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In November 2020 Cochrane Australia was contracted by the National Health and Medical Research
Council (NHMRC) to design and undertake the systematic review described in this report. This systematic
review is one of several independent contracted evidence evaluations being undertaken to update the
evidence underpinning the 2015 Review of the Australian Government Rebate on Natural Therapies for
Private Health Insurance (2015 Review) by the Department of Health (Department). The design and
conduct of the review were done in collaboration with the Office of NHMRC (ONHMRC), NHMRC’s Natural
Therapies Working Committee (NTWC) and the Department of Health and Aged Care’s Natural Therapies
Review Expert Advisory Panel (NTREAP).
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Plain language summary

What was the aim of the review?

The aim of this review was to examine the effects of aromatherapy in preventing and/or treating injury, disease,
medical conditions or preclinical conditions.

Aromatherapy is the therapeutic use of essential oils from plants (flowers, herbs, or trees), via inhalation, massage,
or topical use, to treat ill health and promote physical, emotional and spiritual well-being. It is one of the most
widely used natural therapies reported by consumers in Western countries.

This review was targeted for the Australian Government Department of Health and Aged Care (formally Department
of Health) to assist in their Natural Therapies Review, which was designed to determine whether certain natural
therapies, including aromatherapy, have enough evidence of effectiveness to be considered re-eligible for private
health insurance rebates. This review was not designed to be a complete review of all studies published for
aromatherapy, nor is it intended to inform decisions about whether an individual or practitioner should use
aromatherapy.

Key messages

e Thereis alarge and growing body of evidence examining the effects of aromatherapy on health. Despite this,
itis not possible to draw conclusions about the effects of aromatherapy with confidence for any condition or
outcome.

e Although we interpret many of the results in the review, the evidence is of low or very low certainty, meaning
that the true effect of aromatherapy may be substantially different.

e We are uncertain about the effects of aromatherapy because of serious concerns about the methods used in
all of the studies in the review. Another concern is that trialists may have reported findings of large beneficial
effects from aromatherapy selectively, and not published findings that showed little or no effect.

e These preventable flaws in how the studies were designed, conducted and reported mean that we cannot
tell whether aromatherapy has beneficial effects or little or no effect on health outcomes.

What was studied in the review?

We examined evidence from randomised trials to study the effect of aromatherapy on
e pain,
e nauseaand vomiting,
e sleep quality,
o fatigue,
e emotional functioning and mental health,
e health-related quality of life, and
e physical function.

We examined effects on these outcomes for a wide range of conditions and populations that were agreed through a
prioritisation process. For each outcome, we examined the effects of aromatherapy overall (across multiple
conditions) and for specific population groups. This approach makes best use of all available evidence to help us
decide if there is evidence that aromatherapy works ‘in general’ or whether any effects might be limited to specific
population groups. Assessments of cost-effectiveness, safety and studies of healthy populations were not included
in this review.

We applied methods in the Cochrane Handbook for Systematic Reviews of Interventions [2] to search for, collate,
appraise, and synthesise evidence from trials. We then applied methods from Grading of Recommendations
Assessment, Development and Evaluation (GRADE) working group to interpret the synthesis results in a systematic
and transparent way. GRADE is a method used to assess and describe how confident (or certain) we can be that the
estimates of the effect (calculated by combining results from multiple studies) reflect the true effects of the
intervention. In deciding on our certainty (or confidence) in each result, we consider all relevant information
collected in the review. We used four levels to describe our certainty as either:

e High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
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e Moderate certainty: we are moderately confident that the true effect is probably close to the estimate of the
effect, but there is a possibility that it is substantially different.

e Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from
the estimate of the effect.

e Very low certainty: we have very little confidence in the estimate and the true effect is likely to be markedly
different from the estimated effect. Our confidence in the result is too limited to provide a meaningful
interpretation.

Our methods were pre-specified in a publicly available protocol (PROSPERO ID CRD42021268244) that underwent
independent review by methods specialists, the Department’s panel (NTREAP) and was endorsed by the NHMRC
Natural Therapies Working Committee (NTWC) [1]. The review is reported in accordance with the PRISMA 2020
statement [6, 7].

What were the main results of the review?

We included 323 studies in the review, of which 201 studies contributed results to at least one synthesis of evidence.
The largest syntheses included results from over 7000 participants.

The evidence provides low certainty that across multiple conditions and compared to an inactive control (placebo,
no intervention, usual care), aromatherapy (delivered by inhalation, massage, or topically) may improve:

* sleep quality (no trials among people living with dementia and behaviour change),
* health-related quality of life, and
* physical function.

For pain, nausea and vomiting, fatigue, emotional functioning and mental health the evidence was very uncertain
overall. For these outcomes, the effects varied importantly across studies; some studies showed benefit, others
showed little or no effect on the outcome. These inconsistent effects were not explained by differences in the
population receiving aromatherapy nor by the way in which aromatherapy was delivered (mode of delivery).

For some population groups the results were somewhat more certain, as follows.

There was low certainty that aromatherapy may improve:
* pain among people with chronic musculoskeletal conditions,
* acute or episodic pain conditions (mainly dysmenorrhea),
* nausea and vomiting during pregnancy,
* mental health among people with symptoms of mental distress,
*  physical function among people with chronic musculoskeletal conditions.

There was also low certainty that aromatherapy may have little or no effect on:
* mental health among people living with cancer (no trials among people with non-cancer advanced disease
that was not amenable to cure),
* mental health among people living with dementia (mainly agitation),

Fewer studies compared aromatherapy massage to an inactive massage control (comparable to that used to deliver
aromatherapy). There was low certainty evidence that health-related quality of life improved with aromatherapy
massage, but it was uncertain whether there was benefit or little or no effect on other outcomes. There were no
studies that compared aromatherapy massage to an inactive massage control for nausea and vomiting or sleep
quality.

Implications for health policy and research

This review assessed the evidence for certain conditions and groups of people to inform the Australian Government
about health policy decisions for private health insurance rebates. The review did not cover all the reasons that
people use aromatherapy, or the reasons practitioners prescribe aromatherapy and was not intended to inform
individual choices about using aromatherapy.

Aromatherapy for any health condition: systematic review report (PROSPERO ID. 268244) Page |7


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021268244

Implications for health policy

The evidence is of low or very low certainty for all outcomes and populations considered in this review. This means
that our confidence in the effect of aromatherapy on each outcome is limited, and the true effect may be
substantially different. Major concerns about inconsistent results (some studies showing benefit, and others little or
no effect), and the likelihood that results that show large benéeficial effects from aromatherapy may have been
selectively published by trialists, should be considered when deciding whether there is any credible evidence to
support the use of aromatherapy.

Implications for future research

Given the extent of concerns about bias in included studies and reporting bias, it is unlikely that systematic reviews
will be able to build on the existing evidence base to answer questions about the effects of aromatherapy with any
certainty. While further investigation of published and unpublished trials of aromatherapy may help us understand
the full extent of flaws in the evidence, it is unlikely to be feasible or possible to conduct these studies. Improving
the conduct and, at a minimum, the reporting of trials in this field is essential. The value of conducting more trials on
aromatherapy needs to be carefully assessed to avoid research waste.

How up-to-date is the review?

Searches were conducted from the earliest date included in the databases until 20 August 2021. Studies published
after this date are not included in this review.
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Executive summary

Background

Aromatherapy - the therapeutic use of essential oils from plants (flowers, herbs, or trees) to treat ill health and
promote physical, emotional and spiritual well-being - is one of the most widely used natural therapies reported by
consumers in Western countries. The Australian Government Department of Health and Aged Care (via the National
Health and Medical Research Council) commissioned a suite of independent evidence evaluations to inform the
2019-20 Review of the Australian Government Rebate on Private Health Insurance for Natural Therapies. This report
is for one of the evaluations; a systematic review of randomised trials examining the effectiveness of aromatherapy
in preventing and/or treating injury, disease, medical conditions or preclinical conditions. In 2015, an overview of
systematic reviews conducted for the Australian Government found there was no clear scientific evidence that
aromatherapy was effective. The current systematic review considered primary evidence and a wider range of
publication dates.

Objectives

Primary objectives were to answer the following questions:

1. What is the effect of aromatherapy (delivered by any mode) compared to an inactive control (placebo, no
intervention or usual care) among people with any condition, pre-condition, injury or risk factor on
outcomes for which aromatherapy is used (pain, nausea and vomiting, sleep quality, fatigue, emotional
functioning and mental health, health-related quality of life, and physical function)?

2. What is the effect of aromatherapy (delivered by massage) compared to massage alone among people
with any condition, pre-condition, injury or risk factor on outcomes for which aromatherapy is used
(outcomes as per question 1)?

Secondary objectives related to the following questions:

3. What is the effect of aromatherapy (delivered by any mode) compared to an inactive control (placebo, no
intervention or usual care) on outcomes for each underlying condition, pre-condition, injury or risk
factor (for example, effects on sleep disruption among people living with cancer, people with chronic
insomnia, people with chronic pain or people with dementia)?

4, What is the effect of aromatherapy (delivered by massage) compared to massage alone on outcomes for
each underlying condition, pre-condition, injury or risk factor (for example, effects on sleep disruption
among people living with cancer, people with chronic insomnia, people with chronic pain or people with

dementia)?
5. What evidence exists examining the effects of aromatherapy compared to active comparators?
6. What evidence exists on the effects of aromatherapy compared to inactive controls or other treatments,

for conditions that were not prioritised for the review?

We planned to examine the effects of aromatherapy compared to “gold standard” (first line) treatments, however
this was not feasible because of the volume of evidence. These studies are listed in an evidence inventory. Other
objectives are as stated in the protocol, with editing to include outcomes and conditions in the final framework.

This information will be used by the Australian Government in deciding whether to reinclude aromatherapy as
eligible for private health insurance rebates, after aromatherapy was excluded in 2019. This review was not designed
to assess all the reasons that people use aromatherapy, or the reasons practitioners prescribe aromatherapy and
was not intended to inform individual choices about using aromatherapy.

Methods

This review was prospectively registered on the international prospective register of systematic reviews (PROSPERO
ID CRD42021268244) and the methods pre-specified in a protocol published on the register and in a peer reviewed
journal article [1]. The methods were based on the Cochrane Handbook for Systematic Reviews of Interventions [2].
The Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach was used to
summarise and assess the certainty of evidence arising from this review [3-5]. The review is reported in accordance
with the PRISMA 2020 statement [6, 7] which has been adopted by Cochrane.
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Criteria for including studies in the review

Broad eligibility criteria were defined for including studies in the review, as summarised below.

e Types of study designs and comparisons. We included randomised trials comparing (1) aromatherapy
delivered by any mode (inhalation, massage or topically) to inactive controls (placebo, no intervention,
usual care) or (2) aromatherapy delivered by massage to an inactive massage control (comparable to that
used in the aromatherapy arm). We also included studies comparing aromatherapy delivered by any mode
(inhalation, massage or topically) with a co-intervention to the same cointervention.

e Types of populations. Any condition, pre-condition, injury or risk factor (excluding healthy participants
without clearly identified risk factors for the condition aromatherapy was used to prevent). Through the
prioritisation process, it was agreed to exclude skin conditions, infections, infestations and wounds, and
substance withdrawal from the synthesis (studies are included in the evidence inventory for the review).

e Types of outcomes. Any patient-important outcome for which aromatherapy is indicated was eligible for the
review. Through the prioritisation process, outcomes determined to be critical or important for the synthesis
were pain, nausea and vomiting, sleep, fatigue, emotional functioning and mental health, health-related
quality of life and physical function.

e Other criteria. Studies in languages other than English were not eligible for synthesis but were listed in an
appendix.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL via the Cochrane Library, Issue 8,2021),
PubMed, AMED (Allied and Complementary Medicine) via Ovid, and Ovid Emcare on 20 August 2021. Searches were
not restricted by date, language or format of publication. The public was also invited by the Department to submit
references for published research evidence.

Analytic framework for synthesis and prioritisation process

A staged process, designed to minimise bias in the review, was agreed a priori for determining which of the studies
eligible for the review would be included in the synthesis (see Summary of methods, Figure 3.1). Through this
process, NTWC and NTREAP prioritised outcomes and populations for the synthesis. A framework for the synthesis
was finalised prior to commencing data extraction. This framework defined the scope of the evidence synthesis and
specified the synthesis questions and associated PICO (populations, interventions, comparators, outcomes) criteria
for including studies in each synthesis (see Summary of methods, Figure 3.5.1).

Data collection and analysis

Screening of citations and full text reports was completed by two authors, independently. Data extraction and risk of
bias assessment (ROB 2.0) was piloted by three authors, then completed by a single author and checked by a second.

Comparisons were based on outcome domains (pain, nausea and vomiting, sleep, fatigue, emotional functioning
and mental health, health-related quality of life and physical function), both overall and stratified by population
groups (e.g. cancer and advanced disease, chronic musculoskeletal pain, dementia). The outcome domains and
population groups were defined in the analytic framework for the synthesis. Meta-analysis methods were used to
combine results across studies where appropriate. Characteristics of studies eligible for the review but ineligible for
the synthesis were tabulated.

GRADE methods were used to assess certainty of evidence and summarise findings. For all results an interpretation
was made about whether the observed effect was important (or not) and how certain we were in the finding (high,
moderate, low or very low). Certainty accounted for concerns about bias (arising from studies included in and
missing from the synthesis), how precisely the effect was estimated, important inconsistency in the results across
studies, and how directly the studies in each synthesis addressed the synthesis question defined in the analytic
framework.

Main results

A total of 323 studies were included in the review. Two hundred and thirty-four studies were eligible for the evidence
synthesis (following screening of 3547 citations and 664 reports), of which 201 contributed to at least one meta-
analysis. Thirty-three of the 234 studies did not contribute to any of the analyses for which they were eligible
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because the required data were not available (could not be calculated, imputed, were not reported, or were
uninterpretable). Eighty-nine studies were excluded from the synthesis following the prioritisation process. These
were primarily studies of skin conditions and skin infections for which essential oils were used topically for their
antimicrobial or inflammatory properties, rather than aromatherapy per se. Characteristics of these studies are
reported on the evidence inventory. A further 154 studies were listed as awaiting classification (including 81 likely
eligible studies in languages other than English, and 33 studies published as abstracts only).

Effects of aromatherapy

The evidence about the effects of aromatherapy is of low or very low certainty for all outcomes. This means that
our confidence in the estimate of effect for each outcome is limited and the true effect may be substantially different
from the estimated effect of the intervention.

Overall, there is uncertainty because the results are inconsistent across studies (some finding benefit, others little or
no effect), and because of concerns that beneficial effects may be exaggerated because of methodological
limitations of included studies (risk of bias) and selective non-reporting of results that show unfavourable effects
(e.g. missing results that show little or no effect).

Effects of aromatherapy on pain

Overall, the evidence is very uncertain about the effect of aromatherapy (delivered by inhalation, massage, or
topically) on pain compared to an inactive control (placebo, no intervention, usual care) (overall analysis, all
population groups; 82 studies, 7193 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

Aromatherapy may reduce pain
e from chronic musculoskeletal conditions
e from acute or episodic pain conditions (mainly
dysmenorrhea)

7 studies, 347 participants
9 studies, 855 participants

low certainty
low certainty

The evidence is very uncertain about the effect on pain
e after surgery (in the acute post-operative period)
e during or after a procedure (peri-procedural period)
e from acute musculoskeletal conditions

very low certainty 20 studies, 1597 participants
very low certainty 29 studies, 2322 participants
very low certainty 1 study, 60 participants

e from headache or migraine

e from cancer or advanced disease (not amenable to cure)

e during labour and birth
e from other chronic conditions

very low certainty
very low certainty
very low certainty
very low certainty

1 study, 141 participants

2 studies, 338 participants
9 studies, 1239 participants
4 studies, 294 participants

Overall, the evidence is very uncertain about the effect of aromatherapy massage on pain compared to massage
alone (comparable to that used to deliver aromatherapy) (overall analysis, all population groups; 19 studies, 1058
participants; very low certainty evidence).

For the population groups examined in this analysis, the effects were as follows.

The evidence is very uncertain about the effect on pain
e on pain from chronic musculoskeletal conditions
e after surgery (in the acute post-operative period)
e during or after a procedure (peri-procedural period)
e during labour and birth
e from other chronic conditions
e from other acute pain

very low certainty 5 studies, 278 participants

very low certainty 3 studies, 110 participants

very low certainty 2 studies, 101 participants

very low certainty 1 study, 60 participants

very low certainty 3 studies, 195 participants

very low certainty 5 studies, 314 participants (all
in dysmenorrhea)

No studies were included in the analysis of the effects on pain

e from headache or migraine (episodic or acute)
e from cancer or advanced disease
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Effects of aromatherapy on nausea and vomiting

Overall, the evidence is very uncertain about the effect of aromatherapy (delivered by inhalation, massage, or
topically) on nausea and vomiting compared to an inactive control (placebo, no intervention, usual care) (overall
analysis, all population groups; 23 studies, 2032 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects were as follows.

Aromatherapy may reduce nausea and vomiting
e during pregnancy low certainty 4 studies, 271 participants

The evidence is very uncertain about the effect on nausea and
vomiting among people
e living with cancer and advanced disease (including those very low certainty 8 trials, 738 participants
undergoing chemotherapy)
e after surgery (in the acute post-operative period) very low certainty 10 studies, 982 participants
e undergoing procedures very low certainty 1 trial, 41 participants

No studies were included in the synthesis that compared aromatherapy massage to massage alone (comparable to
that used to deliver aromatherapy).

Effects of aromatherapy on sleep quality

Compared to an inactive control (placebo, no intervention, usual care), aromatherapy (delivered by inhalation,
massage, or topically) may improve sleep quality (overall analysis, all population groups; 22 studies, 1397
participants; low certainty evidence).

For the population groups examined in this analysis, the effects were as follows.

Aromatherapy may improve sleep
e during hospitalisation (excluding surgery; mainly low certainty 8 studies, 498 participants
cardiovascular inpatients)

The evidence is very uncertain about the effect on sleep quality

e among people living with cancer or advanced disease very low certainty 3 studies, 163 participants
e after surgery (in the acute post-operative period) very low certainty 3 studies, 227 participants
e among people with chronic insomnia very low certainty 3 studies, 131 participants
e for people with signs or symptoms of sleep disruption very low certainty 5 studies, 378 participants

No studies were included in the analysis
e among people living with dementia

No studies were included in the synthesis that compared aromatherapy massage to massage alone (comparable to
that used to deliver aromatherapy).

Effects of aromatherapy on fatigue
Overall, the evidence is very uncertain about the effect of aromatherapy (delivered by inhalation, massage, or
topically) on fatigue compared to an inactive control (placebo, no intervention, usual care) (overall analysis, all

population groups; 18 studies, 1316 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

The evidence is very uncertain about the effect on fatigue

e among people with chronic musculoskeletal conditions very low certainty 1 study, 34 participants
e among people with cancer and advanced disease very low certainty 3 studies, 398 participants
e during pregnancy very low certainty 1 study, 89 participants
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e among people with chronic conditions (mainly those
undergoing haemodialysis for kidney disease)

very low certainty

13 studies, 795 participants

Overall, the evidence is very uncertain about the effect of aromatherapy massage compared to massage alone on
fatigue (overall analysis, all population groups; 4 trials, 252 participants with chronic conditions; very low certainty

evidence).

No studies were included among people with cancer and advanced disease or during pregnancy.

Effects of aromatherapy on emotional functioning and mental health

Overall, the evidence is very uncertain about the effect of aromatherapy (delivered by inhalation, massage, or
topically) on emotional functioning and mental health compared to an inactive control (placebo, no intervention,
usual care) (overall analysis, all population groups; 86 studies, 7032 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

Aromatherapy may improve
e emotional functioning and mental health among people
with symptoms of mental distress (mainly depression
symptoms)

Aromatherapy may have little or no effect on
e emotional functioning and mental health among people
living with cancer or advanced disease
e agitation among people living with dementia and
behavioural change

The evidence is very uncertain about the effect on
e perioperative anxiety (i.e. in the period immediately
before surgery)
e periprocedural anxiety (i.e. before or during a procedure)
e anxiety during hospitalisation for people admitted for
cardiovascular conditions
e anxiety during labour and childbirth

No studies were included in the analysis of the effects on
emotional functioning and mental health
e among people living with a diagnosed mental disorder

low certainty

low certainty

low certainty

very low certainty

very low certainty
very low certainty

very low certainty

5 studies, 440 participants

7 studies, 275 participants

7 studies, 521 participants

17 studies, 1428 participants

33 studies, 2854 participants
12 studies, 1030 participants

5 studies, 484 participants

Overall, the evidence is very uncertain about the effect of aromatherapy massage on emotional functioning and
mental health compared to massage alone (comparable to that used to deliver aromatherapy) (overall analysis, all
population groups; 11 studies, 664 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

Aromatherapy may improve
e anxiety during hospitalisation

The evidence is very uncertain about the effect on

e perioperative anxiety (i.e. before a surgery)

e emotional functioning and mental health among people
living with cancer or advanced disease

e Qagitation or other behaviour changes among people living
with dementia and behavioural change

e emotional functioning and mental health among people
with symptoms of mental distress (mainly depression
symptoms)

low certainty

very low certainty
very low certainty
very low certainty

very low certainty
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No studies were included in the analysis on
e periprocedural anxiety (i.e. before or during a procedure)
e anxiety during labour and childbirth
e emotional functioning and mental health among people
living with a diagnosed mental disorder

Effects of aromatherapy on health-related quality of life (HR-QoL)

Compared to an inactive control (placebo, no intervention, usual care), aromatherapy (delivered by inhalation,
massage, or topically) may improve health related quality of life (overall analysis, all population groups; 14 studies,
1048 participants; low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

The evidence is very uncertain about the effect on HR-QoL
e among people living with cancer or advanced disease very low certainty 3 studies, 527 participants
e for people living with chronic conditions very low certainty 11 studies, 521 participants

Overall, the evidence is very uncertain about the effect of aromatherapy massage on health-related quality of life
compared to massage alone (comparable to that used to deliver aromatherapy) (overall analysis, all population
groups; 12 studies, 851 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

Aromatherapy may improve HR-QolL
e for people living with chronic conditions low certainty 9 studies, 581 participants

The evidence is very uncertain about the effect on HR-QolL
e among people living with cancer or advanced disease very low certainty 3 studies, 270 participants

Effects of aromatherapy on physical function

Compared to an inactive control (placebo, no intervention, usual care), aromatherapy (delivered by inhalation,
massage, or topically) may improve physical function (overall analysis, all population groups; 10 studies, 527
participants; low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.

Aromatherapy may improve physical function
e for people with knee osteoarthritis, but the effects are very  low certainty 6 studies, 313 participants
uncertain for other chronic musculoskeletal conditions (265 with knee osteoarthritis)

The evidence is very uncertain about the effect on physical

function
e among people living with cancer and advanced disease very low certainty 1 trial, 60 participants
e for people with other chronic conditions very low certainty 3 studies, 154 participants

No studies were included in the analysis
e among people with headache or migraine (chronic or
episodic)

Overall, the evidence is very uncertain about the effect of aromatherapy massage on physical function compared to
massage alone (comparable to that used to deliver aromatherapy) (overall analysis, all population groups; 7 studies,
434 participants; very low certainty evidence).

For the population groups examined in this analysis, the effects are as follows.
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The evidence is very uncertain about the effect on function
e for people with chronic musculoskeletal conditions very low certainty 5 studies, 278 participants
e for people with other chronic conditions very low certainty 2 studies, 156 participants

No studies were included in the analysis
e people with headache or migraine (chronic or episodic)
e among people living with cancer and advanced disease

Limitations
Of the evidence contributing to the review

Limitations of the evidence were considered when interpreting each result by applying the GRADE approach.
Overarching concerns that reduce confidence in all findings arise from

* methodological limitations of included trials (for all studies there was either a high risk of bias or some
concerns),

*  missing results (there was evidence that results may be missing for studies for which results favoured the
control), and

* inconsistent results across studies (some showing benefit, others showing little or no effect).

Additional concerns applied to many findings.

In addition to factors addressed in the GRADE assessment, there were problems with the quality of reporting in the
included studies. Incomplete and ambiguous reporting affected our ability to understand the study design and
confirm design features that could introduce bias. This also precluded inclusion of a large amount of data from the
analyses: 41 trials (4415 participants) of which 33 did not contribute to any of the meta-analyses for which the study
was eligible. The reasons why data could not be included varied (details reported in section 4.1), but for the majority
of studies the problems were such that a summary or other synthesis of the results could be misleading.

Of the review process

In this review we applied methods recommended in the Cochrane handbook for systematic reviews of interventions
and the GRADE approach, as per the detailed protocol that was prospectively registered on PROSPERO after
undergoing independent methodological review. The final list of populations and outcomes eligible for the review
were determined through a pre-specified prioritisation process, performed by NTWC and NTREAP without
knowledge of the included studies or results of those studies. An initial analytic framework for the review was
included in the protocol to inform these decisions and propose a structure for the synthesis.

While data extraction for each study was performed by a single reviewer, the selection of outcomes and coding of
studies for inclusion in meta-analyses was performed independently by a second experienced review author. All
data were checked by a second experienced author, with input from a biostatistician, and all data manipulation and
analyses were performed by a biostatistician. These steps minimised the risk of errors or misinterpretation. Risk of
bias assessments were performed for each study by a single reviewer following detailed guidance developed for the
review and training in the assessment of design features relevant to this review.

While we endeavoured to include all available studies in the analyses (applying all suggested methods from the
Cochrane Handbook), many studies reported data that could not be interpreted or from which the required statistics
could not be calculated or imputed. The large number of studies in the review meant it was not feasible to contact
trialists for additional information, nor was it possible to review the large number of trial registry entries to conduct
a thorough assessment of missing results from the synthesis. However, we were able to use graphical methods
(funnel plots) to examine whether results may have selectively reported (publication bias).

Finally, we screened and reported citations for studies in languages other than English, however these studies were
not included in the synthesis (as per protocol). There is no reason to expect that the results of these studies would
differ systematically from those reported in English and, in turn, that exclusion of these studies would bias the
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results of the review. Given the amount of data contributing to most analyses, addition of these studies is unlikely to
change the review conclusions.

Conclusions

There is a large and growing body of evidence about the effects of aromatherapy on health. Despite this, it is not
possible to draw conclusions about the effects of aromatherapy with confidence for any condition or outcome.
Unlike many reviews, this is not due to a lack of evidence from randomised trials, with all but one of the syntheses
for the first comparison containing data from over 1000 participants (i.e. the precision of effects estimates is not a
serious concern). Instead, the uncertainty reflects significant methodological problems with the evidence base.
Although an interpretation is made for many of the results from meta-analyses, the evidence is of low or very low
certainty, meaning that the true effect of aromatherapy may be substantially different. Many factors contribute to
this uncertainty. Of greatest concern is that results that show large beneficial effects from aromatherapy (beyond
what would be seen for many first line therapies) may have been published selectively, while results that show little
or no effect are not reported. Together with biases in the conduct of studies (e.g. bias arising from the randomisation
process, unblinded outcome assessment; and selection of the reported results), this may be one of the underlying
reasons for the inconsistent results observed across studies. In addition, the absence of any studies at low risk of
bias meant it was not possible to examine the impact bias in the included studies has on the results using our
planned approach (i.e. limiting analyses to studies at low risk of bias to check if the results are robust).

Implications for health policy

The evidence is of low or very low certainty for all outcomes and populations considered in this review. This means
that our confidence in the estimate of effect for each outcome is limited, and the true effect may be substantially
different from the estimated effect of the intervention. Major concerns about inconsistent results (some studies
showing benefit, and others little or no effect) without a credible explanation, and the likelihood that results that
show large beneficial effects from aromatherapy may have been selectively published by trialists, should be
considered when deciding whether there is any credible evidence to support the use of aromatherapy.

Implications for future research

Given the extent of concerns about bias in included studies and bias due to missing results (reporting bias), it is
unlikely that systematic reviews will be able to answer questions about the effects of aromatherapy with certainty by
building on the very large body of existing evidence. Although a thorough investigation of the integrity of existing
research in this field may provide evidence about the extent of reporting bias, our examination of trial registry
entries suggests that there may not be sufficient information to conduct these studies using methods proposed for
research on research integrity. Improving the conduct and, at a minimum the reporting, of trials in this field is an
imperative. Any future trials must address preventable limitations in the conduct and reporting of trials of
aromatherapy (including, but not limited to, bias arising from the randomisation process, the method of outcome
assessment; and the reporting of results). Adhering to relevant reporting guidelines such as CONSORT
(https://www.equator-network.org/reporting-guidelines/consort/), and addressing errors that rendered results
unusable is essential. The value of conducting more trials on aromatherapy would need to be carefully assessed to
avoid further research waste.
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1. Background

In 2015, the Australian Government conducted a Review of the Australian Government Rebate on Natural Therapies for
Private Health Insurance (2015 Review). Underpinned by systematic reviews of evidence for each natural therapy, one
of the findings from the 2015 Review was that there was no clear scientific evidence that aromatherapy was effective.
The National Health and Medical Research Council (NHMRC) has been engaged by the Department of Health and
Aged Care (Department) to update the evidence underpinning the 2015 Review. This evidence evaluation of
aromatherapy is one of a suite of independent contracted systematic reviews that will inform the Review of the
Australian Government Rebate on Private Health Insurance for Natural Therapies 2019-20 (2019-20 Review) [8].

Aromatherapy is one of the most widely used natural therapies reported by consumers in Western countries. A
systematic review of 89 surveys (97,222 participants) estimating the prevalence of Complementary Medicine (CM)
use by consumers in the United Kingdom (UK) found that aromatherapy was the third most popular CM from among
28 different therapies [9]. In Australia, a cross-sectional survey examining consultation with complementary
therapists and use of complementary medicine products found that about half of all respondents (1016/2025 adults)
used complementary medicines [10, 11]. Aromatherapy oils were used by 11% of respondents (N=224/2019), and
3.9% of respondents had visited an aromatherapist (N=79/2019) [11]. Based on the average spending on
complementary medicines reported in this survey, the study authors estimated the total expenditure on
aromatherapy oils in Australia to be $250 million in the previous 12 months (2016-2017) [10].

1.1 Description of the intervention

Aromatherapy is the therapeutic use of essential oils from plants (flowers, herbs, or trees) to treat ill health and
promote physical, emotional and spiritual well-being [8, 12, 13]. The name ‘aromatherapy’ suggests that treatments
are delivered directly or indirectly through the olfactory system and that ‘aroma’ is central to therapeutic action.
However, there are multiple modes of administration, and these include treatments intended to act through direct
contact with the skin and inhalation into the lungs (rather than through an ‘aroma’ inhaled through the olfactory
system). The inclusion of such therapies within the scope of aromatherapy practice has led some professional
groups to suggest that a more apt description is “essential oil therapy” [14].

Active ingredients and choice of essential oils

Although the scope of aromatherapy practice varies, the use of essential oils is central to all definitions [13-17].
Essential oils are volatile oils extracted using steam distillation or mechanical expression from aromatic plants [13,
18]. While it is possible to extract essential oils using solvents (‘absolutes’) and to produce synthetic versions of some
oils, aromatherapists generally consider that these are not true essential oils and are therefore unsuitable for
therapeutic use [13, 18].

Essential oils vary greatly in their molecular composition. This composition determines the aroma of each oil and the
pathways by which it is absorbed, distributed and metabolised to produce effects [13, 18]. Aromatherapists tailor
treatments to individual needs, selecting essential oils, and their mode of application, based on anticipated
therapeutic properties for the targeted condition [8, 13].

Mode of administration and dose

Inhalation through passive diffusion in the air (e.g. through mist or heat diffusers, steam vaporisation) and direct
inhalation (e.g. individual inhalers, steam inhalation) can be used as the primary mode of administering essential
oils. Topical application of diluted essential oils to the skin is also common [13]. The intention of topical application
may be to produce local effects at the point of administration (e.g. to alleviate pain in a joint), to mediate effects
through inhalation (whether through the lungs or olfactory system), or through skin absorption. Massage is a
common co-intervention used with topical application of essential oils. While massage may have a therapeutic effect
when used independently of essential oils, it is generally described as an “integral” part of aromatherapy treatment
[14]. For topical application, essential oils are diluted in a carrier oil, usually vegetable or nut oil (e.g. sweet almond
oil, grapeseed, jojoba oil) [19]. These carrier oils differ from essential oils in that they contain fatty acids, vitamins
and minerals, and are believed to aid absorption of the essential oil through the skin [19].
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Limiting the dose or concentration of essential oils is considered an important means of avoiding systemic toxicity or
adverse effects, such as skin irritation or sensitivity [18, 19]. The typical dose of essential oil used for therapeutic
purposes varies depending on indication, and the oil and route of administration, but is generally in the range of a
2.5-5% dilution of essential oils for topical use [18]. Lower concentrations (i.e. higher dilutions) are recommended for
some population groups, including people who are pregnant, children, and people with conditions or receiving
treatments/medications that may put them at greater risk of adverse effects (e.g. people with skin conditions or
damage; people undergoing radiotherapy; people with asthma) [14, 18].

Although other routes of administration are sometimes used, professional associations for aromatherapists in
Australia, the United Kingdom, Canada and the United States have position statements recommending against
ingestion of essential oils, internal use (on or near mucous membranes), and the use of undiluted essentials oils on
the skin [14-16].

Practitioners of aromatherapy and regulation

Aromatherapy is practised by natural therapists, including aromatherapists, naturopaths and massage therapists. It
is also an increasingly common professional education option for nurses, allied health professionals, and those
working in sectors such as palliative care.

Aromatherapy practice is not regulated by the Australian Health Practitioner Regulation National Law, which means
there is no requirement for professional registration of practitioners of aromatherapy [20, 21]. The International
Aromatherapy and Aromatic Medicine Association (IAAMA) offers membership to aromatherapy practitioners in
Australia who have completed accredited training through the National Quality Training Framework [22]. The IAAMA,
and other associations for natural therapists in Australia, also set standards for practice and ethical conduct, and
have requirements for continuing professional education [22, 23]. Some professional associations have safety
guidelines and position statements aimed at preventing the use of contraindicated oils, unsafe therapies and
treatments that are not widely accepted by the profession (for examples, see [14-17]).

In the 2016-17 cross-sectional survey examining use of complementary medicine products, only a minority of those
who reported therapeutic use of aromatherapy oil consulted a complementary medicine practitioner (12.5%) for a
prescription, whereas self-prescription was common (43%) [10]. Indeed, part of the appeal of aromatherapy may be
the accessibility of essential oils, which do not require a prescription. The Australian Government provides a
safeguard for consumers by regulating essential oils intended for therapeutic use through the Therapeutic Goods
Administration (TGA). However, most essential oils are designated as lower risk medicines, which means they are
assessed by the TGA for quality and safety, but not effectiveness [24].

1.2 How aromatherapy might work

The research literature and guidance on aromatherapy describes multiple theories of how aromatherapy works (for
examples, see [13, 14]). This is perhaps unsurprising given that the exact mechanism by which aromatherapy brings
about effects is likely to differ according to the molecular composition of the essential oil and the mode of
administration. Similarly, the mechanism of action may vary across outcomes. For example, the mechanism(s)
through which aromatherapy might relieve pain may be different from the mechanism for relieving nausea and
vomiting [25]. If massage is used as a co-intervention, then the interaction between massage, the essential oil, and
the carrier oil may also influence the mechanism [13, 19]. Research on these mechanisms comes predominantly from
mainstream neurophysiological research on olfaction and pharmacological research. Some is specific to essential
oils, but very little originates from literature on aromatherapy [13]. This research is comparatively recent, and
evidence about the mechanisms of action for specific oils and modes of delivery is limited [13, 26]

The prevailing description of how aromatherapy works - and one that aligns intuitively with the practice of
aromatherapy - is that aromatherapy acts through the olfactory system. Volatile molecules in the aromatherapy oil
(the odorant) interact with receptors in the nose, generating an electrical signal to the brain that triggers the
perception of smell [13, 26, 27]. This perception includes responses initiated in the limbic system, which is involved
in controlling memory and emotion, and through which odours are thought to produce effects on mood, alertness,
mental stress, arousal and perceived health [13]. Biochemical or physiological pathways are likely to mediate the
effects of essential oils applied to the skin, where either local or systemic effects may be possible depending on
whether the active component diffuses through the skin [26]. Some of these effects are suggested to arise from
antibacterial, anti-inflammatory and analgesic properties of essential oils [13, 28, 29].
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Aromatherapy professional associations also describe a pathway involving an ‘energetic’ or spiritual response. Such
mechanisms are described as a ‘vibrational interaction’ between the active component of the essential oil and ‘the
energy flows within the body’ [14].

1.3  Description of conditions for which aromatherapy is used

Although texts on aromatherapy describe a breadth of clinical indications, aromatherapy is often used to treat
symptoms of a condition and the side effects of treatment rather than the underlying condition. Examples include
the use of aromatherapy to alleviate pain, symptoms of anxiety (that occur as a reaction to stress), low mood, sleep
disturbance, behavioural disturbance, vomiting and nausea, and fatigue [13, 30-33]. These indications align with the
most commonly treated conditions reported in a 2015 survey completed by 36 practising aromatherapists in
Australia [21, 34]. Stress was the condition most frequently reported as ‘often treated’ (by 79% of aromatherapists).
Musculoskeletal conditions associated with chronic pain were also frequently reported as often treated, especially
neck (64% of aromatherapists), arthritis (54%), sciatica (42%), and knee pain (42%). Other conditions that were
reported as ‘often treated’ were headache and migraine (66%), mental health conditions (40%), insomnia (47%),
sports injury (27%), cancer (24%) and palliative care (21%).

There is particular interest in using aromatherapy in circumstances where mainstream interventions may not
provide satisfactory relief of symptoms, for example for people with unremitting chronic pain, cancer or advanced
disease (not amenable to cure) [13, 31, 35, 36]. Among people with cancer and advanced disease, aromatherapy is
used as a form of supportive care to enhance physical and emotional well-being, in addition to alleviating specific
symptoms [13, 31, 35, 36]. In other cases, aromatherapy is used as an alternative or adjunctive therapy by those
seeking to avoid pharmacological or invasive treatment. For example, aromatherapy has been used to ameliorate
behavioural and sleep disturbances among people with dementia [30], to relieve pain during labour [37] and to treat
postoperative nausea and vomiting [38]. These treatments may be delivered in a range of healthcare settings
(primary, acute and subacute care), with varying levels of integration with conventional providers [39].

Because aromatherapy is often sought or prescribed for relief of symptoms, those receiving aromatherapy for the
same indication may have very different underlying conditions (e.g. cancer, arthritis, chronic insomnia) or be
undergoing different treatments (e.g. surgery, chemotherapy, minor procedures). Examining the effects of
aromatherapy on outcomes for a particular condition may be of interest in some circumstances, but for many
commonly treated symptoms or side effects, there is no clear clinical rationale for why the effects of aromatherapy
would differ importantly by condition. Where this is the case, a broad synthesis across multiple conditions addresses
whether there is a consistent effect for the outcome of interest (benefit, little or no effect, harm), in addition to
enabling exploration of whether the effect of aromatherapy differs by condition (e.g. smaller or larger effects).

1.4 Whyitisimportant to do this review

This systematic review will inform the Australian Government’s Natural Therapies Review 2019-20, which is
evaluating evidence of the clinical effectiveness of 16 therapies (including aromatherapy). The conclusion from the
evidence evaluation conducted on aromatherapy for the 2015 Review was that “there was no clear evidence
demonstrating efficacy of aromatherapy” [40]. The evidence evaluation used overview methods, synthesising results
from 20 systematic reviews published up to May 2013. Of the primary studies included in these systematic reviews
(N=45), all but one were published prior to 2012. Since the completion of the original evidence evaluation, there has
been substantial growth in published research on aromatherapy. A bibliometric analysis of scientific articles on
aromatherapy found a steady increase in the number of primary studies and reviews from 1995 to 2014 [41]. Of the
549 research articles published in this period, a third (N=190) were published between 2012 and 2014. This finding
indicated that there could be evidence available (either published in the last five years or not incorporated in
systematic reviews at the time the overview was conducted) that would change the conclusions about the effects of
aromatherapy [8]. In contrast to the 2015 aromatherapy evidence evaluation, this review examined evidence from
eligible primary studies published from database inception until the date of the last search for this systematic
review.
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2. Objectives

The overall objective of this systematic review was to examine the evidence for the clinical effectiveness of
aromatherapy in preventing and/or treating injury, disease, medical conditions or preclinical conditions [8]. The
review focused on outcomes (and underlying conditions) for which aromatherapy is commonly sought or prescribed
in Australia, and which are relevant to the 2019-20 Review of the Private Health Insurance rebate.

The questions for the review follow (framed as primary and secondary objectives). Decisions about the final
synthesis questions and criteria for including studies in each synthesis were made through a staged prioritisation
process (describe in section 3.4). The prioritisation process aimed to align the questions addressed with priorities for
the 2019-20 Review, ensure a consistent approach across the evidence evaluations of natural therapies (where
appropriate), and make best use of available evidence.

Primary objectives to address the following questions were

1. What is the effect of aromatherapy (delivered by any mode) compared to an inactive control (placebo, no
intervention or usual care) among people with any condition, pre-condition, injury or risk factor on
outcomes for which aromatherapy is used (pain, nausea and vomiting, sleep quality, fatigue, emotional
functioning and mental health, health-related quality of life, and physical function)?

2. What is the effect of aromatherapy (delivered by massage) compared to massage alone among people
with any condition, pre-condition, injury or risk factor on outcomes for which aromatherapy is used
(outcomes as per objective 1)?

Secondary objectives related to the following questions

3. What is the effect of aromatherapy (delivered by any mode) compared to an inactive control (placebo, no
intervention or usual care) on outcomes for each underlying condition, pre-condition, injury or risk
factor (for example, effects on sleep disruption among people living with cancer, people with chronic
insomnia, people with chronic pain or people with dementia)?

4, What is the effect of aromatherapy (delivered by massage) compared to massage alone on outcomes for
each underlying condition, pre-condition, injury or risk factor (for example, effects on sleep disruption
among people living with cancer, people with chronic insomnia, people with chronic pain or people with

dementia)?
5. What evidence exists examining the effects of aromatherapy compared to active comparators?
6. What evidence exists on the effects of aromatherapy compared to inactive controls or other treatments,

for conditions that were not prioritised for the review?

The final synthesis questions and criteria for including studies in each synthesis are presented in Figure 3.5.1.
Outcomes listed in the objectives above were agreed through the prioritisation process.

We planned to examine the effects of aromatherapy compared to “gold standard” (first line) treatments, however
the volume of evidence meant it was not feasible to do so. These studies are listed on the evidence inventory
(objective 4). Other objectives were as stated in the protocol, with editing to include outcomes and conditions in the
final framework.
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3. Summary of methods

This review followed methods pre-specified in the protocol endorsed by the NHMRC, NTWC and NTREAP. The
protocol was prospectively registered on the International prospective register of systematic reviews (PROSPERO ID
CRD42021268244) and published in the open access journal Systematic Reviews [1]. The methods were based on the
Cochrane Handbook for Systematic Reviews of Interventions [2]. The Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach was used to summarise and assess the certainty of evidence arising
from this review [4, 5]. The review is reported in accordance with the PRISMA 2020 statement [6, 7].

A staged approach was taken to developing the questions and criteria for including studies in the synthesis (Figure
3.1). Asummary of each stage is described in the methods that follow (see Appendices A and B for a complete
description of methods; Appendix | for Abbreviations used in the report). The framework for the synthesis was
finalised prior to commencing data extraction (Figure 3.1, panel 4). It defines the scope of the evidence synthesis and
specifies the synthesis questions and associated PICO (population, intervention, comparator, outcome) criteria for
including studies in each synthesis. Studies that met the eligibility criteria for the review but not the evidence
synthesis are reported on the evidence inventory (Appendix E3).

Initial framework

Question(s) to address
in each synthesis

e.g. Aromatherapy versus
[comparator] for [outcome]
among [population group(s)]

PICO criteria for each

synthesis

= Example grouping of
populations (condition- or
symptom-based)

= Example outcome domains

2

Perform database
search

v

Screen studies
against review eligibility
criteria

Collate lists of

* populations and
outcomes (organised
by initial framework)

= active comparators*

(no identifying information)

NTWC/NTREAP prioritisation *

= Review list of populations / outcomes

= Confirm {or revise) proposed

groupings for synthesis

= For condition-based groupings,

prioritise up to 7 critical {or important)
outcome domains

= For each outcome domain, confirm

prioritised measurement methods and
time points to guide selection of
results for data exts n / synthesis

= For active comparators, identify

evidence based ‘gold standard”
comparators for inclusion in synthesis !

[* blinded to studies, results and other

Final framework

Question(s) to address
in each synthesis

e.g. Aromatherapy versus
[comparator] for [outcome]
among [population group(s)]

PICO criteria for each

synthesis

+ Specified grouping of
populations (condition- or
symptom-based)

= Pricritised outcome
domains, measurement
methods and time points

Characteristics of
included studies tables
(all studies that met the
review eligibility criteria)®

Data extraction and

synthesis
[studies that meet PICO
criteria for synthesis)

!

GRADE summary of findings

* Evidence-based ‘gold
standard’ comparators *

tables for each question
addressed in the synthesis

identifying information throughout]

Fig 3.1 | Staged approach for developing the questions and analytic framework for this review. *Active comparators
were not considered in the prioritisation process because there were few studies with active comparators. These
studies (or study arms) are included on the evidence inventory. 2Separate tables are presented for studies included
for the evidence synthesis (Appendix E1 and E2) and those in the evidence inventory (Appendix E3)

3.1  Criteria for considering studies for this review
3.1.1 Types of studies

We included randomised controlled trials (RCTs) (including individually and cluster randomised, and crossover
trials) and controlled trials where there was an attempt to have some kind of ‘randomisation’ to groups (e.g.
sequence generation based on alternation, dates (of birth or attendance at a clinic) and patient record numbers)
[42].

We excluded: non-randomised studies of interventions (NRSIs); studies described as ‘randomised trials’ or
‘controlled clinical trials’ without some kind of randomisation (e.g. participants allocated to groups based on
clinician choice); and studies for which available reports had not been peer reviewed (grey literature, including
theses).

Date and language restrictions. There were no restrictions on publication date. Potentially eligible studies
published in languages other than English were eligible for the review but not the synthesis.

3.1.2 Types of participants

Studies involving participants with any disease, medical condition, injury, or preclinical condition were eligible for
the review. This included healthy participants with clearly identified risk factors for a condition (evident from study
eligibility criteria or baseline data) that aromatherapy was administered to prevent. There were no restrictions on
age. Healthy populations seeking health improvement were excluded.
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As per the provision in the protocol, NTWC/NTREAP reviewed and accepted a proposal to exclude some conditions
from the synthesis to ensure the synthesis was manageable (see 3.4). Decisions were guided by whether conditions
were identified in the PRACI survey as frequently treated by practitioners in Australia and whether findings could be
applicable to other indications for aromatherapy.

3.1.3 Types of interventions

Aromatherapy was defined as “Administration of aromatherapy oils by inhalation, diluted topical use and massage”
[8]. Aromatherapy treatments were eligible irrespective of the type of essential oil, carrier or dispersant, mode of
delivery or route of administration, whether self-administered or provided by a practitioner, the training or
qualifications of the practitioner, and the dose and duration of treatment. Interventions were excluded if essential
oils were ingested, internally administered, applied topically without dilution, or known to be unsafe for therapeutic
use in humans.

Comparisons

1. Aromatherapy (delivered by any mode, including massage) versus any inactive comparator (placebo/sham,
no intervention, wait list control, usual care, or a co-intervention that was given to both groups).

2. Aromatherapy delivered by massage versus massage alone (this comparison was included to isolate the
effects of aromatherapy)

We excluded head-to-head comparisons of aromatherapy (e.g. comparison of two oils, two modes of delivery or
different dilutions of the same oil). Active comparators were eligible for the review but not the synthesis (any
pharmacological or non-pharmacological intervention, except natural therapies in other evidence evaluations).

3.1.4 Types of outcomes

Any patient-important outcome that aligned with the reasons why aromatherapy is sought by patients and
prescribed by practitioners was eligible. Studies were included in the review irrespective of the outcome(s)
measured, but the synthesis was limited to outcomes considered to be critical orimportant for each population
group. Experience of care (e.g. satisfaction), safety, quality, and economic outcomes were excluded.

The outcome domains determined to be critical or important for the synthesis through the prioritisation process
were:

* Pain

* Nausea and vomiting

*  Sleep quality

* Fatigue

*  Emotional functioning and mental health

* Health-related quality of life

*  Physical function.
From each study, we selected only one outcome per outcome domain for data extraction (results), risk of bias
assessment and inclusion in the synthesis. In selecting outcomes for synthesis, we considered the outcome measure
(any measure was eligible but a pre-specified hierarchy was applied to select the most relevant measure if multiple
were available), timing of outcome measurement (first measure after end of aromatherapy treatment period) and
suitability of data for meta-analysis.

3.2 Search methods for identification of studies

We searched the Cochrane Central Register of Controlled Trials (CENTRAL via the Cochrane Library, Issue 8,2021),
PubMed, AMED (Allied and Complementary Medicine) via Ovid, and Ovid Emcare on 20 August 2021.

3.3 Selection of studies

We piloted guidance for title and abstract screening on a sample of 50 records to ensure the review eligibility criteria
were applied consistently. All records were screened independently by two reviewers at both the title and abstract
screening and full-text review stages. Disagreements at either stage of screening were resolved by consensus among
members of the review team. We documented the flow of studies through the review in a PRISMA diagram (Figure
4.1.1).
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Studies that did not meet the review eligibility criteria were excluded and the reason for exclusion was recorded at
full-text screening. For studies that originated from the call for evidence, NTREAP, or the Committee, we recorded
and reported exclusion decisions irrespective of whether the study was excluded during title and abstract screening
or full text review. Studies in languages other than English were included on the list of studies awaiting classification
categorised according to whether they were likely to be eligible or eligibility could not be confirmed.

3.4 Prioritisation of populations and outcomes for the synthesis

Decisions about the final synthesis questions and criteria for including studies in each synthesis were made through
the prioritisation process in Figure 3.1. The process was designed to minimise bias in the selection of results for
inclusion in the synthesis while ensuring coverage of relevant populations and outcomes. In brief:

We screened studies against the review eligibility criteria and collated information about the populations and
outcomes addressed in the eligible studies.

The information was de-identified and presented in aggregate form so that it was not possible to identify the studies
(no bibliographic information, titles etc). No information was provided about the number of studies, number of
participants, methodological quality of studies or results.

NTWC/NTREAP prioritised outcome domains, population groups and population-specific outcomes for the synthesis
(Figure 3.1).

Prioritisation and selection of population-specific outcomes. To prioritise outcomes for each population we:
e Compiled a list of population-specific outcomes from included studies and example outcome measures.
e Categorised outcomes by the outcome domains and population groups in the initial framework for the
review (Appendix Al). Outcomes in other domains were also listed.
e Asked NTWC to indicate whether each of the listed outcome domains (or population-specific outcomes) was
critical, important or of limited importance for understanding the effects of aromatherapy on each
population group. Only critical and important outcomes were considered in the synthesis.

3.5 Final framework: synthesis questions and criteria for including studies in each synthesis

The final analytic framework for the review and the evidence synthesis as agreed through the prioritisation process
is presented in Figure 3.5.1. Panel A shows the final list of populations and outcome domains eligible for the
evidence synthesis. There is a meta-analysis for each outcome domain with population groups within as listed.

Population groups included in the synthesis. Some refinements were made to the populations listed in the initial
framework (Figure 3.5.1, Panel A). We separated acute conditions and indications from chronic and longer-term
conditions, to provide greater clarity about which outcomes were relevant. For example, for people with
osteoarthritis undergoing knee replacement surgery, the population was categorised as ‘surgery’ rather than
‘chronic’ if treatment was focused on outcomes in the acute perioperative period rather than longer-term outcomes.

Population groups excluded from the synthesis. Given the number of studies included in the review, agreement was
reached through the prioritisation process to exclude studies of aromatherapy for the treatment of skin conditions
(22 studies), skin infections, infestations or wounds (20 studies), and substance withdrawal (2 studies) from the
synthesis (Panel B). Outcomes specific to these population groups were also excluded from the synthesis (Panel B,
blue boxes).

Prioritised outcomes. The outcome domains specified in the initial framework were endorsed, and the outcomes
relevant to each population groups were agreed with some refinement to the presentation in the initial framework.

e Anadditional outcome domain was added (physical function).

e Fatigue, health-related quality of life and physical function were considered for chronic and longer-term
conditions only (where aromatherapy treatment was over weeks or longer (not days) and outcomes
measured in a timeframe likely to detect meaningful improvement in the outcome).

e The outcomes listed in Panel B, white box, were not prioritised for any population.

Outcome measures. A hierarchy of outcome measures was agreed for each population and the timeframe for
outcome measurement prioritised (for outcome selection when a study reported multiple measures for an outcome
domain).
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Panel A. Evidence synthesis

Outcome domains
(number refers to
section of report)

Populations Comparisons Population groups in each meta-analysis
(number of trials and participants for Comparison 1; italics

indicate that there were no studies for Comparison 2)

Acute conditions or indications

Surgery

Procedures (e.g. haemodialysis, biopsy,
phlebotomy, dressing removal)

Hospitalisation

i Labour and childbirth

EAcute musculoskeletal pain (e.g. injury)

Headache (acute)

Other acute pain (e.g. dysmenorrhea)

Sleep disruption

Mental distress (e.g. signs or symptoms
of anxiety)

Chronic or longer-term conditions

Cancer and advanced disease (not
amenable to cure)

Chronic musculoskeletal conditions
(e.g. arthritis, neck, knee and back pain)

Migraine or headache (chronic or
episodic)

Other chronic conditions (e.g. other
chronic pain, diabetes, allergic rhinitis)

{ Chronic insomnia

Mental disorders (e.g. diagnosed
depression, anxiety)

Dementia — behaviour change (e.g.
agitation)

{ Menopause

Pregnancy and postnatal period

Comparison 1.
Aromatherapy (any
mode)

versus

Inactive control (no
intervention, placebo,
usual care)

Comparison 2.
Aromatherapy
(massage)

versus

Inactive massage
control (comparable
to aromatherapy arm)

Surgery (acute postoperative) (20 trials, 1597 participants)
Procedures (during or after) (29 trials, 2322 participants)
Labour and childbirth (9 trials, 1239 participants)

Acute musculoskeletal conditions (1 trial, 60 participants)
Migraine or headache (1 trial, 141 participants)

Other acute pain (9 trials, 855 participants)

Cancer and advanced disease (2 trials, 338 participants)
Chronic musculoskeletal conditions (7 trials, 347 participants)
Other chronic pain (4 trials, 294 participants)

Surgery (acute postoperative) (10 trials, 982 participants)
Procedures (N&V during or after) (1 trial, 2322 participants)
Cancer and advanced disease (8 trials, 738 participants)
Pregnancy (4 trials, 271 participants)

Surgery (acute postoperative) (3 trials, 227 participants)
Hospitalisation (not for surgery) (8 trials, 498 participants)
Sleep disruption (primary diagnosis or co-morbidity of a
chronic or longer-term condition; 5 trials, 378 participants)
Cancer and advanced disease (3 trials, 163 participants)
Chronic insomnia (3 trials, 131 participants)

Dementia (O trials)

Cancer and advanced disease (3 trials, 398 participants)
Chronic musculoskeletal conditions (1 trials, 34 participants)
Pregnancy (1 trials, 89 participants)

Other chronic conditions (including migraine, insomnia and
pain-conditions; 5 trials, 378 participants)

4.6 Emotional
functioning and
mental health

Surgery (perioperative anxiety) (17 trials, 1428 participants)
Procedures (periprocedural anxiety) (33 trials, 2854
participants)

Hospitalisation (12 trials, 1030 participants)

Labour and childbirth (5 trials, 484 participants)

Mental distress (primary diagnosis or co-morbidity of a
chronic or longer-term condition; 5 trials, 440 participants)
Cancer and advanced disease (7 trials, 275 participants)
Mental disorders (primary diagnosis or co-morbidity of a
chronic or longer-term condition; O trials)

Dementia (7 trials, 521 participants)

Cancer and advanced disease (3 trials, 527 participants)
Other chronic and longer-term conditions (11 trials, 521
participants)

4.8 Physical function

Cancer and advanced disease (1 trial, 60 participants)
Chronic musculoskeletal conditions (6 trials, 313 participants)
Migraine or headache (chronic or episodic; O trials)

Other chronic conditions (including insomnia; 3 trials, 154
participants)

Panel B. Populations and outcomes excluded from the evidence synthesis (reported in evidence inventory)

Populations

Outcome domains (white panel applies to eligible and ineligible populations)

Skin conditions (e.g. eczema, acne, pruritis, psoriasis;

22 studies)

Severity, symptoms or flare of skin condition

Skin infections, infestations or wounds (20 studies)

Severity, signs or symptoms of skin infection or infestation (e.g. wound or ulcer size)

Neonates experiencing substance withdrawal (1 study)

Substance use rehabilitation (1 study)

ie Mortality or survival
*  Symptoms not covered by eligible domains
*  Cognitive function
* Activities of daily living (except if measure is suitable for HR-QoL or physical function domains)

i* Physiological function, signs and symptoms (e.g. blood pressure, heart rate)
¢ Anthropometric measures (e.g. weight, BMI)

Fig 3.5.1 | Final analytic framework for the review as agreed through the prioritisation process (Appendix A5). Panel
A, column 1 lists population groups eligible for the synthesis, column 2 the outcome domains that form the basis of
meta-analyses, and column 3 the populations included for each analysis. Panel B, blue boxes show populations and
associated outcomes excluded from the synthesis to limit the size of the review. The white box shows outcomes that
were not prioritised as critical or important for any eligible population group. Studies that only reported one or more
of these ineligible outcomes are in the evidence inventory.
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3.6 Data extraction and management
3.6.1 Data extraction

Study data were collected and managed using REDCap electronic data capture tools [43, 44]. A two-step data extraction
process was implemented wherein a senior author (SB, MM) coded the study PICO to allocate studies for analysis
according to the analytic framework and selected the outcome (result) for inclusion in each synthesis using pre-
specified decision rules. For each included study, one review author (KB, IF, PN, AS, ST) then extracted study
characteristics and quantitative data. A second author (MM) independently verified the data. Steps taken to ensure the
completeness, accuracy and consistency of data included pretesting the form and providing coding guidance, training,
and feedback for data extractors. Quantitative data were reviewed by a biostatistician when queries arose.

3.6.2 Assessment of risk of bias in individual studies

We assessed the risk of bias in included studies using the revised Cochrane ‘Risk of Bias’ tools (RoB 2) for randomised
trials [42, 45, 46]. After piloting of the tools by senior authors (SB, MM, SM, AS), we developed review-specific guidance
for assessors (KB, IF, PN, AS). One review author (KB, IF, PN, AS) then applied the tool to the selected results from each
study following the RoB 2 guidance [42], and a second author (SB) checked assessments. Supporting information and
justifications for judgements for each domain (low, some concerns, high risk of bias) was recorded. We derived an
overall summary of the risk of bias from each assessment, following the algorithm in the RoB 2 guidance as
implemented in the excel assessment tool [42].

3.6.3 Measures and interpretation of treatment effect

We anticipated that many of the outcomes would be continuous (e.g. pain, anxiety), and that varying measurement
instruments would be used to measure the same underlying construct across the studies. For this reason, we quantified
the effects of aromatherapy using the standardised mean difference (SMD).

Our interpretation was based on whether there was an important effect or not [3, 47], with an SMD of 0.2 standard units
set as the threshold for an important difference. If the SMD fell within the pre-specified range of -0.2 to 0.2

(i.e. within both thresholds), the effect of aromatherapy was considered to be no different from control. An SMD above
0.2 or below -0.2 was interpreted as an important effect. We opted to use the most intuitive interpretation of effect
estimates for each outcome, so positive values indicate benefit for some outcomes (an increase in sleep quality,
function, health-related quality of life, and physical function) and harm for other outcomes (an increase in pain, nausea
and vomiting, anxiety or agitation, and fatigue).

3.7 Data synthesis
3.7.1 Meta-analysis

Separate comparisons were set up based on outcome domains agreed in the final framework (see Figure 3.5.1). These
comparisons were stratified by the population groups in the final framework. This approach to structuring the meta-
analysis yielded an overall estimate of the effect of aromatherapy for the outcome (review objectives 1 and 2), as well as
estimates within each population group (review objective 3 and 4). Forest plots were used to visually depict the
intervention effect estimates and their confidence intervals. Forest plots are stratified by condition and risk of bias
(within population group).

3.7.2 Summary of findings tables and assessment of certainty of the body of evidence

For each result, one author (SB) used the GRADE approach to assess our certainty in whether there is an important
effect (or not). In accordance with GRADE guidance [4, 47, 48], an overall GRADE of high, moderate, low or very low
certainty is reported for each result based on whether there are serious, very serious or no concerns in relation to each
of the following domains [3].

* Risk of bias. whether the studies contributing each synthesis have methodological limitations that might lead
to over (or under) estimation of the effect

* Imprecision. whether the confidence interval for the synthesised result crosses one or both of the thresholds
for an important effect (an SMD of 0.2 or -0.2) meaning that the result is compatible with different
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interpretations (e.g. the upper bound of the interval lies above 0.2 indicating ‘an important effect’ whereas the
lower bound lies between -0.2 and 0.2 indicating ‘little or no effect’)

* Inconsistency. whether there are important, unexplained inconsistency in results across studies

* Indirectness. whether there are important differences between the characteristics of studies included in each
synthesis and the question we were seeking to address, such that the effects observed may not apply to our
question (i.e. the applicability of the evidence).

*  Publication bias. whether results missing from each analysis may bias the effect estimate they are selectively
not reported because the results (or studies) showed unfavourable effects

A summary of findings is tabulated for each meta-analysis. These summary of findings tables include:

* estimates of the effects of aromatherapy reported as standardised mean differences

» the overall GRADE (rating of certainty) and an explanation of the reason(s) for rating down (or borderline
decisions) [49].

* the study design(s), number of studies and number of participants contributing data

* aplainlanguage statement interpreting the evidence for each comparison and outcome, following GRADE
guidance for writing informative statements (see 3.7.3 interpretation of findings) [50].

3.7.3 Interpretation of findings (evidence statements)

When interpreting results, we followed GRADE guidance for writing informative statements [50]. All interpretations are
based on where the point estimate lies in relation to the pre-specified thresholds for an important effect (an important
effect or not) and the direction of effect (beneficial or harmful). The certainty of evidence is communicated by qualifying
the interpretation of effect (e.g. ‘probably’ improves for moderate certainty). For low certainty evidence the
interpretation is qualified with the word ‘may’. For example, ‘Aromatherapy may improve sleep quality’ indicates that
the point estimate lies above the threshold for important benefit (an SMD >0.2) and that the evidence is of low certainty.
For very low certainty evidence, we do not provide an interpretation of the result except to state ‘The evidence is very
uncertain about the effect of aromatherapy on outcome’. This is one of two options that GRADE provides for
interpreting findings based on very low certainty of evidence. The decision not to interpret very low certainty results
was made independently by the NTWC to ensure a consistent and clear interpretation of findings across Natural
Therapy Review reports (see Appendix G).
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4. Results

4.1 Results of the search

The flow of studies through the review is summarised in Figure 4.1.1, the PRISMA flowchart.

Identification ]

[

Screening

Included

—

Fig. 4.1.1 | PRISMA diagram showing the flow of studies through the review. * In addition to records from the search,
134 public submissions were received and screened, of which 26 were unique records. All 26 were systematic reviews
and therefore excluded (see Appendix C2). ** Studies are the unit of interest in the review. For each study there may be
multiple reports. T Exclusion of these studies from synthesis was agreed through the prioritisation process (Fig 3.5.1;

[

Identification of studies via databases

]

Records identified from database
searching (n =4609)
Cochrane CENTRAL (n =2239)
PubMed (n =609)
AMED (n =235)
Emcare (n=1526)

Records screened*
(n=3547)

A 4

Reports sought for retrieval
(n=667)

A4

Reports assessed for eligibility
(n=664)

Studies assessed for eligibility**
(n=477 (537 reports))

l

Duplicate records removed before
screening (n =1062)

Records excluded
(n=2880)

Reports not retrieved
(n=3)

Reports excluded (n =127 (119 studies)):
Healthy participants (n = 19)
Not an essential oil (EO) (n =13)
Ineligible EO extraction (n=3)
Application of undiluted EO (n=12)
Ineligible route of administration (n =29)
Ineligible co-intervention (n =4)
Head-to-head comparison (n=10)
Publication type ineligible (n=7)
Allocation not randomised (n = 15)
Study design ineligible (n =11)
Appendix C1

Studies awaiting classification (n = 154)
Unresolved concerns re data (n = 8)
Language other than English - likely
eligible (n=81)

Language other than English - unclear
eligibility (n=5)

Abstract only (n=33)

Unclear from report if eligible (n = 27)

Appendix C4

Studies included for evidence synthesis
(n=234;270 reports)
contributed data for meta-analysis (n=201)
data unsuitable for inclusion in any
meta-analysis (n=16)
results unavailable or uninterpretable (n=17)
Appendices D8 (citations), E1 &E2 (ColS)

Studies included in evidence inventory
(n=89) t
Non-priority populations (n =44)
No eligible outcome for population (n=35)
Active or ineligible comparator (n =8)
<5 participants per group (n =2)

Appendices C3 (citations), E3 (study
characteristics)

Methods appendix A5, A6). ColS: characteristics of included studies.

Aromatherapy for any health condition: systematic review report (PROSPERO ID. 268244)



Included studies

Studies included for the evidence synthesis

Studies were eligible for one or both of two main comparisons
Comparison 1 (C1). Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)
Comparison 2 (C2). Aromatherapy (massage) versus massage

For each of these comparisons, studies could contribute to the synthesis for one or more of seven outcome domains.

Pain

Nausea and vomiting

Sleep

Fatigue

Emotional functioning and mental health

Health-related quality of life (HR-QoL)
Physical functioning

NoohkwdE

Of the 234 studies that were eligible for the evidence synthesis (i.e., studies that addressed at least one comparison and
outcome of interest):

e 201 contributed data to at least one meta-analysis; of these, 193 reported data required for inclusion in all of
the meta-analyses for which the study was eligible and 8 had required data for a subset only,
e 33 studies did not report data suitable for inclusion in any of the meta-analyses for which the study was eligible.

A breakdown of the number of studies and participants included and missing from each analysis is shown in Table 4.1.1.
Three sets of studies are presented in the table as follows.

Set (a) is studies included in each meta-analysis. For these, the data required for meta-analysis was reported, able to
be calculated or, if necessary, imputed (see Appendix B for assumptions made when calculating the required statistics
and Appendix D for results of sensitivity analyses testing the impact of these decisions).

Sets (b) and (c) are studies missing from each meta-analysis.

e Set (b). Data from these studies was unsuitable for meta-analysis because the required statistics were
unavailable and could not be calculated or imputed (details in Appendix D). While these results were
interpretable, the extent and nature of incomplete reporting raised concerns about the validity of results. For
this reason, the results have not been summarised.

e Set(c). Results from these studies were unavailable or could not be interpreted, and as such the study is missing
from a meta-analysis from which it is eligible. The reasons are as follows.

o Noresult was reported for a measured outcome.

o Therequired statistics were incompletely or ambiguously reported.

o Theresults could not be interpreted in relation to the synthesis PICO question (e.g. an effect estimate
from a model that combined eligible and ineligible intervention/comparator groups; no information in
the paper or other sources from which to interpret an outcome measure or direction of effect; an effect
estimate adjusted for multiple 'baseline' measures of the outcome collected post-randomisation).

o Major or multiple errors in the data, with substantial impact on the results (e.g. reporting % that were
not possible for the number of participants).
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Table 4.1.1. Summary of the number of studies and participants included and missing from each analysis

Studies in MA Studies with results missing from the meta-analysis
Outcome Set (a) Set (b). data unsuitable Set (c). results unavailable Total
domain or uninterpretable missing
No. studies Participants | No. studies Participants | No. studies Participants No. studies Participants
Pain Cl1 |82 7193 11 1011 7 1297 18 2308
c2 |19 1058 1 287 1 80 2 367
N&V c1 |23 2032 0 0 4 428 4 428
c2 |0 0 0 0 0 0 0 0
Sleep Cl1 |22 1397 3 303 1 70 4 373
c2 |0 0 1 150 0 0 1 150
Fatigue Cl |18 1316 2 359 1 90 3 449
c2 |4 252 0 0 0 0 0 0
EFMH Cl (86 7032 4 313 9 1005 13 1318
c2 |11 664 2 92 3 168 5 260
HR-QoL Cl |14 1048 2 164 2 189 4 353
c2 |12 851 1 118 0 0 1 118
Physical |C1 |10 527 2 238 0 0 2 238
function
c2 |7 434 1 118 0 0 1 118
*TOTAL 201 16 not in 1944 17 notin 2471 41 4415
(unique in any MA any MA
each set) (20 total) (21 total)

* Studies may contribute multiple outcomes or comparisons, hence values in yellow and red columns do not sum. Totals in bottom row are
the sum of unique studies/participants missing from all analyses.

Abbreviations: MA - meta-analysis; C1 - Comparison 1. AT (any mode) vs inactive control (placebo, no intervention, usual care); C2 -
Comparison 2. AT (massage) vs inactive massage control; N&V - nausea and vomiting, EFMH - emotional functioning and mental health,
HR-QoL - health-related quality of life

Studies included in the evidence inventory

Of the 323 studies included in this review, 89 were included in the evidence inventory but not the evidence synthesis.
Reasons for excluding these studies from the synthesis are summarised in Figure 4.1.1, study characteristics are
reported per study in Appendix E3 and references are in Appendix C3.

In brief, the majority of studies (79 of 89) were excluded from the synthesis after priority populations and outcomes for
the review were agreed through the independent prioritisation process (Appendix A5 for method and A6 for results).

Population exclusions implemented to manage the scope of the synthesis were as follows.

e Skin infections, infestations and wounds (20 studies)

e Skin conditions (e.g. eczema, acne, pruritis, psoriasis) (22 studies; two additional studies where the population
was categorised as having a chronic condition but the outcomes were ineligible for the population)

e Neonatal substance withdrawal (1 study)

e Substance use rehabilitation (1 study)

Outcomes. Studies that did not measure an outcome eligible for the synthesis (i.e. rated as critical orimportant in the
prioritisation process) are as follows.

Twenty-two studies only measured an ineligible outcome (i.e. not included in the final analytic framework).

e Physiological function, signs and symptoms (11 studies)
e Other symptoms (e.g. duration of labour, enuresis, 11 studies)
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Thirteen studies measured an outcome listed in the final analytic framework for the review, but the outcome was
ineligible for the population (some measured more than one ineligible outcome).

e Emotional functioning/mental health in populations without evidence of mental distress, mental disorder or at
risk of situational anxiety such as prior to surgery or a procedure (6 studies)

e Sleep quality in populations without evidence of sleep disturbance (6 studies)

e HR-QolL measured less than one month from commencement of aromatherapy (5 studies). Exceptions were
made to this rule if a core outcome set or similar indicated that shorter term follow up was acceptable
(Appendix Al.1.4).

The remaining ten studies excluded from the synthesis are as follows.

e Eight studies had a comparator that was active (e.g. music therapy, topical diclofenac) or another natural
therapy (reflexology, 1 study).

o Two studies had 5 participants per group or less. While these studies were described as randomised, they were
deemed to have too few participants for randomisation to be successful.

Excluded studies

After full-text screening, 119 studies (127 reports) were excluded from the review. Reasons for exclusion are
summarised in Figure 4.1.1 and reported per study in Appendix C1. Of the 127 excluded reports, the majority were
excluded because the intervention or comparison was ineligible. This included:

e undiluted topical application of essential oils (12 studies),

e ineligible routes of administration (e.g., ingested or internal; 29 studies),

e synthetic products, other aromatic products that were not essential oils, and oils extracted using solvents (26
studies), and

e comparisons of two forms of aromatherapy (10 studies).

Studies awaiting classification

Following screening and linking of multiple study reports, 154 studies were categorised as awaiting classification. The
reasons why a decision could not be made on the eligibility of these reports are summarised in Figure 4.1.1 and
reported per study in Appendix C4. For 119 of these studies, a decision had to be made on the basis of title and abstract
alone. These included studies reported in conference abstracts (33 studies that could not be matched to a full text
report) and studies for which the full text report was in a language other than English (86 studies).

Studies in languages other than English

Of the 86 studies in languages other than English, 81 were judged likely to be eligible based on the title and abstract
(listed in Appendix C4). Because study design and characteristics tend to be incompletely reported in abstracts
(especially the outcomes measured), the proportion of these studies eligible for the review and the evidence synthesis
is unknown. For these reasons, a full analysis of the impact of these studies on each of the meta-analyses was not
possible, however the likely implications of non-inclusion of these studies in the synthesis is as follows.

e Implications of study in languages other than English. There is no reason to believe that, on average, the
results from studies in languages other than English would differ systematically from studies included in our
analysis. Given this, and the volume of evidence contributing to each analysis, non-inclusion of these studies is
unlikely to change the results or conclusions for each outcome.

Ongoing and unpublished studies

Our search of trial registry entries from CENTRAL identified 1120 records, of which 91 were linked to included studies. Of
the remaining records, 500 were screened to determine the likely proportion of records requiring further screening. A
high proportion were identified as potentially eligible (i.e. based on the limited information contained in the CENTRAL
record). Given the volume of records and low likelihood that the records would provide additional information for
assessing the impact of missing results, we decided that it was not worthwhile to screen the full registry records. While
we are unable to quantify the number of ongoing and unpublished studies, the number is likely to be substantial given
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the number of records and proliferation of studies in recent years. For unpublished studies listed in registry records, it is
difficult to distinguish between studies that are yet to be completed (truly ongoing) and studies that remain
unpublished because the findings were considered by the trialists or others to be unfavourable (harm or little or no
benefit). The two have different implications for the results and conclusions, as follows.

¢ Implications of ongoing studies. As with studies in languages other than English, there is no reason to believe
that, on average, the results of ongoing studies would differ from those of studies included in our analysis.
Given this, and the large amount of data contributing to each analysis, non-inclusion of these studies is unlikely
to change the results or conclusions for each outcome.

¢ Implications of non-reporting of completed studies. Non-reporting of completed studies is of concern
because of potential that these missing results bias the estimates of effect. We consider the potential for bias
due to missing results from the synthesis in relation to our synthesis of results for each outcome. Because of the
large amount of data contributing to each analysis, we were able to use sensitivity analyses and funnels plots to
determine whether missing results were likely to bias the estimates of effect (detailed in Appendix D and
considered in GRADE judgements of publication bias, as reported in Summary of Findings tables).
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4.2 Pain

Overall, 90 studies that examined the effect of aromatherapy on pain were included for meta-analysis, and 11 of these
contributed to both Comparisons 1 and 2. A further 19 studies (2388 participants) were eligible for one or both of the
pain meta-analyses, but could not be included (see below).

Comparison 1.

e 82 studies (7193 participants) contribute to the comparison of aromatherapy delivered by any mode compared
to aninactive control (Figure 4.2.1).
e Anadditional 18 trials (2308 participants) were eligible for this comparison, but either did not report results
that could be included in the meta-analysis, or the results were unavailable or uninterpretable.
Comparison 2.

e 19studies (1058 participants) contribute to the comparison of aromatherapy delivered by massage to an
inactive massage control (comparable to massage in the aromatherapy arm) (Figure 4.2.2).

e Two additional trials (367 participants) were eligible for this comparison, one reported results that were
unsuitable for analysis and the other had unavailable/uninterpretable results.

Characteristics of included studies
Types of populations
Included studies examined the effect of aromatherapy on pain

o after specific types of surgery (e.g. caesarean, Coronary Artery Bypass Graft (CABG), open heart, abdominal) in
the acute postoperative period

e duringor after a procedure among adults (e.g. haemodialysis, burn dressing changes, gynaecological
procedures) or children (e.g. phlebotomy, vaccination, dental procedures)

e from chronic musculoskeletal conditions (mainly knee osteoarthritis)

e from acute musculoskeletal conditions (one trial among people with fracture)

e from headache and migraine (one trial among people with migraine)

e from cancer or advanced disease (one study among people undergoing chemotherapy, a second unspecified)

e duringlabour and childbirth

e from other chronic conditions (mainly neuropathy)

e from other acute or episodic conditions (mainly dysmenorrhoea)

The specific condition addressed in each trial is reported in the forest plot (column 3, Figure 4.2.1 and Figure 4.2.2) with
full details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Comparison 1 (any mode of aromatherapy delivery). Of the 82 trials included in Comparison 1, aromatherapy was
delivered by inhalation in 60 trials, by massage in 16 trials and topically in 6 trials. Thirteen of the 82 trials examined the
effects of two or more aromatherapy treatments that we combined prior to inclusion in the meta-analysis. These were
different essential oils (7 trials), a different dose, duration or timing of the same essential oil (4 trials), or aromatherapy
with a co-intervention (2 trials).

Lavender was the most commonly evaluated essential oil, either alone (46/82 trials) or in a blend (4 trials), followed by
rose (11 trials, one in a blend with lavender), eucalyptus oil (4 trials), chamomile (3 trials), ginger (2 trials), and orange (2
trials). Many other essential oils were evaluated in a single trial (e.g. peppermint, tea-tree, rosemary, nutmeg, sage).
Four trials evaluated a blend of essential oils, and one trial gave participants a choice of several oils.

The treatment period varied in length, but this generally reflected the treatment goal (i.e. for an acute or chronic
indication).

e For people undergoing surgery or procedures, aromatherapy was administered soon after surgery or
during/immediately after the procedure, with one or multiple doses delivered within 24 hours in most trials
(42/49 trials). The single study of acute musculoskeletal pain (fracture) had a similarly short aromatherapy
treatment period.
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e For people with chronic musculoskeletal conditions and other chronic pain, the aromatherapy intervention
period was of longer duration, ranging from two to six weeks (daily or weekly treatments depending on mode).

e For migraine, the single trial had a 3-month aromatherapy treatment period (weekly treatments).

e For people living with cancer, the trial among those receiving aromatherapy for pain while undergoing
chemotherapy received one week of aromatherapy, whereas the trial aimed at relieving cancer symptoms
involved a four-week period of aromatherapy.

e For labour and birth, all but one trial delivered aromatherapy during the first stage of labour.

e For other acute pain, including episodic pain such as dysmenorrhea, the aromatherapy intervention period was
variable, ranging from short term (less than one day) to treatment over months (multiple menstrual cycles).

Comparison 2 (aromatherapy delivered by massage). The use of essential oil blends was relatively common in trials
that compared aromatherapy massage to massage alone (6/19 trials). Lavender, alone or in a blend, was the most
commonly evaluated essential oil (11/19 trials).

The treatment period was similar in studies that delivered aromatherapy by massage and by other modes.

e For chronic musculoskeletal conditions and other chronic pain, weeks to months.

e For most acute indications, the treatment period was short: within 24 hours of surgery for perioperative pain,
during labour, and the days immediately prior to or at onset of menstruation.

e For procedural pain, the two trials were among dialysis patients, who received aromatherapy massage at
dialysis sessions over a 4-week period.

Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plots
(column 2, Figure 4.2.1 and Figure 4.2.2). Full details for each study are in Appendix E1, including the timing of outcome
measurement in relation to intervention and details of which outcome was selected when multiple were available.

All studies measured pain intensity on a scale, almost all using either a visual analogue scale (VAS) or a numeric rating
scale (NRS). Exceptions included for chronic musculoskeletal pain (4 trials used the WOMAC-pain scale), cancer (where
cancer-specific measures such as the pain scale from EORTC-QLQ-C30 was used), and studies of procedural pain among
children (where child-specific pain measures were used, including the Neonatal Infant Pain Scale (NIPS), the COMFORT
scale, and the Oucher scale).

Most results were reported as a score on the original scale (e.g. pain intensity on a VAS). Three trials presented results as
ordinal data (e.g. in categories such as mild, moderate or severe pain); no trials reported dichotomous outcomes (e.g.
the proportion of patients who met a predefined threshold for reduction in pain, such as a 30% reduction in pain
intensity). Where possible, we selected a result reported on the original scale. When necessary, an effect estimate was
calculated from ordinal data (odds ratio) and transformed to a standardised mean difference (Appendix B).

Effects of aromatherapy on pain
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

The effect of aromatherapy on pain is uncertain overall (all population groups). Aromatherapy may improve pain for
chronic musculoskeletal pain and acute or episodic pain conditions (mainly dysmenorrhea) but the effect is uncertain
for each other population group (surgery, procedures, acute musculoskeletal pain, headache or migraine, cancer and
advanced disease, labour and childbirth, other chronic pain).

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.2.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
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of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

e Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.2.1; as explained in Appendix D, Section D.1) or
the mode by which aromatherapy was delivered (Appendix D, Section D.1 and Figure D.1.1). This reduced our
confidence in the combined estimate because some studies found an important reduction in pain (greater than
the threshold for important benefit, an SMD of - 0.2 or lower) while others found little or no difference between
aromatherapy and control, with no credible evidence to explain whether this reflects true differences in the
effects of aromatherapy or methodological problems in some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

e Chronic musculoskeletal pain. Aromatherapy (any mode) may reduce chronic musculoskeletal pain (SMD 1.00
lower, 95% CI 1.56 lower to 0.43 lower; I =75 %,; 7 studies, 347 participants; low certainty, Figure 4.2.1).

e Other acute pain. Aromatherapy (any mode) may reduce otheracute pain (mainly dysmenorrhea, renal colic)
(SMD 1.01 lower, 95% Cl 1.53 lower to 0.48 lower; 12 = 89%; 9 studies, 855 participants; low certainty, Figure
4.2.1).

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about whether aromatherapy reduces pain (82
studies, 7193 participants; very low certainty, Figure 4.2.1).

e Surgery. The evidence is very uncertain about the effect of aromatherapy (any mode) on pain after surgery (in
acute postoperative period) (20 studies, 1597 participants; very low certainty, Figure 4.2.1).

e Procedures. The evidence is very uncertain about the effect of aromatherapy (any mode) on pain during or
after a procedure (acute procedural period) (29 studies, 2322 participants; very low certainty, Figure 4.2.1).

e Acute musculoskeletal pain. The evidence is very uncertain about the effect of aromatherapy (any mode) on
acute musculoskeletal pain (1 trial, 60 participants; very low certainty).

e Headache and migraine (chronic or episodic). The evidence is very uncertain about the effect of aromatherapy
(any mode) on headache or migraine pain (1 study, 141 participants with migraine; very low certainty).

e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (any mode) on
cancer pain (2 studies, 338 participants; very low certainty, Figure 4.2.1).

o Labour and childbirth. The evidence is very uncertain about the effect of aromatherapy (any mode) on pain
during labour and childbirth (9 studies, 1239 participants; very low certainty, Figure 4.2.1).

e  Other chronic pain. The evidence is very uncertain about the effect of aromatherapy (any mode) on other
chronic pain (4 studies, 294 participants).

Table 4.2.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control
(usual care, no intervention, placebo) on pain.

Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Relative effect Ne of participants evidence
Outcomes intervention) (any mode) (95% CI) (studies) (GRADE) Comments
SMD 1.29 SD
Pain: All population lower 7193 @®OOQ  Theevidence is very uncertain about the
groups? ) (1.62 lower to 0.96 ) (82 RCTs) Very lowped  effect of aromatherapy (any mode) on pain.

lower)
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Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Relative effect Ne of participants evidence

Outcomes intervention) (any mode) (95% CI) (studies) (GRADE) Comments
; SMD 1.17 SD The evidence is very uncertain about the
(aF::?Jltl; af;z;:ug?:txe ) lower ) 1597 @®OQOQ effect of aromatherapy (any mode) on pain

. .75 lower to 0. S defg after surgery (in acute postoperative
postop 1751 0.58 20 RCT: Verv | ft i i
period)° lower) een period)
Pain during or after a SMD 0.97 SD The evidence is very uncertain about thg
procedure (acute ) ) lower ) 2322 OO0 effect of aromatherapy (any mode) on pain
e (1.3 lower to 0.65 (29 RCTs) Very lowden during or after a procedure (acute
procedural period) lower) procedural period).

Pain: chronic SMD 1 SD lower
musculoskeletal (1.56 lower to 0.43
conditions (knee OA, ) lower) ) 347 ®®(O(O)  Aromatherapy (any mode) may reduce
knee pain, carpal (7 RCTs) Lowdei chronic musculoskeletal pain.

tunnel syndrome,
rheumatoid arthritis)

Pain: acute SMD 1.26 SD
musculoskeletal lower The evidence is very uncertain about the
conditions (fracture, - (1.18 lower to 0.71 . X S%T) G\B/Olqlckl) effect of aromatherapy (any mode) on acute
emergency lower) ery lows* musculoskeletal pain.
department care)
Pain from headache or STl The evidence is very uncertain about the
migraine (chronic or - T - 141 GBOOO effect of aromatherapy (any mode) on
T (4.31 lower to 1.2 (1RCT) Very lowdikmn oY .
episodic) lower) headache or migraine pain.
; LI ) The evidence is very uncertain about the
Pain: cancer & lower 338 o000 v
. - - effect of aromatherapy (any mode) on
advanced diseases (0.43 lower to 0.14 (2RCTs) Very lowdora .
higher) cancer pain.
; - Sl The evidence is very uncertain about the
Pain during labour and lower 1239 o000 v .
childbirth - (4.01 lower to 0.64 - (9RCTs) Vo lowder effect of aromatherapy (any mode) on pain
: e : ery lows® during labour and childbirth.
Pain: other chronic SM?O?A"Z =l 204 e0O00 The evidence is very uncertain about the
(mainly nguropathlc - (11.07 lower to - (4RCTs) Very lowier: effect of aromatherapy (apy mode) on other
pain) 3.63 higher) chronic pain.
Pain: other acute SMD 1.01 SD
(mainly lower 855 oY) O O ;?rr]omathetzrapyl (a(ny m?dg) may reer:ce
- 1.53 lower to 0.48 - 4 other acute pain (mainly dysmenorrhea,
dysmenorrhea, renal ( lower) O RCTs) Lowde renal colic).

colic)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention
(and its 95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For pain, the resulting interpretation is: < -
0.2 is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference” between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Measures varied. VAS, VRS, NRS and some condition- or population-specific measures.

b. Serious risk of bias (-1). All 82 studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.
Aromatherapy for any health condition: systematic review report (PROSPERO ID. 268244) Page |35



c. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistent results, and the prediction interval suggests that the
true effect in a new study could range from important benefit to important harm. This might suggest very serious inconsistency, however the point estimate in the majority of studies
indicates important benefit or trivial effects, not important harm. For this reason, we have downgraded for serious inconsistency.

d. Publication bias strong suspected (-1). Evidence from sensitivity analysis and contour enhanced funnel plot that there could be missing studies which show effects favouring the
control, and nonsignificant effects in general (see Appendix D). Applies overall and to population groups with a high proportion of small studies showing large, statistically significant
effects favouring aromatherapy. Publication bias is not suspected for population groups for which the combined estimate indicates a trivial (i.e. unimportant) effect.

e. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

f. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistent results, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for most studies (16/20; majority of weight in analysis) indicates important
benefit (SMD <-0.2) or trivial effect (SMD -0.2 to 0.2; 3/20) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

g. No serious imprecision. Both the upper and lower limits of the 95% confidence interval (SMD -1.75 to -0.58) are compatible with an important reduction in pain (SMD < -0.2).

h. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistent results, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for most studies (24/29; majority of weight in analysis) indicates important
benefit (SMD <-0.2) or trivial effect (SMD -0.2 to 0.2; 5/29) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

i. No serious inconsistency. Heterogeneity statistics indicate inconsistent results; however, the confidence intervals overlap for all but one study, and all point estimates indicate
important benefit (SMD of -0.2 or lower). For this reason, we have not downgraded for inconsistency.

j. Very serious risk of bias (-2). All studies in analysis are at high risk of bias.
k. Inconsistency not assessed: single study
|. Serious indirectness (-1): Evidence from one small study among people receiving acute care for fracture. Uncertain whether results apply to other populations with acute pain.

m. Serious indirectness (-1). Evidence from one small study among people receiving care for migraine pain. Uncertain whether results apply to other populations with headache or
migraine.

n. Serious imprecision (-1). Both the upper and lower limits of the 95% confidence interval are compatible with an important reduction in pain (SMD < -0.2) indicating no important
imprecision; however, the result is downgraded due to concerns that the model may not yield a valid estimate for this data. The data were dichotomised (ordinal data: mild
pain=event; moderate/severe=no event) to enable inclusion in the analysis, and the control group experienced zero events (all had moderate/severe pain).

0. Serious risk of bias (-1). Both studies in analysis are at high risk of bias; however, there is little or no difference between treatments so downgraded for serious not very serious
risk of bias.

p. Serious indirectness (-1): Evidence from two small studies among people with cancer. Uncertain whether results are generalisable to other people with cancer

q. Serious imprecision (-1). The 95% confidence interval crosses the threshold for small but important benefit (SMD of -0.2), which means the result is compatible with important
benefit (SMD 0.43 lower) and little or no difference (SMD 0.14 higher).

r. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistent results and the confidence intervals do not overlap for many studies. The point estimate for most studies
indicates important benefit (SMD of -0.2 or lower; 8 of 9 studies, majority of weight in analysis) or a trivial effect (SMD -0.2 to 0.2; 1 of 9 studies), not harm. This could suggest
unimportant inconsistency; however, the estimates from four studies are implausibly large and, for this reason, we have downgraded for inconsistency.

s. Serious inconsistency (-1). Confidence intervals do not overlap and effect estimates vary widely.

t. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both small but important benefit (SMD -0.2) and small but important harm (SMD 0.2),
and is too wide for the result to be interpretable (SMD -11.07 to 3.63).

u. No serious imprecision. Both the upper and lower limits of the 95% confidence interval (SMD -1.53 to -0.48) are compatible with an important reduction in pain (SMD < -0.2).
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Measure Population Treatment Control SMD [95%CI] (weight) RoB
Surgery N Mean/n SD N Mean/n SD
Abbasijahromi 2020 VAS (caesarean section) 60 539 1.99 30 603 143 -— -035[0.79,0.09] (1.2%)  Some
Amini 2020 VAS {inguinal hemnia) 30 130 079 30 246 068 —H— -1.55[-2.12-0.98] (1.2%)  Some
Amirhosseini 2020 VAS (percutaneous nephrolithatorny) 53 365 284 26 492 317 = -0.43-0.90,0.04](1.2%)  Seme
Babatabar Darzi 2020 vas {open heart surgery) 80 . . 40 . . —+ -1.36[-1.80-0.92] (1.2%)  Some
Jun 2013 VAS' (total knee replacement) 25 -1.07 110 27 045 078 —— -1.58 [2.20-0.971(1.2%)  Some
Najafi 2017 VAS (caesarean section) 80 420 1.70 40 577 1.94 ++- -0.87 1.27-0.48] (1.2%)  Some
Nasiri 2020 VAS (spinal anaesthesia) 24 355 225 23 515 208 e — -0.73[1.31-014]{1.2%)  Some
Nazari 2016 VAS (erthopaedic surgery) 41 368 157 41 468 1.1 - 0.73[1.17-0.29](1.2%)  Seme
Noruzi Zamenjani 2020 VAS (abdeminal surgery) 80 835 1.63 40 862 2.00 + -0.15[0.53,0.23] (1.3%)  Seme
Olapour 2013 VAS (caesarean section) 30 -023 043 30 -0.27 0.64 = 0.07 [-0.43,0.57](1.2%) Some
Sahin 20210 VRS (gynaecolegic surgery) 15 266 089 15 3.80 1.0 —H— 17 [1.92-0.411(1.2%)  Seme
de Jong 2012 COMFORT-B (craniofacial surgery <18yrs) 20 1210 370 20 11.10 2.30 - 0.32 [-0.29,0.93](1.2%) Some
Adachi 2014 FRS {vitrectomy) 20 165 1.18 20 230 1.26 —f— -0.52 [-1.14,0.10] (1.2%) High
Bagheri 2020 VAS {inguinal hemnia) 42 390 157 44 688 175 -+ S1.77 [2.27-1.28] (1.2%) High
Deng 2021 VAS [(mastectomy) 80 270 110 80 483 158 -+ -1.56 [1.91-1.21] (1.3%) High
Hadi 2011 VAS (caesarean section) 100 067 085 100 405 223 - -2.00 [-2.33-1.66] (1.3%) High
Heidari Gorji 2015 VAS (CABG surgery) 25 426 184 25 623 220 —— -0.96 [1.53-0.38] (1.2%) High
Marofi 2015 TPPPS (paediatric surgery, various) 32 040 008 32 110 020 aSdm— -4.54 -5.46-3.62] (1.1%) High
Seifi 2014 VAS (CABG surgery) 30 303 204 30 283 1.83 —t— 0.10 [-0.40,0.60] (1.2%) High
Zardosht 2021 VAS (caesarean section) 10 090 120 27 470 040 «H—r -4485.72-3.23] (1.1%)  High
Overall (from 20 studies, 1597 participants) L -1.17 [-1.75,-0.58] (24.4%)
Prediction Interval (I°=96%,1°=1.35) p— <-368,1.35>
Procedure
Abbaszadeh 2018 VAS {bone marrow biopsy) 40 410 1.24 40 690 1.37 —— -212[2.67-1.581(1.2%)  Some
Akbari 2019 NPRS (intravenous catheterisation) 40 295 099 40 342 1.34 = -0.40 [-0.84,0.04](1.2%)  Seme
Akcan 2016 NIPS (heel prick test) 27 087 116 25 102 1.12 —+= -0.13 [0.67,0.41](1.2%)  Some
Ardahan Akgal 2021 FLACC {dressing change, burns <18yrs) 72 285 127 36 775 2.62 —H- -2661[3.19-213]1(1.2%)  Some
Hasanzadeh 2016 VAS (chest tube removal) 40 455 1.91 40 545 1.91 =T -0.47 [0.91-0.03] (1.2%) Some
Hu 2010 VAS (colonoscopy) 14 686 288 13 746 176 —— -0.24[0.98,0.49] (1.2%)  Some
Jadhav 2020 VAS (nerve root block) 24 21.54 825 22 46681435 —H— -2.14[-2.85-1.42](1.2%)  Some
Kasar 2020 VAS (trigger point injection) 22 386 161 44 752 147 —H— -239[-3.04-1.74](1.2%) Some
Kilig Akga 2021 VAS {haemedialysis) 21 243 1.87 23 543 1.12 —— 193264123 (1.2%)  Some
Nagata 2014 VAS {CT colenography) 107 30.57 25.65 107 29.13 2454 4 0.06 [-0.21,0.32](1.3%)  Some
Razaghi 2020 DAN (phlebotomy <18yrs) 40 447 181 40 5987 194 -+ 079[1.24-034](1.2%) Some
Sahin 2021a NRS (haemedialysis) 35 356 1.28 38 598 1.17 _ -1.96 [2.51-1.41]{1.2%)  Some
Shahnazi 2012 VAS' (IUD insertion) 53 . . 53 . . —- -0.10[0.57,0.38] (1.2%)  Seme
Tagan 2019 VAS (haemodialysis) 30 3.00 110 30 560 3.29 == -1.05[1.58,0.51] {(1.2%)  Some
Tiiziin Gzdemir 2021 VAS (haemedialysis) 30 11.1611.03 30 51.0024.04 — -2.10[-2.73-1.48] (1.2%)  Some
Yu 2017 vAS (catheter removal) 22 056 016 22 037 021 —- 1001620381 (1.2%)  Some
Bikmoradi 2016 VAS (dressing change, burns) 25 684 1.00 25 756 0.07 — -1.00 [1.58,-0.42] (1.2%) High
Citlik Saritas 2020 VAS (endoscopic cholangiopancreatography) 45 200 206 45 355 1.72 —_ -0.81[1.24-0.38] (1.2%) High
Ghaderi 2020 FRS’ (dental Tx <18yrs) 12 . R I . ] 093[1370500(1.2%)  High
Karan 2019 VAS (dental Tx) 63 160 263 63 162 1.83 H -0.01 [-0.36, 0.34] (1.3%) High
Kim 2014 VAS (nerve root block) 16 507 168 15 558 1.36 —t— -0.32 [1.01,0.37] (1.2%) High
Kiglk Alemdar 2019 Oucher scales (phlebotomy <18yrs) 39 546 275 39 587 287 e -0.14 |-0.58, 0.30] (1.2%) High
Sadathosseini 2013 crying time (phlebatomy <18yrs) 90 53232721 45 66972387 — -0.52 [-0.88,-0.16] (1.3%) High
Sadeghi 2020 VAS (dressing change, burns) 40 475 0.89 80 567 1.00 4 -0.95[1.34-0.55] {1.2%) High
Tugut 2017 VAS (gynaecological examination) 35 150 090 51 560 1.80 —H -27013.29-2.12] (1.2%) High
Usta 2021 FIFP-R (heel prick test) 31 384 218 30 573 333 —+ -0.67 [F1.17-0.16] {1.2%) High
Vaziri 2019 NIPS overall (vaccination <18yrs) 43 441 111 54 485 099 +H -0.42[0.82-0.02](1.2%)  High
Yayla 2019 VAS (central venous port insertion) 82 313 187 41 369 155 ++H -0.31 [-0.69, 0.08] (1.3%) High
Ziyaeifard 2017.1 vas (coronary angiography) 40 40 — -0.58 [-1.08,-0.07] {1.2%) High
Overall (from 29 studies, 2322 participants) e -0.97 [-1.30,-0.65] (35.7%)
Prediction Interval (I°=92%,1°=0.65) —— <-2.66,071=

Favours Treatment Favours Control
| | |
-4 -2 0 2

Fig 4.2.1 | Forest plot for comparison 1. The effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on pain. See next page for continuation of plot and figure caption.
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Measure Population Treatment Control SMD [95%C1) (weight) RoB

Chronic musculoskeletal conditions M Mean/n SO N Mean/m SD

Pehlivan 2019 WOMAL - pain (knee OA4) 30 596 270 30 1080 234 -1.29 [2.49-1.29] (1.2%)  Some
Yip 2008 WOMAL - pain (VAS) (kries pain) 19 426 226 17 524 233 -0.£2[-1.06,0.23] {1.2%) Some
Efiekharsadat 2012 VAS (carpal tunnel syndrome) 24 3.58 1.59 24 479 236 -0.59 [1.160.02] (1.2%)  High
El Sayed 2020 VAS (knee OA) 30 527 208 30 7.7 1.80 0.96[-1.49.0.43] (1.2%)  High
Gok Metin 2016 VAS {rheumnztoid arthritis) 17 159 117 17 429 238 .41 [2140.67) (1.2%)  High
Masiri 2016 VAS (knes 04) 27 344 133 26 534 1.6 -1.50 [-2.10.-0.90] (1.2%) High
Shoara 2015 WOMAL - pain (knes 04) 2B 8.18 460 2B 963 350 -0.29 [-0.81,0.23] (1.2%) High
Overall (from 7 studies, 347 participants) e -1.00 [-1.56,-0.43] (8.5%)
(I*=75%1'=0.28)

Acute musculoskeletal conditions

Hekmatpou 2017.1 VAS (ED care, fracture) 30 566 246 30 8.36 1.60 A26[1.81071](1.2%)  High
Overall {from 1 studies, 60 participants) —f— -1.26 [-1.81,-0.71] {1.2%)
("=2%1"=0.00)

Headache or migraine {(chronic or episodic)

ahmadifard 2020 VAS (migraine) 06 . . 35 . . 2764311200 (1.0%)  High
Overall {from 1 studies, 141 participants) e — -2.76 [-4.31,-1.20] (1.0%)
(I"=%,1 =0.00)

Cancer & advanced disease

Blackburn 2017 ESAST- pain {chemotherapy) 25 . . 25 . . -0.12[-0.35.0.11] (1.3%)  High
Wilkinson 2007 EORTC-QLQ-C320 - pain (any cancer) 144 2.50 40.80 144 8.90 36.00 -0.17 [-0.40, 0.06] {1.3%) High
Overall {from 2 studies, 338 participants) e -0.14[-0.43, 0.14] {2.5%)
(I"=0%.1°=0.00)

Labour & childbirth

Azizi 2020 VAS (labour, first atage) 30 470 130 30 9.30 1.20 -3.63 [4.45-2.81] (1.2%) Some
Hamdamian 2018 NPRS (labour, first atage) 35 6.60 047 355 9.78 042 -6.28 [7.87-5.90] (1.1%) Some
Janula 2015 NR (labour, first stage) 200 830 047 200 9.60 0.21 -3.56[-3.88-3.25] (1.3%) Some
Kaviani 2014 VAS (labour, first stage) 80 690 230 80 &8.50 1.60 -0.80 [1.120.48] (1.3%) Some
Mamazi 2014.1 MRS (labour, first stage) 37 7.57 0536 36 046 0.53 -3.43[4.01-285](1.2%) Some
Vakilian 2018 VAS (labaur, first stage) 59 701 204 80 782 196 -0.40 [0.76,0.04] (1.3%) Some
Yazdkhasti 2016 VAS (labour, stages 1-3) 60 7.93 210 59 940 1.10 -0.87 [-1.24-0.50] (1.3%) Some
Tanvisut 2018 MRS-11 (labaur, first stzge) 52 545 228 52 3562 210 -0.08 [-0.46, 0.30] {1.2%) High
Vagziri 2017 WVAS {acute postpartum period) 27 18752051 27 50.3631.82 -1.50 [-2.090.90] (1.2%)  High
Overall {from 9 studies, 1239 participants) —— -2.32 [-4.01,-0.64] (11.0%)
(1°=09% 7'=4.66)
Other chronic pain
Cino 2014 GMPI - pain & suffering (chronic pain) 39 1226 543 39 16.68 6.97 -0.70[1.15-0.25] {(1.2%) Some
Motilal 2013 NP3 overall (diabetic polyneurapathy) 37 15671862 37 15322050 0.02 [-0.43,0.47](1.2%) Some
Petramfar 2016 VAS (neuropathic pain) 46 -3.55 0.31 46 -0.76 0.23 -10.14[-11.66.-8.62] (1.0%) Some
Rivaz 2021 VAS (neurcpathic pain) 26 476 139 24 020 0.50 -423[-522:3.24] (1.1%)  High
Overall {from 4 studies, 204 participants) ) P -3.72[-11.07, 3.63] (4.6%)
(1°=99%,7=20.04)
Other acute pain
Ayan 2013 VAS {renal calic) 40 425 172 40 580 202 071 [1.16-0.28] (1.2%)  Some
Cho 2017 VAS {burna) 61 394 223 33 481 278 -0.36[-0.78,0.07] (1.2%) Some
Han 2006 VAS {dysmencrrhea) 25 467 236 22 7.00 1.58 113 [1.74-0.52] (1.2%) Some
Sapmaz 2013 VAS {renal colic) 50 220 174 30 289 196 -0.37 [-0.76.0.02] (1.2%) Some
Uysal 2016 VAS {dysmencrrhoea) 50 209 145 30 300 1.86 -0.54[094-0.13] (1.2%) Some
Veiskaramizn 2021 VAS (CVD inpatient stress) 36 016 0.73 34 061 1.10 -0.48 [-0.95-0.01] (1.2%) Some
Zayeri 2019 VAS {dysmencrrhoea) 48 020 0.41 4B 266 1.52 -2.19[-270-1.69] (1.2%)  Some
Azima 2015 VAS {dysmencrrhoea) 34 344 186 34 667 196 S1.67 [222-1.12] (1.2%)  High
Nikjou 2016 VAS (dysmenorrhez) 100 504 1.01 100 7.04 1.33 169 [2.01-1.37] (1.3%)  High
Overall {from 9 studies, 853 participants) e -1.01 [-1.53,-0.48] (11.1%)
(I"=89%,7°=0.41)
Overall {from 82 studies. 7193 participants) L o -1.29 [-1.62,-0.96] (100%)
Prediction Interval {I°=97%.1"=2.00) <412, 1.54=
Test for subgroup differences: Chi'(8)= 66.64 (p<0.001)
Favours Treatment Favours Control
| | | |
-4 -2 o 2

Fig 4.2.1 | Forest plot for comparison 1. The effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on pain. SMD=standardised mean difference. Blue lines show 95% confidence intervals (Cl) and
green lines show prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the effect of
aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). * indicates studies for
which data transformation or imputation was required to include the result in the meta-analysis. This may include
crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean
or SD is reported for the study in the forest plot). * Denotes studies for which the direction of effect was changed to
match the overall plot (e.g. positive numbers are beneficial).
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Comparison 2. Aromatherapy (massage) versus massage

The effect of aromatherapy massage on pain is uncertain overall (all population groups) and for each population group
(surgery, procedures, chronic musculoskeletal pain, labour and childbirth, other chronic pain, other acute pain).

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.2.2, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

e  Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of methodological limitations on the estimate of the intervention effect using the approach specified in our
protocol (limiting analyses to studies at low risk of bias).

o Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.2.2; as explained in Appendix D, Section 4.1). This
reduced our confidence in the combined estimate because some studies found an important reduction in pain
(greater than the threshold for important benefit, an SMD of - 0.2 or lower) while others found little or no
difference between aromatherapy and control, with no credible evidence to explain whether this reflects true
differences in the effects of aromatherapy or methodological problems in some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

e None

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (massage) on
pain compared to massage alone (19 studies, 1058 participants; very low certainty, Figure 4.2.2).

e Chronic musculoskeletal pain. The evidence is very uncertain about the effect of aromatherapy (massage) on
chronic musculoskeletal pain compared to massage alone (5 studies, 278 participants; very low certainty,
Figure 4.2.2).

e Surgery. The evidence is very uncertain about the effect of aromatherapy (massage) on pain after surgery
(acute postoperative period) compared to massage alone (3 studies, 110 participants; very low certainty, Figure
422).

e Procedures. The evidence is very uncertain about the effect of aromatherapy (massage) on pain during or after
a procedure (acute procedural period) compared to massage alone (2 studies, 101 participants; very low
certainty).

e Labour and childbirth. The evidence is very uncertain about the effect of aromatherapy (massage) on pain
during labour and childbirth compared to massage alone (1 study, 60 participants; very low certainty).

e Other chronic pain. The evidence is very uncertain about the effect of aromatherapy (massage) on other
chronic pain compared to massage alone (3 studies, 195 participants; very low certainty).

e Other acute pain. The evidence is very uncertain about the effect of aromatherapy (massage) on other acute
pain compared to massage alone (5 studies, 314 participants; very low certainty, Figure 4.2.2).

Eligible populations for this analysis for which no trials were identified were people living with cancer and advanced
disease, headache and migraine, and acute musculoskeletal pain.
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Table 4.2.2. Summary of findings for Comparison 2. the effect of aromatherapy (massage) versus inactive massage
control on pain.

Anticipated absolute effects” (95% Cl)

Risk with Certainty of the
Risk with inactive =~ aromatherapy Ne of participants evidence
Outcomes massage control (massage) (studies) (GRADE) Comments
DU The evidence is very uncertain about the
Pain: All population lower 1058 1000 v .
effect of aromatherapy (massage) on pain
groups? (1.19 lower to 0.25 (19 RCTs) Very lowbede
: T : ery lowse® compared to massage alone
Pain: chronic SMD 0.52 SD The evidence is very uncertain about the
musculoskeletal lower 278 100]0) effect of aromatherapy (massage) on
conditions (knee OA, (1.30 lower to 0.27 (5RCTs) Very lowfsh chronic musculoskeletal pain compared to
knee pain, neck pain) higher) massage alone.
; SMD 0.12 SD The evidence is very uncertain about the
(aF::iltl af;z;:u;?:t:{e higher 110 ®OQOQ)  effect of aromatherapy (massage) on pain
P . P (0.77 lower to 1.01 (3RCTs) Very lowfi after surgery (acute postoperative period)
d)e i
perio higher) compared to massage alone.
Pain during or after a SMEI’ 0.47 SD The evidence is very uncertain about the
procedure OWel effect of aromatherapy (massage) on pain
(haemodialysis; (521 lower to 4.27 ) 1R%1T GBOOka) during or after a procedure (acute
i higher) ( s) Very lowti rocedural period) compared to massage
periprocedural p period) comp: g
period)z alone.
SMD 2.67 SD The evidence is very uncertain about the
Pain during labour lower 60 ®OQOQ)  effect of aromatherapy (massage) on pain
and childbirth (3.36 lower to 1.98 (1RCT) Very lowfimn during labour and childbirth compared to
lower) massage alone.
Pain: other chronic S The evidence is very uncertain about the
(neuropathic pain LT 19 ®O00O effect of aromatherapy (massage) on other
L ' (6.29 lower to 3.84 (3RCTs) Very lowior e
prostatitis) higher) chronic pain compared to massage alone.
SMD 0.90 SD ; ; ;
- The evidence is very uncertain about the
Pgln. other a;\cute (1.41 I::N“é?zo 0.39 - 5 %g‘Ts) GBOOQ effect of aromatherapy (massage) on other
(dysmenorrhea) : ) : Very lows acute pain compared to massage alone.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI). Cl: confidence interval; SMD: standardised mean difference.

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For pain, the resulting interpretation is: < -0.2 is
beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Measures varied. VAS, VRS, NRS and some condition- or population-specific measures.
b. Serious risk of bias (-1). All 19 studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

c. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the effect
in a new study could range from important benefit to important harm. However, the point estimate for most studies (17/19; majority of weight in analysis) indicates important benefit
(SMD <-0.2) or trivial effect (SMD -0.2 to 0.2) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

d. No serious imprecision. Both the upper and lower limits of the 95% confidence interval (SMD -1.19 to -0.25) are compatible with an important reduction in pain (SMD < -0.2).

e. Publication bias strong suspected (-1). Evidence from contour enhanced funnel plot that there could be missing studies which show effects favouring the control, especially
nonsignificant effects (see Appendix D). Applies overall and to population groups with a high proportion of small studies showing large, statistically significant effects favouring
aromatherapy (combined effect estimate is moderate to large). Publication bias is not suspected for population groups for which the combined effect estimate is trivial (i.e. an

unimportant effect).

f. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.
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g. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency. However, the confidence intervals overlap for most studies and the point estimate for all studies
indicates important benefit (SMD <-0.2; 3/5 studies) or trivial effect (SMD -0.2 to 0.2; 2/5 studies) not harm. For this reason, we have downgraded for serious not very serious
inconsistency.

h. Serious imprecision (-1). The 95% confidence interval crosses the threshold for both a small but important reduction in pain (SMD -0.2) and a small but important increase in pain
(SMD 0.2), so the result is compatible with important benefit (SMD 1.30 lower) and important harm (SMD 0.27 higher). However, this is likely influenced by inconsistent results, so
we rated imprecision as serious not very serious.

i. Very serious imprecision (-2). The 95% confidence interval crosses the threshold for both a small but important reduction in pain (SMD -0.2) and a small but important increase in
pain (SMD 0.2)] so the result is compatible with important benefit (SMD -0.77 lower) and important harm (SMD 1.01 higher).

j- Serious indirectness (-1): Evidence from two small studies among people receiving haemodialysis. Uncertain whether results apply to prevention or relief of procedural pain more
generally.

k. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both small but important benefit (SMD -0.2) and small but important harm (SMD 0.2),
and is too wide for the result to be interpretable (SMD -5.21 to 4.27).

I. Inconsistency not assessed: single study

m. Serious indirectness (-1): Evidence from one small study among people receiving pain relief during labour and childbirth. Uncertain whether results apply to other populations
during labour and childbirth.

n. Publication bias strongly suspected (-1). Evidence from sensitivity analysis and contour enhanced funnel plot that there could be missing studies which show effects favouring the
control, and nonsignificant effects in general (see Appendix D). Most concerning for labour and childbirth (single small study, large effect).

o. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency. However, the confidence intervals overlap for most studies and the point estimate for all studies
indicates important benefit (SMD <-0.2; 1/3 studies) or trivial effect (SMD -0.2 to 0.2; 2/3 studies) not harm. For this reason, we have downgraded for serious not very serious
inconsistency.

p. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both small but important benefit (SMD -0.2) and small but important harm (SMD 0.2),
and is too wide for the result to be interpretable (SMD -6.29 to 3.84).

q. Very serious risk of bias (-2). All studies in the analysis are at high risk of bias, such that the observed benefit may be overestimated.
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Measure Population Treatment Control SMD [95%ClI] (weight) RoB
Chronic musculoskeletal conditions N Mean/n SD N Mean/n SD
Ou 2014 VAS (neck pain) 30 255 175 30 244 179 0.06 [-0.44,0.56] (5.4%) Some
Pehlivan 2019 WOMAC - pain (knee DA) 30 5.96 270 30 764 2.98 -0.58 [1.09,-0.07] (5.4%) Some
Tosun 2017 VAS (knee DA) 34 350 171 34 629 219 -1.40 [-1.93,-0.88] (5.3%) Some
Yip 2008 WOMAC - pain (VAS) (knee pain) 19 426 226 17 394 211 0.14 [-0.50,0.78] (5.1%)  Some
Nasiri 2016 VAS (knee DA) 27 344 133 27 444 128 -0.76 [-1.30,-0.21] (5.3%) High
Overall (from 5 studies, 278 participants) e -0.52 [-1.30, 0.27] (26.5%)
(°=81%,1°=0.32)
Surgery
Sahin 2021b VRS (gynaecologic surgery) 15 266 0.89 15 3.06 1.53 -0.31[1.01,0.39] (5.0%) Some
de Jong 2012 COMFORT-B (craniofacial surgery <18yrs) 20 12.10 3.70 20 11.60 2.70 0.15 [-0.46,0.76] (5.2%) Some
Adachi 2014 FRS (vitrectomy) 20 1.65 1.18 20 1.20 0.89 0.42 [-0.19,1.04] (5.2%)  High
Overall (from 3 studies, 110 participants) e 0.12[-0.77, 1.01] (15.4%)
(P=12%1°=0.01)
Procedure
Abo-S-haghi 2021 VAS (haemodialysis) 28 3.65 069 29 428 080 -0.83[1.37,-0.30] (5.3%) Some
Kilig Akga 2021 VAS (haemodialysis) 21 243 1.87 23 261 2.29 -0.08 [-0.67,0.50] (5.2%) Some
Overall (from 2 studies, 101 participants) <z ¥ P -0.47 [-5.21, 4.27] (10.6%)
(F=71%1°=0.20)
Labour & childbirth
Azizi 2020 VAS (labour, first stage) 30 470 1.30 30 850 1.50 -2.67[-3.36,-1.98] (5.0%) Some
Overall (from 1 studies, 60 participants) o -2.67 [-3.36,-1.98] (5.0%)
(I°=.%1°=0.00)
Other chronic pain
Cino 2014 GMPI - pain & sufferingA (chronic pain) 39 1226 543 39 1242 6.78 -0.03[-0.47,0.41] (5.5%) Some
Ying 2019 NIH-CPSI - pain’ (chronic prostatitis) 32 -3.20 460 34 -270 4.90 -0.10[-0.58,0.37] (5.4%) Some
Rivaz 2021 VAS (neurcpathic pain) 26 -476 139 25 -0.48 087 -3.62 [-4.50,-2.73] (4.6%) High
Overall (from 3 studies, 195 participants) € ¥ P -1.22[-6.29, 3.84] (15.5%)
(1°=98%,1°=4.00)
Other acute pain
Bakhtshirin 2015 VAS' (dysmenorrhoea) 40 . . 40 . . -1.41[-1.72-1.10] (5.6%)  High
Han 2006 VAS (dysmenorrhea) 25 467 236 20 700 1.60 -1.11 [11.74,-:0.49] (5.2%) High
Marzouk 2013 VAS' (dysmenorrhea) 48 . . 47 . . -0.55[-0.76,-0.33] (5.7%)  High
Qu 2012 NRS (dysmenorrhea) 24 1.33 1.66 24 208 1.56 -0.46[-1.02,0.111 (5.3%)  High
Sadeghi Aval Shahr 2015 VAS (dysmenorrhoea) 22 484 1.51 24 632 149 -0.97 [1.57-0.37] (5.2%)  High
Overall (from 5 studies, 314 participants) L -0.90 [-1.41,-0.39] (27.0%)
(P=77%1°=0.14)
Overall (from 19 studies, 1058 participants) e -0.72[-1.19,-0.25] (100%)
Prediction Interval (I°=93%,1°-0.82) ———— <2.69,1.24>
Test for subgroup differences: Chi:(S): 49.90 (p<0.001)

Favours Treatment Favours Control
| I |
-4 -2 0 2

Fig 4.2.2 | Forest plot for comparison 2. the effect of aromatherapy (massage) versus inactive massage control on pain.
SMD=standardised mean difference. Blue lines show 95% confidence intervals (Cl) and green lines show prediction
intervals (P1). The shaded grey area indicates the pre-specified range where the effect of aromatherapy is considered to
be no different from control (SMD -0.2 to 0.2 standard units). » indicates studies for which data transformation or
imputation was required to include the result in the meta-analysis. This may include crossover trials and studies that
reported results as a dichotomous or ordinal outcome (identifiable because no mean or SD is reported for the study in
the forest plot). * Denotes studies for which the direction of effect was changed to match the overall plot (e.g. positive
numbers are beneficial).
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4.3 Nausea and vomiting

Twenty-three studies (2032 participants) examined the effect of aromatherapy (any mode) compared to an inactive
control on nausea, vomiting or both (Comparison 1, Figure 4.3.1). An additional four trials (428 participants) were
eligible for this comparison, but either did not report results despite having measured the outcome (1 study, 120 people
undergoing a dental procedure), or the results were uninterpretable (2 studies, 271 people undergoing surgery; 1 study,
37 children undergoing stem cell transplantation).

No studies examined the effect of aromatherapy (massage) compared to massage alone on nausea and vomiting
(Comparison 2).

Characteristics of included studies
Types of populations
Included studies examined the effect of aromatherapy on nausea, vomiting or both among

e people living with cancer or advanced disease (to relieve treatment related side-effects, primarily
chemotherapy, in all but one trial),

e post-operatively after any type of surgery or a specific surgery (e.g. caesarean, nephrectomy),

e post-procedurally (stem cell transplantation), and

e during pregnancy (Figure 4.3.1, column 3).

The specific condition addressed in each of the trials is reported in the forest plot (column 3, Figure 4.3.1) with full
details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Aromatherapy was delivered by inhalation in all but two trials (both among people living with cancer or advanced
disease). Peppermint was the most commonly used essential oil (alone or as part of a blend), followed by ginger and
lavender.

e For people living with cancer or advanced disease, the aromatherapy intervention period was variable, ranging
from short term (less than one day) to treatment over months (multiple chemotherapy cycles).

e For people undergoing surgery or procedures, aromatherapy was generally administered soon after surgery,
with one or multiple doses delivered within 24 hours.

e For pregnancy, the intervention period ranged from four to seven days.

Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plot
(column 2, Figure 4.3.1). Full details for each study are in Appendix E1, including the timing of outcome measurement in
relation to intervention and details of which outcome was selected when multiple outcomes were available.

Studies varied in what was measured (nausea, vomiting or both), how the outcome was measured (on a scale, an event,
a count per person) and how the data were handled and reported (Figure 4.3.1, column 2). Variations were as follows.

In some studies, outcomes were measured on a scale and reported as:

e ascoreonthescale (e.g., severity score on VAS),

e adichotomous outcome for which a threshold was used to categorise participants as having the event or not
(e.g., any nausea or no nausea), or

e anordinal outcome for which multiple thresholds were used to create ordinal categories (e.g., none, mild,
moderate or severe).

The scales used varied (Figure 4.3.1, column 2), as did the thresholds for dichotomising results or creating ordinal
categories.

In other studies, outcomes were measured as:
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e anevent (e.g. ‘any vomiting’ reported as the number of participants with at least one episode of vomiting), or
e acount (e.g. number of episodes per participant).

Where possible, we selected a result reported on the original scale. When necessary, an effect estimate was calculated
from dichotomous and ordinal data (odds ratio) and transformed to a standardised mean difference (Appendix B).

Effects of aromatherapy on nausea and vomiting
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

The effect of aromatherapy on nausea and vomiting is uncertain overall (all population groups). Aromatherapy may
improve nausea and vomiting for pregnancy, but is uncertain and for each other population group (cancer and
advanced disease, surgery, procedures).

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.3.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e  Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

o Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

o Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.3.1; as explained in Appendix D, Section D.2) or
the mode by which aromatherapy was delivered (Appendix D, Section D.2 and Figure D.2.1). This reduced our
confidence in the combined estimate because some studies found an important reduction in nausea and
vomiting (greater than the threshold for important benefit, an SMD of - 0.2 or lower) while others found little or
no difference between aromatherapy and control, with no credible evidence to explain whether this reflects
true differences in the effects of aromatherapy or methodological problems in some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty)

e Pregnancy. There is low certainty evidence that aromatherapy (any mode) may reduce nausea and vomiting
during pregnancy (SMD 0.52 lower, 95% CI 1.08 lower to 0.04 higher; I> = 49%); 4 studies, 271 participants; low
certainty, Figure 4.3.1).

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (any mode)
on nausea and vomiting (23 studies, 2032 participants; very low certainty, Figure 4.3.1).

e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (any mode) on
nausea and vomiting among people undergoing chemotherapy for cancer (8 trials, 738 participants; very low
certainty).

e Surgery. The evidence is very uncertain about the effect of aromatherapy (any mode) on post-operative nausea
and vomiting (10 studies, 982 participants; very low certainty, Figure 4.3.1).

e Procedures. The evidence is very uncertain about the effect of aromatherapy (any mode) on nausea and
vomiting among people undergoing procedures (1 trial, 41 participants; very low certainty).
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Table 4.3.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control
(usual care, no intervention, placebo) on nausea and vomiting.

Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Relative effect Ne of participants evidence
Outcomes intervention) (any mode) (95% Cl) (studies) (GRADE) Comments
Nausea, vomiting or SM?O?'ﬂ < 2032 e0O00 The evidence is very uncertain about the
both: All population - - effect of aromatherapy (any mode) on
(0.85 lower to 0.17 (23 RCTs) Very lowpede ”
groups? lower) nausea and vomiting.
. SMD 0.35 SD The evidence is very uncertain about the
Nausea, vomiting or
both in cancer & lower ) 738 o000 effect of aromatherapy (any mode) on
. ' (0.99 lower to 0.29 (8 RCTs) Very lowfeh nausea and vomiting among people
advanced disease higher) undergoing chemotherapy for cancer.
. SD S The evidence is very uncertain about the
Nausea, vomiting or - e - 982 GBOOO effect of aromathera;)};/ (any mode) on post-
both after surgerys (1.37 Irc])i\g:; rt)o 0.03 (10RCTs) Very lowbii operative nausea and vomiting.
. SMD 0.09 SD The evidence is very uncertain about the
Nausﬁiiﬁ/ ;?:]E:ng or lower ) 41 o000 effect of aromatherapy (any mode) on
(0.69 lower to 0.52 (1RCT) Very lowkim nausea and vomiting among people
dures? Ty
procedures higher) undergoing procedures.
- SMD 0.52 SD
Nau%%et]h \gﬂ::gg or lower ) 271 o000 Aromatherapy (any mode) may reduce
(1.08 lower to 0.04 (4 RCTs) Lowbno nausea and vomiting during pregnancy.
pregnancy higher)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% Cl). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For nausea and vomiting, the resulting interpretation
is: <-0.2 is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Measures varied. Studies measured severity (different scales including VAS, NRS), number of episodes, and proportion of participants with no improvement.
b. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

c. Very serious inconsistency (-2). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, point estimates vary widely, and the
prediction interval suggests that the true effect in a new study could range from important benefit to important harm.

d. No serious imprecision. The 95% confidence interval crosses the threshold for a small but important reduction in nausea and vomiting (SMD of -0.2), so the result is compatible
with important benefit (SMD 0.85 lower) and little or no difference (SMD 0.17 lower). However, the extent to which the threshold is crossed is modest (likely due to inconsistent
effects) and both the upper and lower limit of the confidence interval favours the intervention, so we have not rated down for imprecision.

e. Publication bias strongly suspected (-1). Evidence from contour enhanced funnel plot that there could be missing studies which show effects favouring the control, especially
nonsignificant effects (see Appendix D). Applies overall and to population groups with a high proportion of small studies showing large, statistically significant effects favouring
aromatherapy (combined effect estimate is moderate to large). Publication bias is not suspected for population groups for which the combined effect estimate is trivial (i.e. an
unimportant effect).

f. Very serious risk of bias (-2). Almost all studies in analysis (7/8; majority of weight) are at high risk of bias such that the effect may be overestimated.

g. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency. Confidence intervals overlap for a majority of studies, but point estimates vary widely (compatible with
little or no difference in 4 of 8, important benefit in 3 of 8, important harm in 1 of 8).

h. Serious imprecision (-1). The 95% confidence interval crosses the threshold for both a small but important reduction in nausea and vomiting (SMD -0.2) and a small but important
increase (SMD 0.2), so the result is compatible with important benefit (SMD 0.99 lower) and important harm (SMD 0.29 higher). However, we have downgraded by -1 because the
imprecision is likely influenced by inconsistent results (rated as serious).

i. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency. Confidence intervals overlap for a majority of studies, but point estimates vary widely (compatible with
little or no difference in 5 of 10, important benefit in 5 of 10).

j. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important benefit (SMD of -0.2), which means the result is compatible with important
benefit (SMD 1.37 lower) and little or no difference (SMD 0.03 higher).

k. No serious risk of bias. Single study in analysis with some concerns about risk of bias; however there is little or no difference between treatments so not downgraded for risk of
bias.
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|. Serious indirectness (-1). Evidence from one small study among people receiving aromatherapy to prevent nausea and vomiting during a procedure. Uncertain whether results
apply to other populations undergoing procedures.

m. Very serious imprecision (-2). The 95% confidence interval crosses two thresholds for a small by important effect (SMD of 0.2 and -0.2), so the result is compatible with important
benefit (SMD -0.69 lower) and important harm (SMD 0.52 higher).

n. No serious inconsistency. Confidence intervals overlap for all studies, suggesting that any variation in results across studies may be unimportant.

0. Serious imprecision (1). The 95% confidence interval crosses the threshold for a small but important reduction in nausea and vomiting (SMD of -0.2), so the result is compatible
with important benefit (SMD 1.08 lower) and unimportant harm (SMD 0.04 higher).

Measure Population Treatment Control SMD [95%Cl] (weight) RoB
Cancer & advanced disease N Mean/n SD N Mean/n SD
Evans 2018 no improvement (N, PeNAT)’ (chemotherapy) 20 . . 29 . . 0.68 [-0.11, 1.48] (3.9%) Some
Blackburn 2017 severity (ESAST - nausea)’ (chemotherapy) 25 . . 25 . . -0.29 [-0.59,-0.00] (5.0%) High
Efe Erturk 2021 severity (N, VAS) (chemotherapy) 36 3.31 198 44 600 208 -1.31 [-1.79-0.83] (4.6%) High
lzgu 2020 episodes (V)A (stem cell transplantation) 35 . . 35 . . 0.00 [-2.18,2.18] (1.5%) High
Khiewkhern 2013 severity (N, NRS)' (chemotherapy) 33 240 198 33 270 2.08 -0.15[-0.62, 0.33] (4.7%) High
Lua 2015 severity (N, VAS)h (chemotherapy) 30 . . 30 . . -0.09 [-0.20, 0.02] (5.2%) High
wilkinson 2007 severity (EORTC-N&V ) (any cancer) 144 830 44.40 144 7.20 28.80 0.03 [-0.20, 0.26] (5.1%) High
Zorba 2018 any nausea (chemotherapy) 50 . . 25 . . -1.89[-3.03-0.74] (3.1%) High
Overall (from 8 studies, 738 participants) e — -0.35[-0.99,0.29] (33.1%)
(17=94%,1°=0.41)
Surgery
Adib-Hajbaghery 2015 episodes (V) (nephrectomy) 60 0.88 078 60 4.80 1.87 2.72[-3.21,-2.22] (4.6%) Some
Ahmadi 2020 severity (N, VAS) (abdominal surgery) 80 40.13 12.80 40 47.78 13.72 -0.58 [-0.96,-0.20] (4.8%) Some
Amirhosseini 2020 episodes (V) (percutaneous nephrolithotomy) 53 . . 36 . . 0.11 [-0.38, 0.60] (4.6%) Some
Anderson 2004 severity (N, VAS) (surgery, not specified) 10 4217 32,62 12 43.26 26.33 -0.04 [-0.84, 0.77] (3.9%) Some
Hodge 2014 severity (N, NRS)A (PONV) 54 340 1335 40 440 1238 -0.08 [-0.48, 0.33] (4.8%) Some
Kiberd 2016 any vomiting (day surgery <18yrs) 21 . . 18 . . -0.09 [1.24, 1.05] (3.1%) Some
Lane 2012 severity (N&V, SSM)” (caesarean section) 22 091 131 13 338 077 -2.12[-2.96-1.29] (3.8%) Some
Hunt 2013 no improvement (N.VRS)) (PONV) 150 . . 73 . . -0.83[1.15-0.50] (4.9%) High
Karaman 2019 any vomiting (PONY) 138 . . 46 . . -0.44 [-0.81-0.06] (4.8%) High
Maghami 2020 episodes (V) (open heart surgery) 30 0.27 052 26 023 043 0.08 [-0.44, 0.60] (4.6%) High
Overall (from 10 studies, 982 participants) L -0.67 [-1.37, 0.03] (44.0%)
Prediction Interval (I'=93%,1°=0.86) <-2.92,1.58 >
Procedure
Potter 2011 severity (N, NRS) (stem cell transplantation) 23 343 419 18 3.78 3.80 -0.09 [-0.69, 0.52] (4.4%) Some
Overall (from 1 studies, 41 participants) wf— -0.09 [-0.69, 0.52] (4.4%)
(I*=.%,1°=0.00)
Pregnancy
Safajou 2020 severity (N&V, PUQE-24) (N&V in pregnancy) 45 566 208 44 7.34 2.84 -0.67 [1.09,-0.25] (4.8%) Some
Amzajerdi 2019 severity (N&V, INVR) (N&V in pregnancy) 33 612 287 33 958 431 -0.93 [1.44,-0.43] (4.6%) High
Joulaeerad 2018 severity (N&V, PUQE o/all) (N&V in pregnancy) 28 518 1.90 28 582 214 -0.31[-0.83, 0.21] (4.6%) High
Pasha 2012 episodes (V) (N&V in pregnancy) 30 223 188 30 255 255 -0.14 [-0.64, 0.36] (4.6%) High
Overall (from 4 studies, 271 participants) — -0.52[-1.08, 0.04] (18.5%)
(1°=49%,1°=0.06)
Overall (from 23 studies, 2032 participants) e -0.51 [-0.85,-0.17] (100%)
Prediction Interval (I°=93%,1°=0.51) _— <-2.03,1.01>
Test for subgroup differences: Chiz(3)= 2.24 (p=0.525)
Favours Treatment Favours Control
| | | | |
3 2 -1 0 1 2

Fig 4.3.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on nausea and vomiting. For measures, in bracketed text: N=nausea. V=vomiting. N&V=nausea
and vomiting. SMD=standardised mean difference. Blue lines show 95% confidence intervals (Cl) and green lines show
prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the effect of aromatherapy is
considered to be no different from control (SMD -0.2 to 0.2 standard units). * indicates studies for which data
transformation or imputation was required to include the result in the meta-analysis. This may include crossover trials
and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean or SD is reported
for the study in the forest plot). *Denotes studies for which the direction of effect was changed to match the overall plot
(e.g. positive numbers are beneficial).
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4.4 Sleep

To be eligible for the sleep analysis, there had to be evidence that participants had insomnia or signs/symptoms of
sleep disruption (i.e. either this was part of the trial eligibility criteria or the baseline data indicated sleep disruption;
minimal criteria such as self-report of ‘disturbed sleep’ were accepted).

Twenty-two studies (1397 participants) examined the effect of aromatherapy (any mode) compared to an inactive
control on sleep (Comparison 1, Figure 4.4.1). An additional four trials (373 participants) were eligible for this
comparison, but either did not report data that could be used in the meta-analysis (1 study each among people with
cancer, sleep disruption and in hospital), or the results had errors that could not be reconciled (1 study among people
with cancer).

No studies examined the effect of aromatherapy (massage) compared to massage alone on sleep (Comparison 2),
except for one of the four trials with missing data (1 trial, 150 participants living with cancer).

Characteristics of included studies
Types of populations
Included studies examined the effect of aromatherapy on sleep quality among

e people living with cancer or advanced disease (during chemotherapy treatment, in palliative care, any cancer),

e post-operatively after any type of surgery or a specific surgery (CABG, colorectal surgery),

e among people who are hospitalised (mainly for cardiovascular disease or events),

e people with chronic insomnia (as a primary diagnosis, in menopause and as a comorbidity of diabetes, each in
one trial),

e people with sleep disturbance (mainly those undergoing haemodialysis, postpartum and comorbidity of
depression each in one trial).

No studies among people with dementia were included in this analysis.

The specific condition addressed in each of the trials is reported in the forest plot (column 3, Figure 4.4.1) with full
details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Of the 22 trials included in Comparison 1, aromatherapy was delivered by inhalation in 19 trials and massage in 3 trials.
One of the 22 trials examined the effects of two aromatherapy treatments that we combined prior to inclusion in the
meta-analysis (two different doses of rose oil).

Lavender was the most commonly evaluated essential oil (15/22 trials), followed by rose (4 trials) and orange (2 trials).
No trials evaluated a blend of essential oils, but one trial gave participants a choice of several oils.

The treatment period varied in length.

e For people with cancer, aromatherapy was administered nightly over two weeks in one trial, one week in
another, and two nights in a third.

e For people undergoing surgery or in hospital, the aromatherapy treatment was given over days, although the
timing of treatment varies (e.g. before surgery in one trial, after surgery in two others). The exception was a
single trial among people in hospital for cardiovascular disease.

e For people with chronic insomnia, all trials involved nightly administration of aromatherapy over a 4-week
period.

e For people with symptoms of sleep disruption, the aromatherapy treatment period ranged from one week to
eight weeks (3/5 trials were at least one month), with differences in treatment frequency across trials.

Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plot
(column 2, Figure 4.4.1). Full details for each study are in Appendix E1, including the timing of outcome measurement in
relation to intervention and details of which outcome was selected when multiple were available (e.g. when both
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overall and subscale scores were available). The appendix also reports studies in which sleep was measured, but the
population was ineligible for inclusion in the analysis.

All but one study measured sleep quality on a scale, the majority using the Pittsburgh Sleep Quality Index (PSQI; 12/22
trials). Other scales used were the St Mary’s Hospital Sleep Questionnaire (SMHSQ; 4/22 trials), Richards-Campbell
Sleep Questionnaire (RCSQ; 3/22 trials), Pittsburgh Insomnia Rating Scale (PIRS; 1/22 trials), and a visual analogue scale
(VAS; 1/22 trials). Different versions of the same scale were used in some studies (e.g. both the 11 and 14 item versions
of the SMHSQ were used). One study measured sleeping time.

All results were reported as a score on the original scale (e.g. sleep quality on the Pittsburgh Sleep Quality Index).
Effects of aromatherapy on sleep
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

Aromatherapy may improve sleep quality (all population groups), and for the specific group hospitalisation. However,
the effects for other specific population groups are less certain (cancer and advanced disease, chronic insomnia,
surgery, sleep disturbance). No studies among people with dementia were included in this analysis.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.4.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e  Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the size (or direction) of the intervention effect using the approach
specified in our protocol (limiting analyses to studies at low risk of bias).

While there is some inconsistency in the effects of aromatherapy on sleep, the results of all studies showed an
improvement in sleep quality (an effect estimate greater than the threshold for important benefit, an SMD of 0.2 or
higher), and the observed inconsistency is arising because some studies showed much larger benefit than others
(Figure 4.4.1; as explained in Appendix D, Section 4.3).

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

e Overall (all population groups). Aromatherapy (any mode) may improve sleep quality (SMD 1.11 higher, 95% ClI
0.72 higher to 1.50 higher; 12 =90 %; 22 studies, 1397 participants; low certainty, Figure 4.4.1).

e Hospitalisation. Aromatherapy (any mode) may improve sleep quality during hospitalisation for cardiovascular
inpatients (excluding surgery) (SMD 0.81 higher, 95% Cl 0.12 higher to 1.15 higher; 1> = 89 %); 8 studies, 498
participants; low certainty Figure 4.4.1).

Results considered too uncertain to interpret

e Cancer or advanced disease. The evidence is very uncertain the effect of aromatherapy (any mode) on sleep
quality for people living with cancer (3 studies, 163 participants; very low certainty, Figure 4.4.1).
e Surgery. The evidence is very uncertain about the effect of aromatherapy (any mode) on sleep quality after
surgery (acute postoperative period) (3 studies, 227 participants; very low certainty Figure 4.4.1).
e Chronicinsomnia. The evidence is very uncertain about the effect of aromatherapy (any mode) on sleep quality
among people with chronic insomnia. (3 studies, 131 participants; very low certainty Figure 4.4.1).
o Sleep disruption. The evidence is very uncertain about the effect of aromatherapy (any mode) on sleep quality
among people with signs or symptoms of sleep disruption (378 participants; very low certainty Figure 4.4.4).
Population groups for which there were no studies. No studies among people with dementia were included in this
analysis.
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Table 4.4.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control
(usual care, no intervention, placebo) on sleep quality.

Anticipated absolute effects’ (95%

cl)

Risk with
inactive

control (usual

care, placebo, Risk with Certainty of the

no aromatherapy Relative effect Ne of participants evidence
Outcomes intervention) (any mode) (95% CI) (studies) (GRADE) Comments
SMD 1.11 SD
Sleep quality: All ) higher i 1397 1 100) Aromatherapy (any mode) may improve
population groups? (0.72 higher to (22 RCTs) Lowbcd sleep quality.
1.50 higher)

Sleep quality SMD 1.05 SD The evidence is very uncertain about the
among people with ) higher ) 163 o000 effect of aromatherapy (any mode) on sleep
living cancer or (0.31lower to 2.42 (3RCTs) Very lowsde! quality for people living with cancer or

advanced disease ) advanced disease.

Sleep quality after SMD 0.75 SD The evidence is very uncertain about the
surgery (acute ) higher ) 227 o000 effect of aromatherapy (any mode) on sleep
postoperative (0.40 lower to 1.90 (3RCTs) Very lows<s quality importantly after surgery (acute

period)e higher) postoperative period).
Sleep quality SMD 0.81 SD
during © 12Ighﬁr Aromatherapy (. de) may i
talicati .12 higher to romatherapy (any mode) may improve
hos(pgglilnssltlon ) 1.51 higher) ) 498 o000 sleep quality during hospitalisation for
. (8 RCTs) Lowbch cardiovascular inpatients (excluding
cardiovascular
. . . surgery).
inpatients; not peri-
operative)z
Sleep quality SMD 1.14 SD

among people with h'g.hﬁr The evidence is very uncertain about the

chronic insomnia ) (020252 hlg her to ) 131 o000 effect of aromatherapy (any mode) on sleep

(primary diagnosis Ll (3RCTs) Very lowbeii quality among people with chronic

orasa insomnia.
comorbidity)
Sleep quality SMD 1.88 SD

among people with @ Sg'g,hﬁ’ t The evidence | i about th

; .30 higher to e evidence is very uncertain about the

ZI]? leg ' ?I/;TF]S t(:ir;]: ) 3.47 higher) ) 378 @OOO effect of aromatherapy (any mode) on sleep
sieep P (5RCTs) Very lowsde quality among people with signs or

(primary symptoms symptoms of sleep disruption.
orasa
comorbidity)
Sleep quality
among people Sleep quality was not reported as an
living with - - - - outcome for people living with dementia in
dementia - not any of the studies eligible for the synthesis.
reported

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% Cl). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For sleep quality, the resulting interpretation is: > 0.2
is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), <-0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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Explanations

a. Measures varied. Pittsburgh Sleep Quality Inventory (PSQI), Richards-Campbell Sleep Questionnaire (RCSQ), St Mary’s Hospital Sleep Questionnaire (SMHSQ), Pittsburgh
Insomnia Rating Scale (PIRS-20), sleeping time (hours).

b. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

c. No serious inconsistency. Heterogeneity statistics suggest inconsistent results. However, the confidence intervals overlap for many studies (those that do not are compatible large

benefit), and the point estimate for all studies indicates important benefit (SMD of 0.2 or higher). Only two studies in the overall analysis have a confidence limit that is compatible
with a very slight increase in harm (SMD of -0.26, both in the hospitalisation subgroup). For this reason, we have not downgraded for inconsistency overall or for any subgroups.

d. Publication bias strongly suspected (-1). Evidence from contour enhanced funnel plot that there could be missing studies which show effects favouring the control, especially
nonsignificant effects (see Appendix D). Applies overall and to population groups with a high proportion of small studies showing large, statistically significant effects favouring
aromatherapy (combined effect estimate is moderate to large). Publication bias is not suspected for population groups for which the combined effect estimate is trivial (i.e. an
unimportant effect).

e. Very serious risk of bias (-2). Studies with the majority of weight in the analysis are at high risk of bias, and these studies show large effects, such that the observed benefit may
be overestimated.

f. Very serious imprecision (-2). The 95% confidence interval crosses the threshold for both a small but important improvement in sleep quality (SMD 0.2) and a small but important
reduction in sleep quality (SMD -0.2), so the result is compatible with important benefit (SMD 2.42 higher) and important harm (SMD -0.31 lower).

g. Very serious imprecision (-2). The 95% confidence interval crosses the threshold for both a small but important improvement in sleep quality (SMD 0.2) and a small but important
reduction in sleep quality (SMD -0.2), so the result is compatible with important benefit (SMD 1.90 higher) and important harm (SMD -0.40 lower).

h. Serious imprecision (-1). The 95% confidence interval crosses the threshold for small but important improvement in sleep quality (SMD of 0.2), which means the result is
compatible with important benefit (SMD 1.51 higher) and little or no difference (SMD 0.12 higher).

i. Serious indirectness (-1). Evidence from three small studies among people receiving aromatherapy for chronic insomnia with very different underlying conditions. Uncertain
whether results apply to populations with chronic insomnia more generally.

j. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important improvement in sleep quality (SMD of 0.2), which means the result is
compatible with important benefit (SMD 2.22 higher) and little or no difference (SMD 0.05 higher).
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Measure Population Treatment Control SMD [95%CI] (weight) RoB
Cancer & advanced disease N Mean/n SD N Mean/n SD
Yildinm 2020 RCSQ overall (any cancer) 34 475009939 34 390.78105.76 0.81 [0.32,1.30] (4.7%) Some
Blackburn 2017 PQsl overall” (chemotherapy) 25 . . 25 . . 0.75 [0.37,1.13] (4.8%) High
Heydarirad 2019 PSQl overall’ (any cancer) 30 -7.90 3.59 15 -13.66 2.02 1.79 [1.07,2.50] (4.3%) High
Overall (from 3 studies, 163 participants) e — 1.05 [-0.31, 2.42] (13.8%)
(I°=75%,1°=0.20)
Surgery
Emami-Sigaroudi 2021 PSQI - subjective sleep quality’ (CABG surgery) 66 -1.22 062 31 -1.48 063 0.41 [0.02,0.84] (4.8%) Some
Ayik 2018 RCSQ overall (colorectal surgery) 40 66.82 1798 40 4280 19.45 1.27 [0.79,1.75] (4.7%) High
Davari 2021 SMHSQ-11" (CABG surgery) 25 2508 498 25 -28.44 6.62 0.56 [0.01,1.12] (4.6%) High
Overall (from 3 studies, 227 participants) e — 0.75[-0.40, 1.90] (14.0%)
(F=72%,1°=0.16)
Hospitalisation
Arabfirouzjaei 2019 SMHMQ-14" (CVD inpatient stress) 40 2130 562 40 2375 47 0.47 [0.03,0.91] (4.8%) Some
Asgari 2020 VAS (CVD inpatient stress) 17 372 184 34 321 139 0.32 [-0.25,0.90] (4.5%) Some
Hajibagheri 2014 PSQI - subjective sleep quality’ (CVD inpatient stress) 30 -0.66 080 30 -1.13 0.62 0.65 [0.14,1.16] (4.6%) Some
Jodaki 2021 SMHSQ-11 overall’ (CVD inpatient stress) 30 -1899 1.04 30 -2431 231 2.93 [2.21,3.66] (4.2%) Some
Lytle 2014 RCSQ overall (IMCU patient stress) 25 4825 3209 25 4010 23.42 0.29 [-0.26,0.83] (4.6%) Some
Rafi 2020 SMHSQ-14 overall’ (CVD inpatient stress) 35 2151 347 35 -2525 527 0.83 [0.35,1.31] (4.7%) Some
Rafii 2020 PSQl overall (burns inpatient stress) 34 -845 324 33 -1028 3.01 0.58 [0.09,1.06] (4.7%) Some
Karadag 2017 PSQl overall (week\y)‘ (CVD inpatient stress) 30 -7.60 283 30 -9.38 260 0.65 [0.13,1.16] (4.6%) High
Overall (from 8 studies, 498 participants) 0.81[0.12, 1.51] (36.7%)
(1°=89%1°=0.57)
Chronic insomnia
Geng 2020 PSQl overall (chronic insomnia) 30 -5.06 2.51 29 -8.00 296 1.06 [0.52,1.60] (4.6%) Some
dos Reis Lucena 2021 PsQl overall’ (menopause) 17  -7.50 270 18 940 2380 0.67 [0.01,1.34] (4.3%) Some
Nasiri Lari 2020 PIRS-20 overall” (type 2 diabetes) 26 1 1.55 [1.08,2.03] (4.7%) High
Overall (from 3 studies, 131 participants) e — 1.14[0.05, 2.22] (13.6%)
(°=58%1°=0.11)
Sleep disturbance
Muz 2017 PSQI overall (excl sleep medication)’ (haemodyalysis) 27 466 366 35 -1562 1.81 3.91 [3.06,4.76] (4.0%) Some
Efe Arslan 2020 PSQl overall’ (haemodialysis) 22 327 193 22 904 314 2.7 [1.44,2.91] (4.2%) High
Keshavarz Afshar 2015 PSQl overall (postpartum sleep disturbance) 79 -6.80 237 79 -7.57 1.15 0.41 [0.10,0.73] (4.9%) High
Samadi 2021 PsQl overall (depression) 40 1227 211 40 -15.60 2.36 1.47 [0.98,1.96] (4.7%) High
Sentiirk 2018 Sleeping time (hours) (haemodialysis) 17 707 159 17 458 137 1.64 [0.87,2.40] (4.1%) High
Overall (from 5 studies, 378 participants) —— 1.88[0.30, 3.47] (21.9%)
(1°=95%1°=1.51)
Overall (from 22 studies, 1397 participants) 1.11[0.72, 1.50] (100%)
Prediction Interval (I°=90%,1°=0.64) — <-0.61,2.83>
Test for subgroup differences: Chiz(/l): 4.04 (p=0.400)

Favours Control Favours Treatment
| | I (L |

-1 0 1 2 3 4 5

Fig 4.4.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on sleep quality. SMD=standardised mean difference. Blue lines show 95% confidence intervals
(Cl) and green lines show prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the
effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). * indicates studies
for which data transformation or imputation was required to include the result in the meta-analysis. This may include
crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean
or SD is reported for the study in the forest plot). * Denotes studies for which the direction of effect was changed to
match the overall plot (e.g. positive numbers are beneficial).
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4.5 Fatigue

Overall, nineteen studies that examined the effect of aromatherapy on fatigue were included for meta-analysis, three of
these contribute to both Comparison 1 and 2. A further 3 studies (449 participants) were eligible for Comparison 1, but
could not be included (see below).

To be considered for the fatigue analysis, trials generally had to administer aromatherapy to an eligible population for
longer-term care (i.e. delivering treatment over weeks or longer, not days) and measure fatigue in a time-frame likely to
detect meaningful improvement (i.e. not immediately after a single treatment). This led to the exclusion of three trials
from the analysis. Two of these studies measured fatigue immediately after either a single aromatherapy treatment or a
week of treatment (1 trial), and the third trial measured fatigue the day after a single treatment.

Comparison 1.

e Eighteen studies (1316 participants) contribute to the comparison of aromatherapy delivered by any mode
compared to an inactive control (Figure 4.5.1).
Comparison 2.

e Four studies (252 participants) contribute to the comparison of aromatherapy delivered by massage to an
inactive massage control (comparable to massage in the aromatherapy arm) (Figure 4.5.2).

Characteristics of included studies
Types of populations
Included studies examined the effect of aromatherapy on fatigue

e among people with chronic musculoskeletal conditions (rheumatoid arthritis, knee osteoarthritis and knee
pain, each in one trial)

e among people living with cancer or advanced disease (chemotherapy in two trials, any cancer in one trial)

e during pregnancy (among those experiencing nausea and vomiting)

e among people with other chronic conditions (mainly haemodialysis in 7 trials, other conditions in single
studies)

The specific condition addressed in each trial is reported in the forest plot (column 3, Figure 4.5.1 and Figure 4.5.2) with
full details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Comparison 1 (any mode of aromatherapy delivery). Of the 18 trials included in Comparison 1, aromatherapy was
delivered by inhalation in 13 trials and massage in five trials. Two of these 18 trials examined the effects of two different
aromatherapy interventions; different essential oils were tested in one trial and aromatherapy was delivered by both
inhalation and massage in the other trial. In both cases, the two treatment arms were combined prior to inclusion in the
meta-analysis).

Nine trials evaluated a single essential oil, eight trials evaluated a blend of two or more oils, and in two trials
participants were given a choice of oils from which to select. Lavender was the most commonly evaluated essential oil,
either alone (6/19 trials), in a blend (5 trials) or as one of a selection of oils from which participants could choose (1
trial). Other oils evaluated in more than one trial were orange (4 trials, all in blends), peppermint (3 trials, all in blends),
chamomile (2 trials), and ginger (2 trials, used alone).

The treatment period varied in length from a week in trials among populations treated for shorter-term fatigue (one
trial in pregnancy, two trials among people undergoing chemotherapy), to 2-8 weeks in trials among people with
chronic conditions (15 trials) or cancer (1 trial).

Comparison 2 (aromatherapy delivered by massage). All of the trials that delivered aromatherapy by massage
administered a single essential oil, although one trial had two aromatherapy groups (one orange, the other lavender).
Lavender was evaluated in two trials, and the other oils were chamomile, orange, and ginger. In all four trials, multiple
aromatherapy massages were administered over a two- to eight-week period (note, three of these four trials also
contribute to Comparison 1).
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Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plots
(column 2, Figure 4.5.1 and 4.5.2). Full details for each study are in Appendix E1, including the timing of outcome
measurement in relation to intervention and details of which outcome was selected when multiple were available (e.g.
when both overall and subscale scores were available). The appendix also reports studies in which fatigue was
measured, but the population was ineligible for inclusion in the analysis.

All studies measured fatigue on a scale, the majority using the Fatigue Severity Scale (FSS; 7/19 trials). The EORTC QLQ-
C30 and SF-36 vitality scale (also labelled as ‘energy and fatigue’) were each used in 2 trials. Eight other scales were
used in a single trial, the Edmonton Symptom Assessment System (ESAS), the Piper fatigue scale (PFS), the Chalder
Fatigue Scale (CFS), the Brief Fatigue Inventory (BFI), Multidimensional Fatigue Symptom Inventory (MFSI), the
Numerical rating scale - fatigue (NRS-fatigue), the Multidimensional Fatigue Inventory (MFI) and the Rhoten fatigue
scale (RFS).

All results were reported as a score on the original scale (e.g. fatigue on the Fatigue Severity Scale).
Effects of aromatherapy on fatigue
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

The effect of aromatherapy on fatigue is uncertain overall (all population groups) and for each population group
(chronic musculoskeletal pain, cancer and advanced disease, pregnancy, other chronic conditions).

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.5.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

e Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.5.1; as explained in Appendix D, Section D.4) or
the mode by which aromatherapy was delivered (Appendix D, Section D.4 and Figure D.4.1). This reduced our
confidence in the combined estimate because some studies found an important reduction in fatigue (greater
than the threshold for important benefit, an SMD of - 0.2 or lower) while others found little or no difference
between aromatherapy and control, with no credible evidence to explain whether this reflects true differences
in the effects of aromatherapy or methodological problems in some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)
None.
Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (any mode)
on fatigue (18 studies, 1316 participants; very low certainty, Figure 4.5.1).

e Chronic musculoskeletal conditions. The evidence is very uncertain about the effect of aromatherapy (any
mode) on chronic musculoskeletal conditions (1 trial, 34 participants with rheumatoid arthritis; very low
certainty).
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e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (any mode) on
fatigue among people living with cancer and advanced disease (3 studies, 398 participants; very low certainty).
e Pregnancy. The evidence is very uncertain about the effect of aromatherapy (any mode) on fatigue in

pregnancy (1 study, 89 participants; very low certainty).

e Other chronic conditions. The evidence is very uncertain about the effect of aromatherapy (any mode) on
fatigue among people with other chronic conditions (mainly those undergoing haemodialysis for kidney
disease). (13 studies, 795 participants; very low certainty, Figure 4.5.1).

Table 4.5.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control

(usual care, no intervention, placebo) on fatigue.

Risk with inactive

Anticipated absolute effects” (95% Cl)

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Ne of participants evidence
Outcomes intervention) (any mode) (studies) (GRADE) Comments
SMD 0.78 SD
Fatigue: All lower 1316 @®OQOQ  The evidence is very uncertain the effect of
population groups (1.15 lower to 0.41 (18 RCTs) Very lowabe aromatherapy (any mode) on fatigue.
lower)
A ; SMD 0.96 SD The evidence is very uncertain about the
;at;%ufsgl?er?er:; lower 34 o000 effect of aromatherapy (any mode) on
uSCuos (1.65 lower to 0.26 (1RCT) Very lowder fatigue for people with chronic
conditions lower) musculoskeletal conditions.
SMD 0.17 SD The evidence is very uncertain about the
Fatigue: cancer & lower 398 o000 effect of aromatherapy (any mode) on
advanced disease (0.90 lower to 0.56 (3RCTs) Very lowshi fatigue among people living with cancer and
higher) advanced disease.
Fatigue during SM[I)O?;? 5D 89 @OOO The evidence is very uncertain about the
- effect of aromatherapy (any mode) on
pregnancy (0.63 lr(m)i‘gﬁé rt)o 0.19 (1RCT) Very lowesik fatigue during pregnancy.
Fatigue: other chronic SMD 0.99 SD
conditions (mainly lower . . .
people undergoing (1.47 lower to 0.52 The evidence is very uncertain about the
haemodialysis for lower) 795 @OOO effect of aromatherapy (any mode) on
kidnev disease: also (13RCTs) Vers lowaim fatigue among people with other chronic
ney disease, ery lows: conditions (mainly those undergoing
p t')nfomma: pre-th' haemodialysis for kidney disease).
labetes, neuropatnic
pain)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For fatigue, the resulting interpretation is: < -0.2 is
beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations

a. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

b. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for most studies (16/18; majority of weight in analysis) indicates important
benefit (SMD <-0.2) or trivial effect (SMD -0.2 to 0.2; 2/18) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

c. Publication bias strongly suspected (-1). Evidence from sensitivity analysis and contour enhanced funnel plot that there could be missing studies which show effects favouring the
control, especially nonsignificant results (see Appendix D). Applies overall and to population groups with a high proportion of small studies showing large, statistically significant
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effects favouring aromatherapy (combined effect estimate is moderate to large). Publication bias is not suspected for population groups for which the combined effect estimate is
trivial (i.e. an unimportant effect).

d. Very serious risk of bias (-2). All studies in analysis are at high risk of bias.
e. Inconsistency not assessed: single study

f. Serious indirectness (-1): Evidence from one small study among people with rheumatoid arthritis. Uncertain whether results apply to other populations with chronic
musculoskeletal conditions.

g. Serious risk of bias (-1). All studies in analysis are at high risk of bias or some concerns; however there is little or no difference between treatments so downgraded for serious not
very serious risk of bias.

h. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency, confidence intervals do not overlap and the point estimate indicates a trivial effect in 2 of 3 studies
(SMD -0.2 to 0.2) and important benefit in the third (SMD -0.2 or lower).

i. Serious imprecision (-1). The 95% confidence interval crosses the threshold for both a small but important reduction in fatigue (SMD -0.2) and a small but important increase in
fatigue (SMD 0.2), so the result is compatible with important benefit (SMD 0.9 lower) and important harm (SMD 0.56 higher). However, we have downgraded by -1 because the
imprecision is likely influenced by inconsistent results (rated as serious).

j- Serious indirectness (-1): Evidence from one small study among people who are pregnant. Uncertain whether results apply to pregnancy in general.

k. Serious imprecision (-1). The 95% confidence interval crosses the threshold for small but important reduction in fatigue (SMD of -0.2), which means the result is compatible with
important benefit (SMD 0.63 lower) and little or no difference (SMD 0.19 higher).

|. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the effect
in a new study could range from important benefit to important harm. However, the point estimate for all studies indicates a reduction in fatigue (SMD -0.2 or lower), not a trivial
effect or harm. For this reason, we have downgraded for serious not very serious inconsistency.

m. Publication bias strongly suspected (-1). Evidence from contour enhanced funnel plot from the overall analysis that there could be missing studies which show effects favouring
the control, especially nonsignificant results (see Appendix D). This subgroup contains the majority of studies (13/18) including multiple small studies showing large effects.

Measure Population Treatment Control SMD [95%Cl] (weight) RoB
Chronic musculoskeletal conditions N Mean/n SD N Mean/n SD
Gok Metin 2016 FSS overall (rheumatoid arthritis) 17 294 113 17 441 179 -0.96 [-1.65,-0.26] (5.3%) High
Overall (from 1 studies, 34 participants) — -0.96 [-1.65,-0.26] (5.3%)
(1°=%,1°=0.00)
Cancer & advanced disease
Blackburn 2017 ESAST - tiredness’ (chemotherapy) 25 . 25 . R -0.48[-0.70,-0.25] (6.5%) High
Lua 2015 EORTC QLQ-C30 - fatigue symptoms (chemotherapy) 30 . . 30 . . -0.14[-0.35, 0.07] (6.5%) High
Wilkinson 2007 EORTC-QLQ-C30 - fatigue (any cancer) 144 630 26.40 144 3.60 22.80 0.11 [-0.12, 0.34] (6.5%) High
overall (from 3 studies, 398 participants) f— -0.17 [-0.90, 0.56] (19.5%)
(I’=85%,1°=0.07)
Pregnancy
Safajou 2020 FSS overall (N&V in pregnancy) 45 3573 971 44 37.93 10.23 -0.22[-0.63,0.19] (6.1%) Some
Overall (from 1 studies, 89 participants) e -0.22 [-0.63, 0.19] (6.1%)
(I*=.%,1°=0.00)
Chronic conditions
Geng 2020 FSS overall (chronic insomnia) 30 377 068 29 466 1.33 -0.84[1.36,-0.31] (5.8%) Some
Habibzadeh 2020 FSS overall (haemodialysis) 30 452 134 30 551 117 -0.78 [1.30,-0.26] (5.8%) Some
Muz 2017 PFS overall (haemodyalysis) 27 309 201 35 738 133 -2.55[-3.22-1.88] (5.3%) Some
Rivaz 2021 SF-36 - energy and fatigue” (neuropathic pain) 26 . 24 . . -1.88 [-5.60, 1.84] (0.8%) Some
Yip 2008 SF-36 - vitality” (knee pain) 19 -0.82 2005 17 -478 22.91 -0.23[-0.87,041] (5.4%)  Some
Ahmady 2019 FSS overall (haemodialysis) 60 31.67 1417 30 34.70 15.09 -0.21 [-0.64, 0.23] (6.0%) High
Choi 2016.1 CFS overall (perennial allergic rhinitis) 27 2374 470 27 2778 594 -0.74[1.29,-0.20] (5.7%) High
Hassanzadeh 2018 BFI (haemodialysis) 35 364 079 35 621 1.29 -2.38[-2.98-1.77] (5.5%) High
Hawkins 2020 MFSI - global (hypothyroidism) 18 100 069 16 1.85 156 -0.70[1.38-0.02] (5.3%) High
Hur 2019 NRS (intermediate hyperglycaemia) 31 552 1.36 31 7.10 1.64 -1.04 [1.56,-0.51] (5.8%) High
Kabiri 2018 MF1 overall (knee OA) 31 5897 1382 31 63.19 8.86 -0.36[-0.85, 0.14] (5.9%) High
Karadag 2019 FSS overall (haemodialysis) 30 3523 521 30 3846 9.12 -0.43[-0.93, 0.08] (5.8%) High
Varaei 2020 RFS (haemodialysis) 64 3.28 1.90 32 622 136 1.67 [2.16-1.19] (5.9%) High
Overall (from 13 studies, 795 participants) e -0.99 [-1.47,-0.52] (69.2%)
Prediction Interval (I°=86%,1°=0.52) —_— <-2.65,0.66 >
Overall (from 18 studies, 1316 participants) L -0.78 [-1.15,-0.41] (100%)
Prediction Interval (I'=91%,1°=0.47) _ <-2.29,0.72 >
Test for subgroup differences: Chi](3)= 11.99 (p=0.007)

Favours Treatment Favours Control
[ I | 1
-3 -2 -1 0 1

Fig 4.5.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on fatigue. SMD=standardised mean difference. Blue lines show 95% confidence intervals (Cl)
and green lines show prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the effect
of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). * indicates studies for
which data transformation or imputation was required to include the result in the meta-analysis. This may include
crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean
or SD is reported for the study in the forest plot). * Denotes studies for which the direction of effect was changed to
match the overall plot (e.g. positive numbers are beneficial).
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Comparison 2. Aromatherapy (massage) versus massage

All studies in Comparison 2 were among people with chronic conditions. The evidence is very uncertain about the effect
of aromatherapy (massage) on chronic conditions (4 trials, 252 participants; very low certainty). The four small studies
are among people receiving aromatherapy for very different underlying conditions (kidney disease, knee pain,
neuropathic pain) and itis unclear whether results would be similar for other populations with chronic conditions.
Other factors that reduced our certainty in the combined estimate of effect are explained in the GRADE summary of
findings table (Table 4.5.2, explanations). There were too few studies to detect publication bias for this analysis.

Table 4.5.2. Summary of findings for Comparison 2. the effect of aromatherapy (massage) versus inactive massage
control on fatigue.

Anticipated absolute effects” (95% Cl)

Risk with Certainty of the
Risk with inactive ~ aromatherapy Relative effect Ne of participants evidence
Outcomes massage control (massage) (95% Cl) (studies) (GRADE) Comments
Fatigue: chronic SMD 0.38 SD
conditions (people lower . . .
undergoing (0.93 Iqwer t0 0.17 The evidence is very uncertain about the
haemodialysis for ) higher) ) 252 o000 effect of aromatherapy (massage) on
kidney disease (4 RCTs) Very lowabe fatigue among [;gt(_)ple with chronic
’ conditions.
neuropathic pain,
knee pain)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For fatigue, the resulting interpretation is: < -0.2 is
beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Serious risk of bias (-1). All studies in the analysis have some concerns about risk of bias, such that the observed benefit may be overestimated.

b. Serious indirectness (-1). Evidence from four small studies among people receiving aromatherapy for very different underlying conditions (haemodialysis for kidney disease,
neuropathic pain, knee pain). Uncertain whether results apply to populations with chronic conditions more generally.

c. Serious imprecision (-1). The 95% confidence interval crosses the threshold for small but important reduction in fatigue (SMD of -0.2), which means the result is compatible with
important benefit (SMD 0.93 lower) and little or no difference (SMD 0.17 higher).

Measure Population Treatment Control SMD [95%CI] (weight) RoB
Chronic conditions N Mean/n SD N Mean/n SD
Rivaz 2021 SF-36 - energy and fatigue (neuropathic pain) 26 . 25 . . -1.98 [-5.67, 1.70] (1.0%) Some
Habibzadeh 2020 FSS overall (haemodialysis) 30 452 134 30 457 1.25 -0.04 [-0.54, 0.46] (33.5%) Some
Mohammadpourhodki 2021 FSS overall (haemodialysis) 70 3530 16.19 35 4510 1410 -0.63 [-1.04,-0.21] (41.5%) Some
Yip 2008 SF-36 - vitality (knee pain) 19 -9.82 2005 17 -2.76 17.07 -0.37 [1.01,0.28] (23.9%) Some
Overall (from 4 studies, 252 participants) e -0.38 [-0.93, 0.17] (100.0%)
(1°=30%,1°=0.04)

Favours Treatment Favours Control

83 2 A 0 1 2

Fig 4.5.2 | Forest plot for comparison 2. the effect of aromatherapy (massage) versus inactive massage control on
fatigue. SMD=standardised mean difference. Blue lines show 95% confidence intervals (Cl) and green lines show
prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the effect of aromatherapy is
considered to be no different from control (SMD -0.2 to 0.2 standard units). A indicates studies for which data
transformation or imputation was required to include the result in the meta-analysis. This may include crossover trials
and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean or SD is reported
for the study in the forest plot). * Denotes studies for which the direction of effect was changed to match the overall plot
(e.g. positive numbers are beneficial).
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4.6 Emotional functioning and mental health

To be eligible for this analysis, there had to be either an acute indication (i.e. to prevent perioperative anxiety) or
evidence that participants had signs/symptoms of mental distress (i.e. either this was part of the trial eligibility criteria
or the baseline data indicated mental distress or a diagnosed mental disorder).

Overall, 92 studies that examined the effect of aromatherapy on emotional functioning and mental health were
included for meta-analysis, five of these contribute to both Comparison 1 and 2. A further 17 studies were eligible for
one or both of the emotional functioning and mental health meta-analyses, but could not be included (see below).

Comparison 1.

e FEighty-six studies (7032 participants) contribute to the comparison of aromatherapy delivered by any mode
compared to an inactive control (Figure 4.6.1).

e Anadditional 13 trials (1318 participants) were eligible for this comparison, but either did not report results
that could be included in the meta-analysis, or the results were unavailable or uninterpretable. Most notable in
terms of the amount of data unavailable for analysis, were missing results from trials among people undergoing
procedures (4 trials, 642 participants) and people living with dementia (4 trials, 186 participants).

Comparison 2.

e Eleven studies (664 participants) contribute to the comparison of aromatherapy delivered by massage to an
inactive massage control (comparable to massage in the aromatherapy arm) (Figure 4.6.2).

e Five additional trials (260 participants) were eligible for this comparison, but either did not report results that
could be included in the meta-analysis, or the results were unavailable or uninterpretable.

Characteristics of included studies
Types of populations
Included studies examined the effect of aromatherapy on emotional functioning and mental health among people

e undergoing surgery (perioperative anxiety; 14 different types of surgery across 17 trials)

e undergoing procedures (periprocedural anxiety, mainly adults; more than 15 different procedures across 33
studies, including angiography, biopsy, haemodialysis, burn dressing changes, gynaecological procedures,
dental procedures, catheterisation)

e living with cancer and advanced disease (mainly undergoing chemotherapy)

in hospital (anxiety, mainly among cardiovascular inpatients)

during labour and childbirth (anxiety)

living with behaviour change from dementia (mainly agitation)

with symptoms of mental distress (mainly depression and menopause)

The specific condition addressed in each trial is reported in the forest plot (column 3, Figure 4.6.1 and Figure 4.6.2) with
full details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Comparison 1 (any mode of aromatherapy delivery). Of the 86 trials included in Comparison 1, aromatherapy was
delivered by inhalation in 67 trials, by massage in 14 trials and topically in 5 trials. Ten of the 86 trials examined the
effects of two or more aromatherapy treatments that we combined prior to inclusion of results in the meta-analysis.
These were different essential oils (5 trials), a different dose (1 trial), mode of delivering the same essential oil (1 trial),
or aromatherapy with a co-intervention (1 trial).

Lavender was the most commonly evaluated essential oil (50 trials), either alone or in a blend, followed by orange (14
trials, 4 in blends), rose (12 trials), bergamot (8 trials), chamomile (5 trials), and geranium (5 trials). A number of other

essential oils were evaluated in a single trial. Six trials evaluated a blend of essential oils, and in two trials participants
were given a choice from a selection of oils.

The aromatherapy treatment period varied in length, but this generally reflected the treatment goal (i.e. for an acute or
chronicindication).
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e Intrials addressing anxiety perioperatively, peri-procedurally, during labour and birth, or at the time of cancer
treatment, the aromatherapy treatment period was less than a day in 55 trials and up to a week in 14 trials.

¢ Intrials among people undergoing dialysis, living with cancer, behaviour change in dementia, or mental
distress, the aromatherapy treatment period was a month or more in 15 trials and 2-3 weeks in two trials.

Comparison 2 (aromatherapy delivered by massage). Of the trials in Comparison 2, lavender (4/11 trials) and
chamomile (3/11 trials) were the most commonly evaluated essential oils. The aromatherapy treatment period was
days or less for those undergoing surgery or hospitalised, and 3-4 weeks in trials involving people with longer-term or
chronic conditions (dementia, cancer, mental distress).

Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plots
(column 2, Figure 4.6.1 and Figure 4.6.2). Full details for each study are in Appendix E1, including the timing of outcome
measurement in relation to intervention and details of which outcome was selected when multiple were available.

All studies measured outcomes on a scale. The State-Trait Anxiety Inventory (STAI) was used in the vast majority of
studies of aromatherapy for anxiety related to surgery, procedures, labour and childbirth, and hospitalisation (44 trials),
although the version and scales used varied (most used the state subscale). In studies involving people with dementia,
the Cohen Mansfield Agitation Inventory was used in five of seven trials. In studies among people living with cancer and
those experiencing mental distress, the scales used varied considerably, most used only in a single study.

Results for all but one study were reported as a score on the original scale (e.g. state anxiety on the STAI-S scale). An
effect estimate was calculated from the dichotomised data from studies that did not report on the scale and
transformed to a standardised mean difference (Appendix B).

Effects of aromatherapy on emotional functioning and mental health
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

The effect of aromatherapy on emotional functioning and mental health is uncertain overall (all population groups) and
for each population group. Aromatherapy may improve emotional functioning and mental health for some population
groups (e.g. reducing symptoms of mental distress) and have little or no effect for others (e.g. agitation among people
with dementia, distress among people living with cancer); however, there are multiple factors that make these results
uncertain.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.6.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

e  Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of methodological limitations on the estimate of the intervention effect using the approach specified in our
protocol (limiting analyses to studies at low risk of bias).

o Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.6.1; as explained in Appendix D, Section D.5) or
the mode by which aromatherapy was delivered (Appendix D, Section D.5 and Figure D.5.1). This reduced our
confidence in the combined estimate because some studies found an important improvement in emotional
functioning and mental health (below the threshold for important benefit, an SMD of - 0.2 or lower, indicating a
reduction in anxiety, for example) while others found little or no difference between aromatherapy and control,
with no credible evidence to explain whether this reflects true differences in the effects of aromatherapy or
methodological problems in some studies.
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Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)
Longer-term emotional functioning and mental health

e Cancer and advanced disease. Aromatherapy (any mode) may make little to no difference to emotional
functioning and mental health among people with cancer and advanced disease (SMD 0.11 lower, 95% Cl 0.48
lower to 0.26 higher (lower is better, e.g. less distress); I = 81 %; 7 studies, 275 participants; low certainty,
Figure 4.6.1).

e Dementia. Aromatherapy (any mode) may make little to no difference to agitation among people with
dementia (SMD 0.08 lower, 95% CI 0.38 lower to 0.21 higher (lower is better, e.g. less agitation); 1> = 57 %; 7
studies, 521 participants; low certainty, Figure 4.6.1).

e Mental distress. Aromatherapy (any mode) may improve emotional functioning and mental health among
people with symptoms of mental distress (mainly depression symptoms) (SMD 1.14 lower, 95% CI 1.94 lower to
0.34 lower (lower is better, e.g. less agitation); |12 = 85 %; 5 studies, 440 participants; low certainty, Figure 4.6.1).

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (any mode)
on emotional functioning and mental health (86 studies, 7032 participants; very low certainty, Figure 4.6.1).

Short-term anxiety arising from stressful situations

e Surgery. The evidence is very uncertain about the effect of aromatherapy (any mode) on perioperative anxiety
(i.e. in the period immediately before surgery) (17 studies, 1428 participants; very low certainty, Figure 4.6.1).

e Procedures. The evidence is very uncertain about the effect of aromatherapy (any mode) on periprocedural
anxiety (i.e. before or during a procedure) (33 studies, 2854 participants; very low certainty, Figure 4.6.1).

e Hospitalisation. The evidence is very uncertain about the effect of aromatherapy (any mode) on anxiety during
hospitalisation for people admitted for cardiovascular conditions (12 studies, 1030 participants; very low
certainty, Figure 4.6.1).

o Labour and childbirth. The evidence is very uncertain about the effect of aromatherapy (any mode) on anxiety
during labour and childbirth (5 studies, 484 participants; very low certainty, Figure 4.6.1).

None of the studies included for this analysis examined the effects of aromatherapy (any mode) among people with a
diagnosed mental disorder (e.g. generalised anxiety disorder or depressive disorder).

Table 4.6.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control
(usual care, no intervention, placebo) on emotional functioning and mental health.

Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Relative effect Ne of participants evidence
Outcomes intervention) (any mode) (95% Cl) (studies) (GRADE) Comments
Emotional functioning SM?O?&Z? < 7032 e0O00 The evidence is very uncertain about the
and mental health: - (1.18 lower to 0.61 - (86 RCTs) v effect of aromatherapy (any mode) on
any population : ) : Very lows® emotional functioning and mental health.
Emotional functioning SMD 0.83 SD The evid , ain about th
and mental health: lower 1428 ®O00 e evidence is very uncertain about the
erioperative anxiet ) (1.30 lower 0 0.36 ) (17 RCTs) Very lowacs effect of aromatherapy (any mode) on
periop y lower) ery lows perioperative anxiety.

(surgery)
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Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Relative effect Ne of participants evidence
Outcomes intervention) (any mode) (95% CI) (studies) (GRADE) Comments
Emotional functioning SMD 0.89 SD The evidence | ain about th
and mental health: lower 2854 ®0O00 e evidence is very uncertain about the
eriorocedural (1.23 lower to 0.54 (33RCTs) Vers lowace effect of aromatherapy (any mode) on
perip lower) ery lows periprocedural anxiety.
anxiety (procedures)
Emotional functioning SMD 0.11 SD Aromath ( ) i
lower romatherapy (any mode) may make little
aa :}g r:n en;il ?:3\::{;1 (0.48 lower to 0.26 275 @@OO to no difference to emotional functioning
g peop higher) (7 RCTs) Lowten and mental health among people with
cancer qnd advanced cancer and advanced disease.
disease
Emotional functioning SMD 0.82 SD
and mental health: i ||°W9ft 056
anxiety during A LSIE D Lk The evidence is very uncertain about the
hospitalisation lower) R 21 g%OTs) GBOOCQ effect of aromatherapy (any mode) on
(mainly Very lowe anxiety during hospitalisation.
cardiovascular
inpatients)
Emotional functioning SMD 3.71 SD The evidence | i about th
and mental health: lower 484 ®0O00 e evidence is very uncertain about the
anxiety during labour (8.73 lower to 1.31 (5RCTS) Very loweik! effect of aromatherapy (any mode) on
y aurng higher) Ery Jows® anxiety during labour and childbirth.
and childbirth
Emotional functioning SMD 0.08 SD
and mental health lower Aromatherapy (any mode) may make little
among people with (0.38 lower to 0.21 7 gngS) GBGBQO to no difference to agitation among people
dementia (mainly higher) Lowtam with dementia.
agitation)
Emotional functioning SMD 1.14 SD
and mental health lower Aromatherapy (any mode) may improve
among people with (1.94 lower 0 0.34 440 ®D(O()  emotional functioning and mental health
symptoms of mental lower) (5RCTs) Lowacg among people with symptoms of mental

distress (mainly
depression)

distress (mainly depression).

Emotional functioning
and mental health
among people with a
diagnosed mental
disorder (e.g.
depression, anxiety) -
not reported

None of the studies included for this
analysis examined the effects of
aromatherapy on mental health among
people with a diagnosed mental disorder.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For emotional functioning and mental health, the
resulting interpretation is: < -0.2 is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference” between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations

a. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.
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b. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for most studies (majority of weight in analysis) indicates important benefit
(SMD <-0.2) or trivial effect (SMD -0.2 to 0.2) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

c. Publication bias strongly suspected (-1). Evidence from contour enhanced funnel plot that there could be missing studies which show effects favouring the control, especially
nonsignificant effects (see Appendix D). Applies overall and to population groups with a high proportion of small studies showing large, statistically significant effects favouring
aromatherapy (combined effect estimate is moderate to large). Publication bias is not suspected for population groups for which the combined effect estimate is trivial (i.e. an
unimportant effect).

d. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for most studies (11/17; majority of weight in analysis) indicates important
benefit (SMD <-0.2) or trivial effect (SMD -0.2 to 0.2; 6/17) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

e. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for most studies (26/33; majority of weight in analysis) indicates important
benefit (SMD <-0.2) or trivial effect (SMD -0.2 to 0.2; 5/33) not harm. For this reason, we have downgraded for serious not very serious inconsistency.

f. Serious risk of bias (-1). Most studies in analysis are at high risk of bias (majority of weight); however there is little or no difference between treatments so downgraded for serious
not very serious risk of bias.

g. No serious inconsistency. Heterogeneity statistics suggest inconsistent results, however the confidence intervals overlap for the majority of studies.

h. Serious imprecision (-1). The 95% confidence interval crosses two thresholds for a small by important effect (SMD of 0.2 and -0.2), so the result is compatible with important
benefit (SMD -0.48 lower) and important harm (SMD 0.26 higher). However, the extent to which the threshold for harm is crossed is modest, so we have rated down for serious not
very serious imprecision.

i. Very serious risk of bias (-2). Most studies in analysis are at high risk of bias (majority of weight)

j- No serious inconsistency. Heterogeneity statistics suggest inconsistent results, however the confidence intervals overlap for the majority of studies, and the prediction interval
indicates that the effect in a new study could range from important benefit to unimportant benefit.

k. Very serious inconsistency (-2). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and point estimates vary widely.

. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both important benefit (SMD -0.2) and important harm (SMD 0.2), and is too wide for the
result to be interpretable (SMD -8.73 to 1.31).

m. Serious imprecision (-1). The 95% confidence interval crosses two thresholds for a small by important effect (SMD of 0.2 and -0.2), so the result is compatible with important
benefit (SMD -0.38 lower) and important harm (SMD 0.21 higher). However, the extent to which the threshold for harm is crossed is modest, so we have rated down for serious not
very serious imprecision.
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Measure
Surgery
Abbasijahromi 2020 STAIS
Deng 2021 VAS
Fayazi 2011 STAIS
Fazlollahpour-Rokni 2019 STAIS
Franco 2016 STAI-S - negative questions
Goli 2020 STAIS
Pasyar 2020 STAIS
Wiebe 2000 MR (likely VAS or MRS)’
Yadegari 2021 STAIS
Ayik 2018 STAIS
Beyliklioglu 2019 STAI-S
Bozkurt 2019 STAIS
Dagli 2019 STAIS
Ni 2013 STAIS
Seifi 2014 STAIl - scale NR
Stanley 2020 STAIl- scale NR
Stevensen 1994 STAI-S + pain scale”

Overall (from 17 studies, 1428 participants)
Prediction Interval {I°=93%,1°=0 75)

Procedure

Abbaszadeh 2018 VAS
Akbari 2019 WAS
Daneshpajooh 2019 BSPAS
Dayle 2020 VAS
Hasanzadeh 2016 STAI-S

Hu 2010 STAI-S
Jadhav 2020 MDAS
Kasar 2020 STAI-S
Moradi 2021 STAIS
MNdao 2012 STAI-CH-S
Pimenta 2016 STAIS
Sahin 2021a STAIS
Shahnazi 2012 STAI-S
Singh 2021 STAIG
Tahmasebi 2019 STAIl- scale NR
Eabaii 2015 STAIS
Citlik Saritas 2020 STAI-S
Dehkordi 2017 DASS-21 - anxiety
Efe Arslan 2020 DT
Hawkins 2019 STAI-CH-S
Karadag 2019 BAI
Karaman 2016 VAS
Karan 2019 STAIS
Kim 2014 VAS-A
Kritsidima 2010 STAI-S (6-item)
Kiigik Alemdar 2019 CFs
Lehmer 2000 STAIS
Sadeghi 2020 STAIS
Trambert 2017 STAIS
Tugut 2017 STAIS
Yayla 2019 STAIS
Ziyaeifard 2017.1 STAI-S'
Sentirk 2018 HAM-A averall

Overall (from 33 studies, 2854 participants)
Prediction Interval (I°=94%,1°=0.83)

Population

(caesarean section)
(mastectomy)
(thorax & abdominal surgery)
(CABG surgery)
(breast surgery)
(inguinal hernia)

(laparoscopic cholecystectomy)

(induced abortion)
(laparctomy)
(colorectal surgery)
(breast surgery)
(orthognathic surgery)
(rhinoplasty)
(ambulatory surgery)
(CABG surgery)
(cataract surgery)
(cardiac surgery)

(bone marrow biopsy)
(intravenous catheterisation)
(dressing change, burns)
(image-guided biopsy)
(chest tube remaoval)
(colonoscopy)
(nerve roct block)
(trigger point injection)
(coronary angiography)
(stem cell transplantation)
(bone marrow aspiration)
(haemodialysis)

(IUD insertion)

(interventional spinal procedures)

(coronary angiography)
(intravenous catheterisation)

(endoscopic cholangiopancreatography)

(haemodialysis)
(haemodialysis)
(paediatrician visit)
(haemoadialysis)
(peripneral venous cannulation)
(dental Tx)

(nerve root block)
(dental Tx)
(phlebotomy <18yrs)
(dental Tx)
(dressing change, burns)
(core needle biopsy)
(gynaecological examination)
(central venous pert insertion)
(corenary angiography)
(haemoadialysis)

60
80
36
32
43
50
30
35
42
40
40

170
39
35
40
60
78
82
40
17

Treatment
N Mean/n SD

47.35
235
38.61
3018
1.55
28.42
38.43
4.00
36.42
35.25
37.28
4115
36.03
-4.62
41.33
33.90
-8.00

375
232
55.30
37.56
22.75
30.79
9.58
33.05
42.37
32.00
37.33
39.12
39.03
1067
40.78
49.76
30.62
310
345
33.64
33.20
204
33.86
39
7.41
1.97
38.00
27.62
-10.24
37.00
36.24

529

5.03
0.92
9.69
4m
0.91
6.28
10,16
0.82
6.62
6.80
9.93
1078
9.60
5.79
3.65
10.50
3.67

1.05
0.97
11.30
2348
414
3.89
212
458
1015
6.00
9.06
6.71
1055
281
7.31
8.40
285
3.80
153
8.37
9.45
1.09
11.03
1.00
243
0.77
11.40
528
1174
5.20
8.40

259

a0
a0
36
a3
45
50
30
an
42
40
40
an
66
56
30
36
25

40
40
66
45
40
13
22

40
20
14
kL]
53
72
33
30
45
28
22
14
0
50
63
15
170
EL]
a7
80
27
78
41
40
17

Control SMD [95%CI] (weight)
N Mean/n SD
4633 6.02 —1&— 0.17 [0.27,0.60] (1.2%)
385 168 —— 110 1430771 (1.2%)
4953 9.37 —— -1.13 [11.63-0.64] (1.2%)
3139 579 - -0.24[-0.72,0.24] (1.2%)
156 1.01 —i— -0.01 [-0.42,041](1.2%)
47.07 548 —— -3.14-3.72,-2.56] (1.1%)
39.33 1015 —— -0.11 [-0.61,0.39] (1.2%)
500 0.78 — 123 [1.750.71] (1.2%)
4878 6.90 — 1812321311 (1.2%)
4540 955 —— -1.21 [11.69,-0.74] (1.2%)
4243 1148 ——]| -0.48 [-0.92-0.03] (1.2%)
40.30 9.90 —f— 0.08 [-0.35,0.51] (1.2%)
4122 803 —— -0.60 [-1.02,0.18] (1.2%)
-1.33 372 —s— -0.67 [1.06,0.29] (1.2%)
41.57 6.18 —— -0.05[-0.55, 0.45] (1.2%)
38.80 1090 —— -0.45[-0.91,0.00] (1.2%)
-072 203 — 2423141691 (1.1%)
== -0.83 [-1.30,-0.36] (19.9%)
——— =-273,107 >
630 1.92 —_— -1.63 2131131 (1.2%)
210 142 ~e— 018 [-0.26,0.61] (1.2%)
7326 694 —— -1.90 [-2.31,-1.49] (1.2%)
37.00 27.65 —— 0.02 [-0.39,0.43] (1.2%)
2745 400 —— -1.14 F1.61,-:0.68] (1.2%)
3646 9.31 — ] -0.78 [-1.54,0.02] (1.1%)
1423 561 —— 110 [1.71,-0.48] (1.1%)
59.09 756 ———w— -3.82 [-4.65,3.00] (1.1%)
51.66 3.87 —— -1.20 11.67,-0.73] (1.2%)
2810 370 e 0.78 [0.12,1.44] (1.1%)
40.33 3.29 —_— -0.43 [-11.16,0.301 (1.1%)
43.08 11.22 —a— -0.42 [-0.88,0.04] (1.2%)
41.50 842 —at -0.26 [-0.64,0.12] (1.2%)
1215 267 —a— -0.54 [-0.87,-0.21] (1.2%)
4791 454 — -1.08 [-1.52,-0.84] (1.2%)
5043 563 —— -0.09 [-0.59, 0.41](1.2%)
3406 510 —— -0.83 [-1.25-0.40] (1.2%)
750 6.50 — -0.81[1.35-0.28] (1.2%)
413 154 —a 042 1.01,017](1.1%)
27.50 678 s 0.79 [-0.00,1.58] (1.1%)
49.76 10.68 —— -1.62 -2.20,-1.04] (1.2%)
290 097 —— -0.83[1.23-0.42] (1.2%)
36.71 10.56 —— -0.26 [-0.61,0.09] (1.2%)
407 170 _ -0.62 [-1.32,0.08] (1.1%)
1071 435 -+ -0.93 F1.16,0.71] (1.2%)
266 0.90 —— -0.82 [-1.27,0.36] (1.2%)
4010 1170 —— -0.18 [-0.64,0.28] (1.2%)
45.08 6.50 —_ -2.83[-3.35-2.311(1.2%)
-479 1069 —— -0.47 [-0.93,0.02] (1.2%)
46.80 3.20 —— -2.26 [-2.66,1.86] (1.2%)
3773 9.09 —a- -0.17 [-0.54,0.20] (1.2%)
. . — -1.11 [-1.66,-0.55] (1.2%)
1805 542 —_— -2.93[-3.89-1.98] (1.0%)
e -0.89 [-1.23,-0.54] (38.2%)
_— <-2.78,1.00 >
Favours Treatment Favours Control
| T |
-5 -3 -2 -1 0 2

RoB

Some
Some
Some
Some
Some
Some
Some
Some
Some
High
High
High
High
High
High
High
High

Some
Some
Some
Some
Some
Some
Some
Some
Some
Some
Some
Some
Some
Some
Some
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

Fig 4.6.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on emotional functioning and mental health. See next page for continuation of plot and figure

caption.
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Measure
Cancer & advanced disease

Graharm 2003 HADS - anxiety”

Blackburn 2017 ESAST - anxiety’

Izgu 2020 STAIS

Khiewkhern 2013 NRS"

Lua 2015 EORTC QLQ-C30 - emotional functioning”
Wilcock 2004 POMS overall

Wilkinson 2007 SCIDHI for DSMHY
Overall (from 7 studies, 275 participants)
(I"=81%1°-0.12)

Hospitalisation

Jodaki 2021 STAIS
Moslemi 2019 STAIS
Najafi 2014 STAIS

Rafii 2020 STAIS
Veiskaramian 2021 DASS-21 - stress
Dunn 1995 Psychological assessment - anxiety”
Hekmatpou 20171 STAIS
Karadag 2017 BaAl
Karimzadeh 2021.1 STAIS

Lee 2017 VAS-A

Lotfi 2019 STAI - trait & state
Rambod 2020 STALS

Overall (from 12 studies, 1030 participants)
Prediction Interval (I°=66%,1°=0.10)

Labour & childbirth

Hamdamian 2018 STAI-S
Namazi 2014.1 STAIS
Kheirkhah 2014 VAS-A
Rashidi Fakari 2015.1 STAIS
Vaziri 2017 PANAS - negative affect

Overall (from 5 studies, 484 participants)
(I7=99%,1°=16.05)

Dementia

Leach 2021 CMAI overall’
O'Conner 2013 SSM - behaviour scores”
Yang 2015 CMAI overall
Burns 2011 PAS

Lin 2007 CCMAI overall”
Sakamoto 2012 CMAIl averall

Yang 2016 CMAI overall
Overall (from 7 studies, 521 participants)
(I’=57%,1°=0.05)

Mental distress

Darsareh 2012 MRS - psychological symptoms
Ebrahimi 2021a DASS - depression

Xiong 2018 GDS-SF

Jokar 2020 BDI, overall

Kianpour 2018 EPDS

Overall (from 5 studies, 440 participants)
(I°=B5%,1°=0.34)

Overall (from 86 studies, 7032 participants)
Prediction Interval (I°=97%,7°=1.49)
Test for subgroup differences: Chi’(6)= 44.29 (p<0.001)

Population

(radiotherapy)
(chemotherapy)

(stem cell transplantation)

(chemotherapy)
(chemotherapy)
(any cancer)
(any cancer)

(CVD inpatient stress)
(CVD inpatient stress)
(CVD inpatient stress)
(burns inpatient stress)
(CVD inpatient stress
(ICU patient stress)
(ED care, fracture)
(CVD inpatient stress)
(ICU patient stress)
(mechanical ventilation)
(CVD inpatient stress)
(CVD inpatient stress)

(labour, first stage)
(labour, first stage)
(labeur, first stage)
(labour, first stage)

(acute postpartum period)

(agitation, dementia)
(agitation, dementia)
(agitation, dementia)

(agitation, Alzheimer's disease)

(agitation, dementia)
(falls prevention)

(agitation & depression, dementia)

(menopause)
(aging populations)
(depression)
(menopause)
(postnatal depression)

25
35
33
30
"

30
70
33
34
36
36
30
30
100
47
45
50

55
57
72
49
29

2
37
73
32
35
51
)

28
118
40
23
34

Treatment
N Mean/n SD

36.23
240

13.90

4.77
34.66
29.61
42.27

3.03

39.80
1293
52.57
52.81
80.24

55.14
43.19
3.46
52.73
10.37

41.08
-0.70

22.90
48.00

5.54
1.8z
3.50
16.00
6.80

7.55
1.05

14.00

10.04
9.68
732
325
0.56

1422
7.70
570
834

13.63

342

1.66

257
11.70
0.62

8.24
236

230
13.62

1.79
1.68
192
884
3.61

N
25
35
33

30
18

30
70
35
33
34
36
30
30
50

47
50

55
56
36
43
27

17
27
57
31
35
49
29

30
59
20
23
65

Control

Mean/n SD

4236
280

21.60

57.39
4236
3877
47.53

3.52

59.43
13.00
5772
55.94
88.45

75.51
59.32
828

5231
13.55

4172
-0.70

24.00
38.69

9.27

5.66

6.65
22.56
874

10.79
192

18.00

10.50
6.49
13.95
6.74
0.47

1472
6.54
8.20
9.27

18.85

3.55
158
226
6.20
381

n

5.08
232

370
1218

1.96
742
123
10,13
3.24

Favours Treatment

SMD [95%CI] (weight)

0.53 [0.05,1.00] (1.2%)
0.39 [0.63-0.15] (1.2%)
0.65[-1.13-0.18] (1.2%)
0.26[0.73,0.22] (1.2%)
0.06 [-0.26,0.39] (1.2%)
0.45[-1.19,0.29] (1.1%)
0.19 [0.03,0.34] (1.2%)
-0.11[-0.48, 0.26] (8.2%)

-1.50 [-2.07-0.93] (1.2%)
-0.93 [-1.28-0.58] (1.2%)
-0.81[-1.30-0.32] (1.2%)
-0.99 [-1.49-0.49] (1.2%)
-0.93 [-1.42-0.45] (1.2%)
0.65[-1.19:0.11] {1.2%)
-1.34[1.89-0.78] (1.2%)
0.01 [-0.51,0.49] (1.2%)
077 [F1.12-0.42] (1.2%)
-0.35[-0.76, 0.06] (1.2%)
-0.49 [-0.91-0.08] (1.2%)
124 [-1.74:0.741 (1.2%)
-0.82[-1.08,-0.56] (14.1%)
<-156-0.05>

-5.80 [-6.66,-4.95] (1.1%)
-9.86 [-11.20-8.52] (0.9%)
1.93 [-2.41-1.46] (1.2%)
0.04 [-035,044](1.2%)
A7 [1.73:0.611(1.2%)
-3.71[-8.73, 1.31) (5.5%)

-0.02 [-0.75,0.72] (1.1%)
0.14[0.39,0.10] (1.2%)
-0.09 [-0.44, 0.25] (1.2%)
0.00 [-0.49,0.49](1.2%)
0.29 [0.53-0.05] (1.2%)
-0.36 [-0.75, 0.04] (1.2%)
0.71 [0.18,1.25] (1.2%)
-0.08[-0.38, 0.21] (8.2%)

1,96 [-2.58-1.341 (1.1%)
0.85[-1.18-0.53] (1.2%)
180 [2.42-1.18] (1.1%)
-0.68 [-1.26,-0.08] (1.1%)
0.57 [0.99-0.15] (1.2%)
-1.14[-1.94,-0.34] (5.8%)

-0.90 [-1.18,-0.61] (100%)
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Fig 4.6.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no

intervention, placebo) on emotional functioning and mental health. SMD=standardised mean difference. Blue lines

show 95% confidence intervals (Cl) and green lines show prediction intervals (Pl). The shaded grey area indicates the

pre-specified range where the effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2

standard units). A indicates studies for which data transformation or imputation was required to include the result in
the meta-analysis. This may include crossover trials and studies that reported results as a dichotomous or ordinal
outcome (identifiable because no mean or SD is reported for the study in the forest plot). * Denotes studies for which

the direction of effect was changed to match the overall plot (e.g. positive numbers are beneficial).
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Comparison 2. Aromatherapy (massage) versus massage

The effect of aromatherapy (massage) compared to massage alone on emotional functioning and mental health is
uncertain overall (all population groups) and for each population group.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.6.2, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There were too few studies to detect publication bias in this analysis; however, given the
evidence for analyses with more studies, we cannot rule out the possibility that there could be studies (or
results) missing from the analysis that show effects favouring the control.

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

o Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were partly explained by population group, so inconsistent effects are mainly a concern for the
overall analysis (Figure 4.6.2; as explained in Appendix D, Section 4.5).

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

e Hospitalisation. Aromatherapy (massage) may reduce anxiety during hospitalisation slightly compared to
massage alone (SMD 0.21 lower, 95% Cl 0.47 lower to 0.06 higher (lower means less anxiety); 1> = 0 %; 3 studies,
232 participants; low certainty, Figure 4.6.2).

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (massage)
compared to massage alone on emotional functioning and mental health (all populations) (11 studies, 664
participants; very low certainty, Figure 4.6.2).

e Surgery. The evidence is very uncertain about the effect of aromatherapy (massage) compared to massage
alone on anxiety during labour and childbirth (2 studies, 130 participants; very low certainty). The result is too
imprecise to interpret (compatible with both large harm and large benefit).

e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (massage)
compared to massage alone on emotional functioning and mental health among people with cancer and
advanced disease (2 studies, 134 participants; very low certainty).

e Dementia. The evidence is very uncertain about the effect of aromatherapy (massage) compared to massage
alone on emotional functioning and mental health among people with dementia (agitation or other behaviour
change) (2 studies, 85 participants; very low certainty).

e Mental distress. The evidence is very uncertain about the effect of aromatherapy (massage) compared to
massage alone on emotional functioning and mental health among people with symptoms of mental distress.
(1 study, 57 participants; very low certainty).

None of the studies included for this analysis examined the effects of aromatherapy (massage) compared to massage

alone among people undergoing procedures, during labour and childbirth, or among people with a diagnosed mental
disorder.
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Table 4.6.2. Summary of findings for Comparison 2. the effect of aromatherapy (massage) versus inactive massage
control on emotional functioning and mental health.

Anticipated absolute effects” (95% Cl)

Risk with Certainty of the
Risk with inactive ~ aromatherapy Relative effect Ne of participants evidence
Outcomes massage control (massage) (95% Cl) (studies) (GRADE) Comments
SMD 0.3 SD The evidence is very uncertain about the
Emotional functioning lower effect of aromatherapy (massage)
and mental health: any - (0.64 lower to 0.04 - “ 06£(§Ts) @OODC) compared to massage alone on emotional
population higher) Very lowabe functioning and mental health (all
populations).
Emotional functioning SMD 0.45 SD The evidence is very uncertain about the
. lower effect of aromatherapy (massage)
aqd mentt.al healt.hi - (6.42 lower to 5.52 - 2 ;{:g)Ts) @Oqcf) compared to massage alone on
perioperative anxiety higher) Very lowee! herioperative anxiety compared to massage
(surgery) alone.

Emotional functioning
and mental health:
periprocedural anxiety - - - -

No studies included in this analysis report
effects of aromatherapy compared to
massage alone on people undergoing

(procedurr(taszj- not procedures.
reporte
Emotional functioning SMEI) 0.22 8D The evidence is very uncertain about the
and mental health ower effect of aromatherapy (massage)
among people with - (1.48 lower to 1.93 - 2 I123(‘33Ts) GBOOQ compared to massage alone on emotional
cancer and advanced higher) Very lowaes functioning and mental health among
disease people with cancer and advanced disease.
Emotional functioning SMD 0.21 SD
and mental health: (0.47 Ilowert 0.06 Aromatherapy (massage) may reduce
anxiety durin A O o B 232 . Py {massage) may reau
hospit:lisatioﬂ - higher) - (3RCTs) @ﬁgio anxiety during hospitalisation slightly

) compared to massage alone.
(cardiovascular, burns

and ICU patients)

Emotional functioning
and mental health:
anxiety during labour - - - -

No studies included in this analysis report
effects of aromatherapy (massage)
compared to massage alone during labour

and childbirth - not and childbirth.
reported
Emotional functioning SMEI) 0.46 SD The evidence is very uncertain about the
and mental health owel effect of aromatherapy massage compared
among people with (3.03 lower to 2.12 - 2 R?(53Ts) @OOCP to massage alone on emotional functioning
dementia (agitation or higher) Very lowae) and mental health among people with
behavioural change) dementia (or other behaviour change).
Emotional functioning SMD 1.2 SD . . .
and mental health lower The evidence is very uncertain about the
i (1.76 lower to 0.64 effect of aromatherapy (massage)
amor;g peorf)le Wltthl - lower) - (1 gZZT) @OOlo compared to massage alone on emotional
Symptoms of menta Very lowalmn functioning and mental health among
distress (menopause people with symptoms of mental distress.

only)

Emotional functioning
and mental health
among people with a
diagnosed mental - -
disorder (e.g.
depression, anxiety) -
not reported

No studies included in this analysis report
effects of aromatherapy (massage)
compared to massage alone among people
with a diagnosed mental disorder.
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Anticipated absolute effects” (95% Cl)

Risk with Certainty of the
Risk with inactive ~ aromatherapy Relative effect Ne of participants evidence
Outcomes massage control (massage) (95% CI) (studies) (GRADE) Comments

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention
(and its 95% Cl). Cl: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For emotional functioning and mental health,
the resulting interpretation is: < -0.2 is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference” between treatments), > 0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

b. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency. Confidence intervals overlap for the majority of studies (most compatible with both benefit and little or
no difference), however the interpretation of the point estimate varies in direction and magnitude across studies.

c. Serious imprecision (-1). The 95% confidence interval crosses the threshold for small but important improvement in emotional functioning and mental health (SMD of -0.2), which
means the result is compatible with important benefit (SMD -0.64 lower) and little or no difference (SMD 0.04 higher).

d. Very serious risk of bias (-2). All studies in analysis are at high risk of bias.
e. No serious inconsistency. Confidence intervals overlap for all studies, suggesting that any variation in results across studies may be unimportant.

f. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both small but important benefit (SMD -0.2) and small but important harm (SMD 0.2),
and is too wide for the result to be interpretable (SMD -6.42 to 5.52).

g. Serious indirectness (-1). Evidence from two small studies among people with cancer. Uncertain whether results would be generalisable.

h. Very serious imprecision (-2). The 95% confidence interval crosses the threshold for both a small but important improvement in emotional functioning and mental health (SMD -
0.2) and a small but important reduction (SMD 0.2), so the result is compatible with important benefit and important harm.

i. Serious imprecision (-1). The 95% confidence interval crosses the threshold for small but important improvement in emotional functioning and mental health (SMD of -0.2), which
means the result is compatible with important benefit (SMD -0.47 lower) and little or no difference (SMD 0.06 higher).

j. Serious indirectness (-1). Evidence from two small studies among people living with dementia. Uncertain whether results would be generalisable.

k. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both small but important benefit (SMD -0.2) and small but important harm (SMD 0.2),
and is too wide for the result to be interpretable (SMD -3.03 to 2.12).

. Inconsistency not assessed: single study

m. Very serious indirectness (-2). Evidence from one small study among women during menopause. Uncertain whether results apply to populations with symptoms of mental
distress (especially, symptoms of anxiety or depression) more generally.

n. No serious imprecision. Both the upper and lower limits of the 95% confidence interval are compatible with important benefit. Data are from a single small study with large effect.
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Measure Population Treatment Control SMD [95%CI] (weight) RoB

Cancer & advanced disease N Mean/n SD N Mean/n SD

Wilkinson 1995.1 STAIS (advanced cancer) 23 3061 7.01 23 3026 872 0.04 [-0.52,0.61] (9.6%) High
Wilkinson 1999 STAI-S (advanced cancer) 43 3112 9.69 44 2827 7.66 0.32 [-0.10,0.74] (11.4%) High
overall (from 2 studies, 133 participants) ——— 0.22 [-1.48, 1.93] (21.0%)
(1°=0%,1°=0.00)

Surgery

Mirhosseini 2021.1 STAIS (caesarean section) 40 5210 475 40 56.02 3797 -0.91 [-1.36,-0.45] (10.9%) High
Stevensen 1994 STAI-S + pain scale’ (cardiac surgery) 25 -8.00 367 25 -812 311 0.03 [-0.51,0.58] (9.8%) High
Overall (from 2 studies, 130 participants) < 4 2 -0.45[-6.42, 5.52] (20.8%)
(I°=85%1°=0.38)

Hospitalisation

Bahrami 2018 HADS - anxiety (CVD inpatient stress) 45 804 471 45 853 370 -0.11 [-0.52, 0.30] (11.5%) Some
Dunn 1995 Psychological assessment - anxiety (ICU patient stress) 36 . . 39 . -0.33 [-0.86, 0.21] (10.0%) High
Rafii 2020 STAI-S (burns inpatient stress) 34 4227 325 33 43.06 3.50 -0.23 [-0.71,0.24] (10.7%) High
overall (from 3 studies, 232 participants) L. -0.21[-0.47, 0.06] (32.2%)
(1°=0%,1°=0.00)

Dementia

Ballard 2002 CMAI overall (agitation, dementia) 35 4520 1040 36 53.30 17.60 -0.55[-1.02,-0.08] (10.8%) Some
Smallwood 2001 SOT - motor behaviour (BPSD) 7 3.20 530 7 3.44 830 -0.03 [-1.01, 0.95] (5.7%) High
Overall (from 2 studies, 85 participants) G — -0.46 [-3.03, 2.12] (16.4%)
(I*=0%,1°=0.00)

Mental distress

Darsareh 2012 MRS - psychological symptoms (menopause) 28 554 179 29 7.93 212 -1.20 [-1.76,-0.64] (9.7%) Some
overall (from 1 studies, 57 participants) L -1.20[-1.76,-0.64] (9.7%)
(1°=.9,1°=0.00)
Overall (from 10 studies, 637 participants) s -0.30 [-0.64, 0.04] (100%)
Prediction Interval (I°=70%,1°=0.16) <-1.28,0.67 >
Test for subgroup differences Ch|:(4)= 19.93 (p=0.001)

Favours Treatment Favours Control

T T 1T 1

-2 -1 1] 1 2

Fig 4.6.2 | Forest plot for comparison 2. the effect of aromatherapy (massage) versus inactive massage control on
emotional functioning and mental health. SMD=standardised mean difference. Blue lines show 95% confidence
intervals (Cl) and green lines show prediction intervals (Pl). The shaded grey area indicates the pre-specified range
where the effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). *
indicates studies for which data transformation or imputation was required to include the result in the meta-analysis.
This may include crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable
because no mean or SD is reported for the study in the forest plot). * Denotes studies for which the direction of effect
was changed to match the overall plot (e.g. positive numbers are beneficial).
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4.7 Health-related quality of life (HRQoL)

Overall, twenty studies that examined the effect of aromatherapy on HR-QoL were included for meta-analysis, six of
these contribute to both Comparison 1 and 2. A further 4 studies (353 participants) were eligible for one or both of the
HR-QoL meta-analyses, but could not be included (see below).

To be considered for the HR-QoL analysis, trials had to administer aromatherapy to a population living with cancer or a
chronic condition for longer-term care (i.e. delivering treatment over weeks or longer, not days) and measure HR-QoL in
a time-frame likely to detect meaningful improvement (i.e. generally 4 weeks or more from commencement treatment).

Comparison 1.

e Fourteen studies (1048 participants) contribute to the comparison of aromatherapy delivered by any mode
compared to an inactive control (Figure 4.7.1).
e An additional 4 trials (353 participants) were eligible for this comparison, but either did not report results that
could be included in the meta-analysis, or the results were unavailable or uninterpretable.
Comparison 2.

e Twelve studies (851 participants) contribute to the comparison of aromatherapy delivered by massage to an
inactive massage control (comparable to massage in the aromatherapy arm) (Figure 4.7.2).

e One additional trial (118 participants) was eligible for this comparison, but it reported results that were
unsuitable for analysis.

Characteristics of included studies
Types of populations

Included studies examined the effect of aromatherapy on health-related quality of life (HR-QoL) among people living
with

e Cancer and advanced disease (two involving people with advanced cancer, one involving people undergoing
chemotherapy, one any cancer)

e chronic conditions (behavioural change in dementia in three trials; menopause, musculoskeletal conditions,
and chronic kidney disease each in two trials; and single trials involving people with allergic rhinitis, diabetes,
neuropathic pain, multiple sclerosis, lymphoedema, and chronic prostatitis)

The specific condition addressed in each trial is reported in the forest plot (column 3, Figure 4.7.1 and Figure 4.7.2) with
full details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Comparison 1 (any mode of aromatherapy delivery). Of the 14 trials included in Comparison 1, aromatherapy was
delivered by massage in 8 trials, by inhalation in 5 trials, and topically in 1 trial. One of these 14 trials examined the
effects of two different aromatherapy interventions, testing aromatherapy delivered by both inhalation and massage.
The two treatment arms were combined prior to inclusion in the meta-analysis).

Lavender was the most commonly evaluated essential oil, either alone (4/14 trials) or in a blend (3 trials), followed by
chamomile (2 trials, one in a blend with lavender) and ginger (2 trials, one in a blend). Other essential oils were
evaluated in a single trial, most as part of a blend of essential oils (3 trials). One trial tailored essential oil blends for
individuals, and another gave participants a choice from a selection of essential oils.

In all trials among people with cancer, and a majority of trials among people with chronic conditions (7 of 11 trials),
aromatherapy was administered over a period of four to twelve weeks. We included two trials among people with
chronic conditions that administered aromatherapy multiple times over three weeks (since this was in keeping with our
intent to include trials of longer-term care) and one trial among people with allergic rhinitis in which aromatherapy was
delivered daily for seven days. In the latter case, we made an exception to the general rule because the core outcome
set for this population indicated that seven day follow up was sufficient for measurement of HR-QoL outcomes.
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Comparison 2 (aromatherapy delivered by massage).

Chamomile and lavender were the most commonly evaluated essential oils used for aromatherapy massage (4 trials
each), either alone or in a blend, followed by ginger and rosemary (2 trials, also used in blends). Other essential oils
were evaluated in a single trial, alone orin a blend. Four trials evaluated a blend of essential oils. The treatment period
was similar in studies that delivered aromatherapy by massage and by other modes (length of treatment from three to
12 weeks).

Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plots
(column 2, Figure 4.7.1 and Figure 4.7.2). Full details for each study are in Appendix E1, including the timing of outcome
measurement in relation to intervention and details of which outcome was selected when multiple were available.

All but one study measured HR-QoL on a scale, the exception being a study among people with behaviour change in
dementia for which % time in social withdrawal was measured. Across the nineteen studies that measured HR-QoL on a
scale, thirteen different scales were used. The only scales used in more than one trial were the SF-36 general health
scale (4 trials), the Rotterdam symptom checklist (3 trials among people living with cancer), and the Menopause Rating
Scale (MRS; 2 trials). Many of the studies used a condition-specific measure. All results were reported by trialists as a
score on the original scale.

Effects of aromatherapy on health-related quality of life
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

Aromatherapy may improve health-related quality of life overall (all population groups) and for people with chronic
conditions. Effects are uncertain for people living with cancer and advanced disease.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.7.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There is evidence that there could be studies (or results) missing from the analysis that show
effects favouring the control (i.e. selective non-reporting based on the direction and statistical significance of
results).

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

e Overall (all population groups). Aromatherapy (any mode) may improve health-related quality of life. (SMD
0.54 higher, 95% CI 0.13 higher to 0.94 higher; 1> = 87 %; 14 studies, 1048 participants; low certainty, Figure
4.7.1).

Results considered too uncertain to interpret

e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (any mode) on
cancer and advanced disease (3 studies, 527 participants; very low certainty).

e Chronic conditions. The evidence is very uncertain about the effect of aromatherapy (any mode) on health-
related quality of life for people with chronic conditions (11 studies, 521 participants; very low certainty Figure
4.7.1).
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Table 4.7.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control
(usual care, no intervention, placebo) on health-related quality of life.

Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual Risk with Certainty of the
care, placebo,no  aromatherapy Relative effect Ne of participants evidence
Outcomes intervention) (any mode) (95% CI) (studies) (GRADE) Comments
SMD 0.54 SD
Health-related quality higher 1048 o000 Aromatherapy (any mode) may improve
of life: all populations i (0.13 higher to ) (14 RCTs) Lowabed health-related quality of life.
0.94 higher)
Health-related quality SMD 0.34 SD The evidence is very uncertain about the
of life among people higher 527 @®OQOQ  effect of aromatherapy (any mode) on HR-
with cancer and | (0.90 lower to 1.57 i (3RCTs) Very lowsis QoL among people living with cancer and
advanced disease higher) advanced disease.
Health-related quality SMD 0.59 SD The evidence is very uncertain about the
of life among people higher 521 o000 effect of aromatherapy (any mode) on
with chronic i (0.06 higher to i (11 RCTs) Very lowabdn  health-related quality of life for people with
conditions 1.11 higher) chronic conditions.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For HR-QoL, the resulting interpretation is: > 0.2 is
beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), < -0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

b. No serious inconsistency. Confidence intervals overlap for most studies in the overall analysis and in the analysis for the chronic conditions subgroup, suggesting that any
variation in results across studies may be unimportant.

c. No serious imprecision. The 95% confidence interval crosses the threshold for a small but important improvement in HR-QoL (SMD of 0.2), so the result is compatible with
important benefit (SMD 0.94 higher) and little or no difference (SMD 0.13 higher). However, the extent to which the threshold is crossed is modest (likely due to inconsistent effects)
and both the upper and lower limit of the confidence interval favours the intervention, so we have not rated down for imprecision.

d. Publication bias strongly suspected (-1). Evidence from contour enhanced funnel plot that there could be missing studies which show effects favouring the control, especially
nonsignificant effects (see Appendix D).

e. Very serious risk of bias (-2). All studies in analysis are at high risk of bias.

f. Serious inconsistency (-1). Heterogeneity statistics indicate inconsistency, although there are too few studies to interpret the statistics with confidence. Confidence intervals do not
overlap for 2/3 studies, and the effects in these two studies is conflicting (little or no difference in one study; important benefit in the other).

g. Very serious imprecision (-2). The 95% confidence interval crosses the threshold for both a small but important improvement in HR-QoL (SMD 0.2) and a small but important
reduction in HR-QoL (SMD -0.2), so the result is compatible with important harm (SMD -0.90 lower) and important benefit (SMD 1.57 higher). While the confidence interval is too
wide to interpret the result, it is likely affected by inconsistency for which we have downgraded.

h. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important improvement in HR-QoL (SMD of 0.2), so the result is compatible with
important benefit (SMD 1.11 higher) and little or no difference (SMD 0.06 higher).
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Measure Population Treatment Control SMD [95%ClI] (weight) RoB

Cancer & advanced disease N Mean/n SD N Mean/n SD

Ovayolu 2014 RSCL overall (chemotherapy) 140 -58.25 12.94 70 -62.20 11.80 0.31 [0.03, 0.60] (8.8%) High
Wilcock 2004 NRS' (any cancer) 11 -1.90 2.10 18 -390 1.70 1.05 [0.27, 1.82] (6.6%) High
Wilkinson 2007 EORTC-QLQ-C30 - global QoL (any cancer) 144 340 3000 144 430 27.60 -0.03 [-0.26, 0.20] (9.0%) High
Overall (from 3 studies, 527 participants) e — 0.34[-0.90, 1.57] (24.4%)

(1°=84%,1°=0.17)

Chronic conditions

Darsareh 2012 MRS overall (menopause) 28 -13.11 291 30 22,13 3.68 2.67 [1.97,3.37] (7.0%) Some
Habibzadeh 2020 KDQOL-SF overall (haemodialysis) 30 5370 10.30 30 4880 14.07 0.39 [-0.11, 0.90] (7.9%) Some
Leach 2021 QoL-AD’ (agitation, dementia) 21 . . 17 . . 0.16 [-0.58, 0.90] (6.8%) Some
Pehlivan 2019 OAKQOL - mental health (knee OA) 30 6246 11.34 30 5400 13.40 0.67 [0.16,1.19] (7.9%) Some
Yip 2008 SF-36 - general health’ (knee pain) 19  1.89 1440 17 635 16.61 -0.28[-0.92, 0.36] (7.3%) Some
dos Reis Lucena 2021 MRS overall (menopause) 17 -12.30 720 18 -1590 7.30 0.49 [-0.17, 1.14] (7.2%) Some
Burns 2011 Blau QoL (agitation, Alzheimer's disease) 32 17.00 8321 31 -2.00 87.24 0.22 [-0.27,0.71] (8.0%) High
Choi 2016.1 RQLQ overall’ (perennial allergic rhinitis) 27 071 044 27 -1.32 077 0.95 [0.39, 1.50] (7.7%) High
Nasiri Lari 2020 WHOQOL-BREF overall (type 2 diabetes) 26 1 R 0.50 [0.16, 0.84] (8.6%) High
Rivaz 2021 SF-36 - general health’ (neuropathic pain) 26 . . 24 . . 1.51 [-5.37, 8.39] (0.3%) High
Seddighi-Khavidak 2020 MSIS-29-PSYCH' (multiple sclerosis) 15 -14.40 1370 15 -16.10 13.80 0.12 [-0.58, 0.82] (7.0%) High
Overall (from 11 studies, 521 participants) e 0.59[0.06, 1.11] (75.6%)
Prediction Interval (1°=85%,1°=0.49) <-1.08,2.25>
Overall (from 14 studies, 1048 participants) e 0.54[0.13, 0.94] (100%)
Prediction Interval (1°=87%,1°=0.39) —— <-0.88,1.95>
Test for subgroup differences: Chi’(1)= 0.48 (p=0.489)
Favours Control Favours Treatment
f T 1
2 0 2 4

Fig4.7.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on health-related quality of life (HR-QoL). SMD=standardised mean difference. Blue lines show
95% confidence intervals (Cl) and green lines show prediction intervals (Pl). The shaded grey area indicates the pre-
specified range where the effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard
units). A indicates studies for which data transformation or imputation was required to include the result in the meta-
analysis. This may include crossover trials and studies that reported results as a dichotomous or ordinal outcome
(identifiable because no mean or SD is reported for the study in the forest plot). * Denotes studies for which the
direction of effect was changed to match the overall plot (e.g. positive numbers are beneficial).

Comparison 2. Aromatherapy (massage) versus massage

The evidence is uncertain about the effects of aromatherapy massage on health-related quality of life overall (all
population groups) and for people living cancer and advanced disease. Aromatherapy massage may improve health-
related quality of life for people living with chronic conditions.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.7.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There were too few studies to detect publication bias in this analysis; however, given the
evidence from analyses with more studies, we cannot rule out the possibility that there could be studies (or
results) missing from the analysis that show effects favouring the control.

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

e Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. There
is some evidence that this may be partly explained by population group (Figure 4.7.1; as explained in Appendix
D, Section D.6). Our confidence in the combined estimate was still reduced for analyses in which some studies
found an important improvement in health-related quality of life (greater than the threshold for important
benefit, an SMD of 0.2 or higher) and others found little or no difference between aromatherapy and control,
with no credible evidence to explain whether this reflects true differences in the effects of aromatherapy or
methodological problems in some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.
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Results for which an interpretation was made (low certainty evidence)

Chronic conditions. Aromatherapy (massage) may improve health-related quality of life for people with chronic
conditions. (SMD 0.53 higher, 95% Cl 0.02 higher to 1.04 higher; I = 82 %); 9 studies, 581 participants; low
certainty Figure 4.7.2).

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (massage) on
health-related quality of life. (12 studies, 851 participants; very low certainty, Figure 4.7.2).

e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (massage) on
health-related quality of life for people living with cancer and advanced disease. (3 studies, 270 participants;
very low certainty Figure 4.7.2).

Table 4.7.2. Summary of findings for Comparison 2. the effect of aromatherapy (massage) versus inactive massage
control on health-related quality of life (HR-QoL).

Anticipated absolute effects” (95% Cl)

Risk with Certainty of the
Risk with inactive =~ aromatherapy Relative effect Ne of participants evidence
Outcomes massage control (massage) (95% ClI) (studies) (GRADE) Comments
. DT The evidence is very uncertain about
Heglth-related qu.allty - bLElIE - 851 GBOOO aromatherapy (massage) on health-related
of life: all populations (0.07 lower to 0.75 (12RCTs) Very lowabed et
. quality of life.
higher)
i ; SMD 0.15 SD The evidence is very uncertain about
Hzﬂf?eril:rt]iiﬂ::gty lower ) 270 ®OOQ  aromatherapy (massage) on health-related
: ) (0.44 lower to 0.13 (3RCTs) Very lowdefg quality of life for people living with cancer
advanced disease higher) and advanced disease.
Health-related quality S U] Aromatherapy (massage) may improve
g . higher 581 o000 >V .
of life: chronic . - ) health-related quality of life for people with
o (0.02 higher to (9 RCTs) Lowadhi i "
conditions 1.04 higher) chronic conditions.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% Cl). Cl: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For HR-QoL, the resulting interpretation is: > 0.2 is
beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), <-0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

b. Serious inconsistency (-1). Confidence intervals do not overlap for many studies, heterogeneity statistics indicate inconsistency, and the prediction interval indicates that the
effect in a new study could range from important benefit to important harm. However, the point estimate for the majority of studies indicates important benefit (SMD > 0.2) or frivial
effect (SMD -0.2 to 0.2) not harm. In addition, the subgroup analysis provides some evidence that population subgroup may explain some of the inconsistency (Appendix D for
explanation). For this reason, we have downgraded for serious not very serious inconsistency.

c. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important improvement in HR-QoL (SMD of 0.2), which means the result is compatible
with important benefit (SMD 0.75 higher) and little or no difference (SMD -0.07 lower).

d. Publication bias not detected. Too few studies in contour enhanced funnel plot to detect missing studies (see Appendix D).
e. Very serious risk of bias (-2). All studies in analysis are at high risk of bias.
f. No serious inconsistency. Confidence intervals overlap for all studies, suggesting that any variation in results across studies may be unimportant.

g. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important reduction in HR-QoL (SMD of -0.2), which means the result is compatible
with important harm (SMD -0.44 lower) and little or no difference (SMD 0.13 higher).

h. No serious inconsistency. Heterogeneity statistics indicate inconsistency. However, confidence intervals overlap for most studies and the point estimate for the majority of studies
(7/9) indicates important benefit (SMD > 0.2). The other two studies show a trivial effect (close to an SMD -0.2 to 0.2) not harm. For this reason, we have not downgraded for
inconsistency.

i. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important improvement in HR-QoL (SMD of 0.2), which means the result is compatible
with important benefit (SMD 1.04 higher) and little or no difference (SMD 0.02 higher).
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Measure Population Treatment Control SMD [95%Cl] (weight) RoB

Cancer & advanced disease N Mean/n SD N Mean/n SD

Ovayolu 2014 RSCL overall (chemotherapy) 70 -55.30 11.00 70 -53.00 11.10 -0.21[-0.54, 0.12] (10.0%) High
Wilkinson 1995.1 RSCL - psychological symptomstadvanced cancer) 22 973 414 21 857 522 -0.24[-0.83, 0.35] (8.5%) High
Wilkinson 1999 RSCL - psychological symmoms‘(advanced cancer) 43 -9.40 481 44 931 505 -0.02 [-0.43, 0.40] (9.5%) High
Overall (from 3 studies, 270 participants) e -0.15[-0.44, 0.13] (28.0%)

(I°=0%,7°=0.00)

Chronic conditions

Barclay 2006 MYMOP?2 - wellbeing (lymphoedema) 38 190 130 37 150 120 0.32 [-0.13,0.77] (9.3%) Some
Darsareh 2012 MRS overall (menopause) 28 -1311 291 29 -19.07 2.84 2.04 [1.41, 2.68] (8.2%) Some
Habibzadeh 2020 KDQOL-SF overall (haemodialysis) 30 53.70 1030 30 53.50 1510 0.02 [-0.48,0.51] (9.1%) Some
Mohammadpourhodki 2021 SF-36 - total (haemodialysis) 70 63.80 2093 35 47.60 21.00 0.77 [ 0.35, 1.18] (9.5%) Some
Pehlivan 2019 OAKQOL - mental health (knee 0A) 30 6246 11.34 30 5848 12.66 0.33 [-0.18, 0.83] (9.0%) Some
Ying 2019 NIH-CPSI - QoL” (chronic prostatitis) 32 150 200 34 090 210 0.29 [0.19,0.77] (9.2%) Some
Yip 2008 SF-36 - general health’ (knee pain) 19 1.89 1440 17 518 1538 -0.22 [-0.86, 0.43] (8.2%) Some
Ballard 2002 % time in social withdrawal ™ (agitation, dementia) 35 370 11.70 36 -560 14.10 0.71 [0.23,1.18] (9.2%) High
Rivaz 2021 SF-36 - general health’ (neuropathic pain) 26 . . 25 . . 1.52 [-5.29, 8.32] (0.3%) High

Overall (from 9 studies, 581 participants) | 0.53[0.02, 1.04] (72.0%)
(I’=82%,1°=0.35)
Overall (from 12 studies, 851 participants) o ] 0.34 [-0.07, 0.75] (100%)
Prediction Interval (I°=84%,1°=0.32) —— <-1.00,1.67 >
Test for subgroup differences: Chiz(1): 6.95 (p=0.008)

Favours Control Favours Treatment

f T 1
-2 0 2 4

Fig 4.7.2 | Forest plot for comparison 2. the effect of aromatherapy (massage) versus inactive massage control on
health-related quality of life (HR-QoL). SMD=standardised mean difference. Blue lines show 95% confidence intervals
(CI) and green lines show prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the
effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). * indicates studies
for which data transformation or imputation was required to include the result in the meta-analysis. This may include
crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean
or SD is reported for the study in the forest plot). * Denotes studies for which the direction of effect was changed to
match the overall plot (e.g. positive numbers are beneficial).
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4.8 Physical function

Overall, thirteen studies that examined the effect of aromatherapy on physical function were included for meta-
analysis, four of these contribute to both Comparison 1 and 2. A further two studies (238 participants) were eligible for
one or both of the physical function meta-analyses, but could not be included (see below).

To be considered for the physical function analysis, trials had to administer aromatherapy to an eligible population for
longer-term care (i.e. delivering treatment over weeks or longer, not days) and measure physical function in a time-
frame likely to detect meaningful improvement (i.e. not immediately after a single treatment). No studies were
excluded from the analysis on this basis.

Comparison 1.

e Tenstudies (527 participants) contribute to the comparison of aromatherapy delivered by any mode compared
to an inactive control (Figure 4.8.1).
e Two additional trials (238 participants) were eligible for this comparison, but did not report results that could
be included in the meta-analysis.
Comparison 2.

e Seven studies (434 participants) contribute to the comparison of aromatherapy delivered by massage to an
inactive massage control (comparable to massage in the aromatherapy arm) (Figure 4.8.2).

e Anadditional trial (118 participants) was eligible for this comparison, but did not report results that could be
included in the meta-analysis.

Characteristics of included studies
Types of populations
Included studies examined the effect of aromatherapy on physical function among people living with

e chronic musculoskeletal conditions (knee osteoarthritis/pain in six trials; neck pain and carpal tunnel
syndrome, one trial each),

e cancer and advanced disease (people undergoing chemotherapy in one trial), and

e chronic conditions (neuropathic pain in two trials; chronic kidney disease and multiple sclerosis, one trial
each).

The specific condition addressed in each trial is reported in the forest plot (column 3, Figure 4.8.1 and Figure 4.8.2) with
full details for each study including eligibility criteria, participant characteristics, and ICD 11 codes in Appendix E1.

Types of interventions

Comparison 1 (any mode of aromatherapy delivery). Of the 10 trials included in Comparison 1, aromatherapy was
delivered by massage in 5 trials, topically in 3 trials and by inhalation in 2 trials. Lavender was the most commonly
evaluated essential oil (5 trials), followed by ginger (3 trials, one in a blend with rosemary), nutmeg and chamomile (one
trial each).

In the majority of trials involving people with chronic musculoskeletal conditions and other chronic conditions,
aromatherapy was administered over a period of three weeks (6 of 9 trials; 4 weeks in 2 trials, 8 weeks in 1 trial). In the
single trial involving people with cancer, aromatherapy was delivered continuously for five days after chemotherapy.

Comparison 2 (aromatherapy delivered by massage). In Comparison 2, the essential oils evaluated were ginger (3
trials, one in a blend with rosemary), lavender (2 trials), orange (1 trial) and a blend of four oils (1 trial). The
aromatherapy treatment period ranged from three to five weeks.

Types of outcomes

The outcome measure from which data were included for meta-analysis is reported for each trial in the forest plots
(column 2, Figure 4.8.1 and Figure 4.8.2). Full details for each study are in Appendix E1, including the timing of outcome
measurement in relation to intervention and details of which outcome was selected when multiple were available.
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The Western Ontario McMaster Osteoarthritis Index (WOMAC) was used in all but one study among people with knee
osteoarthritis/pain (5 of 6 trials, of which 4 reported results from the physical function scale). The SF-36 physical
function scale was used in two trials (one on neuropathic pain, one on haemodialysis). Condition specific measures
were used in other trials, for example the EORTC QLQ-C30 physical functioning scale in the trial involving people with
cancer, the Neck Disability Index (NDI), the Boston Carpal Tunnel Syndrome Questionnaire (BCTQ), the Multiple
Sclerosis Impact Scale (MSIS-29), and the Brief Pain Inventory for diabetic peripheral neuropathy (BPI-DPN).

All results were reported as a score on the original scale (e.g. physical function on the WOMAC).
Effects of aromatherapy on physical function
Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention)

Aromatherapy may improve physical function in general (all population groups) and for chronic musculoskeletal
conditions (mainly knee osteoarthritis/pain), however the results are uncertain. The evidence is very uncertain about
effects on physical function for people with cancer and advanced disease and with other chronic conditions.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.8.1, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.

e Publication bias. There were too few studies to detect publication bias in this analysis; however, given the
evidence for analyses with more studies, we cannot rule out the possibility that there could be studies (or
results) missing from the analysis that show effects favouring the control.

o Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that it was not possible to examine the impact
of these methodological limitations on the estimate of the intervention effect using the approach specified in
our protocol (limiting analyses to studies at low risk of bias).

e Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.8.1; as explained in Appendix D, Section D.7).
There is some evidence that the mode by which aromatherapy was delivered may partly explain the
inconsistency but the results are inconclusive (Appendix D, Section D.7 and Figure D.7.1). Overall, the
inconsistency reduced our confidence in the combined estimate because some studies found an improvement
in physical function (greater than the threshold for important benefit, an SMD of 0.2 or higher) while others
found little or no difference between aromatherapy and control, with no credible evidence to explain whether
this reflects true differences in the effects of aromatherapy or methodological problems in some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

e Overall (all population groups). Aromatherapy (any mode) may improve physical function, (SMD 0.50 higher,
95% CI 0.15 higher to 0.85 higher; I =75 %; 10 studies, 527 participants; low certainty, Figure 4.8.1).

e Chronic musculoskeletal conditions. Aromatherapy (any mode) may improve physical function among people
with knee osteoarthritis, but the effects are very uncertain for other chronic musculoskeletal conditions (SMD
0.61 higher, 95% CI 0.15 higher to 1.07 higher; I> = 59 %; 6 studies, 313 participants, 265 with knee osteoarthritis;
low certainty Figure 4.8.1).

Results considered too uncertain to interpret
e Cancer and advanced disease. The evidence is very uncertain about the effect of aromatherapy (any mode) on
physical function among people living with cancer and advanced disease (1 trial, 60 participants; very low
certainty).
e  Other chronic conditions. The evidence is very uncertain about the effect of aromatherapy (any mode) on
physical function among people with other chronic conditions (3 studies, 154 participants; very low certainty).

No studies were included in this analysis among people with headache or migraine (chronic or episodic).
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Table 4.8.1. Summary of findings for Comparison 1. the effect of aromatherapy (any mode) versus inactive control
(usual care, no intervention, placebo) on physical function.

Anticipated absolute effects” (95% Cl)

Risk with inactive

control (usual care, Risk with
placebo, no aromatherapy (any Relative effect Ne of participants Certainty of the evidence
Outcomes intervention) mode) (95% ClI) (studies) (GRADE) Comments
Physical SMD 0.50 SD higher
function: all (0.15 higher to 0.85 527 OO Aromatherapy (any made)
; - higher - may improve on physica
p;lr):'?)t;(:” gher) (10RCTs) Lowpsde function.
u
Physical SMD 0.61 SD higher
function: (01 5 higher to 1.07
chronic higher) Aromatherapy (any mode)
musculoskeletal ma;’ﬂ'q’gﬁéogzowé’svm f;]n":é"’”
Con(iltlﬁns - - 6 :I?C?Ts) EBEBOh_O osteoarthritis. The effects are
(m.aln Y Knee Lowes! very uncertain for other
OA; also knee chronic musculoskeletal
pain, carpal conditions.
tunnel
syndrome)f
Physical SMD 0.01 SD lower The evidence is very
. (0.16 lower to 0.15 uncertain about the effect of
f:r;(étlgg{/:sgggr ) higher) ) 60 o000 aromatherapy (any mode) on
. (1RCT) Very lowekimn physical function among
disease v M
) people living with cancer and
(chemotherapy) advanced disease.
Physical SMD 0.61 SD higher
function: other (1.23 lower to 2.46 The evidence is very
chronic higher) uncertain about the effect of
conditions i ) 154 @OOO aromatherapy (any mode) on
3RCTs Very lowbepa physical function among
y
(neuropathy, people with other chronic
mU”'P'e) conditions.
sclerosis)e

No studies included in this
analysis report effect of
aromatherapy (any mode) for
people with migraine or
headache.

Physical function:
migraine or headache

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For physical function, the resulting interpretation is:
> (.2 is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), < -0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations

a. Measures varied: WOMAC physical function, BCTQ - function, ISK overall, WOMAC overall, EORTC QLQ C30 - physical function, BPI-DPN walking, SF-36 physical function,
MSIS-29-PHYS

b. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

c. Serious inconsistency (-1). Heterogeneity statistics suggest inconsistent results, however the confidence intervals overlap for most studies, and the majority of point estimate
indicates important benefit (SMD of 0.2 or higher) or little or no difference, not harm. We have downgraded for serious not very serious inconsistency.

d. No serious imprecision. The 95% confidence interval crosses the threshold for a small but important improvement in function (SMD of 0.2), so the result is compatible with
important benefit (SMD 0.85 higher) and little or no difference (SMD 0.15 higher). However, the extent to which the threshold is crossed is modest (likely due to inconsistent effects,
which is rated down) and both the upper and lower limit of the confidence interval favours the intervention, so we have not rated down for imprecision.
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e. Publication bias undetected. Evidence from sensitivity analysis and contour enhanced funnel plot for the overall analysis indicated that there could be missing studies which show
effects favouring the control, but the number of studies is small so this could be due to reasons other than reporting bias (see Appendix D).

f. Measures varied: WOMAC physical function, BCTQ - function, ISK overall, WOMAC overall
g. Very serious risk of bias (-2). The majority of studies in analysis (most weight) are at high risk of bias.

h. No serious inconsistency. Heterogeneity statistics suggest inconsistent results, however the confidence intervals overlap for all studies, and all but one point estimate indicates
important benefit (SMD of 0.2 or higher). For this reason we have not downgraded for inconsistency.

i. No serious imprecision. The 95% confidence interval crosses the threshold for a small but important improvement in function (SMD of 0.2), so the result is compatible with
important benefit (SMD 1.07 higher) and little or no difference (SMD 0.15 higher). However, the extent to which the threshold is crossed is modest (likely due some inconsistency)
and both the upper and lower limit of the confidence interval favours the intervention, so we have not rated down for imprecision.

j- Measure: EORTC QLQ C30 - physical function
k. Serious risk of bias (-1). Single study at high risk of bias; however there is little or no difference between treatments so downgraded for serious not very serious risk of bias.
I. Inconsistency not assessed: single study

m. Very serious indirectness (-2): Evidence from one small study among people receiving care during chemotherapy. Uncertain whether results apply to populations with cancer
more generally.

n. No serious imprecision. Both the upper and lower limits of the 95% confidence interval (SMD -0.16 to 0.15) are compatible with little or no effect on function (SMD -0.2 to 0.2).
0. Measures varied: BPI-DPN walking, SF-36 physical function, MSIS-29-PHYS
p. Serious inconsistency (-1). Confidence intervals overlap marginally and effect estimates vary widely.

q. Very serious imprecision (-2). The 95% confidence interval crosses the threshold for both an important increase in function (SMD 0.2) and important reduction in function (SMD -
0.2), so the result is compatible with important benefit (SMD 2.46 higher) and important harm (SMD 1.23 lower).

Measure Population Treatment Control SMD [95%ClI] (weight) RoB
Chronic musculoskeletal conditions N Mean/n SD N Mean/n SD
Pehlivan 2019 WOMAG - physical function’ (knee OA) 30 -29.53 950 30 -33.14 8.85 0.39 [0.12,0.89] (11.4%) Some
Yip 2008 WOMAC - physical function’ (knee pain) 19 -10.13 645 17 -16.14 590 0.95 [0.27,1.62] (9.3%) Some
Eftekharsadat 2018 BCTQ - functional status’ (carpal tunnel syndrome) 24 -159 029 24 -1.78 0.53 0.44 [-0.13,1.00] (10.6%)  High
El Sayed 2020 ISK overall (modifled)' (knee OA) 30 -9.63 5.01 30 -13.33 3.50 0.85 [0.32,1.37](11.1%)  High
Nasiri 2016 WOMAC overall (knee OA) 27 2422 8.03 26 -32.88 6.58 1.16 [0.59,1.73] (10.5%)  High
Shoara 2015 WOMAC - physical function’ (knee OA) 28 -2525 13.10 28 -24.82 17.20 -0.03 [0.54,0.49] (11.2%)  High
Overall (from 6 studies, 313 participants) o ) 0.61[0.15,1.07] (64.1%)
(1°=59%,1°=0.11)
Cancer & advanced disease
Lua 2015 EORTC QLQ-C30 - physical functioning’ (chemotherapy) 30 . . 30 . . -0.01 [0.16,0.15] (15.2%)  High
Overall (from 1 studies, 60 participants) E 3 -0.01[-0.16, 0.15] (15.2%)
(*=.%1°=0.00)
Chronic conditions
Motilal 2013 BPI-DPN - walking ability (diabetic polyneuropathy) 37 -1.05 232 37 -1.19 272 0.05 [-0.40,0.51] (12.0%) Some
Rivaz 2021 SF-36 - physical function’ (neuropathic pain) 26 . . 24 2.16 [4.23,8.55] (0.2%)  High
Seddighi-Khavidak 2020 MSIS-29-PHYS' (multiple sclerosis) 15 -21.70 16.00 15 -46.00 23.50 1.18 [0.42,1.93] (8.4%) High
Overall (from 3 studies, 154 participants) ¥ 0.61 [-1.23, 2.46] (20.7%)
(*=71%,1°=0.50)
Overall (from 10 studies, 527 participants) L 0.50 [0.15, 0.85] (100%)
Prediction Interval (1°=75%,1°=0.17) ——— <-0.52,1.52>
Test for subgroup differences: Ch\z(2)= 10.65 (p=0.005)

Favours Control Favours Treatment
To0 1 2 s

Fig 4.8.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no
intervention, placebo) on physical function. SMD=standardised mean difference. Blue lines show 95% confidence
intervals (Cl) and green lines show prediction intervals (Pl). The shaded grey area indicates the pre-specified range
where the effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). *
indicates studies for which data transformation or imputation was required to include the result in the meta-analysis.
This may include crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable
because no mean or SD is reported for the study in the forest plot). * Denotes studies for which the direction of effect
was changed to match the overall plot (e.g. positive numbers are beneficial).

Comparison 2. Aromatherapy (massage) versus massage

The evidence is very uncertain about effects of aromatherapy on physical function overall (any population) and for
people with chronic musculoskeletal conditions and other chronic conditions.

Factors that reduced our certainty in the combined estimates of effect differed somewhat for each population group, as
explained in the GRADE summary of findings table (Table 4.8.2, explanations). In combination, these factors raise
concern that any observed benefit could be overestimated (or harm underestimated). Major concerns are as follows.
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e Publication bias. There were too few studies to detect publication bias in this analysis; however, given the
evidence for analyses with more studies, we cannot rule out the possibility that there could be studies (or
results) missing from the analysis that show effects favouring the control.

e Risk of bias in included trials. All trials in the analysis have methodological limitations (high risk of bias or
some concerns). The absence of trials at low risk of bias meant that sensitivity analysis assessing risk of bias by
looking at results only for low risk of bias were not conducted (as per the protocol).

e Inconsistent results that lead to different conclusions about the effects of aromatherapy. There is evidence
that the size of the intervention effect differs across studies beyond what would be expected by chance. These
differences were not explained by population group (Figure 4.8.2; as explained in Appendix D, Section D.7).
Overall, the inconsistency reduced our confidence in the combined estimate because some studies found an
improvement in physical function (greater than the threshold for important benefit, an SMD of 0.2 or higher)
while others found little or no difference between aromatherapy and control, with no credible evidence to
explain whether this reflects true differences in the effects of aromatherapy or methodological problems in
some studies.

Concerns relating to each finding were considered in the GRADE assessment when interpreting the result. The findings
are as follows.

Results for which an interpretation was made (low certainty evidence)

None.

Results considered too uncertain to interpret

e Overall (all population groups). The evidence is very uncertain about the effect of aromatherapy (massage) on
physical function (7 studies, 434 participants; very low certainty, Figure 4.8.2).

e Chronic musculoskeletal conditions. The evidence is very uncertain about the effect of aromatherapy
(massage) on physical function among people with chronic musculoskeletal conditions (5 studies, 278
participants; very low certainty Figure 4.8.2).

e  Other chronic conditions. The evidence is very uncertain about the effect of aromatherapy (massage) on
physical function among people with other chronic conditions (2 studies, 156 participants; very low certainty).

No studies were included in the analysis that examined the effect of aromatherapy massage on physical function
among people living with cancer and advanced disease or headache and migraine.

Table 4.8.2. Summary of findings for Comparison 2. the effect of aromatherapy (massage) versus inactive massage
control on physical function.

Anticipated absolute effects” (95% Cl)

Risk with inactive Risk with Certainty of the
control aromatherapy Relative effect Ne of participants evidence
Outcomes (massage) (massage) (95% ClI) (studies) (GRADE) Comments
SMD 0.45 SD . . .
Physical function: all higher 434 @OOO The evidence is very uncertain about the
. A - s - effect of aromatherapy (massage) physical
population groupse (0.09 higher to (TRCTs) Very lowbede function
0.80 higher) '
Physical function: SMD 0.39 SD The eviderice | ain about th
chronic higher e evidence is very uncertain about the
musculoskeletal ) (0.12 lower to 0.91 ) 2718 DOOQ  effect of aromatherapy (massage) physical
" . higher (5RCTs) Very lowbces function among people with chronic
dit k gher) ry
(:(on : '823 |£nec pE':llr)lf, musculoskeletal conditions.
nee OA, knee pain
Physical function: SMD 0.63 SD The eviderice | ain about th
other chronic higher e evidence is very uncertain about the
conditions ) (0.60 lower to 1.86 ) 156 o000 effect of aromatherapy (massage) on
higher) (2RCTs) Very lowbeii physical function among people with other

(haemodialysis,
neuropathic pain)®

chronic conditions.
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Anticipated absolute effects” (95% Cl)

Risk with inactive Risk with Certainty of the
control aromatherapy Relative effect Ne of participants evidence
Outcomes (massage) (massage) (95% CI) (studies) (GRADE) Comments

Physical function: No studies included in this analysis report
effect of aromatherapy (massage) for

migraine or headache people with migraine or headache.
s it s o
Cance:j iC;reZ(sj;anced people living with cancer or advanced

disease.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI). CI: confidence interval; SMD: standardised mean difference

The threshold for an important difference was an SMD of 0.2 (used for interpreting point estimates and confidence intervals). For physical function, the resulting interpretation is:
> 0.2 is beneficial, -0.2 to 0.2 is trivial or unimportant ("little or no difference" between treatments), <-0.2 is harmful

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations
a. Measures varied: NDI, WOMAC - physical function, WOMAC - overall, SF-36 physical function.
b. Serious risk of bias (-1). All studies in the analysis are at high risk of bias or some concerns, such that the observed benefit may be overestimated.

c. Serious inconsistency (-1). Heterogeneity statistics suggest inconsistent results. The confidence intervals overlap for all studies, suggesting compatible results, however, in the
overall analysis the point estimate indicates important benefit (SMD of 0.2 or higher) in 4/7 studies and little or no difference in 2/7 (the Cl is too wide to interpret the last study). In
the chronic MsK subgroup, 3/5 point estimates indicate benefit and 2/5 no difference. For this reason we have rated down for inconsistency.

d. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important improvement in function (SMD of 0.2), so the result is compatible with
important benefit (SMD 0.80 higher) and little or no difference (SMD 0.09 higher).

e. Publication bias not detected. The number of studies in the analysis was too small to identify whether missing results are likely from the contour enhanced funnel plot (see
Appendix D).

f. Measures varied: NDI, WOMAC - physical function, WOMAC - overall.

g. Serious imprecision (-1). The 95% confidence interval crosses the threshold for a small but important improvement in function (SMD of 0.2), so the result is compatible with
important benefit (SMD 0.91 higher) and little or no difference (SMD -0.12 lower).

h. Measures: SF-36 physical function.

i. No serious inconsistency. Heterogeneity statistics do not suggest inconsistent results, the confidence intervals overlap completely, and the point estimate in both studies indicates
important benefit (SMD of 0.2 or higher).

j. Extremely serious imprecision (-3). The 95% confidence interval crosses the threshold for both an important increase in function (SMD 0.2) and important reduction in function
(SMD -0.2), so the result is compatible with important harm (SMD 0.60 lower) and important benefit (SMD 1.86 higher). The confidence interval is too wide to interpret the result.
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Measure Populati T Control SMD [95%CI] (weight) RoB
Chronic musculoskeletal conditions N Mean/n SD N  Mean/n SD
Qu 2014 NDI overall” (neck pain) 30 -29.87 8.14 30 -30.33  7.61 0.06 [-0.44,0.56] (17.0%) Some
Pehlivan 2019 WOMAC - physical function’ (knee 0A) 30 -29.53 9.50 30 -33.58 14.26 0.33 [0.17,0.83] (16.9%) Some
Tosun 2017 WOMAC - physical function’ (knee OA) 34 -3.54 1.58 34 -5.43  1.99 1.04 [0.54,1.54] (16.9%) Some
Yip 2008 WOMAG - physical function’ (knee pain) 19 -10.13  6.45 17 -1013 523 0.00 [-0.64,0.64] (13.1%) Some
Nasiri 2016 WOMAGC overall (knee 0A) 27 -2422 8.03 27 2781 693 0.47 [-0.06,1.00] (15.9%)  High
Overall (from 5 studies, 278 participants) ¥ 0.39[-0.12, 0.91] (79.8%)
(IF=59%,1°=0.10)
Chronic conditions
Mohammadpourhodki 2021 SF-36 - physical function (haemodialysis) 70 58.97 33.76 35 38.14 31.53 0.63 [0.21,1.04] (20.0%) Some
Rivaz 2021 SF-36 - physical function’ (neuropathic pain) 26 R . 25 . . 2.12 [-4.21, 8.45] (0.2%) High
Overall (from 2 studies, 156 participants) ———— 0.63 [-0.60, 1.86] (20.2%)
(I*=0%,1°=0.00)
Overall (from 7 studies, 434 participants) e 0.45[0.09, 0.80] (100%)
(I*=48%,1°=0.07)
Test for subgroup differences: Chi2(1)= 0.71 (p=0.399)
Favours Control Favours Treatment
T T T 1
1 0 1 2 3

Fig 4.8.2 | Forest plot for comparison 2. the effect of aromatherapy (massage) versus inactive massage control on
physical function. SMD=standardised mean difference. Blue lines show 95% confidence intervals (Cl) and green lines
show prediction intervals (Pl). The shaded grey area indicates the pre-specified range where the effect of aromatherapy
is considered to be no different from control (SMD -0.2 to 0.2 standard units). # indicates studies for which data
transformation or imputation was required to include the result in the meta-analysis. This may include crossover trials
and studies that reported results as a dichotomous or ordinal outcome (identifiable because no mean or SD is reported
for the study in the forest plot). * Denotes studies for which the direction of effect was changed to match the overall plot
(e.g. positive numbers are beneficial).
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5. Discussion
Summary of the main results

This review was limited to assessment of the evidence for certain conditions and groups of people to inform the
Australian Government about health policy decisions for private health insurance rebates. This review was not
designed to assess all the reasons that people use aromatherapy, or the reasons practitioners prescribe
aromatherapy and was not intended to inform individual choices about using aromatherapy.

This systematic review included a large body of research from trials of aromatherapy. For each outcome, we
examined the effects of aromatherapy overall (across multiple conditions) and for specific population groups.
This approach makes use of the body of evidence to evaluate whether there is evidence that aromatherapy works
across multiple population groups or whether any effects might be limited to specific population groups.

Of the 323 studies included in the review, 234 were eligible for at least one synthesis (the remaining 89 studies
were included in the evidence inventory). Across all syntheses, we were able to include data from 201 studies. The
largest syntheses examined the effect of aromatherapy delivered by any mode on pain (7193 participants in 82
trials) and emotional functioning and mental health (7032 participants in 86 trials). Only two of the seven
analyses for this comparison had fewer than 1000 participants (physical function, 527 participants; fatigue, 795
participants).

We found that across multiple conditions, compared to an inactive control (placebo, no intervention, usual care),
aromatherapy (delivered by inhalation, massage, or topically):

* may improve sleep quality (low certainty evidence; no trials among people living with dementia and
behaviour change),

* may improve health-related quality of life (low certainty evidence),

* may improve physical function (low certainty evidence).

For other outcomes (pain, nausea and vomiting, fatigue, emotional functioning and mental health) we are
uncertain about the effects of aromatherapy across multiple conditions. For these outcomes, the effects varied
importantly across studies; some studies showed benefit, others showed little or no effect on the outcome. These
inconsistent effects were not explained by differences in the population receiving aromatherapy nor by the way
in which aromatherapy was delivered (mode of delivery). However, the evidence was considered more certain for
some population groups as follows.

There was low certainty that aromatherapy may improve
* pain among people with chronic musculoskeletal conditions,
* acute or episodic pain conditions (mainly dysmenorrhea)
* nausea and vomiting during pregnancy,
» sleep during hospitalisation (not surgery, mainly cardiovascular)
* mental health among people with symptoms of mental distress,
»  physical function among people with chronic musculoskeletal conditions.

There was also low certainty evidence that aromatherapy may have little or no effect on
* mental distress among people living with cancer or advanced disease
* mental health among people living with dementia (mainly agitation)

Fewer studies compared aromatherapy massage to an inactive massage control (comparable to that used in the
aromatherapy arm), with no studies on nausea and vomiting or sleep quality. This comparison was included to
isolate the effect of aromatherapy from those of massage. There was low certainty evidence that health-related
quality of life improved with aromatherapy massage, but it was uncertain whether there was benefit or little or no
effect on other outcomes. Consistent with this finding, our exploratory (subgroup) analyses did not provide
credible evidence that delivering aromatherapy by massage had larger effects than by inhalation or topically.
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Comparability of these findings with other systematic reviews

A 2019 mapping review examined the effects of aromatherapy on health outcomes [51]. The scope of the
mapping review was similar to our review, but the evidence came from existing systematic reviews, so many
questions were not covered and the evidence was less up-to-date. Consistent with our findings, the authors
found evidence that aromatherapy inhalation (including massage) improved sleep quality in various populations
(low confidence evidence), reduced pain during labour and childbirth (moderate confidence), had no effect on
anxiety in palliative care (moderate confidence), and reduced pain in dysmenorrhea (moderate confidence). Our
rating of certainty was low for these outcomes. This is unsurprising because existing systematic reviews rarely
provide complete information to assess certainty (the authors state “our measure of the level of confidence
cannot approach the rigor represented by standardized approaches”, p6, [51]. For example, the authors did not
examine the impact of publication bias, which is an important difference because concerns about publication
reduced our certainty in many findings (e.g. all results for pain) and the body of evidence overall. The mapping
review also found ‘unclear/insufficient’ evidence about effects on pain and psychological outcomes in other
populations (including perioperative), nausea and vomiting (all studied populations), and ‘global symptoms’
(encompassing HR-QoL, fatigue, physical function). There was no evidence for many populations we considered
because they had not been covered by existing systematic reviews.

Overall completeness and applicability of evidence

There is an extensive body of evidence examining the effects of aromatherapy on health outcomes, in particular
on pain and emotional functioning and mental health. Included studies addressed outcomes or conditions
identified in the PRACI survey as most often treated in Australia (i.e. stress and mental health, musculoskeletal
condition associated with chronic pain, sleep disruption, and cancer and palliative care). Headache and migraine
and sports injury were exceptions. The evidence is dominated by studies evaluating aromatherapy for acute
indications such as control of pain, anxiety and other outcomes perioperatively (46 of 201 trials in the analysis),
periprocedurally (45 trials), and during labour and childbirth (11 trials). Fewer studies have examined the effects
of aromatherapy among people living with chronic or life-limiting conditions, for whom the use of aromatherapy
for supportive care is of interest [13, 31, 35]. Of the 201 trials included in analyses, 30 were among people with
chronic conditions (covering a diversity of conditions), 16 were among people living with cancer or advanced
disease, and nine among people living with dementia and behaviour change.

The vast majority of studies included in the analysis were conducted in Iran (91 of 201 trials), followed by Turkey
(37 of 201), the United States of America (15 trials) and the United Kingdom (11 trials). Other countries in which
multiple trials were conducted included Taiwan (7 trials), Korea (7 trials), China (4 trials) and Japan (3 trials).
Many of the trials in Iran and Turkey were in hospital settings.

Certainty of the evidence

The certainty of evidence was considered when interpreting each result by applying the GRADE approach. Despite
the large body of trials research on the effects of aromatherapy, the evidence arising from this review is of low or
very low certainty for all results. Overarching concerns that reduce confidence in all findings arise from
methodological limitations of included trials (for all 201 studies in the analysis there was either a high risk of bias
or some concerns), missing results (evidence that results may be missing for studies for which results favoured
the control), and inconsistent results across studies (some showing benefit, others showing little or no effect).
Additional concerns applied to many findings. Methodological limitations of the included studies included a risk
of bias arising from the randomised process, unblinded outcome assessment; and selection of the reported
results. Many of these limitations in the conduct and reporting of trials were preventable.

In addition to factors addressed in the GRADE assessment, there were major problems with the quality of
reporting in the included studies. Incomplete and ambiguous reporting affected our ability to understand the
study design and confirm design features related to bias. It also led to exclusion of a large amount of data from
the analyses; 41 trials (4415 participants) had data missing from at least one analysis for which it was eligible. In a
high proportion of these studies, the problems with the data were so concerning that the results were not
trusted. We chose not to report or synthesise results for studies that could not be included in meta-analyses.
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Potential biases in the review process

In this review we applied methods recommended in the Cochrane handbook for systematic reviews of
interventions and the GRADE approach, as per the detailed protocol that was prospectively registered on
PROSPERO after undergoing independent methodological review. The populations and outcomes eligible for the
synthesis were finalised after studies were identified for inclusion in the review. To minimise bias in this process,
a pre-specified prioritisation process was implemented in which NTWC, with input from NTREAP, prioritised the
populations and outcomes eligible for the review without knowledge of the included studies or results of those
studies. An initial analytic framework for the synthesis was included in the protocol to inform these decisions,
which provided an a priori rationale for the final synthesis questions, criteria and structure.

While data extraction for each study was performed by a single reviewer, the selection of outcomes and coding of
studies for inclusion in meta-analyses was performed independently by a second experienced review author. All
data was checked by a second experienced author, with input from a biostatistician, and all data manipulation
and analyses performed by a biostatistician. These steps minimised the risk of errors or misinterpretation. Risk of
bias assessments were performed for each study by a single reviewer following detailed guidance developed for
the review and training in the assessment of design features relevant to this review (to promote consistency
between different reviewers).

While we endeavoured to include all available studies in the analyses (including any outcome measure and
applying all suggested methods from the Cochrane handbook to included data), many studies reported data
from which the required statistics could not be calculated or imputed, or presented results that could not be
interpreted. The large number of studies in the review meant it was not feasible to contact trialists for additional
information, nor was it possible to review trial registry entries to conduct a thorough assessment of missing
results from the synthesis. For most analyses, this did not lessen our certainty in the evidence because we were
able to examine and address the impact of missing results in our GRADE assessment through other methods
(contour enhanced funnel plots, sensitivity analyses).

Finally, we screened and reported citations for studies in languages other than English but did not include these
studies in the synthesis (as per protocol). There is no reason to expect that the results of these studies would
differ systematically from those reported in English and, in turn, that exclusion of these studies would bias the
results of the review. Given the amount of data contributing to most analyses, addition of these studies is unlikely
to change the review conclusions.

6. Conclusions

There is a large and growing body of evidence examining the effects of aromatherapy on health. Despite this, it is
not possible to draw conclusions about the effects of aromatherapy with confidence for any condition or
outcome. Unlike many reviews, this is not due to a lack of evidence from randomised trials, with all but two of the
syntheses for the first comparison containing data from over 1000 participants (i.e. the precision of effect
estimates is not an overriding concern). Instead, the uncertainty reflects significant methodological problems
with the evidence base. Although an interpretation is made for many of the results from meta-analyses, the
evidence is of low or very low certainty, meaning that the true effects of aromatherapy may be substantially
different from the estimated effects. Many factors contribute to this uncertainty. Of greatest concern is that
results that show large beneficial effects from aromatherapy (beyond what would be seen for many first line
therapies) may have been published selectively, while results that show little or no effect are not reported.
Together with biases in the conduct of studies (e.g. bias arising from unblinded outcome assessment), this may
be one of the underlying reasons for the inconsistent results observed across studies. In addition, the absence of
any studies at low risk of bias means it is not possible to examine the impact that bias in the included studies has
on the results.

Implications for health policy

The evidence is of low or very low certainty for all outcomes and populations considered in this review. This
means that our confidence in the estimate of effect for each outcome is limited, and the true effect may be
substantially different. Major concerns about inconsistent results (some studies showing benefit, and others little
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or no effect) without a credible explanation, and the likelihood that results that show large beneficial effects from
aromatherapy may have been selectively published by trialists, should be considered when deciding whether
there is any credible evidence to support the use of aromatherapy.

Implications for future research

Given the extent of concerns about bias in included studies and bias due to missing results (reporting bias), it is
unlikely that systematic reviews will be able to answer questions about the effects of aromatherapy with any
certainty by building on the very large body of existing evidence. Although a thorough investigation of the
integrity of existing research in this field may provide evidence about the extent of reporting bias, our
examination of trial registry entries suggests that there may not be sufficient information to conduct these
studies using methods proposed for research-on-research integrity. Improving the conduct and, at a minimum
the reporting, of trials in this field is an imperative. Any future trials must address preventable limitations in the
conduct and reporting of trials of aromatherapy (including, but not limited to, bias arising from the randomised
process, the method of outcome assessment; and the reporting of results). Adhering to relevant reporting
guidelines such as CONSORT (https://www.equator-network.org/reporting-guidelines/consort/), and addressing
errors that rendered results unusable is essential. The value of conducting more trials on aromatherapy would
need to be carefully assessed to avoid further research waste.
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