
R E V I EW A R T I C L E

Guidelines for the development, performance evaluation
and validation of new sleep technologies (DEVSleepTech
guidelines) – a protocol for a Delphi consensus study

Gabriel Natan Pires1,2,3 | Erna S. Arnard�ottir4,5 | Sébastien Bailly6 |

Walter T. McNicholas7,8

1Departamento de Psicobiologia, Universidade

Federal de São Paulo, São Paulo, Brazil

2Sleep Institute, São Paulo, Brazil

3European Sleep Research Society (ESRS),

Regensburg, Germany

4Reykjavik University Sleep Institute, Reykjavik

University, Reykjavik, Iceland

5Landspitali, The National University Hospital

of Iceland, Reykjavik, Iceland

6Grenoble Alpes University, Inserm U1300,

Grenoble Alpes University Hospital,

Grenoble, France

7School of Medicine and the Conway Research

Institute, University College Dublin,

Dublin, Ireland

8Department of Respiratory and Sleep

Medicine, St Vincent's Hospital Group,

Dublin, Ireland

Correspondence

Gabriel Natan Pires, Departamento de

Psicobiologia, Universidade Federal de São

Paulo, Rua Napoleão de Barros, 925,

CEP: 04024-002, São Paulo, Brazil.

Email: gabriel.pires@unifesp.br

Funding information

European Union's Horizon 2020 research and

innovation program, Grant/Award Number:

965417

Summary

New sleep technologies are being developed, refined and delivered at a fast pace.

However, there are serious concerns about the validation and accuracy of new sleep-

related technologies being made available, as many of them, especially consumer-

sleep technologies, have not been tested in comparison with gold-standard methods

or have been approved by health regulatory agencies. The importance of proper vali-

dation and performance evaluation of new sleep technologies has already been dis-

cussed in previous studies and some recommendations have already been published,

but most of them do not employ standardized methodology and are not able to cover

all aspects of new sleep technologies. The current protocol describes the methods of

a Delphi consensus study to create guidelines for the development, performance

evaluation and validation of new sleep devices and technologies. The resulting rec-

ommendations are not intended to be used as a quality assessment tool to evaluate

individual articles, but rather to evaluate the overall procedures, studies and experi-

ments performed to develop, evaluate performance and validate new technologies.

We hope these guidelines can be helpful for researchers who work with new sleep

technologies on the appraisal of their reliability and validation, for companies who

are working on the development and refinement of new sleep technologies, and by

regulatory agencies to evaluate new technologies that are looking for registration,

approval or inclusion on health systems.
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1 | INTRODUCTION

Sleep medicine has always been an innovative field, and since its early

years it has taken advantage of technological developments, which

allowed a better understanding of the physiology of sleep and the

pathophysiology of its disorders (Penzel et al., 2021). New sleep tech-

nologies are now being developed, refined and made available at a

pace never seen before (Perez-Pozuelo et al., 2020; Pires et al., 2023;

Schutte-Rodin et al., 2021). Wearable and nearable devices, bed

sensors and sleep-related smartphone applications (apps) are becom-

ing increasingly popular, being used for different purposes, including

screening, diagnosis, treatment and follow-up of sleep-related condi-

tions. Their intended user group also vary, with devices being directed

to healthcare professionals, to the consumers directly (i.e. consumer-

sleep technologies [CST]) or as hybrid technologies (which may have

functionalities to both groups; Schutte-Rodin et al., 2021).
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The surge on the number of new sleep technologies might be

explained by three main factors: epidemiological, practical and com-

mercial aspects (Pires et al., 2023). From an epidemiological perspec-

tive, the prevalence of sleep complaints and sleep disorders is high

and increasing (Benjafield et al., 2019; Ferrie et al., 2011; Santos-Silva

et al., 2010). Such high prevalence is responsible for creating the

demand for screening, diagnosis and treatment of sleep disorders.

The practical aspects are related to the current limitations on the diag-

nosis and treatment of sleep disorders. Diagnostics and treatments in

sleep medicine are usually subjected to high costs, low availability and

poor patient experience (Pires et al., 2023). These limitations reinforce

the need to invest in more affordable, accessible and user-friendly

diagnostics and therapeutics. Finally, the commercial aspects are

explained by the combination of high demand and the limitations of

current diagnostic and therapeutic methods. These circumstances

have been an important drive for companies (including startups) to

invest, innovate, design, develop and improve sleep technologies.

Therefore, the market of sleep-related products is growing by �18%

per year, and reached �USD2 billion in 2019 (Nester, 2019).

For the reasons above, especially regarding the practical limita-

tions for currently available diagnostics and therapeutics, new sleep

technologies are needed, providing that they are reliable, accurate,

safe, and have been properly tested and validated. However, there are

serious concerns about the validation and accuracy of new sleep-

related technologies being made available (de Zambotti et al., 2020).

Most of them, especially CSTs, have not been tested in comparison

with gold-standard methods or have been approved by health regula-

tory agencies (Behar et al., 2013; Fino & Mazzetti, 2019; Khosla

et al., 2018). As an example, only �3% of all apps relating to obstruc-

tive sleep apnea seem to have been properly validated (Baptista

et al., 2022). Another important limitation is the lack of transparency

on the process of development or validation of new sleep technolo-

gies, which are often not properly disclosed or published (Goldstein &

Depner, 2021; Schutte-Rodin et al., 2021). The lack of standards on

the development, validation, performance evaluation and registration

of new sleep technologies impairs a proper evaluation of their accu-

racy and reliability, thus questioning their actual usefulness (Baptista

et al., 2022; Fino & Mazzetti, 2019).

The importance of proper validation and performance evaluation

of new sleep technologies has already been discussed in previous

studies (Baptista et al., 2022; de Zambotti et al., 2022; Depner

et al., 2020; Fino & Mazzetti, 2019; Khosla et al., 2019), and some rec-

ommendations have already been published (de Zambotti et al., 2022;

Khosla et al., 2019; Menghini et al., 2021; Schutte-Rodin et al., 2021;

Tangudu et al., 2021). Although useful as initial steps towards the

standardization of the process of development, validation and perfor-

mance evaluation of new sleep technologies, these studies lack a sys-

tematic approach, do not employ standard methodology for the

development of guidelines, and are not able to cover all aspects of

new sleep technologies.

The current protocol describes the methods of a modified

Delphi consensus study to elaborate guidelines for the development,

performance evaluation and validation of new sleep devices and

technologies (hereinafter, DEVSleepTech guidelines). It will be based

on the guidance from EQUATOR (Enhancing the QUAlity and

Transparency Of health Research) for developers of health research

reporting guidelines (Moher et al., 2010) and on the CREDES

(Guidance on Conducting and REporting DElphi Studies) guidelines

(Jünger et al., 2017).

2 | DEFINITION OF NEW SLEEP
TECHNOLOGIES

Although there is no clear, unanimous, unambiguous or official defini-

tion of what constitutes “new sleep technologies”, the concept is rea-

sonably well understood. It has been evaluated by studies and efforts

from different societies and institutions as a way to bring together all

new devices, apps and other forms of technologies that have been

developed and refined in sleep medicine. It includes the #SleepTech-

nology resource from the American Academy of Sleep Medicine

(AASM), and the SleepTech Portal and Award by the National Sleep

Foundation. The definition of “new sleep technologies” used for the

purposes of this work is based on and adapted from previous defini-

tions and descriptions (Khosla et al., 2018; Khosla et al., 2019;

Schutte-Rodin et al., 2021), being subjected to the criteria disclosed

below.

2.1 | Current applicability

• Inclusion: Technologies that are currently neither considered as

gold-standard methods nor are officially recommended by major

sleep-related societies as a primary choice for the monitoring and

scoring of sleep, or for diagnostic, screening, follow-up and treat-

ment of sleep disorders and other sleep-related conditions.

• Exclusion: Gold-standard methods widely implemented for diagnos-

tic, screening, follow-up and treatment of sleep disorders and other

sleep-related conditions.

2.2 | Level of innovation

• Inclusion: Ranging from important improvements and modifications

of standard technologies to highly innovative and disruptive sleep-

related technologies and solutions.

• Exclusion: Minor modifications of standard technologies that

require no further validation or that does not significantly alter its

usage or implementation.

2.3 | Intended public

• Inclusion: It includes technologies that are intended to be used by or

under supervision of healthcare professionals (clinical-grade tech-

nologies), or directly by the consumer (CST). It also includes
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intermediate solutions that lie between these two groups (i.e. hybrid

and transitional technologies; Schutte-Rodin et al., 2021).

• Exclusion: No exclusion criteria related to the intended public.

2.4 | Format

• Inclusion: Any technology that is mainly based on hardware or soft-

ware. It includes devices for the monitoring and scoring of sleep,

the improvement of sleep in a wellness perspective, and for diag-

nosis, screening, follow-up and treatment of sleep disorders in dif-

ferent ways, including wearables, nearables and bed sensors,

smartphone apps, software and algorithms. It also includes innova-

tion on data analysis, including the implementation of techniques

related to artificial intelligence (including machine learning and

deep learning) and other techniques for evaluation of sleep-related

information.

• Exclusion: Development of sleep technologies that are not primarily

related to a hardware or a software are excluded. It includes devel-

opment of pharmacological interventions, surgical interventions,

questionnaires and other subjective sleep assessment tools, among

others. Exceptions are made to cases in which any of these items

are implemented by innovative means or entails new technologies

(e.g. sleep questionnaires integrated into an app or analysed

through machine learning, an online sleep log that provides person-

alized feedback based on artificial intelligence, surgical interven-

tions that apply innovative devices).

The evaluation, registration or compliance to regulatory require-

ments and agencies is an important aspect from the development to

commercialization of new sleep technologies (e.g. Medical Devices

Regulation [MDR] in Europe, or related regulations by the American

National Standards Institute [ANSI] and the Food and Drug Adminis-

tration [FDA] in the USA). However, they are not considered as part

of the definition of new sleep technologies under the scope of this

study, for two reasons. First, these guidelines are intended to assist in

the development of new sleep technologies from the earliest steps,

including the conceptualization and minimal viable product phases.

Technologies in these phases are usually experimental, preliminary

and not ready for commercialization, so are not eligible for registration

at the relevant regulatory bodies. Second, the applied concept of

“new sleep technologies” is broad, involving different types of tech-

nologies. Variations are expected on many aspects, including the

intended public (clinical practitioners or general consumers), the for-

mat (hardware, software, etc.) and their purpose (diagnostic, therapeu-

tical, follow-up, etc.), and regulation might vary for each of these

conditions. Therefore, we prefer not to tie the definition of new sleep

technologies to any regulatory aspect. In any case, regulation,

approval or clearance by health regulation bodies are topics to be

evaluated during the consensus voting. Thus, although not being part

of the definition of new sleep technologies, recommendations related

to legislation and approval by regulatory agencies are likely to be

included in the resulting guidelines.

3 | FORMAT OF THE GUIDELINES

The presentation of items in this study will be organized on a three-

level hierarchy, including categories (and subcategories when applica-

ble), topics and practical items.

“Categories” refer to the categorization of sleep technologies that

will be covered in this guideline. It aims to define the types of sleep

technologies for which the guidelines will develop recommendations.

The categories cannot be determined beforehand, as they depend on

the nature of the responses during the core committee meeting and

throughout the Delphi consensus process. In any case, it is likely that

the categories will cover different domains related to new sleep tech-

nologies, including different sleep-related purposes (e.g. sleep moni-

toring, insomnia, obstructive sleep apnea, etc.), intended user

(e.g. CST, medical-grade devices), presentation (e.g. wearable, near-

able, bed sensor, app, etc.) and intended use (e.g. screening, diagnosis,

follow-up/long-term monitoring and treatment). The level of specific-

ity of these categories might vary, from broad and single-domain cate-

gories (e.g. recommendations applying to all sleep-related wearable

devices, or to all technologies aiming at screening obstructive sleep

apnea) to more specific subcategories combining two or more

domains (e.g. wearable SpO2-based sleep apnea devices).

“Topics” refer to each methodological topic that should be con-

sidered on the process of development, performance evaluation and

validation of new sleep technologies. It is understood that the prac-

tices relating to each of these topics might vary, with some being con-

sidered more adequate to assure the functionality, reliability, safety

and accuracy of sleep technology, while others are considered as sub-

standard. Possible topics include but are not limited to sample size,

research design, patient selection, diagnostic criteria, scoring strategy,

control group characteristics, algorithm development, data availability,

outcome detection tools, statistical analysis, hardware configuration,

sampling rate, follow-up duration and registration on health regulatory

agencies.

“Practical items” refer to different possible practices that might

be performed within each topic. More than one practical item can be

listed for each item. Ideally all possible variations on practice should

be listed, ranging from the “worst” to the “best” possible practices,

regardless of how often they are actually performed or implemented.

The practical items are the level for which recommendations will

be made. In each practical item, a status of consensus and a recom-

mendation level will be informed. Status of consensus discloses in

which step during the Delphi consensus process the consensus

regarding was reached. Possible responses are “Panelists—first

assessment”, “Panelists—second assessment”, “Core committee—first

assessment”, “Core committee—second assessment” and “no consen-

sus reached” (for more details, check the “Phase 2: Delphi surveys”
subsection). There will be three possible recommendation levels:

“unacceptable”; “acceptable”; and “ideal”.
The checklist will list all the topics included in the guidelines, and

should be employed to evaluate the group of articles, studies and

experiments used to develop and validate new sleep technologies

(rather than to evaluate the methodological quality of a single study).
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The checklist will contain two fillable columns, one to indicate the

highest recommendation level reached for a given topic and another

to indicate in which article it has been described.

4 | DELPHI METHODOLOGY

A Delphi study is a systematized method used to reach consensus on a

given topic based on the inputs and contributions from a group of spe-

cialists (Diamond et al., 2014; Jünger et al., 2017; McPherson

et al., 2018). It has been extensively used for the development of stan-

dards or guidelines, and for orienting decision-making in healthcare,

especially when empirical evidence is limited, controversial or not appli-

cable (Barrett & Heale, 2020; Humphrey-Murto et al., 2020;

Niederberger & Spranger, 2020). This method was originally developed

by the RAND corporation in the context of reaching consensus and

guiding decisions for strategic military questions (McPherson

et al., 2018). In the following decades and especially since the 1970s,

the Delphi method was adapted for use in biomedical and healthcare

research (Barrett & Heale, 2020; McPherson et al., 2018). Since then,

this method has been extensively utilized, including in sleep medicine

(Berezin et al., 2021; Boerner et al., 2015; Drager et al., 2023; Murphie

et al., 2018; Pearson et al., 2020; Studart-Pereira et al., 2023). How-

ever, there are no standard quality parameters or unified guidelines on

how to perform it (Nasa et al., 2021), which leads to several modified

versions and substantial variability on methodological aspects and

reporting characteristics (Boulkedid et al., 2011; Diamond et al., 2014;

Niederberger & Spranger, 2020; Spranger et al., 2022). In this study we

will apply a modified Delphi methodology. The term “modified Delphi”
has been used to describe studies that are based on the original Delphi

method and that maintain its core characteristics, but that present

some adaptations to the original protocol. The nature of these modifi-

cations varies considerably among protocols, in a way that there is not

a standard form of a “modified Delphi” (some of them including the

presence of face-to-face meetings, usage of different analytical

methods, and the employment of multiple panels of specialists;

Niederberger & Spranger, 2020). For that reason, it is important that

any modified Delphi study provides a comprehensive description of

the methods (Humphrey-Murto et al., 2017).

In general, Delphi studies are based on four core characteristics:

anonymity; iteration; statistical response estimates; and controlled feed-

back (Humphrey-Murto et al., 2020; Nasa et al., 2021; Niederberger &

Spranger, 2020).

• Anonymity: Panellists participate anonymously in Delphi panels.

Anonymity is essential, as it assures independent and unbiased

participation.

• Iteration: A Delphi panel is composed by iterative rounds, in which

the propositions, answers and results of a previous round can be

reassessed on next rounds.

• Statistical response estimates: The responses are quantified, and

agreement rates can be calculated to evaluate if consensus is

achieved.

• Controlled feedback: Participants receive their inputs back after

each round, so it can be compared with the group decision and

eventually be considered on further rounds.

The participants of this Delphi study will be distributed into three

categories: steering committee; core committee; and panel of special-

ists. Specific attributions of each of these levels of participation are

presented in Table 1. Further information regarding the composition

of each participation level, the evaluation of conflicts of interests and

the eligibility criteria to join the study is discussed in the supplemen-

tary material in Appendix S1. The practical steps on the performance

of this study are detailed below.

4.1 | Phase 1: First core committee meeting

A first core committee meeting will be scheduled among all core com-

mittee members. This meeting will take place online and participation

is mandatory for an author to be considered as a core committee

member. This meeting is intended as an opportunity to discuss and

clarify the aims and directions of this consensus study. It includes pre-

senting and discussing the following topics: authorship criteria, sched-

ule and deadlines. dissemination plans, and definition of categories of

devices, technologies and topics to be included in the consensus.

The definition of categories and topics to be included in the

consensus will be reached on an open propositive discussion among

the core committee members, and each proposal will be voted

on. Possible answers are “yes”, “no” and “unsure”. The consensus

threshold will be set at 66% (unweighted), which means that for a cer-

tain category to be considered included, at least 2/3 of the valid

answers should have been “yes”.
A category should be understood as a specific context or group

of technologies for which specific recommendations should be devel-

oped. They cannot be determined beforehand, as they depend on the

nature of the proposals. Likewise, topics within each category cannot

be defined beforehand. Possible topics include but are not limited to

sample size, research design, patient selection, diagnostic criteria,

scoring strategy, algorithm development, data availability, statistical

analysis, hardware configuration, sampling rate, follow-up duration.

The panel facilitator and the steering committee reserve the right to

exclude suggestions that are considered out of the scope of this

study.

4.2 | Phase 2: Delphi surveys

Once categories and topics were decided in the core committee

group, a modified electronic Delphi consensus study will be per-

formed. It will be composed of up to four rounds, alternating from

rounds of proposal and rounds of consensus. The surveys will be pre-

pared in Welphi, a platform specialized on online Delphi studies.

Responses will be quasi-anonymous, meaning that the panellists will

be anonymous among themselves, but that the facilitator will be able
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to identify the responses in order to manage information from one

round to the other. Surveys in each round will be open for 14 days,

and reminder e-mails will be sent at days 7, 10 and 14, to assure high

responses rates. Finally, all the responses and results from all the iter-

ations throughout the Delphi consensus process will be made avail-

able as supplementary materials in Appendix S1, in order to assure

transparency on the process of achieving consensus.

On the proposal rounds (rounds 1 and 2), panel members will be

able to propose items to be voted on following rounds. Proposing

new items should follow the scope of this study. This is intentionally

open, in order to not restrict panellists on their suggestions. It is natu-

ral and expected that some proposed items fall out of scope, but that

is likely to be filtered throughout the process, first by the steering

committee who holds the right to exclude items that are inappropriate

in all rounds; second, by the process of achieving consensus, either by

the panellists or by the core committee, which will naturally filter pro-

posals that are evidently out of scope. The consensus rounds (rounds

2, 3 and 4) are intended to determine the levels of recommendation.

These are the rounds in which panellists will have the possibility to

evaluate the level of recommendation of each of the proposed items

(within each of the topics and categories). For each item, the panellists

will be able to determine if they consider it as “unacceptable”,
“acceptable” or “ideal”. A detailed description of the procedures

within each of the four Delphi rounds can be found in the supplemen-

tary material in Appendix S1.

The decision about each of these three answers is subjective, but

should consider evidence level and clinical design, clinical reliability,

confounding factors and risk of bias, patient/user safety and medical/

research ethics. Factors related to commercial aspects, costs involved

and time requirements should not be taken as factors for decision.

Further instruction for the decision about each recommendation level

is provided in the supplementary material in Appendix S1. Taking that

into consideration, the use of recommendation levels can be under-

stood as disclosed below (further information provided in the supple-

mentary material in Appendix S1).

“Unacceptable” refers to practices that are considered not

acceptable, unreliable or insufficient for the development, perfor-

mance evaluation or validation of new sleep technologies. Considering

a technique as unacceptable means that it should not be performed,

or that if performed, contributes nothing or very little to the process

of development, performance evaluation and validation of new sleep

technologies.

“Acceptable” refers to techniques that are evidently not the best

practices available, but that might be accepted on the process of

development, performance evaluation and validation of a new sleep

technology. Considering an item as acceptable means it is valid on this

process, but also denotes that there are practices that might be more

appropriate. It also means that there are better methods available for

that given topic. As the process of development, performance evalua-

tion or validation of new sleep technologies hardly involve a single

study, “acceptable” items could be understood as intermediate steps

on this process, until “ideal” practices are implemented.

“Ideal” refers to techniques that are the best possible practices

for a given practical topic. Considering an item as “ideal” means that

TABLE 1 Levels of participations and responsibilities.

Levels of

participation Responsibilities Conflict of interests

Number of

participants

Panel facilitator • Organize and manage meetings

• Prepare the platform for proposals and consensus

in each Delphi round

• Collect, analyse and organize answers following

each Delphi round

High-level conflict of interests not allowed 1

Steering committee • Nominate and select core committee members

• Shortlist and select researchers for the board of

panellists

• Oversee, analyse and approve the results of each

Delphi round

• Exclude items that are out of the scope of the

guidelines

• Organize the working groups for the

development and writing of the final report

High-level conflict of interests not allowed 4

Core committee • Propose categories of new sleep technologies

and topics to be included on the consensus

• Revise and aim to reach consensus for cases in

which no consensus was reached by the board of

panellists

• Discuss and define authorship criteria, schedules

and deadlines, and dissemination plans

• Coordinate work groups for the development and

writing the final report

Conflict of interests allowed 15

Panel of specialists • Propose practical items and vote on the Delphi

rounds

Conflict of interests allowed, but resulting in

weighted responses during Delphi consensus

60–80
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the process of development, validation and performance evaluation of

new sleep technologies should be using them whenever possible to

truly assure its validity, accuracy and reliability.

The consensus threshold will be set at 66%, which means that a

definitive recommendation level will be reached if at least 2/3 of

weighted answers are given for the same answer. All the calculations

will be weighted by the level of conflict of interests of each panellist.

Voting of individuals reporting no risk of bias will be weighted as

1, while individuals reporting low risk of bias will be weighted as 0.5,

and individuals reporting high risk of bias will be weighted as 0.25. A

complete description of the calculation of consensus scores is avail-

able in the supplementary material in Appendix S1.

4.3 | Phase 3: Second core committee meeting

After all the Delphi rounds have been completed, the second core

committee meeting will happen. This meeting will take place online,

and participation is mandatory for an author to be considered as a

core committee member.

This group meeting has three main objectives: (1) to revise all the

recommendations reached by the panel members; (2) to discuss and

reach consensus for items for which no consensus was reached by

the panel members; and (3) to organize working groups to prepare the

final guidelines.

All the recommendations will be revised at the core committee

meeting. It is expected that all items for which consensus was reached

by the panel members are endorsed by the core committee. However,

the core committee holds the right to change the level of recommen-

dation of any item, provided that there is a robust reason for that, and

that there is an absolute consensus among all the core committee

members participating in the meeting. Possible reasons to change a

recommendation level include correcting logical misconceptions on

the level of recommendations (such as less robust technique receiving

a higher level of recommendation than a more robust one) and the

need to include new technologies developed.

The core committee will also discuss and revise all the items for

which no consensus was reached by the panel members (either by a

draw or by inconsistent responses) on a three-step approach. First,

the core committee members will vote if it is valid and important to

reach consensus for each of these items. A simple majority of votes

(>50%) is sufficient to conclude that the core committee member

should try reaching consensus, then following the same two steps

used to reach consensus by the panel members. As an important dif-

ference, all the consensus processes will take place synchronously and

openly during the core committee meeting.

Finally, work groups will be determined for each category of sleep

technologies for which recommendations were drawn. The work

groups will be responsible for writing the recommendations based on

the consensus reached by both the panel members and the core com-

mittee. Each work group will have a leader and might encompass two

more individuals (either core members or panellists). Cases for

which the core committee considered reaching a consensus was not

relevant, or when no consensus was reached by the core committee

will be labelled as “no consensus reached”.

4.4 | Phase 4: Preparation of final
recommendation and resulting manuscripts

Each work group will prepare a document containing the recommen-

dations for each item, organized by categories and topics. The recom-

mendations for each category will be presented in tables, in which the

topics and their items will be listed. Within each topic, the items will

be ranked by recommendation level, in the following order: ideal;

acceptable; unacceptable; and no consensus reached. Also, the way

the consensus was reached should be disclosed, as: “panel members—

first round”; “panel members—second round”; “core committee—first

round”; “core committee—second round”; or “no consensus reached”.
Finally, the agreement rate will be disclosed. For each item, the work

groups shall prepare a short explanatory text, discussing its relevance,

implementation and providing evidence when available.

All documents prepared by each work group will be sent to the

steering committee, who will be responsible for merging the contribu-

tions and assure consistency on writing and language style. Based on

that, the steering committee shall deliver two files: a final recommen-

dations file and a checklist including all items. Once the final files are

prepared, they will be submitted to all panellists for edits and sugges-

tions. Up to two review rounds are allowed, and only grammar correc-

tion or alterations on text presentations are expected. No major

changes are allowed, especially regarding including new items or

changing recommendation levels.

4.5 | Phase 5: Final meeting

The final meeting intends to present the final files to all core committee

members and panellists. Plans might change in case of delays in the

intended schedule. This meeting has only an informative nature, and no

voting or any other collaborative work is expected. Attending to this

meeting is not an authorship criterion. Items to be discussed include

dissemination, implementations, monitoring and updating plans.

5 | EXPECTED RESULTS AND USAGE OF
THESE RECOMMENDATION GUIDELINES

The resulting recommendations, especially the checklist, are not

intended to be used as a quality assessment tool to evaluate individual

articles. The process of development and validation of a new sleep

technology is complex, and it hardly involves a single study. More

likely, multiple studies and experiments are needed in order for a

given technology to be considered fully validated on all its aspects.

Rather, it should be used to evaluate the overall procedures, studies

and experiments performed to develop, evaluate performance and

validate new technologies, either by a single company or by a group
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of companies co-developing a technology. It can also be used by

health regulatory authorities and agencies to evaluate devices and

technologies that might apply for registration, approval, clearance or

inclusion on health systems.

6 | CONCLUSION

As new sleep technologies are being developed, refined and made

available, concerns regarding their accuracy and validation have been

raised. The DevSleepTech guidelines is an effort to standardize these

processes, covering new sleep technologies on the broadest way pos-

sible. We believe that standardizing the practices by which new tech-

nologies are developed will be beneficial for all stakeholders in the

field, including: (1) to developers (technology companies and startups),

who will have parameters to assure their technologies can be consid-

ered as validated, accurate and reliable; (2) to sleep researchers, who

will have a clear guide on how to perform development and validation

studies for new sleep technologies; (3) to medical professionals, who

will be able to differentiate which sleep technologies are reliable and

validated technologies based on objective criteria; (4) to patients

and users, for whom the evidence and accuracy level of technologies

that have been presented should increase.
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