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ABSTRACT

Objective: Aromatherapy is widely used in the management of symptoms caused by interventional procedures. This randomized controlled trial evaluated
the effectiveness of lavender and lavender-peppermint aromatherapy before breast biopsy for reducing women’s pain and anxiety.

Materials and Methods: This trial was conducted in the breast outpatient clinic of a university hospital in Istanbul between July 2021 and March
2023. Patients were randomly assigned to one of two intervention groups; lavender or lavender-peppermint or the control group. Twenty minutes before
the breast biopsy,
inhalation. The patients’ anxiety and pain levels were assessed before and after the biopsy procedure using the state anxiety inventory and visual analogue

a small pad impregnated with lavender or lavender-peppermint essential oil was attached to each patient at shoulder level, allowing for

scale, respectively.

Results: Study population was 135 patients, equally divided between lavender, lavender-peppermint or control groups (each 7 = 45). The mean age of the
patients was 46.30+10.31 years, 76% were married, 65.9% were employed, and 64.4% underwent thick-needle biopsy. After the biopsy, reported anxiety
and pain levels had decreased significantly more in the aromatherapy groups compared to the control group (p<0.05). However, no significant difference
was found between the lavender and lavender-peppermint groups in terms of anxiety and pain reduction (p>0.05). Anxiety and pain levels were positively
correlated (7 = 0.406; p<0.001).

Conclusion: The use of lavender and lavender-peppermint essential oil via inhalation before breast biopsy was effective in reducing reported anxiety and
pain levels. Implementing lavender and lavender-peppermint essential oil inhalation before interventional procedures may offer a simple and cost-effective
approach to improving patient outcomes.
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Key Points

e Aromatherapy with lavender and lavender-peppermint essential oil impregnated into an absorbent pad and worn on the shoulder for 20 minutes before
breast biopsy reduced anxiety and pain levels in women.

e A positive correlation was found between pain and state anxiety levels, indicating that managing one may help alleviate the other.

. Aromatherapy provided a simple, cost-effective, and non-invasive nursing intervention that improved reported patient comfort before an interventional
procedure.

Introduction Aromatherapy involves the use of essential oils extracted from plants

. ) . for therapeutic purposes (5, 6). While the evidence on its benefits
Breast cancer is the most common cancer in women, accounting for

30% of cases. According to GLOBOCAN 2020, its incidence was 47.8
per 100,000 women, representing 24.5% of all new cancer diagnoses

is mixed, no adverse effects have been reported (7, 8). Deng et al.

(9) found that aromatherapy significantly reduced pain, anxiety, and

(1). Early diagnosis significantly improves treatment outcomes (2), and
breast biopsy is a key diagnostic method (3). However, this procedure
can cause anxiety, stress, and pain, with fear of both the procedure
and a potential cancer diagnosis contributing to emotional distress (4).
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interleukin-6 levels compared to standard care. In women with breast
cancer, essential oils, including lavender, have been associated with
reduced anxiety, stress (10, 11), pain (12), and other physical and
psychological symptoms (13).
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In the literature, aromatherapy is frequently used in cancer and breast
cancer patients for symptom management, particularly in alleviating
anxiety and pain (6, 14). However, fewer studies have examined
the effects of aromatherapy in individuals undergoing diagnostic
procedures, such as breast biopsy. Some research has suggested that
aromatherapy may be beneficial in reducing procedural anxiety and
pain in similar interventional settings, such as diagnostic imaging or
minimally invasive procedures. Expanding on this area of research,
the present study was conducted during the breast cancer diagnostic
process and compared different aromatherapy oils with a control

group.

In addition, while lavender, rose, and orange essential oils are commonly
studied for stress and anxiety in clinical settings (6), this study uniquely
compared lavender-peppermint aromatherapy against lavender alone
to explore potential differences in effectiveness. The rationale for
choosing this combination was based on the complementary properties
of the two oils. By combining peppermint with lavender, this study
aimed to investigate whether a synergistic effect could be achieved in
procedural anxiety and pain management, as is frequently applied in
integrative aromatherapy practices. A peppermint-only group was not
included, as its independent efficacy in reducing procedural anxiety
and pain has not been consistently supported in prior research. The
rationale for this study design was to obtain higher-quality evidence on
the role of aromatherapy in procedural anxiety and pain management.
Since anxiety and pain are closely interrelated, both parameters were
assessed separately using validated measurement tools to ensure an

objective evaluation.

Materials and Methods
Design and Aim

A randomized controlled trial was conducted to compare the
effectiveness of lavender or lavender-peppermint aromatherapy
in reducing anxiety and pain before breast biopsy. The study was
registered in a clinical trial registry (NCT: 05276505) and complied
with the CONSORT guidelines.

Research Hypotheses

H1: Applying lavender aromatherapy prior to breast biopsy reduces
anxiety and pain.

H2: Applying lavender-peppermint aromatherapy prior to breast
biopsy reduces anxiety and pain.

H3: There is a difference in the effectiveness of lavender and lavender-
peppermint aromatherapy oils in reducing anxiety and pain before
breast biopsy.

Population and Sample

The study was conducted in the breast outpatient clinic of a hospital
in Istanbul between July 2021 and March 2023. Sample size was
determined by performing power analysis in the G*Power (v3.1.9)
program. Trambert et al. (11) calculated an effect size of d = 0.603.
Based on this estimated effect size and an alpha level of 0.05, at least 45
patients in each group (total of 135 patients) were required to achieve
80% power (1-B).

Therefore, a total of 135 patients, two-thirds (7 = 90) of whom were
in the experimental group and the remining third (z = 45) in the

control group, were included. Adult female patients >18 years and
scheduled for breast biopsy (vacuum biopsy, thick-needle biopsy,
magnetic resonance imaging-guided biopsy) were included in the
study. Excludion factors included pregnancy or breastfeeding, lavender
allergy, impaired sense of smell, difficulty breathing or active wheezing,
history of asthma, epilepsy, or seizures, a diagnosed psychiatric disorder
or migraines, and any cognitive, verbal, or hearing impairment that
could affect communication. At the end of the study, the sample effect
size was calculated. Post-hoc analysis showed effect sizes (Cohen’s 4) of
0.924 (98% power) between the lavender and control groups, 1.139
(99% power) between the lavender-peppermint and control groups,
and 0.176 (12% power) between the two aromatherapy groups.

Randomization

Randomization was done using an online randomizer (https://www.
randomlists.com/random-letters). Patients were randomly assigned
to the experimental and control groups according to the number
sequence generated by the program.

Data Collection Process

The breast clinic in which the study was conducted is staffed by
three physicians and two nurses. Thick-needle and vacuum biopsy
procedures are performed most often, with an average of two
patients biopsied daily. The biopsy method may vary depending on
institutional functioning, and patient and physician preferences.
After the physician explains the steps of the biopsy procedure in the
breast clinic, the patient’s consent is obtained. Patients are taken to
the waiting room while preparations are made. Biopsy procedures take
approximately 15-20 minutes.

For all participants in the present study, pre-biopsy pain and anxiety
were assessed in the waiting room, before starting the intervention in
the aromatherapy groups. The control group received no intervention
before the biopsy procedure. Assessments of post-biopsy pain and
anxiety were performed immediately after procedure in the biopsy
room. The study design is shown in Figure 1.

Lavender or lavender-peppermint aromatherapy absorbent pad
intervention: Twenty minutes before the breast biopsy, a small
(approximately 2.5x1.2 c¢m) rectangular absorbent pad impregnated
with 2 mL of lavender or lavender-peppermint essential oil was attached
to each patient at shoulder level. All patients wore the aromatherapy
absorbent pads for exactly 20 minutes under the supervision of the
researcher, and the pads were removed immediately before the breast
biopsy procedure began. The exposure time was standardized for all
participants to ensure consistency. After the procedure, the patients’
anxiety and pain levels were reassessed. To prevent the aromas
from mixing in the waiting room atmosphere, the procedures were
performed in different biopsy rooms for the two groups. No patient
reported any severe adverse events.

Lavender essential o0il (Lavandulae aetheroleum): Lavender essential
oil is reported to have antibacterial, antiviral, antifungal, and anti-
inflammatory effects (15), as well as analgesic and anti-edema effects
(16). It is used for pain relief and relaxation (17). The active ingredient
in lavender oil that reduces pain is linalool. Lavender oil is also
effective in regulating emotional responses, heart rate, blood pressure,
and respiration (5).
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Figure 1. CONSORT flow chart

Peppermint  essential  o0il (Menthae piperitac  actherolewm): The
pharmacological effect of peppermint essential oil is due to the
menthol it contains (18). It is reported to have antipruritic, astringent,
and antiseptic effects. It is a powerful supporter of the digestive and
respiratory systems. Peppermint essential oil is effective against physical
and mental fatigue and increases physical and mental capacity (19).

Data Collection Tools

The study data were collected using a personal information form,
the state anxiety inventory, and visual analog scale. The personal
information form was created by the researchers and included
questions about the participants’ demographic characteristics, such
as age, comorbity, and marriage status and their biopsy procedure,

including details of biopsy type and biopsy history.

State anxiety inventory: The scale was developed by Spielberg et
al. (21) in 1970 and adapted to Turkish by Oner and Le Compte
(20). For each item, the patient selects “not at all” (1), “a litcle” (2),
“somewhat” (3), or “very much” (4) according to how they feel at
the present moment. Items expressing positive emotions (e.g., “I feel
calm”) are reverse-scored. The total score ranges from 20 to 80. A high
scale score is directly proportional to a high anxiety level. A score of 20
points can be interpreted as no anxiety, 21-39 points as mild anxiety,
40-59 points as moderate anxiety, 60~79 points as severe anxiety, and

80 points as extreme anxiety, equivalent to panic (20, 21).

Visual analog scale: The patient rates their pain level on a 10-cm line
marked at 1-cm intervals from 0 (“no pain”) on one end to 10 (“worst
pain”) on the other. Scores of 1-2 describe slight pain, 3—4 describe
mild pain, 5-6 describe moderate pain, and 7 or higher describe severe
pain (22).

Ethical Considerations

Acibadem University and Acibadem Healthcare Organizations Medical
Research Ethics Committee approved the study (decision number:
2021-14/18, date: 29.07.2021) and written informed consent from all
participants were obtained. The study was supported by the Acibadem
University Scientific Research Projects Coordination Unit (project
number: 2022/07-19).

Statistical Analysis

SPSS, version 25.0 (IBM Corp., Armonk, NY, USA) was used
for statistical analyses of the study data. For statistical analysis of
continuous variables, the Kolmogorov-Smirnov test was used to
test the normality of score distributions. In addition to descriptive
statistical methods, comparisons of quantitative data between groups
were made with one-way analysis of variance or its non-parametric
equivalent, the Kruskal-Wallis H test, followed by post-hoc Bonferroni
test. Qualitative comparisons between groups were made using
Pearson or Fisher chi-square tests. Relationships between continuous
variables were analyzed using Spearman’s correlation test. Differences
in repeated measures were evaluated using Friedman’s test for within-
group comparisons and Wilcoxon’s test for comparisons between two
groups. Results were evaluated within 95% confidence intervals and

significance was accepted at p<0.05.

Results

A total of 135 female patients who underwent breast biopsy
were recruited for the study. The mean age of the participants was
46.30+£10.31 years; 76% were married, 70.4% had children, 65.9%
were actively working, and 83.3% had a university degree or higher
level of education. Ultrasound-guided, thick-needle biopsy was
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performed in 64.4% of the patients, while the remaining 35.6%
underwent vacuum-assisted biopsy. Additionally, 32.6% of the
participants reported having at least one chronic comorbidity. The
demographic and clinical characteristics of the patients are presented
in Table 1. The only significant difference between the groups was
observed in terms of biopsy type (p = 0.027).

There were no significant differences in pre-biopsy state anxiety scores
among the groups (p>0.05). However, post-biopsy anxiety levels were
significantly higher in the control group compared to the lavender-
peppermint group, with no significant difference between the control
and lavender groups (p = 0.039). Bonferroni-adjusted post-hoc analysis
confirmed that this difference was between the lavender-peppermint
group and the control group (p = 0.032; 4 = 0.527), while no
significant difference was detected between the lavender and control
groups (p>0.05). Effect size analysis indicated large effects for both
aromatherapy interventions (Cohen’s & = 1.098 for the lavender group
and & = 1.302 for the lavender-peppermint group) and a moderate
effect for the control group (d = 0.380). When comparing the amount
of reduction in state anxiety scores between groups, both the lavender

(p = 0.001, 4 = 0.924) and lavender-peppermint groups (p<0.001, d =
1.139) exhibited significantly greater decreases than the control group,
with no statistically significant difference observed between the two
aromatherapy groups (p>0.05) (Table 2).

Similarly, no significant difference was found in pain levels between the
groups before the biopsy (p>0.05). Post-biopsy assessments, however,
revealed a significant difference in pain scores among the groups (p =
0.034). The Bonferroni-adjusted post-hoc analysis showed that this
difference was between the lavender-peppermint group and the control
group (p = 0.028; d = 0.646), while no significant difference was noted
between the lavender and control groups (p>0.05). Effect size analysis
revealed large effects for both aromatherapy interventions (Cohen’s
d = 1.004 for the lavender group and 4 = 1.316 for the lavender-
peppermint group) and a moderate effect for the control group
(d=0.475). In terms of the amount of reduction in pain scores, both
the lavender (p = 0.001, & = 0.823) and lavender-peppermint groups
(»<0.001, 4 = 1.112) demonstrated significantly greater reductions
compared to the control group, with no significant difference found
between the two intervention groups (p>0.05) (Table 3).

Table 1. Distribution of the patients’ demographic and descriptive characteristics

Total Lavender
(n=135) group
(n=45)

Variable n (%) n (%)
Age (year), mean + SD 46.30+£10.31 45.22+11.22
Marital status
Married 103 (76.3) 36 (80.0)
Single 32 (23.7) 9 (20.0)
Children
Yes 95 (70.4) 33 (73.3)
No 40 (29.6) 12 (26.7)
Actively employed
Yes 89 (65.9) 32 (71.1)
No 46 (34.1) 13 (28.9)
Education level
Elementary school 6 (4.4) 3(6.7)
Middle school 17 (12.6) 6(13.3)
University or higher 112 (83.3) 36 (80.0)
Biopsy type
Vacuum biopsy 48 (35.6) 11 (24.4)
Thick-needle biopsy 87 (64.4) 34 (75.6)
Chronic disease
Yes 44 (32.6) 15 (33.3)
No 91 (67.4) 30 (66.7)
Biopsy history
Yes 31(23.0) 10 (22.2)
No 104 (77.0) 35 (77.8)

Lavender- Control group
peppermint (n = 45)
group (n = 45)
n (%) n (%) Test value p-value
45.27+9.41 48.42+10.10 2.8962 0.235
0.573° 0.751
34 (75.6) 33(73.3)
11 (24.4) 12 (26.7)
0.497° 0.780
30 (66.7) 32 (71.1)
15 (33.3) 13 (28.9)
0.857° 0.651
28 (62.2) 29 (64.4)
17 (37.8) 16 (35.6)
3.820¢ 0.437
1(2.2) 2 (4.4)
3(6.7) 8(17.8)
41 (91.1) 35(77.8)
7.565° 0.023*
14 (31.1) 23 (51.1)
31 (68.9) 22 (48.9)
0.067° 0.967
15(33.3) 14 (31.1)
30 (66.7) 31 (68.9)
0.084° 0.959
11 (24.4) 10 (22.2)
34 (75.6) 35(77.8)

2: Mann-Whitney test; ®: Pearson'’s chi-square test; < Fisher’s exact test; SD: Standard deviation
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Table 2. Patients’ state anxiety levels before and after biopsy

State anxiety level

Pre-biopsy Post-biopsy
Research groups Mean + SD Mean + SD
Lavender group 1 50.44+8.67 39.6749.41
Lavender-peppermint group 2 49.42+8.95 36.93+11.67
Control group 3 46.04+10.84 43.27+12.36
Test value 4.3432 6.503°
p-value 0.114 0.039"
Subgroup p-value/! p-value/!
Group 1 vs. group 2 N/A 0.5269/0.258
Group 1 vs. group 3 N/A 0.698/0.328
Group 2 vs. group 3 N/A 0.032¢/0.527

al. Aromatherapy on Pain and Anxiety Before Breast Biopsy

Difference

Mean (95% Cl) Test value p-value d
-10.78 (-13.73; -7.83) -5.485b <0.001* 1.098
-12.49 (-15.37;-9.61) -5.442° <0.001* 1.302
-2.78 (-4.97;-0.58) -2.882° 0.004* 0.380
26.0062

<0.001"

p-value/!

0.682</0.176
0.001¢/0.924
<0.001¢/1.139

*p<0.05; % Kruskal-Wallis H test; ®: Wilcoxon signed-rank test; < Bonferroni test; SD: Standard deviation; Cl: Confidence interval; N/A: Not available; %: Cohen’s

effect size

Table 3. Patients’ pain levels before and after breast biopsy

Pain level

Pre-biopsy Post-biopsy
Research groups Mean = SD Mean * SD
Lavender group 1 6.09+1.87 3.71+2.13
Lavender-peppermint group 2 6.00£1.75 3.20+1.89
Control group 3 5.40+2.40 4.67+2.59
Test value 4.366° 6.789°
p-value 0.113 0.034"
Subgroup p-value/? p-value/!
Group 1 vs. group 2 N/A 0.768/0.254
Group 1 vs. group 3 N/A 0.430</0.403
Group 2 vs. group 3 N/A 0.028*/0.646

Difference

Mean (95% ClI) Test value p-value

-5.349°
5535
-2.773°

-2.38 (-3.09; -1.67)
-2.80 (-3.44;-2.16)
-0.73 (-1.20; -0.27)
24.8552

<0.001"

p-value/!
0.561</0.188
0.001</0.823
<0.001</1.112

<0.001*
<0.001*
0.006*

1.004
1.316
0.475

*p<0.05; 2: Kruskal-Wallis H test; ®: Wilcoxon signed-rank test; <: Bonferroni test; SD: Standard deviation; Cl: Confidence interval; N/A: Not available; % Cohen’s

effect size

Discussion and Conclusion

This study was conducted to determine the effect of two different
aromatherapy essential oils before breast biopsy on patients’ pain
and anxiety levels. The results showed that anxiety decreased more
in patients who received aromatherapy compared to those who
received standard care, with a significant reduction seen with lavender-
peppermint aromatherapy. We believe this combination might be
more effective because of the mental relaxation induced by the active

ingredient in peppermint essential oil in addition to lavender.

Undergoing a biopsy is a stressful experience, and all patients in our
study had moderate anxiety before the procedure, which decreased
afterward. The invasive nature of the biopsy and its role in cancer

diagnosis may heighten anxiety, while completing the procedure

may bring relief. Previous studies have shown that aromatherapy can
reduce anxiety in various medical settings, including breast biopsy and
imaging (11, 23). While a previous study found no significant effects
of aromatherapy on perioperative anxiety and pain (24), our findings
suggest that the use of some aromatherapy before interventional
procedures may enhance the quality of care. This discrepancy may
be due to differences in study design, the type and concentration
of essential oils used as the only significant differences in this study
were between the controls and the patients exposed to essential oils
containing peppermint, the mode of administration, or variations in

patient populations.

Biopsy procedures are also associated with pain. In this study, the
participants reported moderate levels of pain before the biopsy. This

may be related to increased pain sensitivity resulting from pre-biopsy 227
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anxiety. However, considering that these patients were women at high
risk for breast cancer and were in the process of diagnosis, their pain
may also have been due to the presence of a mass, which is one of the
symptoms of breast cancer. Participants in all three groups reported
lower pain after the biopsy, but pain levels clinical and statistical
decreased more in the aromatherapy groups with a significant
difference again between the group exposed to peppermint and the
controls. A similar study suggested that peppermint aromatherapy
reduced pain and anxiety associated with intravenous catheterization
(12). Ilter et al. (25) also observed that orange, chamomile, and
lavender inhaler aromatherapy reduced procedural pain and improved
cooperation during port catheter insertion. In another study, bitter
marjoram aromatherapy was reported to be an effective method of
pain control (26).

There was a significant relationship between the anxiety and pain
levels in this study. As suggested earlier, increased anxiety experienced
by patients may increase their perception of pain. Previous studies have
also demonstrated that anxiety and pain are positively associated in
invasive procedures and that anxiety increases pain (27-29).

The use of aromatherapy absorbent pads prior invasive procedures
offers a simple, cost-effective, and uncomplicated nursing intervention
for reducing patient anxiety and pain. Although no statistically
significant difference was found between the lavender and lavender-
peppermint groups, clinical differences were observed. Our findings
indicate that both lavender and lavender-peppermint essential oils
may contribute to anxiety and pain reduction before breast biopsy
but the only significant difference was observed for women exposed
to peppermint essential oils compared to controls. Given the potential
benefits, clinics may consider offering aromatherapy options to women
based on their preferences if no contraindications exist.

Future studies should focus on conducting multicenter trials with
larger and more diverse samples, including different patient groups.
Furthermore, given the differences observed in the present study
between lavender only or lavender plus peppermint essential oils, more
research is needed to compare the effectiveness of various flavors of
aromatherapy oils and the administration routes that result in optimal
patient experiences. Finally, future studies should consider integrating
qualitative patient experiences with fully quantitative findings.

Study Limitations

This randomized controlled study ensured comparable demographic
variables across groups, with all interventions performed by the same
researcher. Objective semi-quantitative methods were used for pre-
and post-intervention assessments. However, the study’s single-center
design limits generalizability, and the high educational level of patients
in a private health center may have influenced stress levels. In addition,
anxiety and pain were measured based on patient self-perception.
Furthermore, while the combination of lavender and peppermint
oils was selected for their complementary properties, the absence of a
peppermint-only group limits the ability to evaluate the independent
effect of peppermint aromatherapy.
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