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readmission [5], and lower rates of adverse events [4]. 
Low levels of lifestyle physical activity, are also correlated 
with increased rates of hospitalisation [6, 7], and higher 
overall healthcare costs [8]. Despite the overwhelming 
evidence supporting the benefits of physical activity for 
clinical populations [9], it remains under-promoted and 
under-prioritised in healthcare settings [10–12]. This gap 
between knowledge and practice not only exacerbates 
healthcare costs, but also contributes to the prevalence of 
a wide range of chronic diseases, costing the global econ-
omy an estimated INT$53.6 billion annually [13].

Introduction
Physical activity is a cornerstone of health [1], and is par-
ticularly crucial for patients in hospital and other health-
care settings. Higher levels of physical activity during 
hospitalisation are associated with faster recovery [2–4], 
shorter length of hospital stay [2, 3], lower risk of early 
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Abstract
Increasing physical activity in patients offers dual benefits, fostering improved patient health and recovery, while 
also bolstering healthcare system efficiency by minimizing costs related to extended hospital stays, complications, 
and readmissions. Wearable activity trackers offer valuable opportunities to enhance physical activity across various 
healthcare settings and among different patient groups. However, their integration into healthcare faces multiple 
implementation challenges related to the devices themselves, patients, clinicians, and systemic factors. This article 
presents the Wearable Activity Tracker Checklist for Healthcare (WATCH), which was recently developed through an 
international Delphi study. The WATCH provides a comprehensive framework for implementation and evaluation of 
wearable activity trackers in healthcare. It covers the purpose and setting for usage; patient, provider, and support 
personnel roles; selection of relevant metrics; device specifications; procedural steps for issuance and maintenance; 
data management; timelines; necessary adaptations for specific scenarios; and essential resources (such as 
education and training) for effective implementation. The WATCH is designed to support the implementation of 
wearable activity trackers across a wide range of healthcare populations and settings, and in those with varied 
levels of experience. The overarching goal is to support broader, sustained, and systematic use of wearable activity 
trackers in healthcare, therefore fostering enhanced physical activity promotion and improved patient outcomes.
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Barriers to physical activity promotion in healthcare 
are multi-faceted and varied. This ranges from individual 
patient and clinician factors, through to system-level fac-
tors such as policies and workplace structures that limit 
opportunities for promoting physical activity. As such, 
various strategies to improve physical activity promotion 
in healthcare are required [12], spanning interventions 
that target patient behaviour [14], through to large-scale 
policy implementation [15].

One behavioural approach to promoting physical 
activity in healthcare settings is by using wearable activ-
ity trackers. Wearable activity trackers are body-worn 
devices, often worn on the wrist, that can measure and 
allow users to track activity metrics like step count and 
physical activity minutes, and sometimes other outcomes 
like heart rate. They can be used to assess patient physi-
cal activity levels and enhance the delivery of physical 
activity interventions by supporting behaviour change 
strategies such as goal setting, self-monitoring, and 
behavioural feedback [16]. There is a substantial evidence 
base demonstrating that wearable activity trackers are 
effective for increasing physical activity across a wide 
range of healthy and clinical populations, age groups, and 
settings [17, 18].

Successful implementation of wearable activity trackers 
in healthcare settings requires a multifaceted approach, 
with co-ordination between technical, administrative, 
and clinical aspects [19–21]. From a technical stand-
point, selecting an appropriate wearable activity tracker 
that provides relevant metrics and delivers a positive user 
experience is essential. Administratively, systems must 
be in place for loaning or accessing devices, creating 
user accounts, and tracking the return of devices. Clini-
cally, protocols must be developed, and healthcare staff 
require training on using wearable activity trackers to 
support and encourage patients with their use for activity 
monitoring. Additional layers of complexity involve the 
establishment of documentation procedures and patient 
education materials, development of secure digital eco-
systems for data storage and access, and the formulation 
of strategies to mitigate the added workload on health-
care staff related to device management [19, 46].

To bridge these gaps and take advantage of the poten-
tial of wearable activity trackers in promoting physical 
activity and improving patient outcomes, a structured 
and comprehensive approach to their implementation 
is required. This paper introduces the Wearable Activity 
Tracker Checklist for Healthcare (WATCH), a checklist 
that supports healthcare professionals and health ser-
vice managers in developing procedures for using wear-
able activity trackers in healthcare settings. It comprises 
core elements to consider and plan for when developing 
procedures for using wearable activity trackers in dif-
ferent settings. Having procedures clearly outlined for 

using wearable activity trackers can help to address and 
mitigate some of the issues that may arise when imple-
menting new innovations in healthcare. However, the 
wide range of populations and healthcare settings that 
wearable activity trackers can be used in means that 
procedures will differ across settings, and how wearable 
activity trackers are used to promote physical activity 
should be adapted to fit the intended context [22]. The 
WATCH provides a structured and comprehensive guide 
for developing procedures, while allowing the user to 
adapt details based on their specific circumstances.

Background on checklist development
The WATCH was developed in consultation with a panel 
of experts and stakeholders in a Delphi study. The Delphi 
study involved four iterative online survey rounds span-
ning March 2021 to June 2022, and culminated in the 
identification of core elements for using wearable activ-
ity trackers in healthcare settings, and the development 
of the WATCH presented in this paper. The Delphi panel 
(n = 58) included healthcare professionals, researchers, 
and health service managers with experience or expertise 
on using wearable activity monitors in clinical settings. 
Rounds 1–3 identified the core elements to using wear-
able activity trackers in healthcare. These core elements 
along with the Consolidated Framework for Implementa-
tion Research (CFIR) [23] informed the development of 
a first draft of the WATCH. The draft checklist was pre-
sented to the Delphi panel in Round 4, with all 12 compo-
nents reaching consensus as being very useful, and very 
clear and appropriate. A full report of the Delphi study is 
published in a companion paper [46].

Aims and scope
In this user guide, we introduce the WATCH, a compre-
hensive checklist designed to support the integration of 
wearable activity trackers for physical activity promo-
tion and monitoring in healthcare. Our primary aim is 
to provide an overview of how the WATCH can be used 
to develop and evaluate procedures for integrating wear-
able activity trackers in diverse healthcare settings and 
with various patient populations. The WATCH serves 
as a practical tool, directing users through the essen-
tial components they should consider when developing 
procedures. Importantly, while the WATCH provides a 
structured approach, it is designed to be adaptable to the 
needs of different contexts.

Users of the WATCH will include healthcare profes-
sionals, health service managers and researchers look-
ing to leverage wearable activity trackers for physical 
activity promotion and monitoring in healthcare. The 
WATCH supports both the development and evaluation 
of projects that incorporate wearable activity trackers 
into healthcare. Each of the 12 items in the WATCH are 
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described below with an accompanying explanation, and 
presented for ease of use in Fig. 1.

WATCH items
Item 1. Why?
Why will wearable activity trackers be used in the 
service?

Identify the purpose(s) and goal(s).

Explanation The rationale, goals, and theory underpin-
ning the use of wearable activity trackers should be clear. 
Outlining the purpose(s) and goal(s) for using wearable 
activity trackers will help differentiate essential elements 
from those that are optional. Reasons for using wearable 
activity trackers in healthcare settings may include:

  • To assess and monitor daily activities (e.g. steps, 
sedentary time, light or moderate-to-vigorous 
physical activity, minutes of sleep, timing of activities 
such as bed time and wake time).

  • Intervene on daily activities (e.g. steps, light activity, 
moderate-to-vigorous physical activity, sedentary 
behaviour, sleep).

  • Potentially, monitor physiological parameters (e.g. 
heart rate).

Describing any underlying theories or behaviour change 
techniques can also assist in planning for the wearable 
activity trackers’ use (e.g. activity goal setting, prompts to 
move and break up sedentary behaviour, or feedback on 
sleep duration) [24].

Item 2. Where?
In what setting/clinical context will you be using wear-
able activity trackers?

Identify the health service setting, including location(s), 
nature of patient contact, and relevant infrastructure (e.g. 
internet connection, safe walking spaces).

Identify if previous efforts have been made to implement 
wearable activity trackers in the service.

Explanation Wearable activity trackers may be used 
in a wide range of healthcare settings and services [19]. 
Why and how they are used will vary depending on the 
needs of different settings and services. In settings with 
limited face-to-face contact between patients and clini-
cians, wearables can provide insights into patient activity 
for clinicians, and additional motivation and feedback for 
patients [25]. However, with less direct clinician involve-
ment, patients and their family/carers may be required to 
take more responsibility for the device (e.g. charging, and 
donning after bathing). Outlining the characteristics of 
the setting can assist selection of suitable wearable activ-

Fig. 1 Short WATCH: 12-item checklist to guide wearable activity tracker implementation into healthcare
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ity trackers, and development of appropriate procedures. 
Additionally, identifying if wearable activity trackers have 
been used in the health service before (and what did and 
didn’t work) can help with the planning and conduct of 
the current project.

Item 3. Who? (patients)
Who are the patients with whom wearable activity track-
ers will be used?

Identify the patients (clinical group(s), characteristics, 
age range, mobility, socioeconomic factors, typical goals 
etc.), what they will be required to do (e.g. monitoring 
activity, charging, syncing data), and what they might 
need (e.g. information, instructions).

Explanation Wearable activity trackers can be useful for 
measuring and intervening on daily activity patterns for 
various patient populations [26]. In addition to identify-
ing the population(s) of interest, outlining patient charac-
teristics can help to develop appropriate procedures, and 
plan for any support that patients may require. Patients 
may be required to interact with the device (e.g. set goals 
and monitor activity) and carry out some responsibilities 
(e.g. charging and syncing). Devices may be complex for 
patients to manage, and they may require guidance and 
information [27].
Patient factors to consider can include age, socioeco-
nomic factors (available resources, support and proximity 
to care), mobility and ability to walk safely and indepen-
dently, dexterity, cognitive capacity to engage with inter-
ventions and manage devices, familiarity and confidence 
with technology, and goals. Identifying what patients will 
be required to do can highlight what specific information 
will be necessary for them [see item 12 ‘Resources’].

Item 4. Who? (providers)
Who are the clinicians leading the use of wearable activ-
ity trackers in the service?

Identify the lead clinicians’ role and scope, what they 
will be required to do (e.g. assist set-up, review data, goal 
setting, promote activity monitoring and engagement), 
and what they might need (e.g. instructions, training, ded-
icated time).

Explanation Healthcare professionals from varied dis-
ciplines are increasingly using wearable activity trackers 
in different types of services [19]. Different disciplines 
will vary in their scope and the type of services provided, 
which will influence the purpose(s) and procedures for 
how devices are used in different contexts. In larger inter-
disciplinary teams, some professions may be leading the 
use of wearable activity trackers and delivering services 
that involve wearables, while other clinicians may have 
a smaller role. Identifying which clinician(s) are lead-

ing their use and outlining their role and responsibilities 
can help meet the purpose(s) for use, and provide clarity 
and consistency within teams. Consider if a knowledge 
or skill gap exists for these clinicians, which may need 
to be addressed to support successful use [see item 12 
‘Resources’].

Item 5. Who? (additional)
Who else is involved in supporting patients and services 
using wearable activity trackers?

Identify any additional personnel, their profession (e.g. 
nurse, administration) or relationship (e.g. carer/fam-
ily), what they will be required to do (e.g. check device is 
charged and worn, provide encouragement, keep track of 
loan devices), and what they might need (e.g. information, 
instructions).

Explanation Consider members in the multi-disciplin-
ary team (e.g. nursing staff, doctors, allied health), or 
patient carers and relatives that may facilitate wearable 
activity tracker use. Additional personnel can provide 
support by checking devices are charged and worn, and 
encouraging patients. The patients’ capacity to indepen-
dently manage the device and engage with care should 
be considered when enlisting assistance from additional 
personnel. For example, wearable activity trackers may 
provide insights on activity in patients with cognitive 
impairments, but their ability to independently manage 
the devices and engage with interventions may be limited 
[19]. In such circumstances, involving a carer to remind 
patients to wear the device and provide encouragement 
may be a useful strategy to support successful use [28]. 
If additional personnel will be involved, consider if they 
require any specific information or resources [see item 12 
‘Resources’].

Item 6. What? (metrics)
What are the metrics of interest? (e.g. steps, daily physi-
cal activity minutes, daily sedentary behaviour minutes)

Consider relevance to the purpose(s) and population, 
and accuracy for the population (including wear location).

Explanation Wearable activity trackers collect a range 
of metrics, which varies between models. The metrics of 
interest will be influenced by the purpose(s) and popu-
lations the wearable activity trackers will be used with. 
Identifying the metrics of interest can guide device selec-
tion. Common and relevant metrics typically include:

  • Daily step count.
  • Daily physical activity minutes (light, moderate-to-

vigorous physical activity).
  • Daily sedentary behaviour minutes.
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In some circumstances, other metrics, such as sleep, oxy-
gen saturation and heart rate, may be of interest.

The validity and accuracy of specific metrics in differ-
ent populations can vary across makes and models of 
device [29, 30] as well as wear location on the body [31, 
32]. Exploring the evidence on the validity and accuracy 
of metrics for different device models in the target popu-
lation will help with the selection of both the metrics of 
interest and the specific device to be used. Ideally, met-
rics should provide useful information to clinicians, be 
relevant to patients, and be sufficiently accurate in the 
populations they are being used with. For example, slow-
walking older adult rehabilitation patients may be suited 
to step count metrics, as these would correspond to goals 
of reducing immobility and walking more, and have dem-
onstrated sufficient validity and accuracy in these popu-
lations [33]. Whereas younger populations with greater 
physical capacity and goals of exercising at higher inten-
sities may be well suited to moderate-vigorous physical 
activity minutes [34].

Item 7. What? (device characteristics)
What device(s) will be used, and what are the available 
characteristics?

Consider if the device and its characteristics support the 
purpose(s), will meet users’ needs, and the practical con-
siderations for ongoing use.

Explanation Characteristics to consider will typically 
relate to:

  • Wearing the device (bodily wear site, water 
resistance, comfort, ease of cleaning).

  • Charging the device (battery life, charging frequency 
(daily, weekly), time to charge).

  • Device interface (feedback that is easy to understand, 
feedback provided on device screen vs. an 
application).

  • Ease of set up and navigation.
  • Frequency and ease of interpreting feedback 

provided.
  • Any additional features (personalized goal setting, 

additional smart devices/applications that link to the 
wearable device).

  • Software requirements.

Consider which characteristics meet the purpose and 
needs of users. For example, devices that are wrist-worn, 
simple to use, comfortable, and have attractive and dis-
creet designs may be advantageous for patient adher-
ence and engagement [35]. Certain characteristics may 
also provide additional benefits for activity interventions. 
For example, devices that provide real-time feedback and 

prompts to be active can be motivating for patients in 
increasing their physical activity [36].

Item 8. How (procedures)
How will wearable activity trackers be used in the 
service?

Outline the procedures to meet the intended purpose(s), 
support users, use devices as intended, and care for and 
maintain devices.

Explanation Clear procedures and planning can support 
successful implementation and ongoing use. Appropri-
ate procedures can enable consistency in how devices are 
used, and may help to circumvent potential difficulties 
that may arise (such as with charging and syncing, correct 
wear or device loss) [19]. When planning and developing 
procedures, consider:

  • How devices will be set up for patients.
  • How metrics and data outputs will be used and 

documented.
  • How activity intervention and promotion will be 

addressed (including behaviour change techniques).
  • Strategies for fidelity and adherence to procedures.
  • How ongoing care of devices (e.g. cleaning, charging) 

will be managed.
  • How devices will be distributed and managed.

Procedures should correspond to the purpose(s) of use, 
and consider the needs of the users involved [20]. This 
may be achieved though undertaking a collaborative 
approach that involves relevant users (e.g. clinicians, 
patients, carers, administration) when planning and 
developing procedures. Pilot testing the device and the 
procedures prior to implementation can help to identify 
and address any potential problems.

Item 9. Data access and management
How will data be accessed and managed?

Outline data access and management, software and 
applications, and person(s) responsible.

Explanation Data access and management will be influ-
enced by purpose(s) of use and the resources (human 
and cost) available. Methods for data access and manag-
ing data can vary in complexity and cost, and should be 
compatible with the setting [37]. This may be as simple 
as reading and recording outputs from the device inter-
face and/or accompanying applications, or it may be more 
complex and involve downloading and storing raw data 
sets to conduct comprehensive analyses using separate 
software. Consider available software, and the feasibility 
and costs of acquiring specific software and technology 
(such as tablets) if required. Ensure that the data manage-
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ment procedures meet the privacy and security require-
ments of the service. Data access will involve reviewing 
data at different time points by specific users and person-
nel. When outlining data access procedures consider the 
method of data access, and who will be responsible for 
accessing and managing data.

Item 10. When
When will measures be taken?

When will devices be provided to patients, and how 
long do they need to wear them for?

How often will devices need to be charged?
Identify when to provide devices and cease their use, the 

frequency that data will be reviewed and devices charged, 
and how long patients need to wear devices for valid 
measures.

Explanation Key times for assessing outcomes and han-
dling devices will need to be established. This includes: 
providing patients with devices, taking baseline mea-
sures, reviewing data throughout care, charging sched-
ules, taking final measures, and ceasing use with patients 
based on their contact with the healthcare service. The 
baseline may be at a specific timepoint in treatment (e.g. 
intake into service), or when a specific therapy milestone 
is reached (e.g. ambulate independently). The device will 
need to be provided to patients prior to the baseline, to 
allow for sufficient data to be collected to form a baseline 
measure (e.g. the week before, or the day before assess-
ment for monitoring periods with short durations). The 
device should be worn for a sufficient duration each week 
to provide valid measures of activity. While empirical evi-
dence exists regarding wear time, it’s important to note 
that there is no universally agreed-upon recommendation 
that suits all applications or populations. Wear time can 
vary significantly depending on the specific objectives 
of the application, the characteristics of the population, 
and practical considerations around user compliance and 
comfort. When planning to use wearable activity trackers 
in healthcare, exploring the available evidence to identify 
a wear time that aligns with the goals and the needs of the 
target population is a necessary step. For instance, some 
studies have found that a minimum of 10 waking-hours 
wear time per day is effective for capturing daily physi-
cal activity measures over a shorter period [38], while up 
to 6 days of wear per week may be necessary for reliably 
monitoring activity over longer durations (i.e. several 
months) [39, 40]. If devices are provided to patients by 
the service on loan (as opposed to patients obtaining their 
own), the timepoint or milestone that use will be ceased 
should be specified in advance to prevent device loss. It 
is also important to consider when devices will need to 
be charged to determine the best time to do this around 
other timepoints.

Item 11. Adaptations and modifying
Will the procedures and use of devices need to be 
adapted in some circumstances?

Consider adaptations or modifications for different 
patients or circumstances.

Identify the modification and justification (e.g. different 
bodily wear site in very slow walkers).

Explanation In any setting, individual patient circum-
stances and presentations will vary. Modifications and 
adaptations to standard procedures may be required in 
some circumstances. While not all circumstances can be 
foreseen, planning for possible and likely modifications 
can support the delivery of alternate procedures when 
necessary. When planning or undertaking adaptations 
to how wearable activity trackers will be used, consider 
the implications of the adaptation in the context of the 
purpose. For example, a mixed rehabilitation service may 
see various patients with different ambulatory capacity. In 
such circumstances the wear site may vary for different 
patients (e.g. very slow walking patients, for whom the 
ankle may be a more suitable wear site for more accurate 
measures [33, 41]). If the purpose for using activity track-
ers in this example is for individual activity promotion, 
then varied wear sites may not be an issue. However, if 
the purpose and procedures involve comparing patient 
data, then such an adaptation may not be suitable, or the 
comparison methods may also require modification as the 
data collected from varied wear sites would not be directly 
comparable. Other factors to consider might include 
availability of carers and support, cognitive capacity for 
managing devices and engaging with interventions, health 
and digital literacy, capacity for activity, ability to safely 
and independently ambulate.

Item 12. Resources
What resources are needed to support users?

Identify what the different users involved need to sup-
port them in using wearable activity trackers in the service 
(e.g. information, training, software etc.).

Explanation Supporting resources and instructions will 
be required for users (clinicians, patients, and additional 
personnel) [27, 42]. Resources can include information 
for users on why activity is important and why wear-
able activity trackers are being used (the rationale), and 
information and instructions on how to use the devices 
and accompanying software (procedures). In addition to 
information resources, training and practical support may 
be required to address skill gaps [46]. When developing 
resources, consider what information and training differ-
ent users will need, and consider collaborating with indi-
viduals who represent the different types of users to better 
understand their needs and preferences for resources. In 
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some cases, documents outlining an overview of general 
procedures of the health service (e.g. orientation docu-
ments) may need to be updated with information about 
using wearable activity trackers, and direct the reader to 
specific supporting resources.

Patients may want to continue using wearable activity 
trackers following discharge or completion of contact 
with the healthcare service. Providing patients with infor-
mation for where and how to obtain their own activity 
tracker (if loan devices were used) can facilitate ongoing 
efforts to promote physical activity and self-management.

Applications for the WATCH
Developing procedures for integrating and using wearable 
activity trackers in healthcare settings
The primary application for the WATCH is to aid the 
development of procedures for integrating and using 
wearable activity trackers to promote and monitor physi-
cal activity in different healthcare settings. It can serve as 
a comprehensive guide for a structured implementation 
process, that can help identify discrete stages and steps 
to be taken. This may include the selection of devices 
and software, developing protocols, creating relevant 
informational resources, providing training to involved 
clinicians, onboarding patients and providing them with 
necessary information, and the practical delivery and 
integration of wearable activity trackers. Having a struc-
tured approach can facilitate a smooth implementation 
process that is consistent with the original intent. Addi-
tional file 1 presents a fillable version of the WATCH, 
that allows users to compete details of their planned pro-
cedures for each item.

A feature of the WATCH is the interaction between 
different items and elements that it covers. Items related 
to the purpose, the population and the specific health-
care setting can influence other items and elements of 
the implementation process. For example, the metrics, 
device characteristics, and timepoints will be influenced 
by the details of the former items, and will vary for dif-
ferent populations and settings. We encourage a dynamic 
approach to using the WATCH for developing proce-
dures, where users can work back and forth, revising 
details for each item as they use it.

A key part of developing an implementation plan is the 
selection of which wearable activity tracker device will 
be used. Outlining a plan using the WATCH can help 
users to make an informed selection of which device 
and software can meet the requirements of the purpose 
and setting. Available devices and software are varied in 
their features and capabilities, and they are continually 
changing as technology rapidly evolves. Given the cur-
rent absence of an ‘ideal’ device and software platform 
for use in healthcare settings [46], the WATCH can play 
an important role in helping users to identify their needs, 

and adapt how they use available devices and software to 
meet their purposes.

The WATCH may also be used to facilitate a stake-
holder involvement process by identifying the individu-
als who can play important roles in the implementation 
process. This can prompt collaboration and engagement 
among stakeholders before and during implementa-
tion [43]. Identifying these stakeholders and outlining 
their roles for implementation can lead to effective and 
clear communication about the implementation pro-
cess, provide opportunities to gain valuable perspectives, 
and identify potential skill and knowledge gaps to be 
addressed [44]. This then informs the critical stage of pre-
paring and training personnel who will be at the frontline 
of integrating and using wearable activity trackers in ser-
vice delivery. Involvement and consultation of stakehold-
ers ahead of implementation can identify the training and 
information required for the various individuals and how 
to best deliver this.

By outlining the procedures and stages in advance, 
users can ensure that the planned implementation of 
wearable activity trackers is also consistent with the qual-
ity standards and requirements of the specific healthcare 
setting or service. This could include professional stan-
dards, duty of care and scope of practice of the clinicians 
involved, as well as integration into existing workflows 
and methods of care delivery, and integration into exist-
ing technology ecosystems that are available [26].

Using the WATCH for evaluation
During and following implementation of the planned 
approach to using wearable activity trackers, the WATCH 
may be used to evaluate the success of delivery. It can 
facilitate assessment if the actions carried out during 
implementation are consistent to those outlined from the 
outset. This aids in identifying challenges or problems 
impacting implementation, as well as potential solutions 
or strategies for future efforts. Likewise, the WATCH 
can highlight achievements and factors contributing to 
successful implementation. This valuable information 
can help to define performance indicators essential for 
maintaining sustained use and for optimising patient out-
comes. Additional file 2 presents an evaluation-focussed 
version of the checklist, that allows users to record details 
of their implementation efforts against their planned 
procedures.

Using the WATCH for evaluation allows for the iden-
tification of key factors for success that may have been 
overlooked during the development stage, or determine 
if certain factors were irrelevant. Evaluation may encom-
pass a review of a pilot phase to understand the require-
ments for scaling the initiative. Beyond this initial phase, 
ongoing evaluation can provide vital information for 
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longer-term sustainability, and for planning larger-scale 
expansion within the specific healthcare setting.

Adaptability and scaling
Integrating wearable activity trackers in healthcare set-
tings is complex. Implementation involves multiple 
stakeholders, requires behavioural changes from both 
providers and recipients, and has the potential to influ-
ence diverse outcomes [45]. Moreover, healthcare sys-
tems themselves are complex and multi-faceted, with 
various contextual factors and stakeholder interactions 
shaping their operation and the integration of new inno-
vations. Because of these complexities, tailoring wear-
able activity tracker use for specific healthcare settings is 
crucial to ensure that procedures align well with different 
contexts, thereby increasing the likelihood of achieving 
intended outcomes [22].

This resource recognises that healthcare environments 
and services are varied and come with their own unique 
set of requirements. Likewise, the successful implemen-
tation of wearable activity trackers will differ across these 
diverse settings. A key strength of the WATCH lies in 
its ability to adapt to the distinct needs of each health-
care context. Such adaptability is not just beneficial, but 
essential for achieving scalability across a range of health-
care settings.

Benefits of the WATCH
The WATCH presented in this paper supports progress 
toward the implementation of wearable activity track-
ers in healthcare settings for physical activity promo-
tion and monitoring. A key benefit is its versatility. It 
provides a comprehensive yet adaptable framework that 
can guide a wide spectrum of users in establishing struc-
tured and co-ordinated approaches for integrating wear-
able activity trackers across various healthcare settings. 
This is particularly beneficial for newcomers who may 
have limited experience and knowledge in using wear-
able activity trackers, and are unsure about what clinical 
considerations are essential. Another important benefit 
is the WATCH’s capacity to not only guide the develop-
ment, but also evaluate implementation efforts. This can 
identify key factors leading to challenges and successes of 
implementation, highlighting important areas for devel-
opment or maintenance for successful and effective use. 
Overall, the applications and benefits of the WATCH can 
support a more informed and systematic approach for 
integrating wearable activity trackers in a range of health-
care settings, ultimately enhancing healthcare delivery 
and improving a broad array of outcomes associated with 
increasing physical activity levels.

Future directions
To our knowledge, this checklist is the first of its kind. An 
important next step will be in pilot testing and evaluating 
the clinical utility of the WATCH for developing wearable 
activity tracker implementation procedures and evaluat-
ing such efforts. The use of wearable activity trackers and 
associated technology in healthcare is rapidly advancing, 
and the types of devices and software available to health-
care providers will continue to grow over time. As such, 
periodic updates to the WATCH and associated user 
resources will likely become necessary as the healthcare 
oriented wearable activity trackers market expands.

The WATCH is primarily focussed on the integration 
of wearable activity trackers in healthcare settings for 
physical activity promotion and monitoring purposes. It 
was developed based on insights gained through a Delphi 
study that explored wearable activity tracker use for pur-
poses related to these applications. It is important to note 
that different approaches may be required for other wear-
able sensor technologies used for distinct forms of medi-
cal monitoring, such as continuous glucose monitoring 
or Holter monitoring.

Conclusion
In summary, the WATCH serves as an innovative tool 
designed to guide the complex process of integrating 
wearable activity trackers into various healthcare settings 
for physical activity promotion and monitoring. We hope 
that its versatility and adaptability will make it useful for 
practitioners from diverse healthcare professions and 
settings, ranging from novices to experts, by providing 
a structured yet adaptable framework for implementa-
tion and evaluation. Future work will focus on assessing 
its clinical utility and adaptability to other wearable tech-
nologies, and as technology rapidly evolves, the WATCH 
will require updates to remain relevant and helpful. This 
work aims to facilitate a more informed, systematic, and 
ultimately successful integration of wearable activity 
trackers into healthcare settings, with the goal of enhanc-
ing patient outcomes through increased levels of physical 
activity.

Abbreviations
WATCH  Wearable Activity Tracker Checklist for Healthcare
CFIR  Consolidated Framework for Implementation Research

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12966-024-01567-w.

Additional file 1: Fillable planning checklist

Additional file 2: Fillable evaluation checklist

Acknowledgements
We thank all of the participants who were involved in the associated 
Delphi study for sharing their time and expertise, and contributing to the 

https://doi.org/10.1186/s12966-024-01567-w
https://doi.org/10.1186/s12966-024-01567-w


Page 9 of 10Szeto et al. International Journal of Behavioral Nutrition and Physical Activity           (2024) 21:30 

development of this checklist. We also thank Tony Hewitt, Madeline Sarro and 
Erin Horsfall who all contributed their time and ideas in the conduct of the 
Delphi study.

Author contributions
All authors conceived and contributed to the Delphi study that resulted in 
the development of the checklist presented in this paper, and generated 
ideas and contributed to the development of the checklist. KS drafted the full 
manuscript and all authors reviewed drafts and approved the final submission.

Funding
This project received no specific funding. KS was supported by the Australian 
Government Research Training Program domestic stipend as a postgraduate 
student at the University of South Australia. CM is funded by a Medical 
Research Future Fund Investigator Grant (GNT1193862). The funding agencies 
had no role in the design or conduct of the associated study or in writing this 
manuscript.

Data availability
The Additional files for this manuscript contain planning and evaluation 
versions of The Wearable Activity Tracker Checklist for Healthcare (WATCH) for 
users.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 October 2023 / Accepted: 27 January 2024

References
1. Garcia-Hermoso A, López-Gil JF, Ramírez-Vélez R, Alonso-Martínez AM, Izqui-

erdo M, Ezzatvar Y. Adherence to aerobic and muscle-strengthening activities 
guidelines: a systematic review and meta-analysis of 3.3 million participants 
across 31 countries. Br J Sports Med. 2022:bjsports–2022.

2. Fisher SR, Kuo Y-f, Graham JE, Ottenbacher KJ, Ostir GV. Early ambulation and 
length of stay in older adults hospitalized for Acute Illness. Arch Intern Med. 
2010;170(21):1942–3.

3. Daskivich TJ, Houman J, Lopez M, Luu M, Fleshner P, Zaghiyan K, et al. Associa-
tion of Wearable Activity Monitors with Assessment of Daily ambulation and 
length of Stay among patients undergoing major surgery. JAMA Netw Open. 
2019;2(2):e187673–e.

4. Daniel G-G, Jesús del P-C, Hugo P, Rosa MA-R, Francisco Á-B, Michael N, et al. 
Optimal dose and type of physical activity to improve functional capac-
ity and minimise adverse events in acutely hospitalised older adults: a 
systematic review with dose-response network meta-analysis of randomised 
controlled trials. Br J Sports Med. 2023:bjsports–2022.

5. Fisher SR, Graham JE, Ottenbacher KJ, Deer R, Ostir GV. Inpatient walking 
activity to Predict Readmission in older adults. Arch Phys Med Rehabil. 
2016;97(9):S226–S31.

6. Esteban C, Arostegui I, Aburto M, Moraza J, Quintana JM, Aizpiri S, et al. 
Influence of changes in physical activity on frequency of hospitalization in 
chronic obstructive pulmonary disease. Respirology. 2014;19(3):330–8.

7. Lu Y, Ballew SH, Kwak L, Selvin E, Kalbaugh CA, Schrack JA, et al. Physi-
cal activity and subsequent risk of hospitalization with peripheral artery 
disease and critical limb ischemia in the ARIC study. J Am Heart Association. 
2019;8(21):e013534.

8. Duijvestijn M, de Wit GA, van Gils PF, Wendel-Vos GCW. Impact of physi-
cal activity on healthcare costs: a systematic review. BMC Health Serv Res. 
2023;23(1):572.

9. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World 
Health Organization 2020 guidelines on physical activity and sedentary 
behaviour. Br J Sports Med. 2020;54(24):1451.

10. Organization WH. Global action plan on physical activity 2018–2030: more 
active people for a healthier world. World Health Organization; 2019.

11. Milton K, Cavill N, Chalkley A, Foster C, Gomersall S, Hagstromer M, et al. 
Eight investments that work for physical activity. J Phys Activity Health. 
2021;18(6):625–30.

12. Alsop T, Woodforde J, Rosbergen I, Mahendran N, Brauer S, Gomersall S. 
Perspectives of health professionals on physical activity and sedentary 
behaviour in hospitalised adults: a systematic review and thematic synthesis. 
Clin Rehabil. 2023:2692155231170451.

13. Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, van 
Mechelen W, et al. The economic burden of physical inactivity: a global analy-
sis of major non-communicable diseases. Lancet. 2016;388(10051):1311–24.

14. Taylor NF, Harding KE, Dennett AM, Febrey S, Warmoth K, Hall AJ, et al. 
Behaviour change interventions to increase physical activity in hospitalised 
patients: a systematic review, meta-analysis and meta-regression. Age Age-
ing. 2022;51(1):afab154.

15. Lorgunpai SJ, Finke B, Burrows I, Brown CJ, Rubin FH, Wierman HR, et al. 
Mobility Action Group: using Quality Improvement methods to create a 
culture of Hospital mobility. J Am Geriatr Soc. 2020;68(10):2373–81.

16. Lyons EJ, Lewis ZH, Mayrsohn BG, Rowland JL. Behavior change techniques 
implemented in electronic lifestyle activity monitors: a systematic content 
analysis. J Med Internet Res. 2014;16(8):e192.

17. Ferguson T, Olds T, Curtis R, Blake H, Crozier AJ, Dankiw K, et al. Effectiveness 
of wearable activity trackers to increase physical activity and improve health: 
a systematic review of systematic reviews and meta-analyses. Lancet Digit 
Health. 2022;4(8):e615–e26.

18. Szeto K, Arnold J, Singh B, Gower B, Simpson CEM, Maher C. Interventions 
using wearable activity trackers to improve patient physical activity and 
other outcomes in adults who are hospitalized: a systematic review and 
Meta-analysis. JAMA Netw Open. 2023;6(6):e2318478–e.

19. Maher C, Szeto K, Arnold J. The use of accelerometer-based wearable activity 
monitors in clinical settings: current practice, barriers, enablers, and future 
opportunities. BMC Health Serv Res. 2021;21(1):1064.

20. Keogh A, Taraldsen K, Caulfield B, Vereijken B. It’s not about the capture, it’s 
about what we can learn: a qualitative study of experts’ opinions and experi-
ences regarding the use of wearable sensors to measure gait and physical 
activity. J Neuroeng Rehabil. 2021;18(1):78.

21. Braakhuis HEM, Bussmann JBJ, Ribbers GM, Berger MAM. Wearable activity 
monitoring in day-to-day stroke care: a Promising Tool but not widely used. 
Sensors. 2021;21(12):4066.

22. Moore G, Campbell M, Copeland L, Craig P, Movsisyan A, Hoddinott P et 
al. Adapting interventions to new contexts—the ADAPT guidance. BMJ. 
2021;374.

23. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into practice: a 
consolidated framework for advancing implementation science. Implement 
Sci. 2009;4(1):50.

24. Duncan M, Murawski B, Short CE, Rebar AL, Schoeppe S, Alley S, et al. Activity 
trackers implement different behavior change techniques for activity, sleep, 
and sedentary behaviors. Interact J Med Res. 2017;6(2):e6685.

25. Wu HS, Gal R, van Sleeuwen NC, Brombacher AC, Ijsselsteijn WA, May AM, et 
al. Breast Cancer survivors’ experiences with an activity Tracker Integrated 
into a supervised Exercise Program: qualitative study. JMIR Mhealth Uhealth. 
2019;7(2):e10820.

26. Wu M, Luo J. Wearable technology applications in healthcare: a literature 
review. Online J Nurs Inf. 2019;23(3).

27. Ummels D, Beekman E, Moser A, Braun SM, Beurskens AJ. Patients’ experi-
ences with commercially available activity trackers embedded in physio-
therapy treatment: a qualitative study. Disabil Rehabil. 2020;42(23):3284–92.

28. Farina N, Sherlock G, Thomas S, Lowry RG, Banerjee S. Acceptability and 
feasibility of wearing activity monitors in community-dwelling older adults 
with dementia. Int J Geriatr Psychiatry. 2019;34(4):617–24.

29. Straiton N, Alharbi M, Bauman A, Neubeck L, Gullick J, Bhindi R, et al. The 
validity and reliability of consumer-grade activity trackers in older, commu-
nity-dwelling adults: a systematic review. Maturitas. 2018;112:85–93.

30. Evenson KR, Goto MM, Furberg RD. Systematic review of the validity and reli-
ability of consumer-wearable activity trackers. Int J Behav Nutr Phys Activity. 
2015;12(1):159.



Page 10 of 10Szeto et al. International Journal of Behavioral Nutrition and Physical Activity           (2024) 21:30 

31. Simpson LA, Eng JJ, Klassen TD, Lim SB, Louie DR, Parappilly B, et al. Capturing 
step counts at slow walking speeds in older adults: comparison of ankle and 
waist placement of measuring device. J Rehabil Med. 2015;47(9):830–5.

32. Gaz DV, Rieck TM, Peterson NW, Ferguson JA, Schroeder DR, Dunfee HA, 
et al. Determining the validity and accuracy of multiple activity-tracking 
devices in Controlled and Free-walking conditions. Am J Health Promotion. 
2018;32(8):1671–8.

33. Farmer C, van den Berg MEL, Vuu S, Barr CJ. A study of the accuracy of the 
Fitbit zip in measuring steps both indoors and outdoors in a mixed rehabilita-
tion population. Clin Rehabil. 2021;36(1):125–32.

34. Ferguson T, Rowlands AV, Olds T, Maher C. The validity of consumer-level, 
activity monitors in healthy adults worn in free-living conditions: a cross-
sectional study. Int J Behav Nutr Phys Activity. 2015;12(1):42.

35. Henriksen A, Sand A-S, Deraas T, Grimsgaard S, Hartvigsen G, Hopstock L. Suc-
ceeding with prolonged usage of consumer-based activity trackers in clinical 
studies: a mixed methods approach. BMC Public Health. 2020;20(1):1300.

36. Hardcastle SJ, Galliott M, Lynch BM, Nguyen NH, Cohen PA, Mohan GR, 
et al. Acceptability and utility of, and preference for wearable activ-
ity trackers amongst non-metropolitan cancer survivors. PLoS ONE. 
2019;13(12):e0210039.

37. Smuck M, Odonkor CA, Wilt JK, Schmidt N, Swiernik MA. The emerging clini-
cal role of wearables: factors for successful implementation in healthcare. Npj 
Digit Med. 2021;4(1):45.

38. Colley R, Gorber SC, Tremblay MS. Quality control and data reduction proce-
dures for accelerometry-derived measures of physical activity. Health Rep. 
2010;21(1):63.

39. Dillon CB, Fitzgerald AP, Kearney PM, Perry IJ, Rennie KL, Kozarski R, et al. Num-
ber of days required to Estimate Habitual Activity using wrist-worn GENEActiv 
Accelerometer: a cross-sectional study. PLoS ONE. 2016;11(5):e0109913.

40. Hart TL, Swartz AM, Cashin SE, Strath SJ. How many days of monitoring 
predict physical activity and sedentary behaviour in older adults? Int J Behav 
Nutr Phys Activity. 2011;8(1):62.

41. Campos C, DePaul VG, Knorr S, Wong JS, Mansfield A, Patterson KK. Validity of 
the ActiGraph activity monitor for individuals who walk slowly post-stroke. 
Top Stroke Rehabil. 2018;25(4):295–304.

42. van der Weegen S, Verwey R, Spreeuwenberg M, Tange H, van der Weijden 
T, de Witte L. It’s LiFe! Mobile and web-based monitoring and Feedback Tool 
embedded in primary care increases physical activity: a Cluster Randomized 
Controlled Trial. J Med Internet Res. 2015;17(7):e184.

43. Koorts H, Eakin E, Estabrooks P, Timperio A, Salmon J, Bauman A. Implemen-
tation and scale up of population physical activity interventions for clinical 
and community settings: the PRACTIS guide. Int J Behav Nutr Phys Activity. 
2018;15(1):51.

44. Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making 
psychological theory useful for implementing evidence based practice: a 
consensus approach. Qual Saf Health Care. 2005;14(1):26.

45. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing 
and evaluating complex interventions: the new Medical Research Council 
guidance. BMJ. 2008;337:a1655.

46. Szeto, K, Arnold, J, Horsfall, E, Sarro, M, Hewitt, A, Maher, C, Harnessing wear-
able technology in healthcare: a Delphi approach to promoting physical 
activity in healthcare using wearable activity trackers, manuscript under 
review. 2024.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	The Wearable Activity Tracker Checklist for Healthcare (WATCH): a 12-point guide for the implementation of wearable activity trackers in healthcare
	Abstract
	Introduction
	Background on checklist development
	Aims and scope
	WATCH items
	Item 1. Why?
	Item 2. Where?
	Item 3. Who? (patients)
	Item 4. Who? (providers)
	Item 5. Who? (additional)
	Item 6. What? (metrics)
	Item 7. What? (device characteristics)
	Item 8. How (procedures)
	Item 9. Data access and management
	Item 10. When
	Item 11. Adaptations and modifying
	Item 12. Resources

	Applications for the WATCH
	Developing procedures for integrating and using wearable activity trackers in healthcare settings
	Using the WATCH for evaluation
	Adaptability and scaling

	Benefits of the WATCH
	Future directions
	Conclusion
	References


