma-
therapy is an integrative therapy modality that has been widely
trialed in various patient populations and practice settings.26,27

Previous studies have shown the benefit of aromatherapy in
reduction of anxiety, pain, and other symptoms in the peri-
operative setting. Lavender aromatherapy (LA) has been spe-
cifically noted in prior studies to reduce stress and anxiety
through its actions on the limbic system (LA).28 For example,
one prior study investigated the use of aromatherapy during IUD
insertion and found a statistically significant decrease in anxiety
measured before IUD insertion with use of LA compared with
baseline anxiety levels.16 No study, to our knowledge, has
assessed use of aromatherapy during IUI procedures. In the
present randomized controlled trial, we aimed to evaluate the use
of LA for patients undergoing IUI, with assessment for patient
anxiety, pain, and satisfaction before, during, and after IUI.
Because of the nature of the intervention, the intervention was
not masked to study participants or providers.

Methods

Study Design

This prospective randomized trial studied 62 patients under-
going IUI in an academic fertility center. The Mayo Clinic
Institutional Review Board approved the trial. We aimed to
enroll 62 women between ages 18 and 45 years who underwent

IUI fromMay 1, 2017 toMarch 31, 2018.Women older than 45
are not eligible to receive fertility treatments with IUI in our
practice, given the limited likelihood of success of treatment at
this reproductive age. We excluded from participation women
with a known allergy to LA or its components and women who
reported current use of aromatherapy, since prior experience
might increase the risk of negative perception of being enrolled
in the placebo arm and skew the outcome in favor of active
therapy. Demographic data were abstracted with manual chart
review and included age, height, weight and ethnicity. Body
mass index was calculated from height and weight. Infertility
data included type of fertility treatment, semen parameters and
the ease of the IUI procedure.

All patients enrolled and consented the day they presented
for an IUI procedure by the same study coordinator (S.M.).
Randomization was achieved a priori with a 1-to-1 variable
block approach in blocks of 4 patients. Group assignments
were placed in opaque numbered envelopes. The group was
revealed to the study coordinator after the patient agreed to
participate in the trial. The primary end point was change in
anxiety level throughout the IUI procedure. Secondary end
points were change in pain score, patient satisfaction, and
pregnancy rate. Pregnancy rates were included because they
are a meaningful outcome in studies focused on fertility
treatments or adjuncts. Inclusion of this secondary end point
was exploratory because no existing literature suggests that
LA improves pregnancy rates in attempts at spontaneous
conception or during fertility treatment cycles.

Procedure

After agreeing to study participation, each patient was asked to
complete a hospital anxiety and depression scale (HADS).29 The
HADS was completed independently and before undressing for
the IUI procedure. Following HADS completion, the nurse or
physician performing the IUI and the study coordinator reen-
tered the procedure room. As per standard IUI procedure at our
institution, the patient was asked to review and confirm correct
data identifying the inseminate.

The study coordinator assessed anxiety and pain before,
during, and after the IUI procedure. Intrauterine insemination
procedures are brief, with procedural length ranging from 1 to
2 minutes. Anxiety was assessed with a 100 mm visual analog
scale (VAS).30-32 Patients were asked to mark along this scale at
the point that best correlatedwith their anxiety level. A standard
10-point Wong-Baker pain rating scale (0, no pain; 10, worst
possible pain)33 was used to measure pain preprocedure, during
IUI, and postprocedure. Before the patient left the procedure
room, a postprocedure assessment of anxiety, pain, and satis-
faction was placed in the room for the participant to fill out in
private. The satisfaction survey consisted of 4 questions about
whether the patient was satisfied with LA, preferred LA, would
recommend LA, and would use LA again. A 5-point Likert
scale was used, with the responses strongly disagree, disagree,
neutral, agree, and strongly agree.
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Trial participants were given a purple porous drawstring
pouch after their baseline anxiety and pain scores were ob-
tained. For patients who were randomly assigned to the LA
arm, the pouch contained a cotton ball with 1 drop of lavender
essential oil (Lavandula angustifolia; Wyndmere Naturals).
Those patients randomly assigned to the control arm were
given a pouch with 1 drop of water on a cotton ball, as used in
prior studies.34 Participants were asked to smell the pouch
during the procedure. The duration and frequency of LA use
were not recorded or measured.

Statistical Analysis

On the basis of previous work by Shahnazi et al,16 we as-
sumed a mean (SD) change in anxiety in the experimental
group of �4.19 (6.39) and in the placebo group of �.74
(4.18). Using a two-sided twosample t test and assuming
unequal variance, we learned that 62 patients (31 per trial
arm) were needed to obtain a power of 80% at alpha .05.
Continuous variables were summarized and analyzed with 2-
sample t test or Wilcoxon rank sum test as appropriate.
Categorical variables were summarized as number (percent)
and analyzed with χ2 test or Fisher exact test as appropriate.
End points of anxiety and pain preprocedure and post-
procedure were analyzed with paired 2-sample t test for
change from baseline. Cohen’s d was calculated to estimate

the effect size for the end points of anxiety and pain. P < .05
was considered statistically significant. SAS software (ver-
sion 9; SAS Institute Inc) was used for data analysis. Re-
search was performed in accordance with CONSORT
(Consolidated Standards of Reporting Trials).

Results

Sample Population

Sixty-seven patients (enrollment rate, 93%) were assessed
from May 1, 2017 through March 31, 2018 (Figure 1). Five
patients were excluded; three declined participation and two
were excluded because they reported use of aromatherapy at
enrollment. The other 62 patients completed the study in-
tervention. However, seven participants in the placebo arm
and 4 in the LA arm did not complete their postprocedure
assessment or their satisfaction survey. Participants reported
no adverse effects of LA use. Patient characteristics were
assessed between the respondents and the nonrespondents of
the survey, and no statistical difference was found (P > .05).
The demographic and treatment cycle characteristics of all
patients are outlined in Table 1. No differences were observed
in baseline patient characteristics. The mean age in the
placebo and LA arms was 33.4 (4.6) vs 31.5 (3.2) years (P =
.06). Most participants self-identified as White (placebo arm,

Figure 1. Consolidated standards of reporting trials flow diagram. LA indicates lavender aromatherapy.
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87.1%; LA arm, 98.8%; P = .42), consistent with overall
practice demographic characteristics. The mean (SD) dura-
tion of infertility for the placebo arm was 1.4 (1.1) years
compared with 1.2 (1.2) years in the LA arm (P = .83).

Anxiety and Pain Score

HADS scores less than 7 are considered normal for anxiety
and depression.29 HADS scores for baseline anxiety and

depression were not different between the two groups: pla-
cebo group, mean (SD) HADS anxiety score, 5.5 (3.1); LA
group, mean (SD) score, 6.5 (3.2) (Table 1). Cycle charac-
teristics were similar between the two arms with the exception
of lower total motile sperm count in the LA group (P = .02).

The mean (95% CI) preprocedure VAS anxiety level was
33.9 (25.2 to 45.6) in the placebo arm compared with 41.0
(33.0 to 49.0) in the LA arm (P = .22) (Table 2). No dif-
ferences in VAS anxiety levels were discerned during IUI or

Table 1. Patient and cycle characteristics.

Groupa

Characteristic Placebo (n=31) LA (n=31) P Value

Patient
Age, y 33.4 (4.6) 31.5 (3.2) .06b

BMI 27.3 (5.9) 27.6 (6.8) .83b

White race 27 (87.1) 30 (96.8) .35c

Infertility period, y 1.4 (1.1) 1.2 (1.2) .45
Previous IUI 16 (51.6) 15 (48.4) .79d

FSH, IU/L 6.9 (2.1) 7.1 (1.7) .76b

Missing, No. 9 7
Estradiol, pg/mL 44.6 (30.7) 45.6 (37.1) .81b

Missing, No. 9 9
AMH, ng/mL 4.2 (5.2) 3.7 (2.2) .67b

Missing, No 4 0
Antral follicle count 21.4 (13.9) 25.9 (13.9) .25b

Missing, No. 4 5
HADS score

Anxiety 5.5 (3.1) 6.5 (3.2) .22b

Depression 1.9 (3.1) 1.8 (2.3) .89b

Cycle
Protocols >.99c

Clomiphene citrate 20 (64.5) 19 (61.3)
Letrozole 7 (22.6) 7 (22.6)
Gonadotropin 2 (6.5) 3 (9.7)
Natural cycle 2 (6.5) 2 (6.5)

hCG trigger 22 (71.0) 20 (64.5) .59d

Partner present 15 (48.4) 16 (51.6) .80d

Follicular recruitment 2.7 (1.5) 3.0 (1.9) .46b

Missing, No. 7 10
Endometrial echo complex, mm 7.1 (2.9) 6.8 (2.9) .82b

Missing, No. 7 10
IUI procedure .68c

Easy 25 (80.7) 22 (71.0)
Moderately easy 2 (6.5) 3 (9.7)
Difficult 4 (12.9) 6 (19.3)

Total motile sperm count, ×106 64.2 (58.5) 34.5 (30.1) .02b

Sperm motility, % 79.0 (15.5) 74.5 (15.9) .26b

Progesterone supplementation 5 (16.1) 4 (12.9) >.99c

Abbreviations: AMH, anti-Müllerian hormone; BMI, body mass index; FSH, follicle-stimulation hormone; HADS, hospital anxiety and depression scale; hCG,
human chorionic gonadotropin; IUI, intrauterine insemination; LA, lavender aromatherapy.
aData represent mean (SD) or number (percentage) unless otherwise specified.
bt test used for continuous variables.
cFisher exact test used for categorical variables as appropriate.
dχ2 used for categorical variables as appropriate.
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after it. However, the change from baseline anxiety to the
anxiety during the IUI procedure showed that participants in
the LA arm had a decrease in VAS anxiety (mean [95% CI ],
�11.6 [�19.1 to �3.2]) compared with participants in the
placebo arm, who had nearly no change in anxiety (mean
[95% CI], 1.3 [5.6 to 8.2]; P = .02) (Figure 2).

Pain scores stayed relatively low throughout the IUI
procedure. No statistically significant difference was shown
between baseline pain scores among placebo and LA groups
(P = .45) (Table 2). Differences in pain scores during IUI were
statistically significant but not clinically important (mean
[95% CI], 1.8 [1.0 to 2.5] for placebo group vs 2.6 [1.6 to 3.6]
for LA group; P = .02). Of note, 23 patients (95.8%) in the
placebo arm reported no change in pain compared with 14
patients (51.9%) in the LA group. In contrast, only two
patients (7%) in the placebo arm reported decreased pain
compared with 12 patients (43%) in the LA group. One LA
participant had an 8/10 pain score postprocedure. She did not
require any intervention.

Patient Satisfaction

In the LA group, 27 patients completed their LA satisfaction
survey. Of these, 25 (92.6%) responded positively, 2 (6.5%)
were neutral, and no patient responded negatively to the
satisfaction question (Figure 3). Of the placebo group, 24
patients completed the LA satisfaction survey; 7 (29.2%)
gave a positive response, 14 (58.3%) gave a neutral response,
and 3 (12.5%) gave a negative response. Of all participants
who completed the survey, 74.5% responded positively when
asked whether they preferred LA during an IUI procedure
(placebo group, 16 [66.7%]; LA group, 22 [81.5%]). The
majority of participants (78.4%, n=40) responded that they
would recommend LA to other patients and would prefer LA
(76.5%, n = 39) at their next IUI.

Discussion

The present randomized controlled trial highlights a novel use
of LA for women undergoing IUI fertility procedures. LAwas
shown to decrease procedural anxiety and had a high rate of
patient satisfaction and request for future use. Lavender
aromatherapy had no statistically significant effect on pain
scores during the procedure or on pregnancy rate.

Multiple studies of LA have shown that it has a positive
effect on reducing anxiety in low acuity settings. The out-
comes showed this result for patient-reported levels and for
physiologic signs of stress, including systolic blood pressure,
heart rate, and salivary cortisol concentration.35 Compara-
tively, studies following major cardiac operation have
showed mixed effects, with LA having either positive benefit
or no effect on anxiety and pain.34,36-38 Our study found no
effect of LA on pain scores during the procedure. Interest-
ingly, however, patients who received LA in our study had a
statistically significant increased pain score after the proce-
dure (score, 1) compared with the placebo group (score, 0).
The impact of LA on postprocedural pain scores has been
mixed and not previously studied in this patient population.

Aromatherapy, and specifically LA, has been applied to
multiple facets of women’s health. For women with pre-
menstrual syndrome and primary dysmenorrhea (pain with
periods), LA has been shown to minimize the symptoms of
pain, anxiety, and depression.39-41 Additionally, LA has been
shown to decrease anxiety in early labor and to improve
postpartum symptoms of stress, anxiety, and depression.42,43

Among women with menopausal symptoms, such as hot
flashes, sexual dysfunction, and sleep disturbances, LA has
had positive effects.44,45

When used as aromatherapy, lavender oil has few adverse
effects. Although multiple accounts of contact dermatitis or
other allergic reactions have been reported with topical use,46

Table 2. Analysis of change in pain score and anxiety level throughout the IUI procedure.

Groupa,b

Outcome Placebo (n=31) LA (n=31) Cohen’s da P Value

Anxiety level
Pre-IUI 33.9 (25.2 to 45.6) 41.0 (33.0 to 49.0) .31 (�.19 to .81) .22
Duringc 1.3 (�5.6 to 8.2) �11.2 (�19.1 to �3.2) �.61 (�1.12 to �.10) .02
Post-IUIc,d �24.4 (�33.0 to �15.9) �25.0 (�34.6 to �15.4) .02 (�.55 to .50) .93

Pain score
Pre-IUI .4 (.0 to .8) .2 (.0 to .4) .20 (�.69 to .31) .45
Duringc 1.8 (1.0 to 2.5) 2.6 (1.6 to 3.6) .36 (�.15 to .86) .16
Post-IUIc,d .0 (�.2 to .2) 1.0 (.2 to 1.7) .65 (.10 to 1.19) .02
Clinical pregnancy,e No. (%) 3 (9.7) 6 (19.4) .47

Abbreviations: IUI, intrauterine insemination; LA, lavender aromatherapy.
aValues are presented as mean (95% CI) unless specified otherwise.
bTwo-sample t test was used for analysis of continuous variables; Fisher exact test for analysis of categorical variables.
cChange in score from baseline.
dIn placebo group, n = 27; in LA group, n = 28.
eClinical pregnancy was analyzed with Fisher exact test.
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our protocol avoided direct contact with skin. Interestingly,
two large cohort studies found that the prevalence of lavender
allergy, through a retrospective review of patch testing,
ranged from 2.2% to 3.7% in patients referred for the testing,
and 1 group had a history of cosmetic dermatitis.47,48 Care
providers should take precautions for potential contact re-
actions but can feel confident in offering lavender oil for use
as aromatherapy.49

Compared with the general population, women with in-
fertility have a high degree of anxiety and depression.50

Procedural aspects of fertility care present scenarios of
heightened anxiety; the interventional and sensitive nature of
the procedures adds to the high emotional and financial tolls
of treatment. Studies on use of alternative and complementary
medicine by fertility patients have shown high degrees of
use—nearly 75.5% in one study—primarily for such treat-
ments as acupuncture and reflexology.51 The rates of anxiety
and depression of patients with infertility, coupled with their
willingness to pursue alternative therapies, make this an ideal
patient population for LA.

Our study identified LA as a meaningful treatment adjunct
for women pursuing IUI for fertility treatment. The strengths
of our study include its randomized design and standardized
assessment of patient response. However, the findings of our
study are limited by its small sample size and lack of patient
diversity. Baseline anxiety was not considered for inclusion
or exclusion criteria and would be important to consider for
future trials. Additionally, we did not assess whether patient
preference for LA during IUI would impact decision-making
about pursuit of additional or more aggressive fertility

Figure 2. Scatter and box plot showing mean change during
intrauterine insemination (IUI) from pre-IUI. A, Anxiety level. B,
Pain level. Median (interquartile range) of the differences is shown.
LA indicates lavender aromatherapy.

Figure 3. Lavender aromatherapy (LA) results proposed for LA
satisfaction survey. Among participants who received LA, 92.6%
(n = 25) were satisfied with its effect and 6.5% (n = 2) had a neutral
response. Of survey respondents, 74.5% (n = 38) preferred LA,
23.5% (n = 12) were neutral about LA, and 2.0% (n = 1) had a
negative response. In addition, 78.4% (n = 40) would recommend
LA to another patient, 19.6% (n = 10) were neutral, and 2.0% (n = 1)
would not recommend its use. Among all survey participants,
76.5% (n = 39) responded that they would use LA again, 21.6% (n =
11) were neutral, and 2.0% (n = 1) would not use LA again. Footnote
“a” indicates patients randomly assigned to LA (n = 27); footnote
“b,” all participants who completed the survey (n = 51).
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treatment options, or both, another limitation of our study.
Future research with a larger sample size, with inclusion of
more diverse patients, is needed to confirm our results. In
summary, the present study suggests that LA is a simple, cost-
effective adjunct therapy for women undergoing IUI fertility
procedures.
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