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Essential Oils as an Alternative
Treatment for Migraine Headache:
A Systematic Review and Meta-Analysis

Pireimathy Murtey, Norhayati Mohd Noor, Azlina Ishak®, Nur Suhaila Idris

Department of Family Medicine, School of Medical Sciences, Universiti Sains Malaysia Health Campus, Kubang Kerian, Malaysia

Background: Alternative and complementary medicines are widely used to treat migraine headaches. This review
aimed to determine the effectiveness of essential oils as an alternative treatment approach.

Methods: A structured search was conducted to identify randomized trials comparing essential oils with a placebo
for migraine headaches, using databases (MEDLINE and CENTRAL) to search for articles published between 1966
and 2021. We included trials involving adult males and females diagnosed with migraine headaches according to
the International Headache Society. The outcomes included number of attacks, headache severity, associated
symptoms, number of days of limited activity, headache duration, use of analgesics, and adverse effects. Seven tri-
als were included with a total of 558 participants.

Results: No difference was observed in the number of migraine headache attacks compared to placebo (mean dif-
ference [MD)], -1.34; 95% confidence interval [CI], -3.31 to 0.64; [’=94%; P=0.190; four trials, 242 participants; mod-
erate-quality evidence). There was no difference in this outcome between the essential oils treated group and the
placebo (MD, -0.38; 95% CI, -1.76 to 0.99; I statistics=86%; P=0.580; five trials, 240 participants; moderate-quality
evidence).

Conclusion: We found no significant difference between the use of essential oils and placebo in managing mi-
graine headaches.
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INTRODUCTION

Migraine is a severe and complex neurovascular disease that affects
16% of the population. It starts in childhood and increases between
the ages of 22 and 55 years, affecting females more than males (3:1)
with a family history of migraine.” It is a chronic condition with occa-
sional symptoms and is ranked as the sixth most disabling disease in
the world and the most disabling neurological disorder by the World
Health Organization. Financially, it has a significant impact on econo-
mies globally which costs US$19.6 billion annually.”

Migraine is characterized by pulsatile pain on one or both sides of
the head as well as other symptoms such as photophobia, phonopho-
bia, nausea, and vomiting.? According to the International Classifica-
tion of Headache Disorders, third edition, a migraine should comprise
at least five attacks over the course of a lifetime, last 4-72 hours, and
have at least two of the following characteristics: unilateral location,
pulsating/throbbing quality, moderate to severe intensity, aggravation
by/avoidance of routine physical activity, nausea and/or vomiting,
photophobia, and phonophobia.”’

Despite the use of pharmacological medications for migraine head-
ache treatment, the use of non-pharmacological therapy to alleviate
migraine headache symptoms is growing and underestimated.” These
include neuromodulators, acupuncture, behavioral therapies, relax-
ation training, avoidance of food triggers, and adequate sleep and ex-
ercise. According to a major population study, many patients with mi-
graines use complementary and alternative medicines to relieve
symptoms.” Lavender, peppermint, chamomile, anise, basil, rose, and
mixed essential oils have been found to reduce migraine intensity and
frequency. Some oils can also reduce the symptoms of photophobia,
phonophobia, nausea, and Vorniting.z)

A systematic review of the alternative therapies used in headache
treatment was published by Lopresti et al.”; however, no meta-analysis
was performed. This review includes all types of herbal treatments
used for migraine headaches, including essential oils. Four of the 19
trials evaluated the effect of essential oils on migraine. They reported
that herbal medicine, via its multifactorial physiological influence, is a
potential option for enhancing the treatment of migraine.”

Thus, there is a need to conduct a meta-analysis of alternative thera-
pies for migraine. The findings of this systematic review and meta-
analysis will be helpful for healthcare personnel in deciding on and
providing the best care for patients with migraines. As alternative
medicines are widely used by patients with migraine, the effectiveness
of this treatment should be based on evidence, and healthcare person-
nel should be well-versed in it.

This meta-analysis was conducted to evaluate the effectiveness of
essential oils as alternative treatments for migraine in adults. These
findings are expected to help healthcare personnel make decisions

when treating patients with migraine.
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METHODS

The protocol for this meta-analysis was registered in the International
Prospective Register of Systematic Review (PROSPERO) with trial
number CRD42022306382 and is available at https://www.crd.york.
ac.uk/prospero. This review was performed in accordance with the
Cochrane Systematic Review guidelines and followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).

1. Search Strategy
We searched the Cochrane Central Register of Controlled Trials, MED-
LINE, and Epistemonikos databases for articles published from 1966

” u,

to December 2021. We used the search terms “essential oils,” “aroma-
therapy,” “alternative medicine,” “complementary medicine,” “natural
medicine,” AND and OR “migraine,” with Boolean operators AND and
OR. We checked the reference list to identify randomized controlled
trials (RCTs) and review articles to identify unpublished trials or trials
that were unidentified by electronic searches. We searched for ongo-
ing trials using the World Health Organization International Clinical

Trials Registry Platform and ClinicalTrials.gov.

2. Eligibility Criteria

We included only RCTs comparing essential oils with placebo or as an
adjunct treatment. Non-randomized clinical trials were excluded. Par-
ticipants were adults aged 18-65 years, of either sex or ethnicity, and
diagnosed with migraine according to the International Headache So-
ciety criteria by a neurologist or physician. Trials published in non-
English languages (one trial in Iran) were excluded because we lacked
language resources (professional translators). The intervention in-
cluded essential oil supplementation regardless of the treatment dura-

tion.

3. Selection Criteria

We screened the titles and abstracts from the search and obtained full-
text articles when they met the eligibility criteria or when there was in-
sufficient information to assess their eligibility. We assessed the eligi-
bility of the trials independently and documented all reasons for ex-
clusion. Disagreements between the authors were resolved through
discussion. Any disagreements were resolved by consensus. The au-
thors were contacted if further clarification was required.

4. Data Extraction

We extracted data on the type of essential oils used, criteria for diagno-
sis of migraine, age, sex, ethnicity, and the outcome of each trial, in-
cluding the number of headache attacks, headache severity, head-
ache-associated symptoms such as photophobia, phonophobia, nau-
sea, vomiting, number of days lost/limit activities, duration of head-
ache, use of analgesics and adverse effect of using essential oils, using

the data extraction form.
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5. Outcomes

The primary outcomes included the number of attacks, headache se-
verity, and headache-associated symptoms such as photophobia,
phonophobia, nausea, and vomiting. The secondary outcomes were
the number of days of lost/limited activities, duration of headache, use
of analgesics, and adverse effects, such as skin redness and hypersen-
sitivity.

6. Assessment of Risk of Bias

The Cochrane Collaboration tool was used to assess the risk of bias.
We assessed the selection bias (randomization and allocation conceal-
ment), performance bias (blinding of participants and health person-
nel), detection bias (blinding of outcome assessment), attrition bias
(incomplete outcome data), reporting bias (selective reporting), and
other types of bias (recall bias, transfer bias, etc.).” We assessed the
quality of evidence for primary and secondary outcomes according to
the Grading Recommendation Assessment, Development, and Evalu-
ation (GRADE) methodology for the risk of bias, inconsistency, indi-
rectness, imprecision, and publication bias, classified as very low, low,

moderate, or high.”

7. Statistical Analysis

We analyzed the data using Review Manager ver. 5.4 software (Co-
chrane, London, UK).” A random-effects model was used to pool the
data. Heterogeneity was assessed in two steps. First, we assessed the
obvious heterogeneity in face values by comparing populations, set-
tings, interventions, and outcomes. Next, we assessed the statistical
heterogeneity using the I? statistic.” We interpreted the heterogeneity
as 0% to 40% to represent “might not be important,” 30% to 60% to rep-
resent “moderate heterogeneity,” 50% to 90% to represent “substantial
heterogeneity,” and 75% to 100% to be “considerable heterogeneity.””

We measured the treatment effect using the risk ratio and risk differ-
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ence for dichotomous outcomes and mean differences (MDs) or stan-
dardized MD, both with 95% confidence intervals (CIs) for continuous
outcomes. Subgroup analyses were not performed due to the limited
number of trials. We explored the potential sources of heterogeneity
when available. We performed a sensitivity analysis to investigate the
impact of the risk of bias on sequence generation and allocation con-

cealment of the included studies.

RESULTS

1. Search Outcomes

A total of 2,200 citations were identified using the original and two up-
dated searches. Following deduplication and inclusion of any addi-
tional records, 47 citations were retrieved. Of these, 44 were judged as
potentially eligible based on their titles and abstracts. After obtaining
full-text publications and assessing eligibility, seven trials were includ-
ed and 37 were excluded (Figure 1).

We included seven studies with a total of 558 participants. Five of
the seven studies received university funding. All the seven trials were
conducted in Iran. Four trials were conducted in clinics, two in univer-
sities, and one in a hospital. All participants were randomized into in-
tervention and control groups.

The trials involved lavender oil,'*'" anise oil," basil oil,"® rose oil,"”
peppermint oil,'” and chamomile oil.'® Four trials topically applied
essential oils topically,”'*'® one involved oral consumption,'” one in-
volved intranasal administration,' and one involved inhalation.'”
Four of seven trials tested liquid paraffin as a placebo,"*'*'® one used

a hydroalcoholic solvent,'” one used a cold cream base as a placebo,'?

and one did not describe the composition of the placebo.'®
Five trials excluded pregnant participants. Four trials also excluded
participants who developed side effects due to the oil. Two trials ex-

cluded participants who had undergone other prophylactic treat-

Identification of studies via databases and registers

Figure 1. Preferred Reporting Items for
Systemic Reviews and Meta-Analyses
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(PRISMA) flow chart of the search results.
RCT, randomized controlled trial.
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ments. Table 1 summarizes the characteristics of the included studies.
Seven trials were included in the analysis of the primary outcomes.
Secondary outcomes were reported in six trials. One trial reported us-
ing questionnaires to assess the quality of life affected by migraines,
which was the Headache Impact Test-6.2 This questionnaire consists
of six questions with five answers each: always, very often, sometimes,
rarely, and never. The total score ranged from 36 to 78, with a higher
score representing a more negative impact of headaches on the quality
of life. Another trial adopted the Migraine Disability Assessment ques-
tionnaire to assess disability caused by migraines.' A score between 0
and 10 represents the severity of the headache. Three studies used the

Visual Analog Scale to measure pain intensity. The score ranged from

www.kjfm.or.kr 21

0 (no pain) to 10 (the most severe pain)."**'V

2. Risk of Bias

Four trials described the randomization method used with a low risk
of bias. Two trials used the randomization block method,'* one used
the permutation block method,'” and one used a computer-generated
non-stratified block randomization list."” The method of randomiza-
tion was not reported in the other three trials; thus, we judged random
sequence generation as having an unclear risk of bias.""*'® Allocation
concealment was judged as an unclear risk in two trials because de-
tails of the drugs and placebo used were not reported.'*

Five trials mentioned the blinding of participants and person-

Table 1. Characteristics of included studies

Author (year) Duration Participants Intervention Control
Ahmadifard 3mo 144 Adults diagnosed with migraine headaches, Basil essential oil 2%, basil essential  Liquid containing pharmaceutical
gtal.’”¥ (2019) according to the IHS; 103 females and 38 males; 0il 4%, basil essential oil 6% paraffin with a similar appearance,
mean age, 34 years (range, 18—46 years) odor to match the basil essential oil
Mosavat etal.”” 6 wk 50 Adults diagnosed with migraine headache Anise essential oil cream Cold cream base, packed in a similar
(2019 according to IHS; mean age 40 years with an age jar
range of 18-65 years; gender distribution not
specified
Niazi et al." 2 Consecutive 40 Adults with at least two migraines per month, Rose essential oil Pharmaceutical paraffin (Merck Co.)
(2017) headache according to IHS criteria; mean age 35 with an age with added 0.1% rose essential oil
range of 18-65 years; gender distribution not
specified
Rafie et al.'® 3 mo 60 Adults with a long-term history of migraine stacks 10 Drops of lavender extract Drops in the same color, same
(2016) diagnosed according to IHS criteria for migraine (lavender essential oil dissolved in physical form, packaging, and
without aura; 18 males, 42 females; age range of a hydroalcoholic solvent [ethanol/ labelling as lavender extract
15 to 50 years old water 80/20]) every night
Rafieian-Kopaei 2 mo 120 Adults with a diagnosis of migraine headache, 2 Drops of Lidocaine 4% drops/ 2 Drops of placebo intranasally

etal™ (2019)

6 Consecutive
migraine

Sasannejad
etal." (2012)

2 Consecutive
migraine

Zargaran et al.'®
(2018)

according to IHS criteria; 7 males and 28 females;
mean age, 30 years (range, 2040 years)

47 Adults with a diagnosis of migraine headache,
according to IHS criteria; 34 females and 13 males;
mean age 30 years with age, age range not
specified

100 Adults with diagnosis of migraine headaches
diagnosed according to IHS criteria; 33 males and
87 females, with an age range between 18 to 65
years old

Peppermint essential oil 1.5%
drops intranasally

2-3 Drops of lavender essential oil
topically on the upper lip and vapor
inhaled for 15 minutes

Chamomile oelogel

(unsure content)

Liquid paraffin was applied topically
on the upper lip and the vapor was
inhaled for 15 minutes

A mixture of 10% traditional
chamomile oil (final product of drug)
in liquid paraffin (Merck Co.)

IHS, International Headache Society.

Random sequence generation (selection bias) —:l

Allocation concealment (selection bias) —:l

Blinding of participants and personnel (performance bias) —:-
Blinding of outcome assessement (detection bias) —:I
Incomplete outcome data (attrition bias) _:_

Selective reporting (reporting bias) _

0% 25%

50% 75%  100%

I Low risk of bias

[ Unclear risk of bias

I High risk of bias
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Figure 2. Risk of bias graph.
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nel'®19 and were considered low risk. Health personnel in one trial
were not blinded; therefore, the risk of bias was high.'” Blinding of
participants and personnel was not mentioned in one trial; therefore,

the risks were unclear.'®

Three trials did not mention blinding of the outcome assessor'"'%%)
and thus were judged as having unclear risks. The remaining four trials
had a low risk of bias, as the details of the blinding have been de-
scribed.'*#1

Three trials reported a high risk, as they had more than 20% loss to
follow-up, with no intention to treat.’*'*' One trial had an unclear
risk, as loss of data was not mentioned."” Three trials were judged as

low risk.!**1® No other potential source of bias was identified. The risk

Ahmadifard et al."® (2019)

Mosavat et al. = (2019)

Niazi etal."” (2017)

Rafie etal."” (2016)
Rafieian-Kopaei et al.” (2019)
Sasannejad etal.”” (2012)
Zargaran et al"® (2018)

12)

@ @@ ® ®|@|Blinding of participants and personnel (performance bias)
Q|O|0|®|®|®|@| Blinding of outcome assessment (detection bias)

Q0|® ® @ ® ®| Incomplete outcome data (attrition bias)

® @ @ @ ® ® @ Selective reporting (reporting bias)

@00 @ ® ® ®|Otherbias

Q|0|0|®|®|®|®| Random sequence generation (selection bias)
@|0|0|®|®|®|@| Allocation concealment (selection bias)

Figure 3. Risk of bias summary.
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of bias graph and summary are presented in Figure 2 and Figure 3, re-

spectively.

3. Effects of Intervention

Two trials represented crossover studies with a 1-week'” and 2-week'®
washout periods. Both trials involved observing participants’ respons-
es for 24 hours. In the following trials, participants’ responses were ob-
served for over 30 minutes,'” 2 hours,'” 6 weeks,'? 3 months,'” and 12

weeks each.””

4. Primary Outcomes

There was no difference in the number of migraine headache attacks
among the four trials (MD, -1.34; 95% CI, -3.31 to 0.64; ’=94%; P=0.190;
four trials, 242 participants; moderate-quality evidence) (Figure 4, Ta-
ble 2).!%121519 There was a difference in the effect estimate when data
from one trial were excluded.'® Subgroup analysis for the types of es-
sential oils and administration was not feasible because of the limited
number of trials. One trial reported no differences between groups;
however, the data were not in a usable format.'”

All seven trials reported the severity of the migraine headaches. Five
trials showed no difference in this outcome between the essential oils
and placebo group (MD, -0.38; 95% CI, -1.76 to 0.99; I statistics=86%;
P=0.580; five trials, 240 participants; moderate-quality evidence) (Fig-
ure 5, Table 2).!121419 Subgroup analysis of the type of essential oil and
the type of administration was not feasible owing to the limited num-
ber of trials. There was a difference in the effect estimate when the data
from one trial were excluded. Sensitivity analysis was performed for
unclear bias of allocation concealment because details of the prepara-
tion of these drug samples were not discussed. Sasannejad et al.'?
showed a change in the cumulative effect estimate (MD, -1.07; 95% CI,
-2.13 to -0.00; I* statistics=71%; P=0.020; 193 participants). One trial re-
ported no differences in headache severity; however, the data were not
in an usable format.'” The essential oils reduced the number of events
for headache severity compared to the placebo but was limited to only
one trial (MD, 0.59; 95% CI, 0.45 to 0.78; 78 participants; very low-
quality evidence).”?

Essential oils reduced photophobia compared to the placebo in two
trials (MD, 0.41; 95% CI, 0.16 to 1.06; I statistics=79%; P=0.070; two tri-
als, 119 participants; low-quality evidence) (Table 2)."*'® One trial re-

Essential oil Placebo Mean difference Mean difference
Study or subgroup Mean+SD Total Mean+SD Total Weight (%) IV, random, 95% CI IV, random, 95% ClI
Mosavat et al.”” (2019) 1.89+1.94 22 2.41%1.35 34 28.6 -0.52 (-1.45 to 0.41) =
Rafie et al.'” (2016) 2.28+0.76 27 5+1.35 28 29.8 2.72 (-3.30 to -2.14) -
Rafieian-Kopaei et al.”” (2019)  2.58+1.78 38 2.13+1.67 41 29.2 0.45 (-0.31 to 1.21) e
Zargaran et al."” (2018) 10.4148.02 38 14.37#10.05 34 12.3 -3.96 (-8.1910 0.27) ——————+
Total (95% CI) 125 137 100.0 -1.32 (-3.24 t0 0.61) e
Heterogeneity: tau’=3.14; 5°=47.60, df=3 (P<0.00001); I°=94% —t —

Test for overall effect: Z=1.34 (P=0.18)

4 2 0 2 4
Essential oil Placebo

Figure 4. Number of attacks. SD, standard deviation; IV, inverse variance; Cl, confidence interval; df, degrees of freedom.
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Mean+SD Total Weight (%) IV, random, 95% CI
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Mean difference
1V, random, 95% CI

Mean difference

Essential oil Placebo
Study or subgroup Mean+SD Total
Mosavat et al.”” (2019) 4.63+3.25 22 5.86%3.5 15
Niazi et al."” (2017) 2.18+3.19 29  2.2+2.84 29
Rafie et al.'” (2016) 4.14£1.23 28 4.66+0.91 28
Sasannejad et al.”” (2012) 3.6+2.8 28 1.6%1.6 19

Zargaran et al."® (2018) 0.27+1.02 72 2.34+2.31 72
Total (95% CI) 179 163
Heterogeneity: tau’=1.93; 5°=38.77, df=4 (P<0.00001); I’=90%

Test for overall effect: Z=0.56 (P=0.57)

14.6 -1.23 (-3.46 to 1.00)
18.4 -0.02 (-1.57 to 1.53) —_—
23.4 -0.52 (-1.09 to 0.05) —e—
201 2.00 (0.74 to 3.26) —_—e
23.4 -2.07 (-2.65 to -1.49) ——
100.0 -0.39 (-1.73 to 0.96)

4 2 0 2 4
Essential oil Placebo

Figure 5. Headache severity. SD, standard deviation; IV, inverse variance; Cl, confidence interval; df, degrees of freedom.

ported no difference in the mean occurrence of photophobia (MD,
-0.24; 95% CI, -2.53 to 2.05; 29 participants; very low-quality evi-
dence).'?

Essential oils reduced phonophobia in two trials compared to the
placebo (MD, 0.45; 95% CI, 0.21 to 0.97; I statistics=53%; P=0.150; two
trials, 119 participants, low-quality evidence) (Table 2).""'® One trial
reported no difference in the mean occurrence of phonophobia (MD,
-0.60; 95% CI, -2.99 to 1.79; 29 participants; very low-quality evi-
dence).'?

Essential oils showed no difference in nausea and/or vomiting com-
pared to the placebo (MD, 0.32; 95% CI, 0.06 to 1.58; I? statistics=85%;
P=0.160; two trials, 119 participants; low-quality evidence) (Table
2).119) One trial reported no difference in the mean occurrence of nau-
sea and/or vomiting (MD, -0.50; 95% CI, -2.81 to 1.81; P=0.670; one tri-
al, 29 participants; very low-quality evidence).')

5. Secondary Outcomes

Essential oils reduced the number of days of lost or limited activities
due to migraine headaches compared to the placebo (MD, -10.17; 95%
CI, -13.05 to -7.29; I” statistics=0%; P=0.560; two trials, 92 participants;
moderate-quality evidence) (Table 2)./%'? One trial reported no differ-
ence in the mean number of days lost or limited activities (MD, 0.08;
95% CI, 0.00 to 1.39; P=0.080; one trial, 78 participants; very low-quali-
ty evidence)."”

One trial reported no difference in the duration of the migraine
headache episode (MD, -5.23; 95% CI, -11.27 to 0.81; P=0.090; one trial,
37 participants; low-quality evidence) between the essential oils and
placebo groups.'? Essential oils reduced the duration of the headache
episode compared to the placebo but were limited to only one trial
(MD, 0.58; 95% CI, 0.43 to 0.78; P=0.001; one trial, 78 participants; very
low-quality evidence).'”

One trial reported no difference in the use of analgesics between the
essential oils and placebo groups (MD, -0.48; 95% CI, -2.64 to 1.68;
P=0.660; one trial, 37 participants; very low-quality evidence)."?

One event of skin redness was reported after intervention in one tri-
al (MD, 3.20; 95% CI, 0.14 to 72.62; P=0.470; one trial, 29 participants;
very low-quality evidence).'’ One event of hypersensitivity was report-
ed in one trial after intervention (MD, 4.49; 95% CI, 0.22 to 90.30;
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P=0.330; one trial, 72 participants; very low-quality evidence).'”

DISCUSSION

1. Summary of Main Results

This review included all RCTs that addressed the effectiveness of es-
sential oils as an alternative treatment for migraine in adults. The sev-
en identified trials formed a heterogeneous group that addressed
comparisons and various outcomes, resulting in a few trials contribut-
ing to each of our predefined outcomes. This study showed that the
mean number of migraine headache attacks using essential oils did
not differ from that using a placebo. The severity of headache showed
no improvements when using essential oils compared to the placebo
groups. Participants taking essential oils showed no differences in alle-
viation of headache-associated symptoms, such as photophobia,
compared to the placebo group. The participants showed reduced
headache-associated symptoms, such as phonophobia, nausea, and
vomiting, compared to the placebo group; however, the results were

limited to a small number of trials.

2. Overall Completeness and Applicability of Evidence

We performed a comprehensive literature review to assess the effec-
tiveness of essential oils as alternative treatments for migraine in
adults. The control group received a placebo containing liquid paraffin
or a cold cream base. The duration, doses, types, and routes of admin-
istration of the essential oils differed in each trial, thereby limiting the
applicability of the findings in this review. We could not perform a
subgroup analysis because of the limited number of trials available.
Based on the reported incidence of adverse events, we were able to
detect common side effects such as skin redness and hypersensitivity;
however, there is a lack of information on rare and serious adverse

events.

3. Quality of the Evidence

The quality of trial evidence varied. Generally, the outcomes ranged
from low to moderate risk or bias. Although there were unclear and
high risks of bias in some risk bias assessments, we believe that these

risks were not significant for the review because headache itself is a
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subjective assessment, and the outcome would not have affected
whether health personnel or participants were unblinded. No evi-
dence of a selective reporting bias was observed. The lack of adequate
random sequence generation can lead to a treatment effect bias in the
original study and subsequent reviews. The risk of attrition bias was
observed in three trials. Attrition bias was unclear in one trial due to
unexplained reasons for loss to follow-up. The risk of attrition bias was
high in two trials due to >20% loss to follow-up in five trials, and an in-
tention-to-treat analysis was not performed. Five of the trials received
funding from universities. We encountered high heterogeneity in the
trials reporting responses to the treatment and the occurrence of ad-
verse events, which was probably due to differences in the duration of
treatment or the types of essential oils used. Some outcomes showed
substantial heterogeneity. However, we could not perform subgroup
analyses because of the limited number of trials. Therefore, the overall
level of evidence contributed to this review, as assessed using the
GRADE approach, was of low-to-moderate quality (Table 2).

4. Potential Biases in the Review Process

We attempted to reduce publication bias by checking the reference
lists of all related studies and by searching multiple databases without
language restrictions. To reduce publication bias, we checked the pro-
tocols and consistency between the objectives, methodology, and re-
sults of each trial. Seven studies were included, and we were unable to
construct a funnel plot to detect publication bias. Not all the included
studies reported all outcomes. We did not perform a meta-regression

analysis to assess publication bias.

5. Agreements and Disagreements with Other Studies or
Reviews

To date, only one systematic review has been published on this topic.?
However, no meta-analyses have yet been performed. One systematic
review, without a meta-analysis, included all types of herbal treat-
ments used for migraine headaches, including essential oils. Four of
the 19 trials evaluated the effects of essential oils on migraine. They re-
ported that herbal medicines, owing to their multifactorial physiologi-
cal influences, present a potential option for enhancing migraine treat-
ment of migraine.”? We found no other systematic reviews that report-
ed other prespecified secondary outcomes. Data on the side effects of
essential oils are limited and merit further investigation. Further stud-

ies should be conducted using larger sample sizes.

6. Implications for Practice

In this review, we found no significant differences in the use of essen-
tial oils as alternative treatments for migraine headaches. Data on the
rarer and more serious adverse effects of essential oils are limited, and
more safety data are needed to better assess whether essential oils are

useful interventions as the main treatment for migraine headaches.

7. Implications for Research
Further research is required to determine the efficacy and safety of es-
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sential oils as an alternative treatment for migraine headaches in
adults. Many previous trials did not mention any serious side effects or
rates of withdrawal, and the reporting of adverse events following
treatment was not uniform throughout the studies. The low reporting
of adverse effects may indicate tolerance and safety. Unfortunately,
most studies lacked information that might have masked these factors,
and only a small number of participants were included. Thus, it is cru-
cial to obtain reliable tolerability and safety data for all applications of
essential oils. Thus, a meta-analysis of the trials will be incomplete be-
cause of the lack of data. High-quality trials with large sample sizes
that assess quality of life and clinical outcomes are required in future
studies.

8. Study Limitation

The primary outcomes were the number of migraine headache attacks
and severity of migraine headaches. It is necessary to determine the
types of administration and essential oils for the primary outcomes;
however, subgroup analysis was not performed because of the limited
number of studies. A clinical trial conducted in Iran was also excluded,
due to lack of professional and volunteer translators and software
translation tools. Further large-scale studies are needed to collect
more data on the side effects of essential oils. This may help determine
whether essential oils are beneficial as a mainstay treatment for mi-

graine headaches.
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