
Nature Protocols | Volume 21 | June 2026 | 2400–2412 2400

nature protocols

Consensus statement https://doi.org/10.1038/s41596-025-01259-0

Report Approval for Transcranial 
Electrical Stimulation (RATES): expert 
recommendation based on a Delphi 
consensus study


Transcranial electrical stimulation (tES) has gained substantial momentum 
as a research and therapeutic tool; however, it suffers from challenges 
related to reproducibility and quality assessment due to the absence of 
standardized reporting practices. Here we aim to develop a comprehensive 
and consensus-based checklist for conducting and reporting tES studies to 
enhance the quality of research and reports. In this Consensus Statement, 
we used a Delphi approach conducted across three rounds and involving  
38 experts to identify crucial elements required to report in tES studies. This 
consensus-driven approach included the evaluation of the interquartile 
deviation (>1.00), the percentage of positive responses (above 60%) and 
mean importance ratings (<3), hence ensuring the creation of a robust 
and well-balanced checklist. These metrics were utilized to assess both 
the consensus reached and importance ratings for each item. Consensus 
was reached, leading to the retention of 66 out of the initial 70 items. 
These items were categorized into five groups: participants (12 items), 
stimulation device (9 items), electrodes (12 items), current (12 items) and 
procedure (25 items). We then distilled a shorter version of the checklist, 
which includes the 26 items deemed essential. The Report Approval for 
Transcranial Electrical Stimulation (RATES) checklist is relevant to those 
carrying out and assessing tES studies, as it provides a structured framework 
for researchers to consider and report. For reviewers, it can serve as a tool 
to assess completeness, comprehensiveness and transparency of reports. 
In addition, the RATES checklist aims to promote a deeper understanding 
of tES and facilitates comparisons between studies within the field. Overall, 
the RATES checklist provides a shared reference point that may improve 
research quality, foster harmonization in reporting and, ultimately, enhance 
the interpretability and reproducibility of findings in both research and 
clinical contexts.
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Interest in neurostimulation interventions has soared in recent dec-
ades1. Noninvasive brain stimulation (NIBS) techniques offer a promising 
opportunity for modulation of brain excitability, and activity in health 
and disease2,3. Transcranial electrical stimulation (tES) is a NIBS interven-
tion that has gained substantial momentum as a research and therapeutic 
tool in recent decades. tES involves applying electrical current to the 
brain to alter cortical excitability and activity4. Currently, the three main 
tES techniques are transcranial direct current stimulation (tDCS), tran-
scranial alternating current stimulation (tACS) and transcranial random 
noise stimulation. These tES interventions offer the advantage of being 
portable and relatively simple to apply, compared with other interven-
tions5. The effectiveness of tES critically relies on the careful selection 
of stimulation parameters and study procedures. tDCS modifies resting 
membrane potentials of neurons through alteration of cortical excit-
ability, depending on the applied parameters and the stimulated brain 
region4,6,7. Prolonged stimulation results in neuroplastic after-effects8,9. 
tACS involves applying alternating currents to the scalp, which is thought 
to synchronize cortical oscillations10,11. A third form of tES, transcranial 
random noise stimulation, administers a balanced spectrum of random 
electrical oscillations to the brain, adding a stochastic component to the 
neural activity, enhancing excitability of underlying cerebral regions12.

Even slight variations of stimulation parameters can lead to nota-
ble changes of the stimulation effects, including reversal of its intended 
outcome8,9,13. In recent years, numerous studies have been devoted to 
optimizing the parameters of tES to enhance its efficacy and effective-
ness. These studies detailed how intervention parameters modulate 
tES effects14–17 and aimed to explore various aspects of tES, including 
the selection of optimal current intensity18,19, duration of stimulation20, 
combination of duration and intensity21–25, position, size and distance 
of electrodes26,27, total number of sessions to deliver and duration 
between them28, stimulation frequency29–31 or combination of param-
eters using artificial intelligence32,33. Incorporating these methodologi-
cal aspects into research papers that apply tES holds promise to reduce 
methodologically induced variability of stimulation effects, thereby 
advancing the field’s precision and reproducibility.

Numerous studies have defined crucial tES parameters, including 
technical guides34,35, guidelines36,37, nomenclature definition38 and 
reviews of intervention parameters39–41. The majority of these stud-
ies have primarily focused on stimulation parameters. In summary, 
a considerable number of empirical studies so far failed to report all 
relevant information, and existing guidelines often lack coverage of 
all essential aspects. The objective of this study is to comprehensively 
sum up all relevant elements that should be reported and establish a 
consensus that will have broad applicability.

This study aims to provide a comprehensive tool for researchers 
to enhance the completeness and quality of documentation of study 
designs, stimulation parameters and outcome measures. Complete and 
transparent reporting improves replicability of studies, comparability 
and complex post hoc analyses, such as meta-analysis. Previous stud-
ies have shown that incorporation of the Consolidated Standards of 
Reporting Trials (CONSORT) statement not only resulted in improved 
reporting quality of randomized clinical trials42–44 but also had a sub-
sequent positive effect on meta-analytic approaches45.

We aimed to develop a consensus-based checklist for reporting 
tES parameters. Through an iterative process involving expert panel 
members and the Delphi method, we aimed to establish a comprehen-
sive set of criteria that addresses various relevant aspects of tES stud-
ies, including stimulation parameters, electrode positioning, timing, 
stimulator characteristics and experimental procedures. Fostering a 
standardized approach for reporting essential tES study features will 
advance the field of tES.

Method
The methodology used in this study utilized an observational approach 
through an online Delphi technique. The Delphi technique is an 

effective means to attain consensus among experts on a particular 
topic46–49. This method involves a series of sequential questionnaires, 
commonly referred to as rounds, interspersed with controlled feed-
back, aiming to derive a reliable consensus of opinions48. Controlled 
feedback entails presenting participants with summaries of data from 
each round, ensuring that the process continues until a group consen-
sus is achieved. This iterative process enables a dynamic exchange 
of ideas and perspectives. As participants engage with the evolving 
consensus-building process, they are prompted to critically evaluate 
their initial positions and consider alternative viewpoints presented 
by their peers. This iterative nature of controlled feedback serves to 
enhance the depth and quality of the discussions within the expert 
panel50. The Delphi method’s multifaceted advantages have led to its 
common application in developing consensus-based checklists51–56. 
As such, it is an appropriate and effective approach for the objective 
of developing a comprehensive and reliable checklist for reporting 
practice of tES studies.

Steering committee
The steering committee, consisting of three authors, M.A.N., V.N. and 
Z.V., was responsible for conceptualizing study objectives, defining 
the methodology and outlining the overarching goals. Drawing from 
the existing literature, the committee formulated the initial check-
list items as a foundation for the Delphi process. Additionally, the 
committee was involved in participant selection, ensuring a diverse 
expert panel.

To ensure a systematic, transparent and repeatable recruitment 
process for assembling the expert panel, we established a clear and 
replicable procedure for generating the list of invitees. First, we identi-
fied potential experts by systematically searching academic databases 
such as PubMed and Scopus using keywords related to tES. We filtered 
candidates on the basis of specific criteria: a robust publication record 
with a minimum of ten tES publications in the past 5 years and affiliation 
with reputable universities or research centers and/or a substantial 
citation count (more than 5,000) of their work and/or previous active 
contributions to the development of guidelines and protocols. Addi-
tionally, we cross-referenced this list with peer recommendations and 
previous collaboration records to ensure a well-rounded selection. This 
structured approach not only facilitates transparency and repeatability 
in the recruitment process but also permits verification and testing of 
the methodology by external reviewers.

The steering committee maintained active communication with 
the panel members, facilitating the smooth execution of the Delphi sur-
vey. Through their oversight and collaboration, the steering committee 
shaped the entire Delphi study, from its inception to the incorporation 
of the expert consensus-driven results.

Questionnaire design
The primary objective of the Report Approval for Transcranial Electri-
cal Stimulation (RATES) study was to establish a consensus between 
experts in the field of tES concerning indispensable items for a check-
list. This checklist aims to serve as a fundamental tool for systemati-
cally reporting and evaluating tES studies. The initial phase involved 
the extraction of items from existing studies based on a comprehen-
sive literature review. In this phase, a content analysis was conducted 
using the snowball sampling method. This method involved system-
atically reviewing and extracting data from a set of optimization, 
review and guideline studies in the field5,34,35,37–41,57–60. We began with 
a key set of studies known to focus on the optimization of tES param-
eters. From these initial studies, we then expanded our scope by 
identifying and including additional relevant studies through a pro-
cess of citation tracking. This iterative process allowed us to gather a 
collection of parameters as the checklist items. Subsequently, these 
items were categorized into five distinct sections, namely stimulator 
(device), electrodes, current, timing and procedure. This structured 
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organization ensured a comprehensive coverage of essential ele-
ments relevant to tES research. These categories were extended fur-
ther based on the items added by experts. The steering committee 
collated the items and converted them into a standardized format, 
and then pilot-tested the checklist. Three experts, selected to be rep-
resentative of the wider sample, engaged in the pilot test using a web-
based questionnaire. The aim was to evaluate the clarity of participant 
instructions and the overall functionality of the questionnaire. The 
insights gained from the pilot test prompted minor adjustments 
to the wording of certain items to enhance clarity and comprehen-
sion. This preparatory step ensured that the questionnaire was 
both user-friendly and effective for the subsequent rounds of the  
Delphi study.

Procedure
Following the initial phase described above, the members of the expert 
panel were chosen. This process was guided by recommendations 
of the steering committee, coupled with an exploration of available 
tES literature across different relevant databases, including Google 
Scholar, PubMed and Scopus. After refinement of the expert list, per-
sonalized emails were dispatched to these individuals, which included 
a detailed description of the study objectives, stages and timeline.  
A reminder email was sent 1 week after the first contact in case of no 
reply. This approach was also used in the subsequent rounds of the 
study to minimize dropouts. Respondent panelists were invited to 
partake in a maximum of three rounds of this web-based questionnaire, 
with the process unfolding systematically over time.

In the initial round, experts were supplied with the initial checklist 
of items related to tES studies via an editable Word document. Their 
task was to rate the importance of each item and also have the option 
to suggest new items or revisions of existing ones. To measure the 
importance of each item, experts were guided to use a five-point Likert 
scale, ranging from 1 (not important) to 5 (extremely important). Sub-
sequently, a consolidated checklist was formulated by amalgamating 
all revisions, feedback and novel entries into a single comprehensive 
document. This revised checklist was then disseminated among the 
members of the steering committee for implementation and further 
refinement. In the second round, experts were supplied with the revised 
checklist, incorporating the additions and modifications based on 
their collective feedback from the first round. Experts were invited to 
evaluate newly introduced items by the same Likert scale as was used 
in the first round.

In the second round, all items from the first round, along with the 
individual ratings provided by each panelist, were retained. Panelists 
were instructed to rate the new items and were given the opportunity to 
re-evaluate the first-round items and provide new ratings, but none of 
them chose to make any changes to their initial ratings. This stage was 
designed to enable experts to reconsider their ratings on the basis of 
any new insights or changes of items resulting from the earlier round. 
In the third and final round, experts were presented with the mean rat-
ings of each item from the previous round. This gave them information 
about the aggregated opinion of the group. Experts were subsequently 
requested to re-rate each item, considering the mean ratings as well as 
the discussions in the preceding rounds. Additionally, experts were 
prompted to propose whether an item should be retained in or omitted 
from the ultimate checklist via a yes/no question about the criticality of 
each item, that is, if an item is essential or just nice to have, in a fourth 
round. The data gathering phase, spanning three rounds, extended 
over ~3 months, from early June 2023 to late August 2023. Overall, this 
three-phase Likert scale-based assessment established a systematic 
and iterative framework. It allowed experts to not only express their 
individual viewpoints but also refine them via response to feedback. 
The culmination of this process was the attainment of a shared consen-
sus among experts on the pivotal criteria for effectively reporting and 
conducting tES studies, Fig. 1.

Data analysis
The data were entered into Microsoft Excel and the Statistical Package 
for the Social Sciences (SPSS, Version 28). Each round of the Delphi 
process involved a transformation of responses into average values on 
a five-point Likert scale, offering a consolidated view of the panelists’ 
opinions. Fountain graphs were produced to present the statistical 
trends within the panel’s responses across the different rounds of the 
study. These graphs provide a visual representation that permits a clear 
understanding of how expert opinions evolved and converged over the 
course of the study. Furthermore, interquartile deviation (IQD) scores, 
which represent the difference between the 75th and 25th percentiles, 
served as an indicator of consensus. Lower IQD values are indicative for 
a stronger consensus61. Importantly, a stringent threshold of an IQD of 
1.00 or less was determined as indicative for consensus62.

Furthermore, positive ratings (scores of 4 and 5 on the rating 
scale, corresponding to ‘very important’ and ‘extremely important’, 
respectively) were considered as the measure of importance, namely 
percentage of positive responses (PPR). In this study, a PPR exceeding 
60% was established as the threshold for importance. Another criterion 
for decision-making was mean rating, indicating the average rating 
assigned by the experts to each item. Items with a mean rating of 3 or 
higher were retained in the checklist, based on panelist suggestion. 
In sum, the consensus decision-making process involved the assess-
ment of three key metrics: IQD, PPR and mean rating. The criteria of 
IQD ≤1.0 and ≥60% positive responses from the panelists served as the 
basis for including a factor in the checklist57. If an item did not meet 
the PPR criteria, the mean rating was used for the decision to remove  
(3 < mean rating) or retain it (3 ≥ mean rating). This multicriteria 
approach aimed to keep balance between the perceived importance 
of an item, the degree of consensus among experts, and the need for 
a focused and concise checklist. This facilitated a nuanced and data-
driven decision-making process, ensuring that the final checklist items 
reflect both expert consensus and practical relevance for tES studies. 
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checklist items
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re-evaluating previous items
Updated checklist 
items with revised 

ratings

3
Consensus 
refinement

Re-rating items with mean 
scores provided

Final checklist with 
consensus-based 

ratings

4
Essential item

voting
Binary voting on 

whether each item 
is essential

Shortlist of 
expert-designated 

essential items

Round Activity Output

Fig. 1 | Schematic representation of the Delphi process used to develop the 
RATES checklist. An outline of the step-by-step procedure of expert panel 
selection, initial checklist distribution and the three iterative Delphi rounds. In 
each round, experts rated item importance using a five-point Likert scale and 
provided suggestions for additions or revisions. Successive rounds incorporated 
expert feedback, and participants were given the opportunity to re-rate items 
and evaluate new entries. The final round included aggregated group ratings and 
a yes/no vote to determine essential checklist items.
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For the shortened version of the checklist, we retained items that 
achieved an 80% consensus on their essentiality.

The reliability of the responses in the third round was evaluated 
using Cronbach’s α coefficient, an index of internal consistency or 
homogeneity of the panelists’ responses63. An α value of ≥0.80 was set 
as the threshold for evaluation of internal consistency and reliability 
of the scale.

To evaluate the reproducibility and transparency of published tES 
studies, we considered studies from the past decade, 2014–2024, using 
PubMed. We selected five studies from each year, resulting in a total of 
50 studies. Inclusion and exclusion criteria were applied to ensure that 
the studies were peer reviewed, primary research on tES and available 
in full text. The studies were organized by publication year, and for 
each year, five studies were randomly selected from the list to ensure 
a representative sample. Relevant information, such as journal impact 
factor and adherence to the full and short version of the RATES check-
list, was then extracted for further analysis. This systematic approach 
ensures an unbiased selection process across the specified timeframe. 
Each study was assessed for adherence to the RATES checklist by two 
independent raters (Z.V. and M.A.S.), with inter-rater reliability evalu-
ated using Cohens’ κ  statistic, for which a value greater than 0.8 indi-
cates ‘almost perfect agreement’. In addition, the relationship between 
reporting scores and publication year and journal impact factor was 
examined.

Results
Out of the 123 experts who were invited to participate in the first round 
in June 2023, with a 1-week time window to confirm their participation 

via the initial email and an additional 1-week time window to reply to 
the reminder, 56 (45.5%) accepted to join the panel. Six experts replied 
to the invitation but declined to participate in the study. Four of them 
mentioned busy schedules as reason, one was primarily focused on 
the field of transcranial magnetic stimulation (TMS) rather than tES, 
and one disagreed with the study’s methodology. From the group who 
accepted to join, 11 experts did not complete the first-round checklist, 
5 did not complete the second-round checklist and 2 did not complete 
the third-round checklist. The characteristics of the expert panel mem-
bers are shown in Table 1.

The panel members collectively showed extensive experience in 
NIBS, with a range of 8–31 years and a mean (standard deviation (s.d.)) 
of 18.34 (7.21) years. The distribution in terms of academic positions was 
as follows: full professors (n = 23), associate professors (n = 4), assistant 
professors (n = 3), lecturers (n = 5) and postdoctoral fellows (n = 3). The 
final panel of 38 experts consisted of 12 female participants and 26 male 
participants. In terms of geographic and gender diversity, our partici-
pants were from five different continents, with gender representation as 
follows: Asia (1 female), Australia (2 females, 4 males), Europe (10 females, 
15 males), North America (5 males) and South America (1 male).

The original checklist encompassed 50 distinct items, categorized 
into five specific domains: ‘stimulator’ (device) with 9 items, ‘electrodes’ 
featuring 9 items, ‘current’ having 7 items, ‘timing’ containing 9 items 
and, lastly, ‘procedure parameters’ consisting of 16 items. Applying a 
criterion of a 60% cut-off for positive responses from the panelists, all 
items from the first round successfully passed and progressed to the 
second round. For the second round, this checklist underwent sub-
stantial changes based on comments from the panelists. Specifically, 
20 novel items were incorporated into the inventory, further enriching 
its comprehensiveness. Simultaneously, the structure of categorization 
was refined, yielding five streamlined categories: ‘stimulator (device)’ 
maintaining 9 items, ‘electrodes’ expanding to 12 items and ‘current’ 
extending to 12 items. Moreover, the ‘procedure parameters’ category 
was expanded to 25 items. Notably, the items initially located within 
the ‘timing’ category were integrated into other domains, and a new 
category labeled ‘Participants’ was introduced, with 12 items. In addi-
tion to these revisions, relevant improvements were introduced by the 
experts during the initial round. These encompassed explanations or 
further contextual information pertaining to the original items. This 
augmentation during the first round of expert evaluation culminated 
in the second iteration of the checklist, which ultimately spanned 
70 distinct items spanning the five categories: ‘participants’, ‘stimulator’ 
(device), ‘electrodes’, ‘current’ and ‘procedure parameters’.

Figure 2 shows the mean and s.d. of ratings of all 70 items in the 
first and second (where ratings were identical, as explained above), 
and third iterations. These graphs, resembling fountains, provide a 
comprehensive visual representation of consensus convergence64. 
The graphs specifically illustrate the alignment of ratings. Notably, 
the outcomes from the initial and final rounds suggest convergence 
of consensus regarding the factors encompassed in the question-
naire. This is characterized by lower s.d. values (final round versus 
initial rounds, 0.72 versus 0.84), further underscoring the increasing 
agreement among experts as the rounds progressed. Furthermore, a 
larger relative proportion of means were falling within the 4–5 range in 
the final round, showing that more items are rated as important. This 
trend was also reflected in the increase of overall mean ratings and the 
reduction in s.d. values from the initial to the final round, highlighting 
both stronger agreement on item importance and reduced variability 
across the panel. Table 2 presents the metrics of checklist items in the 
initial and final ratings of the study. Figure 3 depicts a stacked bar graph 
for the ratings of the third-round checklist.

Based on the IQD values, an in-depth analysis of the consensus 
measures revealed that a consensus was achieved for a total of 63 out 
of the 70 checklist items. Moreover, from PPR results, it is evident that 
within the subset of 63 items, 5 items exhibited a considerably low PPR, 

Table 1 | Expert demographics

Category Panel membersa

Characteristics

Research experience in NIBS (years) 18.34 (7.21)

Age (years) 47 (8.04)

Gender (female:male) 12 (33.33):26 (66.66)

Academic position

Full professor 23 (60.53)

Associate professor 4 (10.53)

Assistant professor 3 (7.89)

Lecturer 5 (13.16)

Postdoc researcher 3 (7.89)

Country

Australia 6 (15.79)

Belgium 4 (10.53)

Brazil 1 (2.63)

Denmark 1 (2.63)

France 1 (2.63)

Germany 6 (15.79)

Ireland 1 (2.63)

Italy 6 (15.79)

Japan 1 (2.63)

Portugal 1 (2.63)

Spain 1 (2.63)

UK 4 (10.53)

USA 5 (13.16)
aValues for research experience in NIBS and age are reported as mean (s.d.). Values for 
gender, academic position and country are reported as n (%).
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suggesting consensus that these items are not important. Therefore, 
these items were candidates for elimination from the checklist. Nota-
bly, two of these items, namely ‘previous experience with tES’ and 
‘menstrual cycle status’, had mean ratings below 3, whereas the other 
three items, ‘alcohol consumption’, ‘caffeine consumption’ and ‘hours 
of sleep’, received mean ratings exceeding 3. Consequently, the deci-
sion based on the mean led to the exclusion of the former two items 
and the retention of the latter three.

For the seven items that garnered limited consensus, one item, 
‘stimulator brand and model’, maintained a PPR exceeding 60% and 
was thus not removed from the checklist. From the remaining six items 
with low PPR, two items, ‘connectivity options’ and ‘stimulator control 
interface’, achieved a mean value below 3 and were omitted from the 
checklist. On the other hand, four items with larger mean ratings—
‘current resolution’, ‘stimulator safety features’, ‘contact medium’ and 
‘output channels’—were retained in the final checklist.

The final full version of the checklist comprises a total of 66 items, 
categorized into the five distinct domains: participants (12 items), 
stimulator (device, 9 items), electrodes (12 items), current (12 items) 
and procedure (25 items) (Supplementary Information, appendix A.1). 
The short version of the checklist comprises a total of 26 items, catego-
rized into five distinct domains: participants (four items), stimulator/
device (two items), electrodes (five items), current (eight items) and 
procedure (seven items) (Supplementary Information, appendix A.2). 
Detailed information about these checklist items is provided in the 
Supplementary Information, appendix B. To enhance the practical util-
ity of these items, we provide the ‘RATES Table’ in the Supplementary 
Information, appendix C. This table provides a concise yet compre-
hensive overview of the checklist items, which can be used in future 
tES studies as a supplementary item to provide all relevant technical 
information. This presentation is suited not only to streamline review 
processes but also to pave the way for comprehensive comparisons of 
studies based on these criteria. Supplementary Information, appendix C  
also presents a showcase of the completed RATES table, capturing 
the characteristics of two studies through a retrospective lens. This 
illustrative section demonstrates a practical implementation of the 
RATES checklist. Cronbach’s α for the 70 items included in the initial 
round and for the 66 items included in the final checklist were 0.875 
and 0.886, respectively. The Cronbach’s α for the short version, which 
includes 26 items, was 0.874. These values suggest a very good level of 
consensus achieved among the panelists during the evaluation process.

Discussion
The primary goal of the RATES study was to establish a comprehensive 
and consensus-based checklist for reporting and conducting tES stud-
ies. The lack of standardized reporting criteria has led to challenges in 
reproducibility, comparability and quality assessment across studies. 
This endeavor aimed to provide researchers, reviewers and readers with 

a reliable tool to evaluate and interpret tES research findings, fostering 
transparency, rigor and advancement of this promising field. Given the 
recommended scope for the Delphi panel size, which spans between 
10 and 50 participants, the first round of this study included responses 
from 56 experts, indicating a response rate of 45.5%. Notably, attrition 
rates for the subsequent rounds were 11.2% and 5% for the second and 
third rounds, respectively. This sample size aligns well with the recom-
mended range and shows strong consistency across successive rounds 
of the consensus process. The low level of attrition underscores the 
high level of engagement and interest among the expert participants.

The comprehensive evaluation of consensus measures and mean 
ratings provided a robust foundation for the final checklist, ensur-
ing that it represents a well-established collective agreement among 
experts in the field. The amalgamation of two dimensions in the rat-
ing procedures—consensus and mean ratings—enabled a nuanced 
decision-making process that captured not only the level of agree-
ment but also the perceived importance of each checklist item. The 
achievement of consensus for a substantial number of checklist items 
demonstrates the convergence of expert opinions on essential report-
ing components. Out of the 70 proposed items, 63 items garnered a 
strong consensus, reflecting the convergence of expert perspectives on 
what constitutes necessary or unnecessary information in tES studies. 
This accomplishment shows the success of this collaborative effort to 
establish a standardized framework for transparent and comprehen-
sive reporting. Earlier studies found a similar consensus to control and 
report in TMS studies57. Together, the results of this study suggest the 
adequacy of the approach taken in establishing the RATES checklist, 
which aimed to systematically enhance reporting standards of tES 
studies.

The consensus outcomes achieved by the expert panel closely 
align with existing research evidence. Specifically, within the par-
ticipant section, the relevance of demographic characteristics such as 
age65, gender66–68 and handedness69 in relation to the efficacy of tES has 
been shown. Clinical characteristics, encompassing medical history, 
psychiatric conditions and pertinent diagnoses, have a pivotal role in 
delineating and comprehending tES interventions70–72. Similarly, the 
effect of medication73,74, caffeine (cups in the last 12 h)75, nicotine76–79, 
alcohol80 and hours of sleep81 on tDCS effect has been described earlier. 
Other overarching sample characteristics, such as the recruitment 
process82, participant eligibility criteria83 and sample size84 have also 
been highlighted as important factors.

Regarding stimulator type, our comprehensive search of the lit-
erature did not yield any pertinent studies. Therefore, future investi-
gations are warranted to explore the potential influence of stimulator 
attributes on the efficacy of tES interventions.

With respect to electrode parameters, the precise placement of 
stimulation electrodes is a fundamental factor in tES targeting4. Beyond 
positioning, electrode size85–89, inter-electrode distance86, electrode 
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Fig. 2 | Mean and s.d. for each of the 70 questions. The left graph shows ratings 
from the first and second rounds (ratings were identical in these two rounds) 
and the right graph shows ratings from the final (third) round. The reduction 

in s.d. values observed in the final round, relative to the initial rounds, suggests 
converging opinions and enhanced consensus.
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Table 2 | Mean, IQD and PPR in the initial and final ratings of the study

Items Initial rating Final rating EA

Mean (s.d.) IQD PPR Mean (s.d.) IQD PPR

Participants

1* Demographic characteristics 4.53 (0.73) 1 91.67 4.53 (0.64) 1 97.37 100.00

2* Clinical characteristics 4.60 (0.50) 1 100.00 4.72 (0.45) 0.87 100.00 90.32

3* Sample size 4.73 (0.60) 0 92.11 4.74 (0.5) 0 97.37 100.00

4* Recruitment process 3.25 (1.10) 1 42.11 3.21 (0.87) 1 34.21 12.90

5*x Previous experience with tES 3.05 (0.99) 1 31.58 2.88 (0.82) 0 18.42 –

6* Medication 4.40 (0.81) 1 92.11 4.47 (0.65) 1 97.37 70.97

7* Caffeine consumption 3.13 (0.89) 1 31.58 3.01 (0.66) 0 21.05 6.45

8* Nicotine consumption 3.05 (0.94) 2 31.58 3.00 (0.77) 0.75 23.68 3.23

9* Alcohol consumption 3.36 (0.87) 1 47.37 3.29 (0.73) 1 39.47 16.13

10*x Menstrual cycle 2.90 (0.98) 1.75 26.32 2.82 (0.87) 1 21.05 –

11* Hours of sleep 3.15 (1.05) 1.75 39.47 3.16 (0.79) 1 34.21 6.45

12 Participant eligibility criteria 4.78 (0.62) 0 94.74 4.76 (0.71) 0 94.74 96.77

Stimulator

13 Stimulator brand and model 3.80 (1.16) 2 60.53 3.92 (0.94) 2 63.16 93.55

14 Sham stimulation option 4.49 (0.88) 1 91.89 4.47 (0.90) 1 91.89 87.10

15x Stimulator control interface 2.50 (1.32) 2 18.42 2.26 (1.13) 2 13.16 –

16 Output channels 3.41(1.39) 3 47.37 3.16 (1.15) 2 44.74 19.35

17 Current resolution 3.30 (1.29) 2 47.37 3.13 (0.99) 1.75 39.47 9.68

18 Waveform capabilities 3.67 (1.32) 2 55.26 3.54 (1.12) 1 57.89 25.81

19 Stimulator safety features 3.60 (1.46) 3 55.26 3.42 (1.24) 1.75 55.26 0.00

20 Real-time monitoring and feedback 3.62 (1.16) 1 56.76 3.51 (0.99) 1 55.26 12.90

21x Connectivity options 2.50 (1.26) 2 23.68 2.26 (1.08) 1.75 15.79 –

Electrode

22 Electrode positioning 4.78 (0.48) 0 97.37 4.82 (0.46) 0 97.37 100.00

23 Electrode shape 4.33 (0.83) 1 84.21 4.46 (0.68) 1 89.47 87.10

24 Electrode size 4.68 (0.62) 0 92.11 4.72 (0.60) 0 92.11 93.55

25 Electrode orientation 4.10 (1.06) 1 78.95 4.25 (0.82) 1 89.47 54.84

26 Electrode material 3.90 (0.98) 2 63.16 3.82 (0.90) 1 65.79 41.94

27 Number of electrodes 4.73 (0.55) 0 94.74 4.83 (0.44) 0 97.37 100.00

28 Interelectrode distance 3.98 (1.00) 1 78.95 3.95 (0.77) 0 78.95 22.58

29 Electrode assembly 3.83 (0.87) 1 68.42 3.74 (0.76) 1 64.86 12.90

30* Contact medium 3.32 (1.23) 2 58.33 3.37 (1.20) 1.75 57.89 48.39

31 Electrode impedance 4.15 (0.95) 1 78.95 4.2 (0.69) 1 84.21 35.48

32* Position of electrode connector 3.16 (1.42) 3 38.89 3.24 (1.17) 1 36.84 0.00

33* Electrode montage 4.76 (0.54) 0 94.44 4.71 (0.69) 0 92.11 87.10

Current

34 Current intensity 4.88 (0.33) 0 100.00 4.92 (0.27) 0 100.00 96.77

35 Current density 4.35 (1.03) 1 81.58 4.41 (0.85) 1 86.84 32.26

36 Current distribution 4.13 (1.07) 1 76.32 4.12 (0.95) 1 78.95 25.81

37 Current frequency 4.83 (0.5) 0 94.74 4.84 (0.44) 0 97.37 93.55

38 Current polarity 4.93 (0.27) 0 100.00 4.97 (0.16) 0 100.00 93.55

39 Current waveform 4.60 (0.81) 0 84.21 4.76 (0.59) 0 97.37 83.87

40 Current amplitude 4.77 (0.58) 0 91.89 4.84 (0.44) 0 97.37 80.65

41* Personalization of current 4.08 (1.16) 1.5 74.07 4.29 (0.87) 1 79.41 61.29

42 Stimulation duration 4.80 (0.46) 0 97.37 4.89 (0.31) 0 100.00 93.55

43 Ramping up/down duration 4.28 (0.91) 1 78.95 4.33 (0.74) 1 84.21 90.32

http://www.nature.com/NatProtocol


Nature Protocols | Volume 21 | June 2026 | 2400–2412 2406

Consensus statement https://doi.org/10.1038/s41596-025-01259-0

shape87,88, electrode orientation90, connector position87 and conductivi-
ties of different electrode materials and electrode to head interfaces 
(including saline solutions and electrode gel or cream)87,91 are crucial 
for the spatial distribution of the current density in tES.

Current intensity4,92,93, density94, distribution95, polarity4,21,22,96, 
frequency97,98, waveform99, amplitude100, stimulation duration4,20,93,101, 
state-dependency of stimulation effects13,102,103 and sham stimulation 
characteristics104 have been described as influential factors in tES 
studies.

Finally, the majority of procedure parameters included in the 
respective category are in accordance with the CONSORT guidelines105. 
For instance, the RATES ‘study design’ item mirrors the CONSORT 
recommendation for transparently describing the trial design, encom-
passing details such as randomization methods. Similarly, the RATES 
‘session duration’ and ‘total number of sessions’ items closely correlate 
with CONSORT’s emphasis on detailing the duration and frequency 
of trial interventions, whereas ‘baseline assessment’ in RATES aligns 
with the CONSORT criterion of comprehensive baseline measure-
ment reporting. ‘Randomization’ in RATES resembles the CONSORT 
focus on describing randomization processes and concealment meth-
ods. Ethical considerations, conflict of interest disclosure, and safety 

monitoring, as captured by RATES, are congruent with the CONSORT 
directives on ethical approval, transparency and participant safety 
reporting. The similarity between the RATES Procedure items and 
CONSORT guidelines emphasizes the comprehensive and organized 
design of the RATES checklist, contributing to clear, standardized and 
robust reporting of research methods.

The essential items retained in the Short RATES checklist capture 
the critical parameters necessary for ensuring transparency, repro-
ducibility and interpretability of tES studies. Reporting participant 
characteristics such as demographic and clinical information ensures 
that individual differences influencing tES outcomes, including age, 
gender and medical history, are accounted for. These factors are inte-
gral for understanding response variability to stimulation and enable 
the results to be contextualized across diverse populations. In addition, 
parameters such as sample size and eligibility criteria are crucial for 
maintaining rigor and generalizability of findings, helping to avoid 
biases and ensuring sufficient statistical power to draw meaningful 
conclusions.

Beyond participant characteristics, the inclusion of stimulator 
specifications, electrode parameters and current settings emphasizes 
the importance of detailed technical descriptions in tES studies. For 

Items Initial rating Final rating EA

Mean (s.d.) IQD PPR Mean (s.d.) IQD PPR

44 Warm up 4.43 (0.78) 1 89.47 4.46 (0.72) 1 92.11 93.55

45 Sham characteristics 4.43 (0.87) 1 86.84 4.45 (0.83) 1 91.89 77.42

Procedure

46 Study design 4.87 (0.52) 0 97.37 4.89 (0.51) 0 97.37 93.55

47* Study setting and site 4.16 (0.9) 1 80.00 4.28 (0.86) 1 86.84 64.52

48 Hypothesis statement 4.49 (0.72) 1 92.11 4.55 (0.72) 1 92.11 64.52

49* Preregistration 3.96 (0.88) 1.75 73.08 4.04 (0.68) 0.37 79.41 25.81

50 Stimulation and assessment task timing 4.82 (0.45) 0 97.30 4.87 (0.41) 0 97.37 70.97

51 Session duration 4.08 (0.94) 2 68.42 4.11 (0.76) 1 76.32 19.35

52 Total number of sessions 4.78 (0.58) 0 94.74 4.87 (0.41) 0 97.37 96.77

53 Session frequency 4.88 (0.33) 0 100.00 4.92 (0.27) 0 100.00 96.77

54 Intersession interval 4.65 (0.58) 1 94.74 4.72 (0.50) 0.37 97.37 96.77

55 Data collection timepoints 4.58 (0.68) 1 89.47 4.55 (0.65) 1 92.11 61.29

56 Baseline assessment 4.32 (0.9) 1 86.49 4.47 (0.69) 1 94.74 58.06

57 Concurrent intervention 4.28 (1.06) 1 83.78 4.43 (0.82) 1 92.11 61.29

58 Control intervention 4.88 (0.40) 0 97.37 4.89 (0.39) 0 97.37 90.32

59* Outcome measure 4.53 (0.67) 1 90.63 4.67 (0.53) 1 97.22 61.29

60 Randomization 4.85 (0.43) 0 97.37 4.84 (0.44) 0 97.37 64.52

61 Counterbalancing 4.60 (0.55) 1 97.37 4.63 (0.54) 1 97.37 48.39

62 Attrition 4.45 (0.71) 1 94.74 4.45 (0.65) 1 97.37 48.39

63 Blinding 4.78 (0.58) 0 97.37 4.78 (0.58) 0 97.30 100.00

64 Ethical considerations 4.43 (0.90) 1 81.58 4.45 (0.83) 1 89.47 67.74

65 Safety monitoring and reporting 4.63 (0.70) 1 92.11 4.58 (0.72) 1 92.11 83.87

66 Informed consent process 4.58 (0.84) 0.75 86.84 4.61 (0.79) .75 92.11 35.48

67* Conflict of interest 4.21(1.00) 1 83.78 4.43 (0.75) 1 89.47 61.29

68* tES operator 3.46 (1.10) 1 48.65 3.39 (1.05) 1 47.37 6.45

69 Data analysis plan 4.13 (0.81) 1 83.78 4.26 (0.69) 1 86.84 35.48

70 Data availability 3.64 (1.09) 2 56.76 3.71 (0.90) 1 55.26 45.16

*This item was added to the initial checklist on the basis of the opinions of the panelists in the first round. xThis item was removed from the final full version of checklist on the basis of the 
analysis. The bold numbers refer to the essential items that are retained in the short version. EA, essentiality agreement.

Table 2 (continued) | Mean, IQD and PPR in the initial and final ratings of the study
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Fig. 3 | Stacked bar graph for the ratings of the third-round checklist, full 
version. The dark blue, purple, light purple, light red and red coloring refers 
to extremely important, very important, moderately important, somewhat 
important and not important, respectively. The x axis represents the percentage 

of choices selected by panelists, whereas the y axis corresponds to the checklist 
items. The dashed line indicates a PPR of 60%, which is the predefined threshold 
for importance.
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instance, reporting electrode positioning, size and montage, as well as 
current intensity, polarity and waveform, is critical for replicability and 
for understanding the spatial and functional targeting of stimulation. 
Similarly, procedural parameters such as study design, blinding and 
safety monitoring address both methodological transparency and 
participant safety, fostering trust in the reliability of results. Together, 
these essential items form the foundation of a standardized framework 
for reporting tES studies, facilitating cross-study comparisons, meta-
analyses and overall advancements in the field.

The recommendations
The success of the RATES study in achieving consensus among experts, 
as reflected in the robust checklist developed, emphasizes the pivotal 
role of standardized reporting tools in advancing the rigor and quality 
of tES research. Considering these outcomes, the following recom-
mendations aim to guide researchers, reviewers and practitioners in 
effectively implementing the RATES checklist and improving the overall 
methodological and reporting standards in the field of tES.

	1.	 Adoption of RATES checklist. Recommend that researchers in 
the field of tES adopt the RATES checklist as a standard tool for 
reporting and conducting their studies. Emphasize the impor-
tance of using a comprehensive and consensus-based checklist 
to enhance the transparency, comparability and reproducibility 
of tES research.

	2.	 Training on RATES implementation. Advocate for training pro-
grams and resources to educate researchers, reviewers and jour-
nal editors on the proper implementation of the RATES check-
list. Provide guidance on how to integrate the checklist into 
study design, execution and reporting to ensure widespread 
adoption and adherence to standardized reporting criteria.

	3.	 Consideration of demographic and clinical characteristics. 
Stress the importance of carefully considering demographic 
and clinical characteristics of participants in tES studies. Rec-
ommend that researchers follow the checklist items related to 
participant information, taking into account factors such as age, 
gender, handedness, medical history, psychiatric conditions 
and relevant diagnoses.

	4.	 Exploration of stimulator attributes. Encourage researchers to 
explore the potential influence of stimulator attributes on the 
efficacy of tES interventions.

	5.	 Attention to electrode parameters. Advise researchers to pay 
careful attention to electrode parameters in their studies, 
including electrode size, interelectrode distance, shape, ori-
entation, connector position and conductivities of different 
electrode materials. Emphasize the need for thorough consid-
eration of these parameters for accurate targeting and spatial 
distribution of current density in tES.

	6.	 Consideration of influential factors. Encourage researchers to 
systematically consider and report on influential factors iden-
tified in the RATES study, such as current intensity, density, po-
larity, frequency, waveform, amplitude, stimulation duration, 
state-dependency of stimulation effects and sham stimulation 
characteristics. Suggest that researchers explore the effect of 
these factors on the outcomes of tES interventions.

	7.	 Continuous refinement and updates. Encourage a culture of con-
tinuous refinement and updates to the RATES checklist. Suggest 
that the checklist should be revisited and updated periodically to 
incorporate emerging evidence and address evolving challenges 
in tES research, ensuring its relevance and effectiveness over time.

Limitations and future directions
Although the RATES study offers a comprehensive and consensus-
based checklist for enhancing reporting practice and conduction of 
tES studies, certain limitations should be acknowledged. The first 
limitation relates to the evolving nature of the field of tES, with new 

technologies and methodologies continuously emerging. As a result, 
checklist applicability to novel interventions or techniques that deviate 
from the currently established approaches might need to be assessed 
separately. Incorporating emerging technologies, novel interventions 
and refined methodologies into the checklist will enhance its appli-
cability across a dynamic research landscape. Collaborative efforts 
involving researchers, clinicians and methodologists from various 
disciplines could contribute to further refinement and alignment of 
this checklist with the evolving state of the field. The checklist might 
benefit from periodic updates to ensure its relevance and compre-
hensiveness. Furthermore, we acknowledge the need for broader 
geographical diversity, particularly from underrepresented regions. 
Future iterations of the checklist should aim to recruit a more glob-
ally representative panel to strengthen its international relevance. 
Considering the global nature of tES research, future initiatives might 
strive to achieve an even more diverse panel of experts to ensure a 
broader representation of perspectives. Incorporating qualitative 
feedback from researchers who utilize the checklist in their studies 
might provide valuable insights into its practical implementation 
and effectiveness. This iterative feedback loop could inform future 
iterations of the checklist, making it more user-friendly and adaptable 
to the needs of researchers. Furthermore, a potential integration into 
academic journal submission and review processes could encourage 
widespread adoption and adherence to these reporting standards, 
further enhancing transparency and quality in tES research. Moreover, 
although our approach was thorough and systematic and we have 
provided resources for each item along with the respective changes 
during the Delphi rounds, we acknowledge that the initial list of items 
was not derived from a formal systematic review. Future iterations of 
the checklist may benefit from conducting such a review to further 
enhance the robustness and comprehensiveness of the included items. 
Finally, although preregistration might be somewhat less relevant 
for this consensus study than for original research studies and was 
not done for this specific project, it might nevertheless be useful to 
preregister also this type of study in future.

Conclusion
This study, driven by the pressing need for standardized reporting 
criteria in brain stimulation studies, aimed to create a comprehensive 
and consensus-based checklist to enhance transparency, comparabil-
ity and quality assessment of tES studies. The alignment of consensus 
measures and mean ratings within the checklist development pro-
cess ensured a sound approach for item inclusion. Out of the initially 
proposed 70 items, consensus was achieved for 66 items, signify-
ing the convergence of expert perspectives on essential reporting 
components in tES studies. The integration of consensus and mean 
ratings led to the curation of a final checklist based on both agree-
ment and perceived importance of respective items. Adaptation of 
this checklist for use in systematic reviews and meta-analyses might 
be relevant for enabling researchers to efficiently synthesize and 
compare tES studies.

Reporting summary
Further information on research design is available in the Nature 
Portfolio Reporting Summary linked to this article.

Data availability
The data that support the findings of this study, including anonymized 
expert ratings across Delphi rounds and aggregated consensus met-
rics, are available via the following OSF repository at https://osf.io/
q365u/?view_only=9705fc2155ec4bdd8727ac41a88749d2. The sum-
mary statistics used to generate figures and tables are provided in the 
Supplementary Information and source data files. No restrictions apply 
to data sharing. There are no proprietary datasets used in this study. 
Source data are provided with this paper.
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Research sample

Sampling strategy

Data collection

Timing

Data exclusions

Non-participation

Randomization

Sex (biological attribute) and gender (as socially shaped identity) were not variables of interest in this Delphi consensus study.
The purpose was to gather expert opinion on methodological reporting standards in tES studies, regardless of sex or gender
identity. Therefore, sex- or gender-based analyses were not performed. Participant demographic data, including sex (self-
reported as female or male), are reported in aggregate in Table 1 of the manuscript.

Race, ethnicity, or other socially constructed groupings were not collected or analyzed in this study. The focus of the study
was on professional expertise in transcranial electrical stimulation (tES), and participant inclusion was based on academic/
research credentials and publication record, not on social categorization. No analyses were performed based on race,
ethnicity, or related variables.

See above. The study sample consisted of 56 tES experts with an average of 18.34 years of research experience. Experts
represented diverse geographic regions and institutions across five continents. Gender (F:M) was 12:26. Age and academic
position were also collected and reported in Table 1.

Participants were recruited using a systematic database search (PubMed, Scopus, Google Scholar) based on predefined
expertise criteria (e.g., number of tES publications, citation metrics, and prior contributions to protocol development).
Snowball sampling and peer recommendation were used to supplement the list. There may be minor self-selection bias, as
participation was voluntary and required time commitment, which could influence representation.

No formal ethics board approval was required for this expert consensus study, as it did not involve clinical participants or
interventions. All participants were contacted in a professional capacity and gave informed agreement to participate in the
Delphi process. No sensitive personal data were collected.

This study used a mixed-methods Delphi consensus design, combining quantitative expert ratings and qualitative comments across
three rounds to develop a checklist for reporting transcranial electrical stimulation (tES) studies.

The sample consisted of internationally recognized experts in transcranial electrical stimulation (tES), with an average of 18.34 years
(SD = 7.21) of research experience in the field. Participants were 66.7% male and 33.3% female, representing institutions across five
continents, including Europe, North America, Asia, South America, and Australia.

Experts were identified through a systematic search of PubMed, Scopus, and Google Scholar, filtered by criteria such as publication
record, citation metrics, and past contribution to protocols. Snowball sampling was applied to extend coverage. Sample size was
based on Delphi panel guidelines (10–50 experts), with 56 in the first round. This was considered sufficient to ensure diverse
expertise and achieve statistical and thematic saturation.

Data were collected via web-based surveys. Experts were asked to rate items on a 5-point Likert scale and provide qualitative
feedback. Questionnaires were administered using editable Word documents and compiled manually. The steering committee
managed all communication. No one besides researchers and participants was present during data collection.

Data collection occurred from June 2023 to August 2023 across three iterative Delphi rounds. Panelists completed questionnaires
remotely.

No data were excluded. All data from participants who completed each round were included in the analysis. Partial responses from
non-completers were not used in the final round analysis.

Of the 123 experts invited, 56 agreed to participate. Eleven participants dropped out after Round 1, five more after Round 2, and two
more after Round 3, resulting in 38 full completions. Reasons for dropout were mostly due to time constraints or lack of alignment
with the methodology.

No randomization was performed. All participants reviewed and rated the same items. Group allocation was not part of the study
design.
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