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Abstract

Background
Aromatherapy research in humans has grown rapidly, yet methodological limitations and inconsistent
reporting have hindered the integration of findings into clinical practice and policy. To address these
gaps, the Aromatic Research Quality Appraisal Taskforce initiated the development of the Transparent
Reporting for Essential oil and Aroma Therapeutic Studies Reporting Guideline (TREATS-RG) through an
international consensus process.

Methods
A modified Delphi survey was conducted with international aromatherapy researchers and academics
(authors), as well as aromatherapy and health care professionals. Participants were recruited via
literature review, professional associations, and snowball sampling. Over four survey rounds, participants
rated the importance of reporting items derived from the original 38 items in the Transparent Reporting
for Essential oil and Aroma Therapeutic Studies (TREATS) checklist, as well as 10 newly suggested
items. Consensus was defined as ≥ 80% of participants rating an item as very or extremely important.

Results
Of 369 invited, 123 consented, and 93 completed the first round, representing 23 countries. Retention
was high (89% through four rounds). Participants had substantial experience in aromatherapy and
research, with 60% having over 10 years in the field. These items cover essential oil characterization, the
rationale for the study design, safety, application methods, and participants' olfactory capacity. Items
related to sustainability and storage did not reach consensus, highlighting ongoing challenges in these
areas. After four rounds, 25 reporting items reached consensus for inclusion in TREATS-RG.

Conclusions
The TREATS-RG provides a consensus-based, internationally informed reporting guideline for
aromatherapy research in humans. Strengths include broad geographic representation and high
participant retention. Limitations include overrepresentation from the United States and potential
positive bias due to participant familiarity with the original TREATS checklist. Adoption of TREATS-RG is
expected to improve the clarity, reproducibility, and ethical standards of future aromatherapy clinical
studies, supporting more robust evidence synthesis and clinical application.

Registration
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TREATSRG was accepted as a guideline under development by the Equator Network on January 5, 2024.

1. BACKGROUND
Interest in aromatherapy-focused research in humans has increased substantially in recent years, with a
notable rise in published studies examining its application across various health conditions [1, 2].
Despite this surge, multiple reviews have consistently highlighted that most aromatherapy studies have
suffered from methodological limitations or inadequate reporting, making it difficult to draw definitive
conclusions about efficacy [3–5].

Low-to-moderate-certainty evidence presents several challenges, including undermining the integration
of aromatherapy into evidence-informed clinical practice, impeding reproducibility, hampering the
synthesis of findings and inclusion of aromatherapy in health policy, and complicating the development
of safety and sustainability guidelines. The 2019 report commissioned by the United States Department
of Veterans Affairs, concluded that while there was moderate confidence evidence of aromatherapy’s
benefit for several health-related conditions, there was insufficient evidence for a myriad of other
conditions [6]. The Natural Therapies review, commissioned in 2024 by the Australian government, led by
Cochrane Australia and the National Health and Medicine Research Council (NHMRC), corroborated
these concerns by concluding that despite reviewing over 320 studies, confidence in any effects of
aromatherapy remained low to very low across all assessed health conditions [3].

Moreover, aromatherapy-focused research has unique complexities not typically encountered in clinical
research of conventional medications and treatments. Factors such as the olfactory stimuli on mood,
memory, and neurological function—as well as participants’ prior experience and reflexive responses to
scents—were recognized as potential sources of bias that needed to be accounted for in study design
and reporting [7–9].

In response to these issues, the Aromatic Research Quality Appraisal Taskforce (ARQAT) was founded in
2021. The ARQAT published its White Paper outlining concerns about the state of aromatherapy
research reporting, and its vision for the future [10]. In 2024, ARQAT published the Transparent Reporting
for Essential oil and Aroma Therapeutic Studies (TREATS) checklist. This quality appraisal checklist
guides the critique of aromatherapy-focused studies [11].

The TREATS checklist was developed using a convenience sample primarily drawn from a small group of
American and Australian researchers. While TREATS has been well received, to bolster credibility, ARQAT
chose to develop this formal reporting guideline using the rigor of a Delphi method. Delphi surveys are
used in clinical research to determine consensus based on anonymous participants’ professional and
personal experiences and input shaped by feedback from several survey rounds [12–15].

In addition to enhancing the rigor of the design, the current TREATS checklist does not address salient
concerns regarding the ethical sourcing and sustainable use of essential oils. At least 30% of plant
species sourced for essential oils face extinction, with serious implications for environmental and
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cultural sustainability and ethical sourcing practices in aromatherapy-focused research [16, 17]. It is
imperative for researchers to consider conservation impacts when selecting essential oils for studies.
Without clear sourcing information on origin, cultivation methods, and extraction processes, research
results/findings may become difficult to interpret or replicate. Essential oils sourced from threatened
species are at greater risk of adulteration, and a lack of quality control impacts human safety and
efficacy [18].

2. METHODS

2.1 Aim
The aim of the Delphi consensus study was to determine an optimal set of reporting criteria and create a
reporting guideline for aromatherapy-focused studies in humans. This study followed the protocol
published open-access by these same authors [19].

2.2 Study design and setting
The study was a modified Delphi survey. The modifications included incorporating the 38 items from
TREATS in addition to 10 new items, an in-person and online meeting to introduce the survey, and an
online format for all rounds. The setting was online.

Participants were invited via email with study information and a Participant Information Sheet (PIS),
which explained all objectives and processes. Participants were informed that there could be up to four
rounds of surveys and that they were free to withdraw at any time without repercussions.

Informing and preparing Delphi survey participants is considered an important step for robust Delphi
studies [14, 20]. ARQAT held a hybrid (in-person and online) introductory meeting at the Alliance of
International Aromatherapists’ biennial conference (September 2024). In-person attendees received
$100 USD towards accommodation. The meeting familiarized potential Delphi survey participants with
the processes and provided an opportunity to ask questions. All attendees who met the inclusion criteria
were invited to participate. Those who did not attend this meeting, but met the inclusion criteria, were
sent a follow-up email including the PIS, a Cover Letter, and a unique survey link.

2.3 Participants
Eligible participants were those proficient in reading and writing English and who were also 1)
aromatherapy researchers or academics (authors); and/or 2) aromatherapy and healthcare
professionals. Participants were identified by several methods, including literature review, contact with
professional organizations, and snowball sampling, in which participants could identify others for
consideration.

2.4 Identification of researchers and academics (authors)
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Authors M.E.R. and E.J.B. conducted a literature review to identify the corresponding authors of English-
language systematic reviews involving aromatherapy-focused research published in the Cochrane
network between 2018 and 2023 [19]. Forty-four articles included comments expressing concern about
the reporting quality of aromatherapy research, including a lack of Latin binomials and documentation of
quality-control parameters, such as safe application and storage of essential oils. Additional
corresponding authors were identified through web searches of peer-reviewed publications between
2018 and 2024. Corresponding authors were invited to ask their colleagues to participate, also known as
snowball recruitment.

2.5 Identification of aromatherapy and health care
professionals
ARQAT contacted international professional aromatherapy associations and educational institutions and
asked them to invite members to participate. More can be found in the open-access protocol article [19].

2.6 Consent
Consent was provided by using the unique link and commencing the survey. Participation was voluntary,
and data were deidentified prior to analysis. Demographic information was collected in Round 1 (R1).
Those completing R1 were assigned a unique identifier and sent further personalized emails designed to
strengthen retention. The PIS and the Cover Letter are available in the open-access study protocol [19].

2.7 Sample size
The sample size was based on recruitment and attrition rates from similar studies; for example, Ward et
al. (2022) had a 75% attrition rate [21]. Nasa et al. (2021) suggested that 30–50 participants completing
the final round of health care Delphi studies should be a sufficient number for a robust consensus [22].
Therefore, our study aimed to recruit at least 150 participants.

2.8 Survey items
As previously noted, the Delphi survey items were mainly derived from the 38-item TREATS checklist [11],
with two sustainability-focused items and eight additional items. These initial 48 items were pilot tested
by ARQAT members for clarity prior to the study.

The 48 items were grouped into sections including, 1) Core or key words in the title, 2) characterization
of essential oil(s)/volatile extract(s), 3) rationale for study design and choice of plant materials, 4)
aromatherapist involvement and safe handling of essential oils, 5) topical application methods and
dosage regime, 6) inhalation methods and dosage regime, and 7) participant olfactory capacity and
experience.

2.9 Survey format and timeline
The online survey was created using REDCap through West Virginia University (WVU) [23, 24].
Participants were emailed unique links for access to the survey. A comprehensive Explanatory
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Document was provided to add meaning and context for items, and could be downloaded throughout the
survey process.

Each subsequent survey round consisted of items from the previous round where consensus had not
been reached. Time allotted for each round was contingent on the number of items, with the start date of
October 23, 2024, and the end date of May 1, 2025. Each Round lasted three weeks, with the time
between rounds decreasing as analysis became quicker: eight weeks between R1 and Round 2 (R2), six
weeks between R2 and Round 3 (R3), and three weeks between R3 and Round 4 (R4). Round 4 signaled
the final survey, and no time limit was set. Participants were notified by email when each round was
complete and again when the next began. Participants could save and download their responses.

2.10 Rating process
During each round, participants were asked to rate each item on a 5-point Likert scale. Relevance for
inclusion meant the item was considered necessary for minimum clear and complete reporting. The
Likert scale responses categories were: 1) of no importance, 2) of little importance, 3) important, 4) very
important, 5) extremely important. They could also select 6) not my area of expertise. Only responses
ranging from 1 to 5 were included in the consensus analysis.

2.11 Analysis, consensus, and termination criteria
Data were analyzed by E.J.B. using Microsoft Excel and double-checked by M.Q. for accuracy. At the end
of each round, data were anonymized, aggregated, and shared with participants. In R1 and R2, space
was provided for comments. Qualitative, free-text comments from R1 and R2 were grouped as general
comments, and new items from R1 were considered for inclusion in R2. In R2, participants were
presented with items to rate that had not reached consensus in R1, as well as the newly suggested
items. Round 2 comments were accepted, but no new items were permitted in R3. Participants did not
have to score items the same as in R1 if their opinion had changed. Items that did not reach consensus
in R2 were presented again in R3. Items that did not reach consensus in R3 were considered in R4.

2.11.1 Consensus criteria
The a priori consensus criterion for automatic inclusion was that the item was rated ‘Very important’ or
‘Extremely important’ by ≥ 80% of participants. The criterion for automatic exclusion was a rating of ‘Of
no importance’ or ‘Of little importance’ by ≥ 50% of participants. Items scored as ‘Important’, ‘Very
important’, or ‘Extremely important’ by less than 75% of participants were excluded. Items not reaching
consensus on inclusion or exclusion, but rated as ‘Important’, ‘Very important’ or ‘Extremely important’ by
≥ 75% participants were forwarded to the subsequent round for re-rating [25]. As some participants
selected the “Not my area of expertise” response, the number of responses for each item was taken into
account when calculating the inclusion/exclusion criteria. To summarize each round, Likert ratings were
analyzed quantitatively and expressed as percentages for each of the five Likert categories, along with
quartile and median scores [25].

2.11.2 Termination criteria
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From R2, the median and quartile scores for any items that did not reach consensus on inclusion or
exclusion were compared with those from the previous round. If either the median and/or quartile scores
decreased or remained unchanged between the current and previous rounds, the item was excluded; if
either increased, the item was forwarded to the subsequent round for rating.

2.11.3 Qualitative data analysis
During R1, qualitative analysis was used to identify patterns of repetition and key themes of comments.
Recommendations for new items were considered, and relevant ones were included in R2 of the survey.
Participants could also provide feedback during R2, although no new items could be added in R3.

2.12 Data management
Electronic records were handled and stored in accordance with the WVU Data Protection plan, overseen
by the Principal Investigator. The Principal Investigator is the administrator of the electronic data and the
only person able to provide access to these files.

2.13 Potential risks and risk management
Potential study risks were considered minimal. Inconvenience due to the survey process may have been
a risk factor. Participants were informed that the survey involved multiple rounds. Risk was mitigated by
a clear presentation of the project scope and aims. The REDCap system allowed participants to pause
and save survey responses, access the Explanatory Document, and return to complete the survey as
many times as needed.

2.14 Ethical considerations
Participants were provided with the PIS and the opportunity to attend the hybrid introductory meeting.
Consent was implied when a participant started the survey, consistent with standard practice for online
survey research. Participants could discontinue participation at any time without repercussion. Ethical
approval was granted from the WVU Institutional Review Board (IRB) #2205571104.

3. RESULTS

3.1 Participant flow
The flow of participants and items through the four rounds of the Delphi survey is displayed in Fig. 1. Of
the 369 invited participants, 33% (123) consented to participate; 93 completed R1 (76% of those who
consented), 86 completed R2, 85 completed R3, and 83 completed R4 (89% of those who completed R1).
The attrition rate of those who completed R1 to those who completed R4 was 10.7% (Fig. 1).

Ninety-three participants contributed to R1, representing 23 countries and geographical regions across
North America (61%), Europe & UK (19%), Asia (8%), South America (5%), Oceania (3%), Middle East (2%),
and Central America (2%) (Fig. 2).
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As shown in Table 1, 27% (25/93) of participants primarily identified as researchers and academics
(authors), and 73% (68/93) identified primarily as aromatherapists and health care professionals.
Although 90% (84/93) reported having some aromatherapy training, 99% (92/93) reported at least two
years of experience working with aromatherapy, and 46% (43/93) reported more than 15 years of
experience (Table 1).
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Table 1
Demographics of the 93 participants commencing the Delphi Study

Participant Demographics N (%)

Primary Designation  

Researchers & Academics (Authors) 25 (27%)

Aromatherapy & Health Care Professionals 68 (73%)

Gender  

Female 83 (90%)

Male 9 (10%)

Declined to answer  

Academic Qualifications  

Doctorate 25 (27%)

Masters 19 (20%)

Bachelors 25 (27%)

Other 24 (26%)

Research Experience  

Yes 65 (70%)

No 28 (30%)

Years of aromatherapy research in humans  

None 38 (41%)

Less than 1 year 10 (11%)

2 to 5 years 23 (25%)

6 to 10 years 6 (6%)

11 to 15 years 6 (6%)

More than 15 years 10 (11%)

Author of peer-reviewed scientific publication  

Yes 32 (34%)

No 61 (66%)

Note: *Transparent Reporting of Essential oil & Aroma Therapeutic Studies checklist
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Participant Demographics N (%)

Primary Designation  

Aromatherapy training  

Yes 84 (90%)

No 9 (10%)

Years of aromatherapy work  

None 0 (0%)

Less than 1 year 1 (1%)

2 to 5 years 18 (19%)

6 to 10 years 18 (19%)

11 to 15 years 13 (14%)

More than 15 years 43 (46%)

Familiar with TREATS*  

Yes 67 (72%)

No 26 (28%)

Note: *Transparent Reporting of Essential oil & Aroma Therapeutic Studies checklist

Regarding research experience, 65/93 (70%) of participants reported some research experience, with
45/93 (48%) having two or more years of experience in aromatherapy research in humans. The
participants were well educated: 25/93 (27%) held a doctorate, 19/93 (20%) held a master’s degree, and
27/93 (25%) held a bachelor’s degree. Thirty-four percent (32/93) said they were an author on a peer-
reviewed scientific publication. Seventy-two percent (67/93) reported being familiar with the TREATS
checklist, which was developed and trialed prior to the design of this study’s protocol (Table 1).

Regarding aromatherapy experience, 60.2% (56/93) of participants reported working in aromatherapy for
more than 10 years, and only one participant had less than one year of experience. In terms of
aromatherapy research experience, 48.4% (45/93) had at least one year, while 23.7% (22/93) had more
than six years of experience. Sixty-nine (74.2%) participants had a bachelor's degree or higher, with
26.9% (25/93) at the doctoral level (Table 1).

Of the 49 authors identified via the literature review (see Recruitment), six participated. Of the remaining
11 authors found through general searches, none participated (Fig. 1).

3.2 Item generation and rating
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Over four survey rounds, 25 items reached consensus for inclusion (Table 2) in the TREATS Reporting
Guideline (TREATS-RG) and the TREATS-RG Explanatory document (Supplements 1 and 2). The inclusion,
forwarding, and exclusion of items during the four rounds are outlined in Table 3. For raw data, see
Supplement 3.
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Table 2
Transparent Reporting for Essential oil & Aroma Therapeutic Studies – Reporting Guideline

Section 1: Title & Essential oils (EO)

1 Title: Common and Latin binomial    

2 Essential oil (EO) binomial (botanical) name (Genus species)    

3 Production method    

4 Plant part    

5 Identification of plant constituents    

Section 2A: Topical Application- Complete ONLY if topical delivery method used

6 Dilution of EO (if applicable)    

7 Dose of EO    

8 Body surface area EO contacts    

9 Frequency of EO    

10 Duration of EO    

11 Description of control or placebo    

12 Adherence to dosage regime    

13 Diluent common and Latin binomial    

Section 2B: Inhalation- Complete ONLY if inhalation delivery method used

14 Mode of inhalation and delivery device    

15 Dose of EO    

16 Frequency of EO    

17 Duration of EO    

18 Description of control or placebo    

Section 3: Aromatic Intervention

19 A clear description of aromatherapy interventions, outcome measures, and adherence
to the researcher’s protocol

   

20 The rationale for EO(s)    

21 A professional aromatherapist consulted    

22 Safety considerations    

23 Report of allergic and adverse reactions    
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Section 1: Title & Essential oils (EO)

Section 4: Olfactory function questions (Asked prior to trial)

24 Anosmia    

25 Nasal health    
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Table 3
Four Rounds of the Delphi Survey: Included, Excluded, and New Items Generated from Round 1

Comments
Original &
New
Items

Section Heading & Item Content Status &
Round

Section 1 Core or Key Words in the Title

01 Include the word "aromatherapy" in the publication title. Excluded
R2

02 Include the words "essential oil" or "volatile extract" in the title. Excluded
R2

03 Include the common and the botanical name of the essential
oil(s)/volatile extract used for the intervention in the publication title.

Included
R1

Section 2 Characterization of essential oil(s)/ volatile extract(s)

04 Include the common and full binomial (botanical, scientific) name (and
chemotype if relevant) of all plant extracts used in the study.

Included
R1

05 Include the production method (steam distillation, carbon dioxide
extraction, solvent extraction, cold-pressed extraction) of the essential
oil/volatile extract.

Included
R1

06 Include information about the plant part used to create the essential
oil/volatile extract.

Included
R1

07 Include the cultivation method that provides farming method details Excluded
R2

08 Include the country of origin where the essential oil plant was grown and
harvested

Excluded
R3

09 Include the name of the company that manufactured and/or sold the
essential oil/volatile extract.

Excluded
R2

10 Include the batch number(s) of the essential oil/volatile extract or identify
that it was extracted in the researcher's lab.

Excluded
R2

11 Include the identification of major or complete essential oil/volatile
extract constituents listed as percentages and which analysis was
performed, e.g. GC/FID, GC/MS, with Chiral Analysis, Isomeric
composition, Headspace Analysis including analysis parameters, and
which MS library was used for identification.

Included
R2

11A New
in R2

The description of the GC-MS and other analytical/measurement
parameters are adequately described for replication by future
researchers.

Excluded
R3

11B New
in R2

Describe the precision, accuracy, and validation of other equipment used. Excluded
R4

Note R1, R2, R3, R4 denotes Rounds of the Delphi survey. Bold = Included items
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Original &
New
Items

Section Heading & Item Content Status &
Round

Section 3 Rationale for study design and choice of plant materials

12 The aromatherapy definition, rationale for the definition, and the source of
the definition used for the intervention are provided.

Excluded
R2

13 Describe the theoretical or conceptual framework as it relates to using
aromatherapy in research in humans.

Excluded
R3

14 Describe the rationale for determining the selected essential oil(s) and
application methods that are appropriate for the age and demographics
of the participant population and that support the research study
hypothesis.

Included
R1

15 The report contains a statement on whether the extract(s) used were
obtained from species not classified as threatened or CITES-protected.

Excluded
R2

16 For extracts sourced from threatened and/or CITES-protected species,
the report contains the steps for the CITES exemption process, and a
summary of the measures implemented to maintain ethical sourcing
standards.

Excluded
R2

Section 4 Aromatherapist involvement and safe handling of essential oils

17 Include a clear description of, and rationale for, the outcome measures
used for aromatherapy-focused research.

Included
R1

18 Identify that a qualified, registered, or certified aromatherapist is
consulted in the design of the aromatic intervention.

Included
R3

19 Describe the aromatherapy expertise, background, and training of those
planning and providing the aromatic intervention.

Excluded
R2

20 Describe the safety considerations of the essential oil(s) relevant to the
application method and dosage.

Included
R1

21 Provide information of any allergic, idiosyncratic or adverse reactions to
the essential oil or control, including actions taken, or acknowledge that
no adverse reactions are reported.

Included
R1

22 Describe how the essential oils are stored during the trial and how
participants are instructed on storage.

Excluded
R2

Section 5 Topical application methods and dosage regimen

23 Provide the dilution of the essential oil, including the volume or weight per
volume, and the name of the diluent.

Included
R1

24 Provide the dose of the essential oil (amount given at one time). Included
R1

25 Describe the body part and surface area to which the essential oil is
applied (e.g. hands, 10 cm)

Included
R1

Note R1, R2, R3, R4 denotes Rounds of the Delphi survey. Bold = Included items
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Original &
New
Items

Section Heading & Item Content Status &
Round

26 Provide the frequency of the essential oil dose. Included
R1

27 Describe the duration of the intervention in days, weeks, or months. Included
R1

28 Describe the control or placebo used in the intervention. Included
R1

29 Patient adherence with dosage regime is reported (where relevant). Included
R1

30 Provide the diluent common and binomial name. Included
R2

31 Provide the source of the diluent or carrier of the delivery system. Excluded
R2

Section 6 Inhalation methods and dosage regime

32 Describe the mode of aromatic inhalation and the delivery device used. Included
R1

33 Provide the total dose of the essential oil(s)/volatile oil(s), including the
approximate distance the device is from the nose e.g., micro liters per
inhalation.

Included
R1

34 Provide the frequency of the essential oil dose. Included
R1

35 Provide the duration of the intervention. Example: exposed to essential oil
vapor for 20 minutes.

Included
R1

35A New
in R2

The timing of the trial treatments is reported to account for variations in
response caused by circadian hormonal rhythms.

Excluded
R3

36 Describe the placebo or control used in the intervention, including the
aroma (if any) and volume used.

Included
R1

37 Provide the diluent common and binomial name (if applicable), and state
what odor it has, if any.

Excluded
R2

38 State the suppliers of the diluent, carrier, and delivery system. Excluded
R2

Section 7 Participant olfactory capacity and experience

39 Participants are asked if they are experiencing anosmia (loss of smell),
parosmia, hyposmia, or other olfactory disorders.

Included
R2

39A New
in R2

Participants are asked if they have blocked nasal passages or other
nasal/olfactory health issues at the time of receiving the aromatherapy

Included
R2

Note R1, R2, R3, R4 denotes Rounds of the Delphi survey. Bold = Included items
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Original &
New
Items

Section Heading & Item Content Status &
Round

treatment.

40 Participants are asked about any previous use of essential oils. Excluded
R3

41 Participants are asked about their preferences or aversions to any
essential oils.

Excluded
R2

41A New
in R2

Participants' negative spatial-temporal interactions with scent are
reported (if any).

Excluded
R3

42 Test environment odor control is described. Excluded
R3

43 Prior to the intervention, participants are asked about their expectations
of the essential oil(s) used in the intervention.

Excluded
R3

44 Prior to the intervention, participants are asked about their odor
preference and their like or dislike of the essential oil(s) aroma used in
the intervention.

Excluded
R2

45 Participants are asked about odor recognition related to the essential
oil(s) used in the intervention.

Excluded
R3

46 Participants are asked about their perceived aroma intensity of the
essential oil(s) used in the intervention, and variations are described.

Excluded
R2

47 Discuss olfactory fatigue (experience losing sensitivity to odors after
prolonged exposure, habituation) if applicable to the study.

Excluded
R2

48 Adverse effects from olfaction testing are reported as "none" or with a
description.

Excluded
R2

49 New in
R2

Where possible, studies of aromatherapy treatments against microbial
pathologies should also present the results of the aromatogram analysis.

Excluded
R3

Note R1, R2, R3, R4 denotes Rounds of the Delphi survey. Bold = Included items

3.2.1 Round 1
Ninety-three participants completed the 48-item R1 survey. Based on the a priori thresholds, 20 items
reached consensus for inclusion in the final list of the final 25. The items were arranged in seven
sections. Section 1) Title, to include the common and the Latin binomial name of the essential
oil(s)/volatile extract used for the intervention. Section 2) Characterization of essential oils/volatile
extracts, to include the common and full Latin binomial name (and chemotype if relevant) of all plant
extracts used in the study, the production method and plant part, and major constituents. Section 3)
Rationale for study design, including an explanation of why the essential oils and application methods in
the study were chosen. Section 4) Aromatherapist involvement and safety, including a clear description
of outcome measures; the aromatherapist consulted; safety related to application and dosage; and any
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allergic reactions. Section 5) Topical application, eight of the nine items reached consensus, including
dilution, dosage, body surface area, frequency, duration, control or placebo, adherence, and diluent
common and Latin binomial name. Section 6) Inhalation included mode of inhalation, dosage, frequency,
duration, and description of the placebo or control. Section 7) Olfactory capacity and experience.

Twenty items met the a priori automatic inclusion criterion, while the remaining 28 items were forwarded
to R2 for re-rating (Table 3). During R1, 33 participants provided free-text comments, which were used to
refine the wording of some of the R1 items or to create new items. Several of the comments related to
existing items and were not considered. Based on thematic analysis, six new items were generated for
rating in the R2 survey, including (11A & B) related to analytical precision for essential oil quality; (35A)
report on hour of the day of treatment delivery; (39A) the establishment of nasal health; (41A) the impact
of prior negative olfactory experience; (49A) the use of aromatograms (A test for the antibacterial
activity of essential oils, especially those used in aromatherapy) to determine appropriate treatment
regime (Table 3).

3.2.2 Round 2
Eighty-six participants completed the 34-item R2 survey (retention rate of 92.5% from R1). Four of the 34
items reached consensus for inclusion, and 18 items were excluded after termination criteria analyses.
The remaining 12 items were forwarded to R3 for re-rating. Twenty-seven participants provided free-text
comments, but no new items were added to R3. Free-text comments addressed the refinement of
terminology and definitions, including a broader classification of "professionals" beyond the scope of
aromatherapists. Comments emphasizing the need for identity, traceability, and comprehensive
characterization of essential oils were presented. Participants suggested clarification on olfactory health
and the impact of scent interaction. Importance of research design, specifically comments centered on
study-specific application methods and inclusion criteria, as well as strategies for limiting bias and
mitigating the placebo effect, were discussed. Concerns about the word limits in publications and
overlapping questions in the checklist were raised, and a new suggestion was introduced regarding the
disclosure of participant age to ensure demographic clarity (Table 3).

3.2.3 Round 3
Round 3 consisted of 12 items, with 85 participants completing the survey (98.8% retention from R2).
Eleven items were excluded based on analyses of termination criteria. The remaining item (11B), one of
the new items at R2, was forwarded to R4 as the median and upper quartile had unexpectedly increased
between R2 and R3, indicating a shift in opinion towards a more likely acceptance of the item. (Table 3).

3.2.4 Round 4
Eighty-three participants completed the 1-item R4 survey (retention of 97.6% from Round 3). The overall
retention rate of participants from R1 to R4 was 89.2% (83/93). The final item (11B), regarding the need
to report precision of analytical equipment, was excluded using the a priori termination criteria, as the
median and upper quartile decreased between R3 and R4 (Table 3).
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4. DISCUSSION
This Delphi study engaged 93 participants, including academics and researchers (authors) and
aromatherapy and health care professionals from 23 countries and geographic regions, resulting in an
aromatherapy-focused research reporting guideline comprising 25 items.

Twenty of the 25 items included in the final guidelines were included during R1. No items were excluded
from R1, which is unusual, but could be because many of the items (38 of 48) in the first round were
drawn from the TREATS checklist. The TREATS has been in use for about two years, and the items were
refined by experts, including aromatherapy practitioners, researchers, and chemists, providing a solid
foundation for this survey.

Four of the final 25 items were ultimately included despite initially showing less certainty than the R1
group of 20. These items were item (11), section 2, GC/MS characterization of oil constituents; item (30),
section 5, common and binomial name of the diluent; and item (39), section 7, asking about pre-existing
anosmia/hyposmia, all of which reached consensus in R2. Notably, item (11) narrowly missed being
included in R1 but was included in R2. This illustrates how additional review rounds in the Delphi process
help shape the final product and lead to the inclusion of and exclusion of items. Item (18) in section 4,
about whether a qualified aromatherapist was consulted in the design, only reached consensus in R3,
indicating that participants were more equivocal about its inclusion than the other items in the reporting
guideline.

4.1 Strengths
Strengths of the study included a high response rate and low attrition rate; strong representation of
aromatherapy, advanced degrees, and research experience among participants; and items from the
TREATS checklist, from which a majority of survey items were drawn.

The response rate to invitations was 33%, with 123 of 369 invited participants commencing the study.
Despite not recruiting the intended 150 participants, retention of participants who completed R1 (93
people) and stayed through to R4 (83 people) (89.2% retention) indicated the strength of participants'
commitment, and the study had sufficient numbers for the reporting guidelines to be considered robust.
Ward et al. (2022) experienced a retention of about 60% of the initial respondents at the end of their
study [21]. Our maximum attrition, between R1 and R2, was 7.5%. Ogletree et al. (2026) report 5–15%
attrition between rounds in aging-related Delphi studies [26].

As shown in the results, strong representation of aromatherapy, advanced degrees, and research
experience among participants was observed, with 60.2% (56/93) having worked in aromatherapy for > 
10 years and 48.4% (45/93) having at least one year of experience. Seventy-four percent (69/93) of
participants held a bachelor's degree or higher, with 26.9% (25/93) at the doctoral level. In addition, 34%
(32/93) were published authors in peer-reviewed aromatherapy research. This enhances confidence that
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our participants were sufficiently well qualified to appraise the Delphi survey items and that the results
are likely to be a fair representation of the global aromatherapy community's opinion.

4.2 Commentary on excluded items

4.2.1 Sustainability
Several statements underlying ethical sourcing did not reach consensus for inclusion in the TREATS-RG,
including cultivation method (07), country of origin (08), manufacturer/supplier (09), batch number (10),
gas chromatography-mass spectrometry (GC-MS) analytical replicability (11A), and diluent identity and
supplier (37, 38). Each represents a component of a healthy supply chain on which ethical sourcing, and
therefore sustainability, of essential and carrier oils depends [27]. Yet, in their comments, some
participants named these very concerns: R1 highlighted material transparency, including sourcing and
integrity of essential oils, and R2 emphasized the need for identity, traceability, and characterization. This
misalignment suggests the items were not rejected because they weren’t important, but because their
direct relationship to research integrity is not yet broadly recognized [16].

Interestingly, items (15) and (16), the two statements contributed by Airmid Institute, were designed
specifically to address sustainability by requiring disclosure of conservation and CITES (Convention on
International Trade in Endangered Species of Wild Fauna and Flora) status, the steps taken for CITES
exemption, when applicable, and ethical sourcing. Their exclusion, alongside the aforementioned
statements, underscores the need to strengthen education within the aromatherapy and academic
research communities. Engagement with universities and professional associations that govern
curricula can be instrumental in raising awareness of this issue, so that conservation statuses, CITES
status, and ethical sourcing are understood as a single overlapping system, a critical foundation for
replicable, safe, and clinically interpretable aromatherapy-focused research [28].

4.2.2 Storage
Exclusion of item (22), “Describe how the essential oils are stored during the trial and how participants
are instructed on storage,” initially surprised the research team. Storage is critical because improper
storage of essential oils will alter their chemistry, affecting their safety, efficacy, and overall
reproducibility of studies. Professional aromatherapy training teaches aromatherapists the proper
storage of essential and carrier oils, and 90% of the study participants reported receiving such training.
Perhaps the exclusion of item (22) was related to the inclusion of item (18), “Identify that a qualified,
registered, or certified aromatherapist is consulted in the design of the aromatic intervention”. The
inclusion of item (18) may have been assumed to address storage- related issues. However, qualified
consultation in methodology design does not guarantee that storage conditions are controlled or
transparently reported, which may limit reproducibility regardless of the aromatherapy practitioner's
expertise.

4.3 Limitations
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One limitation is that 55 of 57 participants from North America were from the United States,
representing more than half of the 93 participants and potentially biasing our results. However, overall,
participants came from 23 countries and geographic regions, suggesting that the survey responses were
representative of a global perspective. This contrasts with the original TREATS checklist, which was
created by researchers from only two countries. Consistent with the literature, the recent reporting
guideline, CheckList stAndardizing the Reporting of Interventions For Yoga (CLARIFY), shows
overrepresentation from North America, with 59.4% of respondents from North America, despite
participants from 11 countries [21].

Another limitation is the potential bias of having 72.6% of participants already familiar with the TREATS
checklist items. During R1, no items were excluded, and 42% (20/48) reached consensus for inclusion.
These twenty items identified in R1 (most from the original TREATS checklist), make up the majority of
items included in the final TREATS-Reporting Guideline. In contrast, in the CLARIFY Delphi study [21], only
26% (15/58 items) met consensus for inclusion in R1, while 10% (6/58) met consensus for exclusion.
The fact that none of the R1 items were excluded suggests a positive bias.

4.4 Next steps
ARQAT registered TREATS-RG as a “Reporting guideline under development” on January 5, 2024, and will
complete the process for publication of this guideline on the Equator Network website [29]. TREATS-RG
is a consensus-based reporting guideline, designed to be used as an extension to other reporting
guidelines such as the Standard Protocol items: recommendations for Interventional Trials and the
CONsolidated Standards Of Reporting Trials (SPIRIT-CONSORT) [30], Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) [31], and Case Reports (CARE) [32].

4.5 Impact of global aromatherapy-focused research
Use of TREATS-RG in aromatherapy-focused research in humans will allow researchers to clearly identify
items needed to better design, conduct, and report their work. Studies using TREATS-RG will be easier to
replicate and compare. This will help establish a robust evidence base for aromatherapy as a valid
healthcare modality.

5. CONCLUSIONS
Participants in this Delphi study were academics, aromatherapists, and researchers from 23 countries,
indicating a good attempt to attain a global consensus. Eighty-six percent of initial participants
completed all four rounds of the survey, a very high retention rate, indicating participant dedication. After
four rounds, 25 items reached consensus for inclusion in TREATS-RG. These 25 items are the core set
for clear, complete, reproducible reporting of aromatherapy-focused research in humans. The TREATS-
RG, in conjunction with the TREATS-RG Explanatory Document, can be used as an extension to existing
research reporting guidelines for aromatherapy-focused research in humans. Future studies will evaluate
the user-friendliness of the TREATS-RG and its usefulness in promoting robust reporting and high-quality
research.

Page 22/29



ABBREVIATIONS
ARQAT Aromatic Research Quality Appraisal Taskforce

CARE CAse REports

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora 

CLARIFY CheckList stAndardizing the Reporting of Interventions For Yoga

GC-MS gas chromatography-mass spectrometry

IQR Interquartile range

IRB Institutional Review Board

NHMRC National Health and Medicine Research Council

PIS Participant Information Sheet

RG Reporting Guideline

REDCap Research Electronic Data Capture

SPIRIT-CONSORT Standard Protocol Items: Recommendations for Interventional Trials and the
CONsolidated Standards Of Reporting Trials

STROBE Strengthening the Reporting of Observational Studies in Epidemiology

TREATS Transparent Reporting for Essential oil & Aroma Therapeutic Studies 

WVU West Virginia University

DECLARATIONS
Ethics approval

Ethical approval was granted from the WVU Institutional Review Board (IRB) #2205571104. The research
was conducted according to ethical principles set forth in the report of the National

Consent to participate
All participants consented to participate and to have their names published in acknowledgments.

Clinical trial number
Page 23/29



Not applicable

Competing Interests

Author Marian Reven is a Guest Editor for the Special Edition, Aromatherapy in Integrative Care. No other
authors have conflicts of interest.

Funding
Grant funds were provided by the Ruth and Robert Kuhn Nursing Research Fund at West Virginia
University School of Nursing and the Gattefossé Foundation, France.

Author Contribution
M.E.R., K.A., E.J.B., D.J. ,A.M-F., M.P-C., B.U. wrote the main manuscript. E.J.B. and M.E.R. created
Supplementary materials. B.U. and M.E.R. created tables 2 and 3. E.J.B. created Figure 1. B.U. created
Figure 2. M.E.R. wrote the abstract. E.J.B and M.Q were responsible for data analysis. D.J. and M.E.R.
acquired funding for publication. M.E.R. managed software for the survey. All authors reviewed and
contributed to revisions to the manuscript. All co-authors reviewed and approved the manuscript before
submission.

Acknowledgement
We would like to thank the Gattefossé Foundation for their ongoing financial support and unwavering
encouragement to publish and promote the highest standard in aromatherapy research in humans. And
we thank all of the individuals who participated in this study. Their willingness to contribute was
invaluable to the successful completion of this research. Specifically, we extend our thanks to the
following participants for their time and contribution: Raghda Abdelmaksoud, Karen Allaire, Mikki
Anderson, Deby Atterby, Teresa Barron, Paula Begel, Agnes Beleznai, Dori Bell, Sereina Binggeli, Bruce
Boynton, Rehne Burge, Midori Burke, Jeanne Calabretta, Lori Callahan, Theresa Cangialosi, Joni Carroll,
Sue-suey Chang, Marge Clark, Jennifer Clark, Mayra Correa e Castro, Denise Cusack, Judith Czakert,
Annette Davis, Fatih Demirci, Maura Di Vito, Josie Donaldson, Mark Dundore, Yasmine ElGhamrawy,
Cecile Ellert, Julia Falkenstein, Pascale Frennet, Katherine Gentil, Jacqueline Glinkie, Jirbie Go, Lara
Guthrie, Linda Halcon, John Hamende, Ann Harman, Fiona Hedigan, Jacqueline Higgins, Anne Hume,
Kimberly Iacoponi, Rosemarie Rosa Ilic, Maiko Inque, Anita James, Catherine Johnson, Karen Jordan,
Linda Anne Kahn, Noriyuki Kawabata, Madeleine Kerkhof, Susan Kristiniak, Hiroko Kubo, Stephanie
LaDuke, Dawn Langley-Brady, Alison Leitch, Marcela Carolina Machado, Wendy Maddocks, Vívian
Angélica dos Santos Malva, Cheryl McKenzie, Carrie Mercer, Meredith Murdock, DeeAnna Nagel, Maria
Aparecida Neves, Grace Orosz, Zeynep Ozer, Shilah Pagel, Jan Patterson, Zoe Pichot, Jennifer
Pressimone, Patty Ranaivo, Ana Rangus, Petra Ratajc, Judy Ratliff, Myrtha (Mimi) Russell de Martin,

Page 24/29



Carol Scheidel, Mariella Silva, Becky Stevens, Jacqui Stringer, Sarah Strohmeyer, Mien Lin Tan, Jon Tay,
Colleen Thompson, Li Tian, Robert Tisserand, Hana Tisserand, Doreen Uzice, Marco Valussi, Paula
Warner, Jennifer Wilson, Melanie Woginiack-Shiffman, Adriana Wolffenbuttel, Linda Yates, and Debrah
Zepf.

Data Availability
Additional data from this study is available from the corresponding author upon reasonable request.

REFERENCES
1. Cao X, Zhou J, Liu J, Chen H, Zheng W. Aromatherapy in anxiety, depression, and insomnia: A

bibliometric study and visualization analysis. Heliyon. 2023;9:e18380.
https://doi.org/10.1016/j.heliyon.2023.e18380.

2. Koo M. A bibliometric analysis of two decades of aromatherapy research. BMC Res Notes.
2017;10:46. https://doi.org/10.1186/s13104-016-2371-1.

3. Australian Government Department of Health D and A. Natural Therapies Review 2024 –
Aromatherapy evidence evaluation. 2025.
https://www.health.gov.au/resources/publications/natural-therapies-review-2024-aromatherapy-
evidence-evaluation?language=en. Accessed 17 July 2026.

4. Ball EL, Owen-Booth B, Gray A, Shenkin SD, Hewitt J, McCleery J. Aromatherapy for dementia.
Cochrane Database of Systematic Reviews. 2020.
https://doi.org/10.1002/14651858.CD003150.pub3 .

5. Hines S, Steels E, Chang A, Gibbons K. Aromatherapy for treatment of postoperative nausea and
vomiting. Cochrane Database of Systematic Reviews. 2018.
https://doi.org/10.1002/14651858.CD007598.pub3.

6. Freeman M, Ayers C, Peterson C, Kansagara D. Aromatherapy and essential oils: A map of the
evidence. Essential oil evidence summary. Washington, DC: Department of Veterans Affairs; 2019.

7. Herz RS. The Role of Odor-Evoked Memory in Psychological and Physiological Health. Brain Sci.
2016;6. https://doi.org/10.3390/brainsci6030022.

8. Leon M, Woo CC. Olfactory loss is a predisposing factor for depression, while olfactory enrichment
is an effective treatment for depression. Front Neurosci. 2022;16:1013363.
https://doi.org/10.3389/fnins.2022.1013363.

9. Woo CC, Miranda B, Sathishkumar M, Dehkordi-Vakil F, Yassa MA, Leon M. Overnight olfactory
enrichment using an odorant diffuser improves memory and modifies the uncinate fasciculus in
older adults. Front Neurosci. 2023;17:1200448. https://doi.org/10.3389/fnins.2023.1200448.

10. Reven ME, Bowles EJ, Peppers-Citizen M, May-Fitzgerald AC, Audia DD, Cohen MM, et al. A quest for
quality reporting in aromatic research: 2022 white paper. White Paper. Bethany WV: Aromatic

Page 25/29



Research Quality Appraisal Taskforce ARQAT; 2022.

11. Reven ME, Bowles EJ, Audia DD, Cohen MM, Joswiak DJ, Kurkas Lee BA, et al. Quality Appraisal of
Research Reporting for Aromatherapy and Essential Oil Studies in Humans: Proposed Checklist for
“Transparent Reporting for Essential oil and Aroma Therapeutic Studies.” Journal of Integrative and
Complementary Medicine. 2024;30:469–77. https://doi.org/10.1089/jicm.2023.0006.

12. Moher D, Schulz KF, Simera I, Altman DG. Guidance for Developers of Health Research Reporting
Guidelines. PLoS Med. 2010;7:e1000217. https://doi.org/10.1371/journal.pmed.1000217.

13. Whiting P, Wolff R, Mallett S, Simera I, Savović J. A proposed framework for developing quality
assessment tools. Syst Rev. 2017;6:204. https://doi.org/10.1186/s13643-017-0604-6.

14. Beiderbeck D, Frevel N, Von Der Gracht HA, Schmidt SL, Schweitzer VM. Preparing, conducting, and
analyzing Delphi surveys: Cross-disciplinary practices, new directions, and advancements.
MethodsX. 2021;8:101401. https://doi.org/10.1016/j.mex.2021.101401.

15. Spranger J, Homberg A, Sonnberger M, Niederberger M. Reporting guidelines for Delphi techniques
in health sciences: A methodological review. Zeitschrift für Evidenz, Fortbildung und Qualität im
Gesundheitswesen. 2022;172:1–11. https://doi.org/10.1016/j.zefq.2022.04.025.

16. Ablard K. Safeguarding threatened medicinal and aromatic plants (MAPs) used in pharmaceutical
and clinical research. International Journal of Professional Holistic Aromatherapy. 2025;13:17–20.

17. Airmid Institute biannual list of wild threatened, near threatened, and CITES-protected plants,
mammals, fungi, and seaweed species used in aromatherapy, perfumery, and aromatic herbalism.
Airmid Institute. (July 1–December 31, 2024 revision). 2024.

18. Yang H, Huang X, Yang M, Zhang X, Tang F, Gao B, et al. Advanced analytical techniques for
authenticity identification and quality evaluation in Essential oils: A review. Food Chemistry.
2024;451:139340. https://doi.org/10.1016/j.foodchem.2024.139340.

19. Reven ME, Bowles EJ, Ablard K, Peppers-Citizen M, May-Fitzgerald A, Joswiak D, et al. Essential
criteria for reporting of aromatherapy-focused research in humans: An international Delphi
consensus study protocol. PLOS ONE. 2025;20:e0318379.
https://doi.org/10.1371/journal.pone.0318379.

20. Hsu C-C, Sandford BA. The Delphi Technique: Making Sense Of Consensus. ScholarWorks@UMass
Amherst. 2007;12.

21. Ward L, Nault D, Cramer H, Moonaz S. Development of the CLARIFY (CheckList stAndardising the
reporting of interventions for yoga) guidelines: A Delphi study. BMJ Open. 2022;12:e054585.
https://doi.org/10.1136/bmjopen-2021-054585.

22. Nasa P, Jain R, Juneja D. Delphi methodology in healthcare research: How to decide its
appropriateness. World J Methodol. 2021;11:116–29. https://doi.org/10.5662/wjm.v11.i4.116.

23. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture
(REDCap)—A metadata-driven methodology and workflow process for providing translational
research informatics support. Journal of Biomedical Informatics. 2009;42:377–81.
https://doi.org/10.1016/j.jbi.2008.08.010.

Page 26/29



24. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The REDCap consortium:
Building an international community of software platform partners. J Biomed Inform.
2019;95:103208. https://doi.org/10.1016/j.jbi.2019.103208.

25. Ward L, Stebbings S, Sherman KJ, Cherkin D, Baxter GD. Establishing key components of yoga
interventions for musculoskeletal conditions: a Delphi survey. BMC Complement Altern Med.
2014;14:196. https://doi.org/10.1186/1472-6882-14-196.

26. Ogletree AM, Jarrott SE, Turner SG, Demetres MR. A Scoping Review of Delphi Studies: Trends and
Gaps in Aging Research. J Am Geriatr Soc. 2026;74:904–7. https://doi.org/10.1111/jgs.70246.

27. Marcelino S, Hamdane S, Gaspar PD, Paço A. Sustainable agricultural practices for the production of
medicinal and aromatic plants: Evidence and recommendations. Sustainability. 2023;15:14095.
https://doi.org/10.3390/su151914095.

28. Mykhailenko O, Jalil B, McGaw LJJ, Echeverría J, Takubessi MI, Heinrich M. Climate change and the
sustainable use of medicinal plants: a call for “new” research strategies. Front Pharmacol. 2025;15.
https://doi.org/10.3389/fphar.2024.1496792.

29. Equator Network. EQUATOR Network | Enhancing the QUAlity and Transparency Of Health Research.
Equator Network| Enhancing the QUAlity and Transparency Of health Research. n.d.
https://www.equator-network.org/. Accessed 17 July 2026.

30. Chan A-W, Boutron I, Hopewell S, Moher D, Schulz KF, Collins GS, et al. SPIRIT 2025 statement:
updated guideline for protocols of randomized trials. Nat Med. 2025;31:1784–92.
https://doi.org/10.1038/s41591-025-03668-w.

31. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, et al. The
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies. J Clin Epidemiol. 2008;61:344–9.
https://doi.org/10.1016/j.jclinepi.2007.11.008.

32. Riley DS, Barber MS, Kienle GS, Aronson JK, von Schoen-Angerer T, Tugwell P, et al. CARE guidelines
for case reports: explanation and elaboration document. J Clin Epidemiol. 2017;89:218–35.
https://doi.org/10.1016/j.jclinepi.2017.04.026.

Figures

Page 27/29



Figure 1

Participant Flow Diagram for Aromatherapy Research Reporting Guidelines Delphi Study
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Figure 2

Global Participation in the Delphi study

Note: Numbers represent participants in the Delphi survey R1. With 55 in the United States, 6 in the UK, 5
in South America, and either 1 or 2 participants in the remaining countries or geographical regions.
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