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The health impacts of physical activity (PA), sedentary behavior (SB), and sleep are well established;
thereby, the identification of instruments to assess and monitor these behaviors at a populational lev-
el is relevant. In this context, smartwatches, which are wristwatch-shaped devices equipped with sen-
sors, have been identified as alternatives for objectively measuring PA, SB, and sleep. Therefore, this
protocol aimed at describing the goals and methods of a scoping review to map the literature on the
use of smartwatches to objectively measure PA, SB, and/or sleep across the lifespan (e.g., children,
adolescents, adults, and elderly) and in different contexts. Studies will be included if they use smart-
watches to objectively measure at least one of the behaviors (PA, SB, and sleep) in children, adoles-
cents, adults, and older adults, published after 2013. No language filter will be applied. Searches will
be carried out in six databases (Pubmed/Medline, Scopus, Web of Science, LILACS, IEEE Xplore
Digital Library, Scielo, Health Technology Assessment Database, and Cochrane clinical trials) and
two clinical trial repositories. The screening and data extraction will be performed independently by
two authors who had previous experience in reviews and technologies. The synthesis of the results
will follow the Joanna Briggs Institute framework for extracting the results in scoping reviews. The
results can contribute to scientific progress by identifying gaps and research trends, guiding future
studies, and informing companies, healthcare professionals, and the general public who use smart-
watch as a measurement tool for physical activity, sedentary behavior, and sleep.

Scoping review registration: https://osf.io/aycgp/
Keywords: Wearable electronic devices; Physical activity; Sedentary behavior; Sleep.
RESUMO

Os impactos da atividade fisica (AF), comportamento sedentdrio (CS) e sono na saiide sao bem estabelecidos,
tornando-se relevante idenlg'ﬁmr instrumentos que permitam avaliar e monitorar esses comportamentos em

nivel populacional. Nesse contexto, os smartwatches, que sdo dispositivos em formato de relogio de pulso, com-
postos por sensores, tem sido apontado como alternativa para mensurar objetivamente AE, CS e sono. Portanto,
0 objetivo deste protocolo foi descrever os objetivos e métodos de uma revisio de escopo para mapear a literatura
cientifica sobre o uso de smartwatches para medir objetivamente AF, CS e/ou sono em diferentes populagies
e contextos. Os estudos serdo incluidos se usarem smartwatches para medir objetivamente pelo menos um dos
comportamentos (AFE, CS e sono) em criancas, adolescentes, adultos e idosos, publicados apds 2013. Nenhum
Jfiltro de idioma serd aplicado. As buscas serdo realizadas em sete bases de dados (Pubmed/Medline, Scopus,
Web of Science, IEEE Xplore Digital Library, Scielo, LILACS, Health Technology Assessment Database e
Cochrane Clinical Trials) e dois repositirios de ensaios clinicos. A triagem e extragio dos dados serdo realizadas
de forma independente por dois autores com experiéncia prévia em revisées e tecnologias. A sintese dos resul-
tados seguird o framework do Joanna Briggs Institute para extragdo dos resultados nas revises de escopo. Os
resultados podem contribuir para o progresso cientifico, identificando lacunas e tendéncias de pesquisa, orien-
tando futuros estudos, empresas que atuam neste mercado, profissionais de saiide e o piiblico em geral que uti-
lizam smartwatch como um instrumento de medicio para atividade fisica, comportamento sedentdrio e sono.

Registro da revisiao de escopo: hetps://osfio/aycgp/

Palavras-chave: Dispositivos eletronicos vestiveis; Atividade fisica; Comportamento sedentdrio; Sono.

Introduction

Each moment of the day is spent in one of the three ba-
sic activities (physical activity — PA; sedentary behavior
— SB; sleep) which play a pivotal role in maintaining/

improving health across lifespan'. Over the past deca-
des, compelling evidence has highlighted the beneficial
health effects of sufficient PA, low SB, and adequate

sleep individually**, and more recently the relevance of
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addressing these behaviors in an integrated approach
has gained momentum*°. Thus, more accurate and re-
liable ways to measure these behaviors in the popula-
tion are relevant to evaluate and monitor the levels, pat-
terns, and trends®. Establishing or producing adequate
instruments to carry out it in different contexts and
populations has always been a challenge for science®.

PA,SB and sleep can be measured in subjective ways,
which have social-desirability bias and recall bias, as well
as objective ways that are free from these biases®”. In PA
and SB research, the accelerometer-measured behavior
is considered the standard for the measurement®®, how-
ever it has a high cost, low storage, processing and trans-
fer capacity data, besides that, as it has been designed
for research purposes, it does not encourage users to use
it on a daily basis or for long periods of time, which
leads to data loss by removing the device.

The best measurement standard for physiological
dimension of sleep is polysomnography, an invasive,
expensive method requiring the person to stay at least
one night in the place where the test is performed®’.
Accelerometers are also used to objectively measure
sleep parameters such as sleep duration, movements
during sleep, awakenings, and some accelerometers are
validated from polysomnography”'.

The technological advance has provided the crea-
tion of new devices such as smartwatches that have the
ability to facilitate measurements of these behaviors.
Smartwatches are wristwatch-shaped devices classified
as general-purpose computers that can be connected
to a network and have sensors to monitor activities
(e.g., PA, SB and sleep), in addition to receiving and
sending messages, making calls and calls autonomous-
ly or dependent on smartphone connection' . Due to
technological advances, smartwatches can have two or
more sensors and have the ability to measure behavio-
ral (e.g., PA, SB and sleep), environmental (e.g., Loca-
tion and luminosity) and physiological variables (e.g.,
Heart rate and body temperature)'® . Studies that
consider the use of smartwatches highlight the rele-
vance of using this type of technology and point to a
range of positive points such as high public acceptance,
discrete detection and other characteristics that make
them more acceptable and common'>%.

According to the forecast made by the Internation-
al Data Corporation (IDC), smartwatches and wrist-
bands represented 95% of all wearables on the market,
among which the growth in millions of units shipped
to the smartwatch market in the world could be 22

times greater in 2022'. Besides that, global end-user
spending on smartwatches was nearly 4 times that of
wristbands and it was predicted that by the year 2021
this spending would be about 9 times bigger while
wristband spending would decrease by 10%?’.

In recent reviews, the wearable technologies have
been used by consumers as objective measurement in-
struments in research on PA, SB, and sleep area'*™® ,
combining these behaviors throughout the 24 hours a
day". Some of these devices have connectivity of high
speed and high processing power'?, which allow the ex-
traction and transfer of large volumes of data through
wireless connection to third-party systems and archiv-
ing in clouds in real time'*. Another relevant aspect
is the fact that each user can have a login and password
and can continue transmitting their data even when
switching devices, which allows monitoring and track-
ing for long periods.

In a systematic review, the validity and reliability
of activity trackers from two popular manufacturers
for measuring physical activity and sleep parameters in
adults showed divergent results, as well as for physical
activity measures in older adults. However, for children
and adolescents, only sleep parameters were analyzed,
and good levels of validity and reliability were not
found®. In a meta-analysis, the use of activity trackers
in interventions with the adult population increased
participation in physical activity compared to those
who did not use this technology'. More recently, a
scoping review protocol related to wearable and mobile
technologies to measure and promote healthy sleep be-
haviors in adolescents?’. However, among these activity
trackers, there is a range of different devices with dif-
ferent functions, market shares, and preferences of use
by consumers, therefore, this information is extreme-
ly relevant since the evaluated technology is based on
consumer use, as well as identifying this type of knowl-
edge across different age groups.

To date, there is a lack of evidence related to the
validation studies considering the available smart-
watch that objectively measure physical activity'**,
sleep parameters®® and others physiological parame-
ters* among children, adolescents, adults and elderly.
Therefore, mapping the evidence on their use to carry
out objective measures of these behaviors in different
populations and contexts seems relevant.

Considering the aforementioned gaps and pos-
sibilities, mapping the evidence on the use of smart-
watches to perform objective measures of these behav-
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iors in different populations and contexts is relevant.
Therefore, the aim of the scope review described in this
protocol is to map the evidence on smartwatches used
to objectively measure PA, SB, and sleep in children,
adolescents, adults, and elderly individuals, regardless
of their health. More specifically, the main reasons for
using smartwatches, measured variables, and psycho-
metric characteristics will be evaluated.

The results can contribute to scientific progress by
identifying gaps and research trends, guiding future
studies, and informing companies, healthcare profes-
sionals, and the general public who use this technology
as a measurement tool for physical activity, sedentary
behavior, and sleep.

Methods

Protocol and registration

This protocol has been registered on the Open Scien-
ce Framework (https://osf.io/aycgp/). The Preferred
Reporting Items for Systematic reviews and Meta-A-
nalyses Extension for Scoping Reviews (PRISMA-S-
cR) will guide the report of the scoping review” and
this protocol was prepared and written according to
the Joanna Brings Institute (JBI)?* as presented in Su-
pplementary file 1.

Eligibility criteria

'This protocol of scoping review will address the follo-
wing question: What is the available evidence on the
use of smartwatches to objectively measure physical ac-
tivity, sedentary behavior, and sleep in childrens, ado-
lescents, adult and older adult? For this, studies that
meet the eligibility criteria based on the Population,
Content, and Contex framework (PCC framework)?®
will be considered, as follows:

Population

Studies conducted with any population (e.g., children,
adolescents, adults or old adults) of or health condi-
tions will be considered eligible.

Concept

Studies will be included that used smartwatches to
perform objective measurements any variable of PA,
SB and sleep.

We consider as smartwatches wristwatch-shaped
devices classified as general-purpose computers that can
be connected to a network and have sensors to monitor
activities (e.g., PA, SB and sleep), in addition to receiv-

ing and sending messages, make and receive calls, auton-
omously or dependent on smartphone connection'%.

PA was considered as any bodily movement pro-
duced by the skeletal muscles that require energy ex-
penditure >1.5 metabolic equivalents (METs)¥, and PA
measurements were included regardless of the type (e.g.,
steps, PA time, intensities, walking time) or domains
(leisure-time, domestic, occupational, or transportation).

SB was considered sedentary behaviour as any
wake-based behaviour which incurs <1.5 METs dur-
ing a sitting, reclining, or lying down posture®, and
SB measurements were included regardless of the fre-
quency, interruptions, time, type (e.g., sedentary time,
seated time, bouts, breaks) or domain of SB occurs (lei-
sure-time, occupational and transportational).

Studies will be included if they considered sleep as
a reversible state of reduced responsiveness to/and in-
teraction with the environment®, and sleep measure-
ments were included regardless of the dimensions (e.g.,
duration, efficiency, timing, sleepiness and quality).

Context
Considering the review aims to map existing evidence on
smartwatches, studies conducted in any context (e.g., at
home, school, community, at work, daily living environ-
ments, public and private institutions) will be included.
This scoping review will include primary studies
that measured PA, SB, and/or sleep though smart-
watches in humans. As the year 2013 was the year that
the main electronics manufacturers started the produc-

3031 and its insertion in health re-

tion of smartwatches
search grew exponentially in 2014%?, only studies pub-
lished after 2013 will be considered eligible. No limits

regarding language will be applied.

Source of evidence and search strategy
An electronic search of the literature will be carried out
in seven databases (PubMed, Scopus, Web of Science,
IEEE Xplore Digital Library, Scielo, LILACS, Health
Technology Assessment Database, Cochrane Clinial
Trials). Additional search will include: i) consulta-
tion of the reference lists of all included studies; and
ii) search in two clinical trial repositories, namelly the
Clinical Trials and the Brazilian Repository of Clinical
Trials. The same eligibility criteria will be applied to
the screening of references in clinical trial repositories.
Keywords will be selected by assessment of the
Medical Subject Headings (MeSH) in the National
Library of Medicine and relevant text to the area. The
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organization of search terms will be carried out accord-
ing to PCC framework®. The search strategy for each
database is presented on Supplementary file 2.

Selection of sources of evidence

The references found in the electronic searches in all
databases will be downloaded to a single EndNote®
X9 library. A single reviewer will perform the dupli-
cates removal in two steps: i) an automated evaluation
will be conducted using the “find duplicates” tool, avai-
lable on EndNote® software; and ii) a manual search of
all references will be performed to further ensure that
all duplicates have been removed. Then, the referen-
ces will be transferred to the Rayyan QCRI software®,
where the selection process with be carried out.

The selection process will be carried out in two
steps: i) reading of the title/abstract; and ii) reading the
full text. Before the screening begins, a random sam-
ple of 10 references will be selected to perform a pilot
screening to reduce disagreements between reviewers
and improve decision making. A step-by-step descrip-
tion of the selection process will be provided below:

In the first step, two reviewers will independently
read the titles and abstracts of the retrieved references
to assess if they meet the inclusion criteria. After that,
a consensus meeting will be performed to solve dis-
agreements. When consensus is not reached, a third
reviewer will be consulted.

In the second step, the remaining studies considered
eligible in title/abstract screening phase will have their
full text assessed to confirm that they meet the inclu-
sion criteria. In this phase, the reasons for exclusion of
each individual study will be pointed out. Again, after
the screening process, a consensus meeting will be per-
formed to solve disagreements and, when necessary, a
third reviewer will be consulted. The selection process

will be described using the PRISMIA-ScR flowchart®.

Data charting process and data items

Similar to the screening process, a random sample of
15 references will be selected to perform a pilot ex-
traction to improve the extraction’s quality and reduce
disagreements between reviewers. Two independent
reviewers will perform data extraction using an Excel
spreadsheet elaborated by a review team member ba-
sed on the recommendations of the JBI for data ex-
traction, which will include all variables that should
be filled by them (See Supplementary file 3). For ins-

tance, extracted data will include study characteristics

(author, year of publication, study design, sample size,
country in which the study was conducted), population
characteristics (mean age, sex, health condition), mea-
sured behavior (PA, SB and sleep), smartwatch brand
and model, reason for using the smartwatch (measure
dependent variable, independent variable, self-monito-
ring, validation, other reasons). For validation studies,
the contexts of free life and laboratory environments,
measure to be validated, reference instrument.

Synthesis of results

A descriptive synthesis of the studies will be adopt-
ed to describe the characteristics of the publications
retrieved in this review according to population, con-
text and concept. When presenting the data, the sum-
marized results will be grouped by population groups
(specific population, children and adolescents, adults,
and older adults), taking into account their socioeco-
nomic condition (e.g., low, middle, or high-income
countries) and according to the clinical condition of
the samples (e.g., apparently healthy individuals or
those with a clinical condition). Will be included as
measures of PA, the time spent in different PA inten-
sities (light, moderate, vigorous, very vigorous, and/or
total PA), step counts, and walking distance and time.
For SB, the total time spent in SB, the number and
duration of bouts of SB; and number of breaks. Final-
ly, for sleep it will be considered sleep duration, states,
sleep latency, efficiency and/or quality, and the wake
after sleep onset (WASO). In the event of a protocol
modification in the full publication of the results of
this scoping review, the authors will clarify and justify
all modifications in a specific section.

Dissemination strategies

'The results of this scoping review will be submitted for
publication in a peer-reviewed journal (preferably open
access) and scientific meetings and conferences on PA,
SB, and sleep and technological research. Once publi-
shed, the results will be disseminated through digital
science communication platforms, including academic
social media, to amplify its reach and usefulness.

Discussion

This protocol aimed at providing the rationale, goals,
and methods of the scoping review with the objective
of mapping the evidence on smartwatches used to ob-
jectively measure PA, SB, and sleep in children, adoles-
cents, adults, and elderly individuals, regardless of their
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health. More specifically, the main reasons for using
smartwatches, measured variables, and psychometric
characteristics will be evaluated.

This scoping review will identify information
about the extension and scope of evidence on the use
of smartwatches to objectively measure PA, SB and/
or sleep regardless of study design (e.g., cross-section-
al, longitudinal, randomized clinical trials), purpose of
measurement (e.g., outcome, exposure, self-monitoring
of interventions, validation), context (e.g., laboratory,
school, free-living condition), taking into account their
socioeconomic condition (e.g., low, middle, or high-in-
come countries) and population (e.g., children, adoles-
cents, adults, older adults and clinical population).

Although smartwatches are the most widely avail-
able wrist technologies on the market and the ones
that users buy the most in the world'”*, it is possible
that some studies will report the use of smartwatches;
however, they are using other wrist devices instead.
Therefore, the number of included studies could be re-
duced as they will not meet the eligibility criteria. In
addition, it is possible that studies report the measure-
ment of PA, SB and/or sleep but not provide infor-
mation on how it was measured/which sensors were
used®. Despite these possible limitations, the results
of the review can contribute to scientific progress by
identifying gaps and research trends, guiding future
studies, and informing companies, healthcare profes-
sionals, and the general public who use this technology
as a measurement tool for physical activity, sedentary
behavior and sleep.
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SUPPLEMENTARY MATERIALS

Supplementary Material 1 - PRISMA-P Checklist

PRISMA-ScR (Preferred Reporting Items for Systematic review and Meta-Analysis extension for Scoping Reviews (PRISMA-ScR) 2018

checklist
SECTION ITEM  PRISMA-ScR CHECKLIST ITEM REPORTED ON
PAGE #
TITLE
Title 1 Identify the report as a scoping review. 01
ABSTRACT
Provide a structured summary that includes (as applicable): background, objectives,
Structured summary 2 eligibility criteria, sources of evidence, charting methods, results, and conclusions that 02
relate to the review questions and objectives.
INTRODUCTION
. Describe the rationale for the review in the context of what is already known. Explain why
Rationale 3 . . .o . . 04
the review questions/objectives lend themselves to a scoping review approach.
Provide an explicit statement of the questions and objectives being addressed with
Objectives 4 reference to their key elements (e.g., population or participants, concepts, and context) or 06
other relevant key elements used to conceptualize the review questions and/or objectives.
METHODS
Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a
Protocol and registration 5 Web address); and if available, provide registration information, including the registration 07
number.
Eligibility criteria 6 Spequ characteristics of the sources of evidence used as Cllglb{llty criteria (e.g., years o7
considered, language, and publication status), and provide a rationale.
Describe all information sources in the search (e.g., databases with dates of coverage and
Information sources™ 7 contact with authors to identify additional sources), as well as the date the most recent 09
search was executed.
Present the full electronic search strategy for at least 1 database, including any limits used,
Search 8 . 09
such that it could be repeated.
Selection of sources of evidencet 9 State the process for selecting sources of evidence (e.g., screening and eligibility) included 09
in the scoping review.
Describe the methods of charting data from the included sources of evidence (e.g.,
. calibrated forms or forms that have been tested by the team before their use, and whether
Data charting process¥ 10 . . . h .. 10
data charting was done independently or in duplicate) and any processes for obtaining and
confirming data from investigators.
Data items 1 ]_jlst a}'ld d?ﬁne all variables for which data were sought and any assumptions and 10
simplifications made.
. . . If done, provide a rationale for conducting a critical appraisal of included sources of
Critical app r.a isal of individual 12 evidence; describe the methods used and how this information was used in any data None
sources of evidence§ L. R
synthesis (if appropriate).
Synthesis of results 13 Describe the methods of handling and summarizing the data that were charted. 10
RESULTS
Selection of sources of evidence 14 ane nunllbers of sources of ev'ldence screened, as'sessed fof eligibility, ijlnd included in the None
review, with reasons for exclusions at each stage, ideally using a flow diagram.
Characteristics of sources of 15 For each source of evidence, present characteristics for which data were charted and None
evidence provide the citations.
Critical appraisal within sources - . . . .
X 16 If done, present data on critical appraisal of included sources of evidence (see item 12). None
of evidence
Results of individual sources of 17 For each included source of evidence, present the relevant data that were charted that Non
evidence relate to the review questions and objectives. one
Synthesis of results 18 Summarize and/or present the charting results as they relate to the review questions and None

objectives.
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SECTION ITEM  PRISMA-ScR CHECKLIST ITEM REPORTED ON
PAGE #
DISCUSSION
Summarize the main results (including an overview of concepts, themes, and types of
Summary of evidence 19 evidence available), link to the review questions and objectives, and consider the relevance 11
to key groups.
Limitations 20 Discuss the limitations of the scoping review process. 12
Conclusions 7 Prf)viée a general interpretzftioln of jche .results with respect to the review questions and 12
objectives, as well as potential implications and/or next steps.
FUNDING
Funding 2 Describe sources of funding for the included sources of evidence, as well as sources of None

funding for the scoping review. Describe the role of the funders of the scoping review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping
Reviews.

*Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and Web sites.

+ A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative and/or qualitative
research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to only studies. This is not to be confused
with information sources (see first footnote).

+ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of data extraction
in a scoping review as data charting.

§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a decision.
This term is used for items 12 and 19 instead of “risk of bias” (which is more applicable to systematic reviews of interventions) to include

and acknowledge the various sources of evidence that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert
opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR):
Checklist and Explanation. Ann Intern Med. 2018;169:467-473. doi: 10.7326/M18-0850.
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Supplementary Material 2 — Search strategy

Draft search strategy for each electronic databases queried: PubMed (including MEDLINE), Scopus, Web of Science, IEEE Xplore Digital
Library, Scielo, LILACS, Health Technology Assessment Database and CENTRAL (Cochrane Central Register of Controlled Trials).

For each search listed below, no start date and language were applied, and databases were searched from their inception or date of the earliest
available publication.

Database PubMed (including MEDLINE) Number of articles reached

Descriptors/keywords Data of search:

(“smartwatch sensors”) OR (“smartwatch data”) OR (“wrist wearables”) OR (wristwatch®) OR (“wrist watch*”) OR

1# (smartwatch®) OR (fitbit) OR (“smart watch®”) OR (huawei) OR (pulsewatch®) OR (“apple watch*”) OR (“samsung
gear™”) OR (garmin) OR (“garmin fenix”) OR (“garmin forerunner”) OR (“g watch”) OR (amazfit) OR (“jawbone up*”)
4 (“active lifestyle”[ Title/Abstract]) OR (physical activity [MeSH Terms]) OR (“physical inactivity”[ Title/Abstract]) OR
(walking [Title/Abstract]) OR (cycling[ Title/Abstract]) OR (“movement behav*” [ Title/Abstract])
(sedentar*[ Title/Abstract]) OR (“television viewing”[ Title/Abstract]) OR (“tv viewing”[ Title/Abstract]) OR (sitting
3# [Title/Abstract]) OR (“seated time”[Title/Abstract]) OR (“screen time”[Title/Abstract]) OR (“video game”[Title/
Abstract]) OR (driving [Title/Abstract])
44 (sleep) OR (“sleep duration”[ Title/Abstract]) OR (actigra®[ Title/Abstract]) OR (polysomnogr*[ Title/Abstract])
S5# #2 OR #3 OR #4
o# 1# AND 5#
Database CENTRAL (Cochrane Central Register of Controlled Trials) Number of articles reached
Descriptors/keywords Data of search:
1# (“smartwatch sensors”) OR (“smartwatch data”) OR (“wrist wearables”) OR (wristwatch®) OR (“wrist watch*”) OR
(smartwatch®) OR (fitbit) OR (“smart watch®”) OR (huawei) OR (pulsewatch®) OR (“apple watch®”) OR (“samsung
gear™”) OR (garmin) OR (“garmin fenix”) OR (“garmin forerunner”) OR (“g watch”) OR (amazfit) OR (“jawbone up*”)
2# ((“physical activity”) OR (“active lifestyle”) OR (“physical inactivity”) OR (walking) OR (cycling) OR (“movement
behavior”)):ti,ab,kw
3# ((sedentar®) OR (“television viewing”) OR (“tv viewing”) OR (sitting) OR (“seated time”) OR (“screen time”) OR
(“video game”) OR (driving)):ti,ab,kw
44 (sleep):ti,ab,kw OR (“sleep duration”):ti,ab,kw OR (actigra®):ti,ab,kw OR (polysomnogr):ti,ab,kw
S# #2 OR #3 OR #4
6# #1 AND #5
Database Health Technology Number of articles reached
Assessment Database;
Descriptors/keywords Data of search:
1# smartwatch® OR “smart watch®” OR “wrist wearables” OR wristwatch* OR “wrist watch® OR (fitbit) OR huawei OR
pulsewatch® OR “apple watch*” OR “samsung gear™” OR garmin* OR “g watch” OR amazfit OR “jawbone up*”’
2# (“active lifestyle”) OR (“physical activity”) OR (“physical inactivity”) OR (walking) OR (cycling) OR (“movement
behav*”)
3# (sedentar®) OR (“television viewing”) OR (“tv viewing”) OR (sitting) OR (“seated time”) OR (“sedentary lifestyle”) OR
(“screen time”) OR (“video game”) OR (driving)
44 (sleep) OR (“sleep duration”) OR (actigra*) OR (polysomnogr®)
S# #2 OR #3 OR #4
o #1 AND #5
IEE Xplore Digital Library; .
Database Filtro JOURNALS & MAGAZINES Number of articles reached
Descriptors/keywords Data of search:
1# (“Abstract”:wristwatch® OR “Abstract”:smartwatch* OR “Abstract”:’smart watch® OR “Abstract”:fitbit OR
“Abstract”:"apple watch™ OR “Abstract”:”samsung gear*” OR “Abstract”:garmin* OR “Abstract”:amazfit)
2# (“Abstract”:”physical activity” OR “Abstract”:"physical inactivity”)
3# (“Abstract”:sedentari* OR “Abstract”:"screen time”)
44 OR (“Abstract”:sleep®)
S# #2 OR #3 OR #4
o# #1 AND #5
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Database Scielo Number of articles reached
Descriptors/keywords Data of search:
1# smartwatch OR wristwatch® OR fitbit OR huawei OR pulsewatch* OR “apple watch® OR garmin*
24 “active lifestyle” OR “physical activity” OR “physical inactivity” OR walking OR cycling OR “movement behav*”
3# sedentar® OR “television viewing” OR “tv viewing” OR sitting OR “seated time” OR “sedentary lifestyle” OR “screen
time” OR driving
A4# sleep® OR actigra® OR polysomnogr*
5# #2 OR #3 OR #4
6# #1 AND #5
Database LILACS Number of articles reached
Descriptors/keywords Data of search:
1# Words = (fitness Trackers OR smartwatch OR wristwatch OR fitbit OR huawei OR apple watch OR garmin OR
wearable)
2# Words = (physical activity OR sleep OR sedentary behavior OR screen time)
3# 1# AND 2#
Database Scopus Number of articles reached
Descriptors/keywords Data of search:
1# smartwatch®* OR “smart watch®” OR “wrist wearables” OR wristwatch* OR “wrist watch™ OR fitbit OR huawei OR
pulsewatch* OR “apple watch®” OR “samsung gear” OR garmin* OR “g watch” OR amazfit OR “jawbone up™ AND
(LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “re”)) AND (LIMIT-TO (SRCTYPE, “§"))
2# “active lifestyle” OR “physical activity” OR “physical inactivity” OR walking OR cycling OR “movement behav*” AND
(LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “re”)) AND (LIMIT-TO (SRCTYPE, "))
3# sedentar” OR “television viewing” OR “tv viewing” OR sitting OR “seated time” OR “sedentary lifestyle” OR “screen
time” OR driving AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “re”)) AND (LIMIT-TO
(SRCTYPE, ")
A4# sleep” OR actigra® OR polysomnogr*
5# #2 OR #3 OR #4
6# #1 AND #5
Database Web of Science Number of articles reached
Descriptors/keywords Data of search:
1# (TT= (smartwatch* OR “smart watch®” OR “wrist wearables” OR wristwatch* OR “wrist watch® OR fitbit OR huawei
OR pulsewatch® OR “apple watch® OR “samsung gear™” OR garmin® OR “g watch” OR amarjit OR “jawbone up*”
)) OR AB=(smartwatch* OR “smart watch®” OR “wrist wearables” OR wristwatch* OR “wrist watch®” OR fitbit OR
huawei OR pulsewatch® OR “apple watch®” OR “samsung gear”” OR garmin* OR “g watch” OR amarjit OR “jawbone
up®)
2#  (TI= (“active lifestyle” OR “physical activity” OR “physical inactivity” OR walking OR cycling OR “movement behav*”))
OR AB= (“active lifestyle” OR “physical activity” OR “physical inactivity” OR walking OR cycling OR “movement
behav*”)
3#  (TI= (sedentar* OR “television viewing” OR “tv viewing” OR sitting OR “seated time” OR “sedentary lifestyle” OR
“screen time” OR driving)) OR AB= (sedentar* OR “television viewing” OR “tv viewing” OR sitting OR “seated time”
OR “sedentary lifestyle” OR “screen time” OR driving)
44 (TI= (sleep* OR actigra® OR polysomnogr*)) OR AB= (sleep® OR actigra® OR polysomnogr*)
5#  #2OR#3 OR #4
6#  #1 AND#5
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https://www.webofscience.com/wos/woscc/summary/bbb54550-fbd3-4717-b0bb-3571eded4edf-1eacfac0/relevance/1
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Supplementary material 3 - Template for data extraction

Supplementary material 3 - Template for data extraction

Category

Variables

Content

Category of answers

Study profile

Population

Intervention/Exposures

Statistical procedure

Outcomes

Main results

Reference

Study_type

Country_study
n_study

Sex

Populations groups

Range_age_sample

Smartwatch Brand
Physical_activity
Sedentary_behavior

Sleep

Behaviors_combination

Intervention_combination

Statistical_analysis

Health_outcomes

Descriptive_synthesis

First author and date of
publication

Study design

Country of study
Number of participants

% of men

Populations groups

The age range of the study

participants
Smartwatch model
PA measure
SB measure

Sleep measure

‘Which combinations were
used

Which combination of
behaviors was focus of the
intervention

Which statistical procedure
was employed to analyze the
validation stady

‘Which outcomes were
evaluated

Descriptive synthesis of the
results for each outcome

ex: Silva Francisco et al 2019

1- Randomized clinical trial
2- Cohort study

3- Cross-sectional study

4- Longitudinal study

5- Piloto stady

6- Validation stady

OPCH
In numbers
In percentage

Specific poAdulton,
Children, Adolescents, Adultos,
Older Adutlt

Categories of age range, mean and

median age will be accepted
Open
Open
Open
Open

1- PA + SB

2- PA + sleep

3- SB + sleep

4- PA + SB + sleep

1-PA + SB

2- PA +sleep

3- SB + sleep

4- PA + SB + sleep

Open

Open

Open

PA = physical activity; SB =— sedentary behaviour
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