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ABSTRACT

The diversity in electromyography (EMG) techniques and their reporting present significant challenges across multiple disciplines in research and clinical practice,
where EMG is commonly used. To address these challenges and augment the reproducibility and interpretation of studies using EMG, the Consensus for Experimental
Design in Electromyography (CEDE) project has developed a checklist (CEDE-Check) to assist researchers to thoroughly report their EMG methodologies. Devel-
opment involved a multi-stage Delphi process with seventeen EMG experts from various disciplines. After two rounds, consensus was achieved. The final CEDE-Check
consists of forty items that address four critical areas that demand precise reporting when EMG is employed: the task investigated, electrode placement, recording
electrode characteristics, and acquisition and pre-processing of EMG signals. This checklist aims to guide researchers to accurately report and critically appraise EMG
studies, thereby promoting a standardised critical evaluation, and greater scientific rigor in research that uses EMG signals. This approach not only aims to facilitate
interpretation of study results and comparisons between studies, but it is also expected to contribute to advancing research quality and facilitate clinical and other
practical applications of knowledge generated through the use of EMG.
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M. Besomi et al.
1. Introduction

The quality and reporting of electromyography (EMG) can impact
the utility and confidence of findings across multiple research and
clinical disciplines, including neurology, neuroscience, physiology,
sports science, and rehabilitation. Incomplete reporting might limit
interpretation and replication, contribute to unexplained heterogeneity
in meta-analyses, and impede the translation of research into clinical
practice. As such, there is a need to advocate for best practices in EMG
application and standardised reporting of EMG methodology, to
enhance scientific rigor across studies.

Several factors related to the EMG recording process can adversely
influence the results. For example, joint angles, angular velocities, and
type of muscle contractions can influence EMG signals. Failure to control
these factors can introduce variability and bias findings across studies
(Farina et al., 2001; Madeleine et al., 2001). Similarly, the procedure for
placement of EMG electrodes on participants, the specific type of elec-
trodes chosen, and the protocols for acquiring EMG signals are all
important details that, if not clearly reported, can further confound
study interpretation and replication efforts (Campanini et al., 2007;
Castroflorio et al., 2005; Clancy et al., 2002; Farina et al., 2002).

The “Consensus for Experimental Design in Electromyography
(CEDE) project” has published a series of matrices to promote evidence-
based best practice in the application of EMG techniques (Besomi et al.,
2020; Besomi et al., 2019; Gallina et al., 2022; Martinez-Valdes et al.,
2023; McManus et al., 2021). These matrices provide recommendations
and explanations to inform for selection of the most appropriate EMG
methodology to match the specific purpose of research or clinical
application of EMG. This paper draws on that work to present a
comprehensive checklist that addresses key methodological areas that
require careful consideration when planning and reporting studies
involving the use of EMG to best ensure the accuracy and reproducibility
of the results.

The checklist is designed to be used alongside other appropriate
checklists, such as CONSORT for randomised trials (Schulz et al., 2010)
and STROBE for observational studies (von Elm et al., 2007) to help
ensure that the research reporting process is robust. A multi-stage Delphi
process, coordinated by experts in the application and reporting of EMG
from various disciplines, was used to reach a consensus on the items that
should be reported in studies using EMG. The primary goal of this work
was to create a checklist that would encourage researchers provide a
thorough report on the details of the EMG methods. The format of the
checklist and supporting material encourages critical thinking regarding
the rationale behind their chosen methods, and whenever possible,
supports researchers to understand and utilize best practices. This
checklist also serves as a resource for reviewers, editors, and other users
of research for the critical appraisal and evaluation of EMG studies. By
encouraging its widespread adoption, we aim to promote standardiza-
tion, transparency, and rigor in EMG research, with the goal of
advancing research quality and practical (e.g., clinical) impact.

2. Methods

The method used for the development of this checklist followed a
process similar to that employed in previous CEDE matrices (Besomi
et al., 2020; Besomi et al., 2019; Gallina et al., 2022; Martinez-Valdes
et al., 2023; McManus et al., 2021) and described in detail elsewhere
(Hodges, 2020). We followed a three-step process: 1) initial listing and
rating of potential items via an online survey; 2) development of the
checklist draft; 3) Delphi process for consensus. The steering committee,

Journal of Electromyography and Kinesiology 76 (2024) 102874

composed of four CEDE members (DF, MK, KM, RM), and two early
career researchers (MB & VD), led the development of this checklist. All
those who participated in the online survey and Delphi process are listed
as co-authors. The Human Research Ethics Committee of The University
of Queensland, Australia approved this project.

2.1. Online survey

An online survey was sent to all 17 contributors to gather an initial
list of potential items that could be included in the checklist (Appen-
dix 1). We divided the items (73 in total) into five categories: 1)
participant factors, 2) study design, 3) task, 4) methodological factors,
and 5) outcome(s) of interest or feature(s) extracted from EMG signals.
Contributors were asked to report whether they would include, remove,
or were unsure about the inclusion/exclusion of each item, and were
able to suggest new items.

2.2. Development of the draft

The draft of the EMG checklist was developed by the steering com-
mittee based on the responses to the online survey. A list of the items
included in the first round of the Delphi process is presented in Ap-
pendix 2. We considered “Essential” items to be those that always should
be reported in EMG studies, and “If applicable” items those that might be
applicable depending on the study design, research question, aim(s), and
methods. We divided the items that were considered “include” or “un-
sure” (n = 54) into four categories: 1) study design (4 essential items), 2)
participant characteristics (3 essential items, 4 if applicable items), 3)
task (3 essential items, 7 if applicable items), and 4) procedure for EMG
recording: electrode placement (4 essential items, 5 if applicable items),
characteristics of recording electrodes (all essential items and divided
based on electrode type), and acquisition of EMG signals (7 essential
items, 5 if applicable items).

2.3. Delphi process

The Delphi process is a widely accepted method to achieve consensus
(Waggoner, Carline and Durning, 2016). The approach used in the
current matrix was similar to the one employed in previous CEDE pro-
jects and is described in detail elsewhere (Hodges, 2020). The aim of the
questionnaire was to gain consensus regarding the essential criteria for a
checklist that would enable critical appraisal and systematic reporting of
EMG studies. The steering committee oversaw the project and integrated
comments but did not participate in the Delphi process. The Delphi
questionnaires were sent online using a centrally supported survey tool
(Checkbox Survey Software; https://www.checkbox.com) from The
University of Queensland. Contributors were asked to indicate their
opinion regarding whether an item should be included in the checklist
when reporting EMG studies. A five-point Likert scale was provided with
the following options: “unsure”, “never”, “some of the time”, “most of
the time”, and “always” in ascending order. Consensus for included
items was defined as 70 % or more of the respondents indicating that an
item should be reported ‘most of the time’ or ‘always’; fewer than 15 %
scoring it as ‘unsure’ or ‘never’; and an interquartile range < 2 points. A
free-text box was provided to add any comments or suggestions. Fig. 1
illustrates the stages of the Delphi process. This study adheres to the
Conducting and Reporting Delphi Studies (CREDES) recommendations
(Jiinger et al., 2017) (Appendix 3).


https://www.checkbox.com

M. Besomi et al.

Journal of Electromyography and Kinesiology 76 (2024) 102874

Actions

Outputs

Preparatory phase
Initial listing and rating of potential
items (n=73) via an online survey
(17 participants)

v

é Online Delphi Round 1
Seek input via online survey
(17 participants)
-
v
é Online Delphi Round 2
Seek input via online survey
(17 participants)
o

\ 4

Final development of checklist
Items improved for clarity
Pilot testing (17 participants)

Dissemination

]

Fig. 1. Flowchart with

3. Results

From the 17 experts who agreed to participate in the Delphi process,
16 (94 %) replied to the first-round questionnaire. Version 1 (Appen-
dix 2) comprised 54 items. After round one, six items were removed due
to a low consensus among the experts, the “Task(s)” section was sub-
stantially modified based on feedback, and the “Study design” section
was removed after feedback and agreement with the steering committee
because it was not EMG specific and was redundant given the inclusion
of these items in other established checklists, e.g. STROBE and CON-
SORT (Schulz et al., 2010; von Elm et al., 2007). A total of 49 items were
then included in the second-round questionnaire, which was resubmit-
ted to the 17 original experts. Compared with round one, eight items
were added or received major changes based on comments during the
first round and discussion with the steering committee. The same sixteen
experts (94 %) completed the second-round questionnaire (Appendix 4).
After round two, five items were removed due to a low consensus and
the section “Participants characteristics” was removed after feedback
and agreement with the steering committee. A total of 40 items were
included in the final version. A summary of the results of the Delphi
consensus process is presented in Appendix 5. A few additional
amendments were made to the checklist after a pilot test assessment. At
this stage, the same 17 experts who contributed to the Delphi process
evaluated one article, randomly selected from a set of four EMG studies,
using the developed checklist. Nine experts were able to test the
checklist and provided their feedback of the process. Item 13 was
slightly modified, and the column “Comments” was added to the
checklist to clarify why or if an item was not reported or only partially
reported. The final CEDE checklist (CEDE-Check) endorsed by the CEDE
project team is presented in Table 1 and can be downloaded here.

) |

16 participants completed the survey
Development of checklist including 54
items

(16 participants completed the survey )
Agreement reached to include 49
items; 6 excluded; 8 new items
suggested or major change; section
\_‘Study design’ removed

SN

J

16 participants completed the survey

Agreement reached to include 40

items; 5 excluded; section
\’Participants characterists’ removed

l

9 participants completed pilot testing,
resulting in minor wording changes.
Final checklist with 40 items

stages of the Delphi process.

4. Discussion

The aim of this study was to design a checklist to guide the use of
EMG methodology and promote standardisation in the reporting of
studies conducted in humans that use EMG. The CEDE team developed
the final EMG methodological checklist (CEDE-Check) through an online
survey using the Delphi technique. CEDE-Check comprises 40 items: 10
related to the task of interest and 30 to the procedure of EMG recording
(i.e., electrode placement, characteristics of recording electrodes, and
acquisition of EMG signals and pre-processing). The intention is that the
checklist be used by researchers when planning the design of their ex-
periments - with the aim of ensuring that the necessary methodological
and analytical procedures are followed, by scholars appraising studies in
which EMG has been used, and by reviewers, editors, and readers -
assisting in the evaluation and interpretation of findings.

4.1. Rationale for checklist development

There was a clear need for a standardized checklist for reporting and
critically appraising EMG studies. EMG is a valuable technique used to
assess muscle activity in biomedical research and clinical practice
(Basmajian & De Luca, 1985). However, the lack of standardized
reporting makes it challenging to compare and replicate studies. The
absence of specific guidelines impedes researchers, clinicians, and re-
viewers, who may wish to understand the critical elements of a piece of
EMG research, such as methods of data collection, analysis, and inter-
pretation. This is particularly important given the presence of wide
variation in EMG recording and analysis techniques, that without due
consideration, can influence the interpretation of research findings.
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Table 1
CEDE Research Checklist for reporting and critically appraising studies using EMG (CEDE-Check).
Section/topic Item  Description
Task(s)
1 Context of research (e.g., laboratory, clinical setting, sport setting, daily-life environment)

Description of task(s) with sufficient detail for replication, should include description of the adopted set-up (e.g., start/end position, joint angles,
body posture, or any other potential constraint) and equipment (if any)

3 Specify type of contraction (e.g., isometric, dynamic, concentric, eccentric) of the recorded muscle(s)

Specify duration/number of repetitions, recovery/rest period between repetitions/tasks, and speed of movement/contraction (or whether speed was

defined by instructions like “self-paced”, “as fast as possible” or by a specific devices like treadmill, metronome, isokinetic machine)

Specify if part of the task/repetition(s)/trials(s) were not recorded or excluded, with justification for the removal of data.

Description of warm-up/familiarisation

Instructions given to the participant on how the task should be performed (e.g., “as fast as possible” or “as accurately as possible™)

When two or more tasks are performed, specify order or method of randomisation/counterbalancing

EN

O 0 N O U

If graded submaximal contractions are performed, specify how intensity was controlled (e.g., visual feedback from a screen), percentage of maximal
voluntary contraction (MVC), instructions used, and how the MVC was assessed and calculated. Please refer to “CEDE Amplitude normalisation
matrix”(Besomi et al., 2020)

10 Description of task(s) performed for amplitude normalisation. Please refer to “CEDE Amplitude normalisation matrix” (Besomi et al., 2020)

Procedure for EMG recording

a) Electrode 11 Muscle(s) investigated and side of body
placement 12 Electrode type (e.g., conventional surface electrode, array or grid of electrodes, fine-wire electrode, needle electrode). Please refer to the “CEDE
Electrode selection matrix” (Besomi et al., 2019)
13 Procedure for skin preparation (both for surface and intramuscular electrodes). Describe steps of the procedure (e.g., shaving of hair, scrubbing of
skin, antibacterial skin preparation) and products used (e.g., abrasive paste including manufacturer).
14 Description of electrode placement with sufficient detail for replication and reference to guidelines as appropriate (e.g., SENIAM, CEDE (Alessio

Gallina et al., 2022; Besomi et al., 2020; Besomi et al., 2019; Martinez-Valdes et al., 2023; McManus L et al., 2021), Journal of Electromyography and
Kinesiology tutorials (Clancy et al., 2023; A. Del Vecchio et al., 2020; Merletti & Cerone, 2020; Merletti & Muceli, 2019)). Provide details on the
adopted methods to ensure appropriate electrode placement and orientation with respect to muscle fascicle direction (e.g., along muscle fibres,
distance from anatomical landmarks, ultrasound guided) depending on study aim and feasibility for the investigated muscle. If electrode placement
differs from guidelines, specify why, and describe in detail.

15 Positioning of reference electrode(s)
16 If multiple sessions are performed with the intention to record from a similar region of a muscle, describe the methods adopted to ensure consistency
of electrode placement
b) Characteristics Surface electrodes (including reference electrode(s))
of recording 17 Physical configuration (e.g., concentric, bipolar, array, grid)
electrodes 18 Electrode size (e.g., diameter of recording area of the electrode, length), material (e.g., Ag/AgCl), and shape (e.g., circular, bar). If determined by a
company/manufacturer, report this from the information provided.
19 Interelectrode distance (specify center to center, or edge to edge). If determined by a company/manufacturer, report this from the information
provided.
20 Number of electrodes (if electrode grid was used, specify the number of rows and columns, and missing electrode(s) if any)
21 Electrode type (wet, dry, insulating), model and company (if appropriate), characteristics of the electrode skin contact (e.g., double adhesive foam,

adhesive tape, Velcro belt, use of conductive paste or gel) and electrode fixation.
Fine wire intramuscular electrodes

22 Recording montage (e.g., bipolar, monopolar, others)

23 Wire type and properties (e.g., diameter, wire, and insulation material, single or multistrand, characteristics of the conductive wire, method for
insulation removal)

24 Approximate length of exposed conductor and bent tips. If determined by a company/manufacturer, report this from the information provided.

25 For a bipolar pair: separation between electrodes and how this was controlled (glued pair, staggered pair, monopolar with respect to a surface
reference). If determined by a company/manufacturer, report this from the information provided.

26 Size (diameter and length) of the needle used for insertion, orientation during insertion and fine wire fixation technique (if any)

Needle intramuscular electrodes

27 Type of needle (e.g., monopolar, concentric, bipolar, quadrifilar, tungsten) including brand

28 Needle size (gauge), length, and type of metal contact (e.g., stainless steel)

29 Describe the orientation during insertion

¢) Acquisition of 30 Detection mode of EMG signals (e.g., monopolar, single differential, double differential, etc)
EMG signals and 31 Brand and model of the EMG acquisition system, or report details (i.e., input impedance, equivalent input voltage noise, bandwidth, common mode
pre-processing rejection ratio) if custom-built.

32 Gain of amplifier and cut-off frequencies of hardware filter (and if possible, filter type and order). If determined by a company/manufacturer, report
this from the information provided.

33 Sampling frequency (Hertz or samples/s). If determined by a company/manufacturer, report this from the information provided.

34 Analog-to-digital (A/D) resolution (bits) and full range (without risk of saturation). If determined by a company/manufacturer, report this from the
information provided.

35 Name and version of the software used to record the EMG signals or specify if custom-made.

36 Technique(s) applied for power line interference removal (none, driven right leg (DRL), notch filter(s), frequency interpolation, others), including
the relevant features (width of band reject, filter order, number of power line interference harmonics removed, etc.)

37 Acquisition/synchronisation with other devices (when distinct channels are not automatically synchronized. e.g., force, movement capture). Report
any inherent delay (if any) induced by the recording system, and how it was compensated for.

38 If wireless, specify method of transmission (e.g., Bluetooth, Radiofrequency)

39 If wearable system was used, specify the dimension, weight, fixation method, and transmission range. If determined by a company/manufacturer,
report this from the information provided.

40 Pre-amplification of signal and location relative to the electrode (if used)

Download CEDE-Check
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The existing reporting practices in EMG research, such as the Euro-
pean Project “Surface Electromyography for Non-Invasive Assessment of
Muscles” (SENIAM) guidelines (Hermens et al., 1999) and the standards
for reporting EMG data (Merletti, 1999) have improved the quality of
reporting, but there are some limitations. These guidelines provide
“standards” for EMG practice that may not align with all experimental
designs and recording procedures, especially considering they were
proposed over 20 years ago before significant technological advance-
ments in the field. Standardization of EMG techniques is difficult to
implement partly due to the continuous developments in techniques,
including novel sensors for EMG recording (Murciego et al., 2023; Myers
et al., 2014) and innovative processing methods (Farina et al., 2014;
Herak & Zubcevic, 2022; Martinek et al., 2021). Finally, the SENIAM
guidelines pertain only to isometric contractions, and they are not up to
date with contemporary approaches. We used a Delphi technique, a
valuable method for developing consensus-based checklists in various
fields, including healthcare, research, and industry (von der Gracht,
2012; Waggoner et al., 2016). It has several advantages, including
participant anonymity, geographic diversity, flexibility, and an iterative
process (von der Gracht, 2012).

4.2. Development process of the CEDE-Check

Several items were excluded after the Delphi process. Based on
feedback from the first round, a few items were added and tested in the
second round. The entire section relating to study design and participant
characteristics was removed. Although these items are important and
should be reported, we considered them not specific to EMG research.
We recommend that researchers also use other standard guidelines and
checklists, such as STROBE (von Elm et al., 2007) and CONSORT (Schulz
et al., 2010), to guide the reporting of general study design features and
participant information. The CEDE-Check provides a list of items that
should be reported, and this requires consideration of the task of interest
and procedures used to acquire EMG recordings. The framework does
not provide guidance on how to perform the selected methods or how
the data should be analysed. Instead, we suggest that researchers use the
available recommendations from the CEDE team (Besomi et al., 2020;
Besomi et al., 2019; Gallina et al., 2022; Martinez-Valdes et al., 2023;
McManus et al., 2021) and tutorials published by the Journal of Elec-
tromyography and Kinesiology (Clancy et al., 2023; A Del Vecchio et al.,
2020; Merletti & Cerone, 2020; Merletti & Muceli, 2019; Staudenmann
et al., 2010) to guide decision-making in relation to the use of specific
methods.

As a further step in the development process, we asked the CEDE
members who contributed to the Delphi process to test the checklist.
This step allowed us to test the functionality of the checklist and make
final refinements when these were needed to ensure the checklist’s
effectiveness and usability. Only minor changes to wording were sug-
gested, which did not alter the consensus process. Future studies will
assess the inter- and intra-rater reliability of the checklist. The checklist
is intended to be a living document that is updated as new information
becomes available, or research practices evolve.

4.3. Utility and adoption of the CEDE-Check

This checklist is expected to aid in the critical appraisal of studies,
especially when comparing papers that address a similar research
question. This uniform approach may be of value when conducting
topical reviews or meta-analyses. Depending on the study design, items
from the checklist that should be reported can be used to determine
whether the results of a study were potentially confounded by meth-
odological factors that may have impacted EMG measures. It is impor-
tant to note that the specific set of factors that should be reported will
depend on the hypotheses and aims. Thus, issues that are crucial for one
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investigation may be less important for others and, therefore, the hy-
potheses and aims of a study need to be considered when using the
CEDE-Check to evaluate the methodology.

We have developed the CEDE-Check as a comprehensive checklist for
reporting EMG methodologies in human studies, encompassing both
adults and children, in both health and disease. The items included in
the checklist are relevant and applicable to any population, including
children. Additionally, the checklist allows for flexibility, enabling re-
searchers to disregard an item when it is not applicable. We acknowl-
edge the importance of addressing specific research issues that may arise
in children’s studies, and we encourage researchers to utilize the CEDE-
Check in conjunction with other checklists to ensure a comprehensive
approach to reporting EMG methodologies.

Similarly, the recommendations and CEDE-Check apply across EMG
applications, including laryngeal and urogenital studies (Keshwani &
McLean, 2015; Merletti, 2016; Stafford et al., 2010; Varadarajan et al.,
2013), as well as EMG-driven robotic studies (Cisnal et al., 2021; Hu
et al., 2009). Consistent with previous CEDE matrices (Besomi et al.,
2019), the same considerations apply in reporting electrode locations
with respect to anatomical references and the electrode geometry when
it differs from conventional surface electrodes (e.g., cylindrical probes
used to study surface EMG of the anal sphincter or vaginal muscles). The
research applications of surface EMG exceed those mentioned in other
CEDE papers, which are not exhaustive. Specific applications may need
additional considerations; for example, underwater surface EMG re-
quires means to prevent water from creating conductive bridges be-
tween electrodes.

4.4. Impact on reporting quality

It is not unknown for researchers to provide incomplete information
concerning key aspects of their EMG studies, such as electrode place-
ment, signal processing techniques, and data analysis methods. This
practice may make it difficult for others to evaluate the reliability and
validity of the results. Rigorous scientific research and the advancement
of knowledge relies on the reproducibility of findings. The potential to
replicate depends on the availability of a detailed and standardised
description of the original methodology. The practice of referring to a
methodology without detailed explanation, such as simply stating
“electrodes placed according to SENIAM”, is therefore not recom-
mended. It is instead essential to provide a comprehensive and clear
description of the methodology that has been used.

Inconsistencies in reporting across studies also hinder the estab-
lishment of best practices in the field. By emphasizing the importance of
specific aspects of EMG research, such as electrode positioning, data pre-
processing, and statistical reporting, checklists encourage researchers to
follow guidelines and adopt best practices. Such an approach promotes
consistency in methodology and reporting, making it easier for the sci-
entific community to build on previous work and advance the field (Eby
et al., 2020).

4.5. Challenges and limitations

The use of checklists in research, although valuable for promoting
consistency and reducing errors, can still be susceptible to bias or
subjectivity. Some potential sources of bias or subjectivity include but
are not limited to, selection, interpretation, and contextual biases. If the
checklist is not designed to be comprehensive or if certain items are
omitted, it can introduce selection bias. This means that researchers may
focus on specific aspects while neglecting others, leading to an incom-
plete or biased assessment of the research.

In this regard, the extensive use of EMG across varied research fields
represented a unique challenge in the development of a comprehensive
checklist for EMG reporting. Our objective was to develop a checklist
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that was both succinct and comprehensive, ensuring it was practical
while thorough in its coverage of key factors affecting EMG recording
across different fields. Additionally, we aimed to use of clear, technically
precise terminology, differentiating between essential requirements
applicable to all EMG studies (i.e., essential items) and those specific to
distinct research objectives or methods (i.e., “if applicable” items).
These challenges were accommodated with our multi-stage Delphi
process led by EMG experts from different disciplines. Previous outputs
from the CEDE project have promoted the consistent use of terminology
and provided additional guidance for users of the CEDE-Check. When
submitting a manuscript, authors can explicitly indicate in the meth-
odology section which elements they have reported and, if they have
not, justify the reasons and discuss the potential impact and limitations
of the findings. However, some specific factors not covered by the
checklist may be deemed necessary based on the specific aims and nu-
ances of the study.

There can be differences in the interpretation of checklist items
among researchers, which can lead to subjectivity in the assessment of
whether the criteria have or have not been met. Our first test and vali-
dation process were designed to mitigate this potential interpretation
bias. Additionally, the context in which the checklist is used can influ-
ence its application. For example, the same research may be assessed
differently if it is conducted in a clinical setting versus a laboratory,
leading to context-specific bias. To mitigate these sources of bias and
subjectivity, it is essential to have clear and transparent guidelines for
checklist usage, provide training to checklist users, use multiple re-
viewers for consensus, and periodically update the checklist to incor-
porate emerging evidence and best practices. The CEDE team will
endeavour to develop and refine mechanisms to disseminate this work
and provide training if necessary (e.g., at International Society of Elec-
trophysiology and Kinesiology [ISEK] congress). We will also work with
the Journal of Electromyography and Kinesiology to periodically update
the checklist when new evidence emerges to maintain the rigor and
quality of EMG studies.

In summary, the CEDE-Check tool offers a comprehensive guideline
for reporting EMG methodologies, especially for human studies.
Although the current CEDE-Check focuses on human studies, its prin-
ciples and recommendations could potentially be adapted for studies on
experimental animals. The adaptation of the CEDE-Check for animal
studies presents some challenges (Valentin & Zsoldos, 2016), such as
differences in muscle physiology, electrode placement, and ethical
considerations. Future research could explore ways to address these
challenges and further develop the CEDE-Check to accommodate animal
research in the field of EMG. By promoting standardization, trans-
parency, and rigor in EMG research, the CEDE-Check tool aims to
augment research quality and impact.

5. Conclusion

We used a Delphi consensus technique to develop a checklist for
reporting and appraising the methods used in EMG studies. It is expected
that the use of the CEDE-Check tool will enhance the quality of data
collection and reporting in EMG studies. The checklist promotes con-
sistency, transparency, and reproducibility of outcomes. Researchers are
encouraged to adopt and adhere to the checklist in their EMG studies,
which is a practice that must be endorsed by journal editors.
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