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ABSTRACT

Migraine is a prevalent and disabling neurological disorder, often refractory to standard therapy or associated with adverse effects. As a result, many patients seek
complementary and alternative therapies. Among these, essential oils — via inhalation, topical application or aromatherapy massage — have gained popularity.
This review examines existing clinical and preclinical evidence on the efficacy of essential oils for migraine relief, explores proposed mechanisms of action, and
discusses practical recommendations and safety considerations. While some individual trials show promising results (notably with Lavender essential oil and Basil
essential oil), a recent meta-analysis found no statistically significant difference compared to placebo overall, underscoring that essential oils should at best be
considered as complementary (adjunctive) therapies. Quality of evidence remains limited, and more rigorous, large-scale trials are needed.

Introduction

Migraine affects a substantial portion of the global population and results in significant morbidity and decreased quality of life. Conventional
pharmacological treatments (e.g., analgesics, triptans) are effective for many but may cause side effects, overuse headaches, or fail to provide adequate
relief. Consequently, interest in complementary and non-pharmacological therapies has increased. Aromatherapy using essential oils is one such
alternative, valued for its natural origin, perceived safety, and relative ease of use.

Essential oils are concentrated aromatic extracts from plants. When inhaled or topically applied (typically after dilution), they may exert physiological
and psychological effects that — proponents argue — can alleviate migraine pain or reduce attack frequency. However, scientific scrutiny is needed to
determine whether observed benefits exceed placebo effects and whether they are clinically meaningful.

This paper reviews the evidence for essential oils in migraine management, discusses possible mechanisms, summarizes limitations and safety issues,
and provides practical guidance.®

Evidence from Clinical Studies

*  Lavender Essential Oil — Inhalation

e Anplacebo-controlled clinical trial involving 47 patients with diagnosed migraine found that inhalation of lavender essential oil for 15 minutes
produced a statistically significant greater reduction in headache severity than placebo (liquid paraffin).

. Specifically, the mean reduction in pain (Visual Analogue Scale) was 3.6 + 2.8 in the lavender group versus 1.6 + 1.6 in controls (p < 0.0001).
. Of 129 migraine attacks in the lavender group, 92 responded fully or partially; in contrast, 32 of 68 attacks in placebo group responded.

e  The authors concluded that inhalation of lavender oil may be an effective and safe modality in acute migraine management.

. Basil Essential Oil — Topical Application

* A triple-blind randomized study of 144 migraine patients compared topical basil essential oil (in 2%, 4%, and 6% concentrations) applied
every 8 hours (along with scheduled acetaminophen) versus placebo over 12 weeks.

*  Results: both pain intensity and frequency of migraine attacks decreased over time in basil oil groups compared to placebo; the reductions
were dose-dependent and statistically significant (p < 0.001 for both intensity and frequency).

*  This suggests that basil oil may help reduce both how often migraines occur and how severe they are.
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e  Aromatherapy Massage (Mixed Oils)

*  Arandomized controlled trial on 70 patients presenting with acute migraine attacks found that a 15-minute aromatherapy massage (on temples
and neck base) three times a week for three weeks — in addition to standard medical treatment — notably reduced pain severity and improved
quality of life compared to controls.

*  This suggests that essential-oil-based massage may serve as a useful adjunct in migraine management, possibly enhancing comfort and
reducing reliance on medication.®

Systematic Review & Meta-Analysis

* A comprehensive review and meta-analysis covering randomized controlled trials (from 1966 to 2021) with 558 adult participants found no
significant difference between essential-oil-based interventions and placebo in terms of number of migraine attacks, headache severity,
duration, days of limited activity, analgesic use, or associated symptoms.

*  The authors conclude that available evidence does not support essential oils as an effective stand-alone treatment for migraine.
®  Observational / Survey Data

* A recent cross-sectional study (Dec 2022—Aug 2023) reported that among migraine patients who used aromatherapy, approximately 55%
reported some symptom improvement after using oils such as peppermint (Peppermint essential oil), lavender, eucalyptus, basil, and others.

*  However, the authors highlighted a lack of consistent usage patterns, varied application methods, and variable awareness of safety —
underscoring that such treatments are user-dependent and that further controlled studies are warranted.

Mechanisms of Action: Biological Rationale

e Areview examining essential oils in migraine notes that up to 10 plant essential oils (and 16 of their monomeric components) may have anti-
migraine effects by inhibiting neurogenic inflammation, reducing hyperalgesia (heightened sensitivity to pain), and promoting vasorelaxation
(relaxation of blood vessels) — processes implicated in migraine pathophysiology.

e  Essential oils may also exert analgesic, muscle-relaxant, and sedative/ anxiolytic effects, which could help in migraine attacks associated with
muscular tension, stress, or sleep disturbance.®

e  Aromatherapy massage may add mechanical benefits — massage on temples/neck may relax tense muscles and improve local circulation,
further contributing to symptomatic relief.

Limitations, Risks, and Critical Appraisal
e  The most rigorous meta-analysis to date found no overall significant benefit over placebo, raising doubts about the efficacy of essential oils
as migraine prophylaxis or therapy.®

. Heterogeneity is high: differences in oil type, concentration, mode of application (inhalation, topical, massage), frequency, and concomitant
therapies make comparisons difficult.

. Placebo effects and expectancy bias likely contribute significantly. In trials relying on self-reported pain scores, subjective improvement may
reflect psychological benefit rather than true physiological effect.

. Safety concerns: essential oils are highly concentrated; undiluted application can cause skin irritation, allergic reactions, or other adverse
effects.

. Quality control issues: the purity, composition, and standardization of essential oils can vary widely across manufacturers and batches — a
problem given that purported bioactive monomers may differ in concentration.

e  Lack of large-scale, long-term, high-quality randomized controlled trials with standardized protocols.

Practical Recommendations for Use (If Considered)

If someone with migraine chooses to use essential oils as a complementary therapy, the following practices are prudent (but should not replace standard
medical care):

1)  Use as adjunct — not substitute. Essential oils might reduce discomfort or improve quality of life, but should not replace evidence-based
migraine therapies.©
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i Dilution & patch test: For topical use (e.g., basil oil), always dilute the essential oil in a carrier oil (e.g., jojoba, coconut) — and perform
a patch test to check for skin sensitivity/allergic reaction before broader application.

. Method of administration:
1)  For acute migraine onset: inhalation of calming oils (e.g. lavender) may help reduce pain intensity.

2)  For prevention: periodic topical application or massage (e.qg., basil oil, mixed oils) may reduce frequency/intensity — though
evidence is limited.

3) Massage on temples/neck may offer additional muscle-relaxant and circulation benefits.

. Moderation & monitoring: Use minimal effective concentration; avoid overuse; stop if skin irritation, respiratory discomfort, nausea or other
adverse effects occur.

1. Consultation: Especially in individuals with respiratory conditions (e.g., asthma), allergies, children, pregnant or breastfeeding persons
— consult a qualified healthcare provider before use.

Conclusion

Essential oils hold intuitive appeal as natural, non-invasive, and low-cost adjuncts for migraine management. Some individual clinical trials report
significant reductions in pain severity or attack frequency (particularly with lavender inhalation and basil topical application). Proposed mechanisms
include anti-inflammatory, vasorelaxant, muscle-relaxant and anxiolytic effects.

However, a recent meta-analysis encompassing randomized controlled trials concluded that essential oils do not significantly outperform placebo in
reducing migraine attacks, severity, or associated symptoms. The high variability in methodologies, small sample sizes, and subjective outcome measures
limit confidence in these findings.

Therefore, current evidence does not support essential oils as reliable stand-alone treatments for migraine. They may — at best — serve as complementary
therapies, possibly improving quality of life or reducing reliance on medications for some individuals, but with no guarantee of benefit. More rigorous,
large-scale, well-designed randomized trials are needed, ideally with standardized oil formulations, dosages, and application methods.

In clinical practice and at home, if used, essential oils should be adopted cautiously, responsibly, and under guidance — favoring dampening of
expectations, ensuring safety, and maintaining conventional therapy as primary treatment.
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