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Abstract

Background: Prolonged sitting and lack of moderate to vigorous physical activity represent 2 independent risk factors for
myriad poor health outcomes. The negative effects of prolonged sitting can be ameliorated with as little as 2 minutes of large
muscle movement. Further, cardiovascular benefits from moderate to vigorous activity can be accumulated throughout the day
in short bouts rather than require continuous long bouts. Taken together, “exercise snacks” provide a way to both interrupt
prolonged sitting and accumulate moderate to vigorous physical activity during a sedentary workday.

Objective: This protocol describes the feasibility and acceptability pilot of MOV'D (Move Often Every Day)—a fully remote,
peer-supported behavioral intervention to interrupt prolonged bouts of sitting at work with exercise snack breaks.

Methods: The MOV’D pilot study aims to recruit approximately 60-80 participants who work full-time in a sedentary occupation.
Participants were randomly assigned either to the Fitbit Control or the MOV’D experimental group in a randomized 2-group
design. The pilot study had a 4-week active intervention and a 4-week follow-up with assessments at baseline, 4 weeks, and 8
weeks. The Fitbit control group received a Fitbit to self-monitor their physical activity prior to receiving the intervention material
at the end of the study. In addition to Fitbit, the MOV’D intervention features included a private social support group chat seeded
with daily experimenter prompts, weekly 5-minute behavior change technique videos, daily self-monitoring, and daily exercise
snack suggestion videos.

Results: Study enrollment began in March 2022 and concluded in June 2022. Data collection concluded in October 2022. We
enrolled 70 participants, and 68 participants completed all the study assessments.

Conclusions: This protocol integrates findings from education, behavioral sciences, sedentary behavior, and exercise physiology
to promote building an exercise snack habit at work: taking short intense exercise breaks to break up prolonged sitting. The results
from this pilot study will show the feasibility and acceptability of the MOV’D intervention.

Trial Registration: ClinicalTrials.gov CT05360485; https://clinicaltrials.gov/study/NCT05360485

(JMIR Res Protoc 2025;14:e64455) doi: 10.2196/64455
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Introduction

Background
Cardiovascular disease (CVD) is the leading cause of death in
the United States [1,2]. One major risk factor for CVD is
uninterrupted bouts of sitting, which can decrease lipoprotein
lipase activity, heart rate variability, glucose management, and
vascular function, and increase resting blood pressure and back
pain [3-11]. Another CVD risk factor is inadequate levels of
moderate to vigorous physical activity (MVPA), with 77% of
the US adults failing to meet MVPA guidelines [12]. A growing
body of evidence highlights how even short bouts of MVPA or
“exercise snacks” can provide significant health benefits [13].
Conceptually, one can address both CVD risk factors at once
by interrupting prolonged sitting with MVPA bouts to accrue
MVPA minutes. To date, only a few interventions interrupt
prolonged sitting at work with exercise snacks. Further, few
studies have investigated how to utilize behavior change
strategies to motivate these exercise snacks in the workplace,
resulting in a lasting habit. We first cover a brief background
on exercise snacks and then describe some behavior change
techniques (BCTs) and social support features incorporated into
this protocol.

Exercise Snacks and Other Breaks in Sitting
Exercise snacks or brief bouts of MVPA (1-5 minutes)
performed periodically throughout the day [14] can
simultaneously interrupt prolonged sitting and increase
accumulated MVPA minutes [15]. With 80% of the jobs in the
United States being predominantly sedentary, exercise snacks
can serve as an accessible way to increase workers’ levels of
activity while still at work [16]. Although exercise snacks have
only appeared in a few studies to date, adopting the behavior
of exercise snacks into one’s daily routine has proven to be a
more sustainable way to increase daily activity [17,18]. Exercise
snacks have physical health benefits. One study showed similar
significant improvements in maximal oxygen consumption (VO2

max) and cycling time trial after 6 weeks of either 3×20-second
cycle sprints spread throughout the day to the same volume or
3×20-second bouts all within a single training session [16].
Compared to a time-matched long bout of MVPA, multiple
shorter bouts exhibit similar cardiorespiratory fitness [19-21],
glycemic control [7,22,23], exercise adherence [24], and weight
loss [19,25].

Similarly, disruptions in prolonged sitting through stretching,
walking, or standing can also confer psychological and cognitive
benefits during a workday. A recent meta-analysis concluded
that short breaks (cognitive, physical, and relaxation) of less
than 10 minutes can improve participants’ well-being [26].
Specifically in worksite interventions, breaks involving
movement were shown to successfully increase overall levels
of physical activity, maintain productivity or work performance,
and reduce muscle and joint pain and fatigue [27-29]. Sutherland
et al’s [30] review of sedentary behavior interventions

exemplified the need for high-quality research across different
settings in this field. One worksite intervention showed a
significant improvement in individuals’ exercise enjoyment,
self-efficacy, and physical activity levels when people integrated
exercise snacks at work [30]. Stork et al [29] compared 3
times/day single staircase sprints (sprint snacks) to a single bout
of 3 staircase sprints (single session) within participants and
found a more positive valence with a lower perceived effort in
the sprint snacks, and 10 of the 14 participants preferred sprint
snacks. Additionally, workers are more productive on days they
engage in exercise at work compared to days when they do not
[31].

Finally, exercise snacks are a behaviorally accessible way to
increase MVPA minutes at work. Exercise snacks are more
flexible compared to a singular longer bout of MVPA. With
minimal time and space requirements, exercise snacks are not
only easy to integrate into most workplaces and workdays but
also adaptable and accessible, as the intensity, duration, and
time occurrence of these bouts can be self-determined. Although
existing workplace exercise snack interventions exhibit mostly
positive outcomes, more research is needed to elucidate the best
behavioral science support to encourage people to adopt exercise
snacks at work as a long-term lifestyle habit.

BCTs
Although we know exercise snacks can be beneficial, initiating
and sustaining this habit is difficult [32]. BCTs are
evidence-based strategies based in various behavior change
theories. Michie et al [15] developed a taxonomy of 93 BCTs
linked to sustainable behavior change in 2013 [29,33-50].
Studies that intentionally incorporate behavioral theories of
change are more effective than those that do not [51]. This pilot
study incorporated several BCTs such as self-monitoring, social
support, social cognitive theory, and implementation intentions
to enhance the effectiveness of outcomes by addressing and
modifying individuals’behaviors [29,33-50]. Further, in addition
to building BCTs, we explicitly teach participants BCTs via
short (4-5 minutes) educational, interactive videos, to add to
their own behavior change toolkit.

Social Support
Behavior change interventions that capitalize on existing social
support or create a study-based social support system are more
effective at changing and improving health behaviors [52].
Social media platforms can be an effective tool for encouraging
social support in remote studies. Social media stands out for its
capacity to disseminate health information widely and enables
users to engage with others, contribute to content, and offer
social support [13,20,22,23,53-55].

These positive effects of social support can also be seen in a
previous study [45], Tweet2Quit, which was a Twitter-delivered
intervention for smoking cessation. That study utilized a hybrid
social media–based support group where participants were given
a Twitter account and additionally paired with a buddy to both
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support and receive support for sustained abstinence from
smoking [45,56-58]. As a result, Tweet2Quit exhibited 2 times
more sustained abstinence for smoking cessation compared to
other standard care control methods [45,56-58]. Further,
Tweet4Wellness, a walking-break intervention based on
Tweet2Quit, identified engagement in social support correlated
with an increase in active hours and walking breaks [59]. Here,
we are utilizing Tweet2Quit’s buddy pairing within a larger
social support group to enhance learning and behavior change
in increasing exercise snacks at work.

MOV’D (Move Often Every Day) Intervention
This protocol for MOV’D (Move Often Every Day) is a fully
remote, peer-supported, behavior change intervention that
delivers BCT videos and exercise snack videos (2-5 minutes of
moderate to vigorous activity) to a private social media support
group of participants with the goal of interrupting prolonged
sitting at work with MVPA. Common moves used in exercise
snacks include running upstairs, squat variations, jumping
movements, and other high-intensity exercises that require little
to no equipment. In this pilot, the term “snacktivity” was utilized
in participant-facing materials in place of exercise snacks. The
study builds off the original pilot Tweet4Wellness [59], which
tested the feasibility, acceptability, and preliminary efficacy of
a novel Twitter-based walking break intervention with daily
behavior change strategies and prompts for social support,
combined with a Fitbit compared to a Fitbit-wearing only control
group. The Tweet4Wellness study found that (1) social media
engagement correlated with improvements in active hours and
daily steps; however, engagement dropped off halfway through
the study period; (2) poststudy interviews (Multimedia Appendix

1) and survey questions indicated the acceptability of the study
but a desire for social support that was similar in socioeconomic
status or baseline activity levels; (3) at follow-up, the
improvement in the ratio of moving to sitting time was
maintained. These findings led to modifications seen in the
MOV’D design (eg, added a matched peer motivation coach;
incorporated a learning-by-teaching element to improve uptake
of the BCTs taught to participants; changing the walk breaks
to exercise snacks to also tackle the problem of inadequate
MVPA in those who due to time or resource constraints are
unable to achieve adequate MVPA).

Here, we describe the protocol for the feasibility and
acceptability pilot trial of MOV’D—a fully remote,
peer-supported behavioral intervention to interrupt prolonged
bouts of sitting at work with exercise snack breaks.

Methods

Overview
This was a randomized controlled pilot testing feasibility and
acceptability of the MOV’D intervention compared to Fitbit-only
control. Data were collected in 3 waves or cohorts, allowing for
an iterative design. The self-monitor only “Fitbit control” group
established dropout rates as feasibility for a fully-powered trial.
For the MOV’D intervention only, we will assess the average
snacktivities reported for the 4-week intervention period. Both
groups took part in a 4-week fully remote intervention with
assessments at baseline, postintervention, and 4-week follow-up.
An overview of the study design and timeline can be seen in
Figure 1.

Figure 1. Study overview and timeline. MOV’D: Move Often Every Day.

Ethical Considerations
All procedures were registered at Clinicaltrials.gov
(NCT05360485) and approved by Stanford University’s
institutional review board (approval 60388) before beginning
recruitment. All participants provided written electronic consent
for study participation. Participants received US $10 e-gift cards
for the completion of each follow-up survey (up to US $20) and
their Fitbit device as study incentives. Data for this study were
deidentified to ensure participants’ privacy.

Participant Recruitment
Participants were recruited through a health care facility at a
university; a staff email listserv; and a third party research
service, ResearchMatch, a nonprofit program helping connect
people interested in research studies with researchers [60]. Study
advertisements included information about the study, critical
inclusion criteria, and a link to our screener questionnaire. If
interested, individuals would respond to our screener
questionnaire to confirm eligibility.
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Inclusion and Exclusion Criteria
The inclusion criteria included being 25-75 years old, being
sedentary for the majority of the workday, using social media
and text messaging regularly, having a smartphone with
unlimited texting, working full-time, being fluent in English,
and demonstrating an interest in the study. Individuals were
excluded if they had any medical conditions that would prevent
them from increasing their physical activity, as determined by
the Physical Activity Readiness Questionnaire [61].
Additionally, individuals were required to provide adequate
contact information, could not have participated in
Tweet4Wellness, and could not be currently enrolled in another
physical activity or sedentary behavior study.

Study Procedures

Information Session
After screening eligible, interested individuals were invited to
a Zoom-based information session. This session overviewed
the study procedures, timeline, and general research principles.
Based on motivational interviewing principles, the session also
covered randomization, the importance of hearing from
participants especially if the study is not working for them, and
the pros and cons of participating. This structure has been shown
to improve participant trust, sense of partnership, and retention
rates [62]. Participants could ask consent and study questions
and could consent within 2 days of the information session.
Participants were not blinded to the group assignments due to
the nature of the study.

Buddy Pairs and Randomization
All participants were assigned a within-study buddy pair during
randomization. We block randomized in 3 waves to ensure
sufficient numbers for stratification. After 20 eligible
participants consented, they were randomized to treatment by
using statistical software [63], stratified by self-reported baseline
physical activity levels using a block-4 design. Physical activity
levels were measured using the International Physical Activity
Questionnaire and calculated by summing up the metabolic
equivalent of task minutes [64]. First, we stratified into groups
of 4 by participants’ metabolic equivalent of task minutes.
Second, we randomly assigned buddy pairs within each group
of 4. Third, prior to randomizing pairs into treatment groups,
adjustments were made to 4 buddy pairs to address strong
mismatches in work environment or age while maintaining as
close a match as possible on baseline physical activity levels.
Next, the buddy pairs were randomized to treatment with equal
probability by using statistical software. A group of 4 was used
to account for the within-group buddy pairings. The second and
third waves were randomized in a similar manner but accounting
for uneven groups (groups not divisible by 4). Buddy pairs
randomized to control were never informed of their buddy pair,
while treatment buddy pairs were introduced via Zoom and
encouraged to interact directly within the group chat. RA and

MB generated the randomization scheme, while JM and MO
enrolled the participants and allocated group assignments to the
participants after randomization.

Account Setup Calls
Following randomization, participants had a Zoom visit with
study staff for the study-provided account setup (both
conditions: Fitbit accounts; MOV’D participants only: Twitter
[cohort 1], GroupMe [cohorts 2-3]) and app downloads (both
conditions: Fitbit; MOV’D participants only: Twitter [cohort
1], GroupMe [cohorts 2-3], EdPuzzle [all cohorts]). For MOV’D
participants, Twitter or GroupMe was utilized for social support,
and EdPuzzle was used to deliver the video materials (BCT
videos and exercise snack suggestion videos). Due to updates
at Twitter, our team switched social media platforms for cohorts
2-3. Additionally, study staff informed participants that they
were to open their app daily to synchronize their data. Reminder
messages were sent to participants on weekdays if they had not
synchronized their data for 48 hours.

Intervention
Both MOV’D and Fitbit-only participants were instructed to
wear their Fitbit device (Inspire 2) throughout the study,
minimizing nonwear time. Participants in the Fitbit-only control
groups were given Fitbit accounts with the reminders to move
turned off. Participants in the MOV’D intervention group were
given Fitbit accounts with the reminder to move turned on.
Study staff monitored participants’ Fitbit accounts to ensure
that reminders to move were not altered.

MOV’D participants received the following components
(detailed in Table 1): (1) weekly BCT educational videos, (2)
weekday daily reinforcement prompts sent in the group chat
(Twitter or GroupMe) to reinforce the BCT content and increase
within-group engagement, (3) weekday exercise snack video
suggestion demonstrating 2-5 minutes of activity that the
participants could do as their exercise snack break, (3) group
support via access to a group of peers who are also in the study
and attempting to incorporate exercise snack breaks into their
daily work routine, and (4) nightly behavior tracking to collect
data on the participants’ exercise snack breaks for that day and
serve as an avenue of self-monitoring. Each week, MOV’D
participants were sent their weekly BCT educational video
content via a group chat message encouraging them to watch
at least one of the provided videos each Sunday. There were
3-5 videos provided each week. MOV’D participants were asked
to perform daily exercise snack breaks and actively participate
in the group chat. On Sunday, participants set a daily goal of
the number of exercise snack breaks for each workday for the
upcoming week. Monday through Friday participants receive
2 messages each morning—1 message provided the encouraging
daily reinforcement prompt and 1 message provided the
suggested exercise snack video for that day. Participants were
encouraged to engage in a group chat each day.
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Table 1. Details of the MOV’D (Move Often Every Day) study components.

ExamplesDescriptionDelivery frequencyDelivery methodStudy component

Avoiding the “What the Hell”
Effect: how to stop a slip up from
becoming a dive bomb; Fix
Faulty Thinking: how shifting
your thoughts can help change
your behavior

Short (4-5 minutes) videos that
briefly describe a behavior change
technique and how one can incor-
porate it into their daily life

Weekly (Sunday) in the
evening

Hyperlinked group chat
message

Behavior change technique
educational videos

A situation plan for this week:
add something to your workplace
that makes it easier to do your
snacktivities. What can you ADD
to make snacktivities easier?

1-2 sentences that reinforce the
ideas presented in the weekly be-
havior change technique videos
and encourage engagement in the
group chat

Daily (weekdays) in the
morning

Group chat messageDaily reinforcement
prompts

4 min* Jump squat & Mountain
climbers, Hip Hop Movement
Break

Short (2-5 minutes) follow-along
exercise snacks video suggestions

Daily (weekdays) in the
morning

Hyperlinked group chat
message

Exercise snack video

suggestion

How did things go yesterday? It
was a tough go for me, but I was
still able to get 3 snacktivities

Cohort-size group (10-xx) chat,
with buddy pairs within; encour-
aged to message every day

Daily (weekdays and
weekends) throughout
day

Twitter (cohort 1);
GroupMe (cohorts 2-3)

Group support

Walking briskly up and down the
stairs for 3 minutes, YouTube
video of the participant’s choos-
ing, any of our exercise snack
video suggestions

Weekly goal set on Sunday of how
many exercise breaks they hoped
to take each workday. They would
utilize our videos or come up with
their own exercise snacks

Participant-selected (1-
5 times per day)

Performed at work or at
home

Exercise snack breaks

(behavior)

How many snacktivities did you
perform today?

Daily autogenerated text messages
prompt daily exercise snack track-
ing

Daily (weekdays and
weekends) in the
evening

Text messageBehavior tracking

Measures
Assessments included 3 web-based surveys (conducted at
baseline, 4 weeks [end of the intervention], and 8 weeks).
Surveys assessed exercise self-efficacy, exercise mindset,
self-reported physical activity, sleep, and other psychological
variables across time points. Demographic information was
collected at baseline. Study component acceptability was
collected at 4 weeks.

Feasibility and Acceptability
The measures for feasibility and acceptability are detailed in
Table 2, including the predetermined cut point for success or
target. Feasibility was tracked throughout the study with various
methods of measurement. Acceptability metrics included
qualitative acceptability data from poststudy interviews and
responses to survey questions. Semistructured poststudy
qualitative interviews were conducted with a subset of
Fitbit-only control and MOV’D intervention participants.
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Table 2. Definitions, methods, and targets of the feasibility and acceptability measures.

TargetMeasure definitionMethod of measurementOutcome category, measure name

Feasibility

>25%The ratio of retained participants to interested
individuals

Recruitment dataRecruitment rate

>50%The percentage of retained participants who were
racial and ethnic minority individuals

Recruitment dataRecruitment of racial and eth-

nic minority individualsa

>80%The ratio of retained participants to randomized
participants

Surveys, Fitbit dataRetention rate

>80%The percentage of participants with at least 80%
of study days with valid Fitbit data

Fitbit dataFitbit valid wear

100%The percentage of participants who watched at
least 4 behavior change technique videos

Views of behavior change

technique videos

Behavior change technique
video adherence

>80%The percentage of participants who chatted at
least half (50%) of the study days

Chat logs from the group support
group chat

Group support engagement

100%The percentage of participants who watched at
least 4 exercise snack videos

Views of exercise snack videosExercise snack video usage

>90%The ratio of the replied messages to the sum of
all the sent tracking messages

Message repliesBehavior tracking response rate

Acceptability

N/AbInterviews with participants at the end of the
study asking about their experience with the in-
tervention

Semistructured interviews with
participants

Qualitative acceptability

>70% for all study

components

Survey questions asking about the acceptability
of various study components on a 5-point

Likert scale

SurveysQuantitative acceptability

aAn individual who identified as African American, American Indian or Alaska Native, Chinese, Filipino, Indian, Japanese, Korean, Latinx or Hispanic,
Pacific Islander or Native Hawaiian, Vietnamese, Other Asian, or other.
bN/A: not applicable.

Exercise Snack Behavior Description
Exercise snacks are measured via self-report daily text messages
for each workday. Participants were asked “How many
snacktivities did you perform today?” Participants were
instructed to reply with the number of completed exercise snacks
or “NW” for any nonworking day.

Other Measures
The Pittsburgh Sleep Quality Index [65] was utilized to assess
sleep, the International Physical Activity Questionnaire [64]
was adapted to measure physical activity levels, 2 questions
were taken from the Rapid Assessment Disuse Index [66] to
capture sedentary behavior, the Perceived Stress Scale [67] was
used to assess stress levels, and the Need for Recovery Scale
[68] was utilized as a proxy for workplace well-being.
Additionally, self-reported height and weight were collected
before and after the intervention. Demographic variables such
as age, gender, racial and ethnic group, educational attainment,
and questions about their work environment were collected at
baseline.

Analysis Plan

Feasibility and Acceptability Analysis
Qualitative acceptability interview data generated themes,
discussed by the study team, and will be used to refine the
intervention as needed. Interviews were transcribed and analyzed
using an iterative approach based on reflective thematic analysis
[69]. Consistent with the recommendations for behavioral pilot
studies, we have set a priori standards for this pilot’s
acceptability and feasibility metrics (see Table 2). Descriptive
statistics for all feasibility and acceptability metrics were
conducted using RStudio. As a pre-efficacy pilot trial (ORBIT
model) [70], the primary objective is feasibility and
acceptability. If successful, these data will inform the
development of and provide estimates needed for the
implementation of a phase III efficacy trial [70].

Exercise Snack Behavior Analysis
We will graph the average number of reported exercise snacks
throughout the 4-week study and describe the average, standard
deviation, and range of exercise snacks that are self-reported.
As an exploratory measure, we will also examine the changes
in the overall MVPA within participants.
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Results

Study enrollment began in March 2022 and concluded in June
2022. Data collection concluded in October 2022. As of July
2025, the data for this pilot study have been analyzed, and results

are expected to be reported in late 2025. The MOV’D study has
been updated, and an iterative version, MOV’D 2.0, began
recruiting participants in 2024. Figure 2 shows the CONSORT
(Consolidated Standards of Reporting Trials) diagram for this
study (Multimedia Appendix 2).

Figure 2. CONSORT (Consolidated Standards of Reporting Trials) flow diagram for the MOV’D study. MOV’D: Move Often Every Day.
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Discussion

This protocol paper describes a multicomponent, remotely
delivered, and peer-supported behavioral intervention to increase
exercise snacks at work. This intervention integrates findings
from education, behavioral sciences, sedentary behavior, and
exercise physiology to promote a habit of taking short intense
exercise breaks to break up prolonged sitting. The study results
will either inform an iteration to run another feasibility and
acceptability pilot phase IIb study or inform a fully powered
phase III efficacy trial.

The novel features of this intervention are augmented versions
of previously established behavior change principles. First,
exercise buddies have been shown in pilot trials to improve
exercise adherence [71,72]. In MOV’D, buddy pairs are peer
coaches. They not only provide accountability but teach each
other behavior change strategies they learn each week. This
increases the learning of each participant (eg, they watch 1 video
but learn 2 strategies) and increases the likelihood of the coach
remembering the strategy (eg, teaching another increases
learning and application of concepts) [52,73]. Second, group
support has been shown to increase the informational and
emotional support for behavior change [74,75]. MOV’D
augments this feature by integrating experimenter-seeded
prompts to increase and guide engagement and reinforce
behavior change practices. Third, exercise videos can provide
guidance, aid in exercise completion, and provide role model
behavior. MOV’D filmed diverse bodied and aged models in
work attire and office settings to demonstrate the ability to do
exercise snacks in atypical settings, modeling that a gym,
equipment, or clothing are not requirements to integrate
moderate to vigorous exercise bouts into one’s workday. This
is based on the principles of the social learning theory [76] using
role modeling and vicarious learning [77]. Finally, interventions
based on the behavioral science theory are more effective than

those that are not [51]. Typically, these evidence-based strategies
are built into the intervention itself, such as reward incentives
[78], study-provided reminders [79], or growth mindset modules
[80]. The MOV’D intervention instead explicitly taught
evidence-BCTs to participants to utilize themselves.

The ORBIT model of optimizing behavioral intervention
development recommends iteration and pilot testing of feasibility
and acceptability (ORBIT phase IIb, aim 2). This protocol and
feasibility pilot will position the MOV’D intervention to either
be further iterated or tested in an ORBIT phase III efficacy trial.
The MOV’D intervention combines learning science, behavioral
science practices, and social support in a fully remote,
peer-supported workday activity intervention. The ultimate goal
is to test a potential intervention addressing 2 independent and
major risk factors for CVD: prolonged sitting and inadequate
physical activity.

We expect this study to add to the literature on exercise snack
workplace interventions. Stork et al [29] demonstrated
preference for short exercise snacks. We add a
measurement-only maintenance period after the intervention to
investigate if the preference extends to behavior change without
intervention scaffolds. We also add a nonintervention control
group to test for differential dropouts.

A limitation of this study protocol is the inability to objectively
measure heart rate and minutes of exercise snacks taken at work.
Although pilot testing indicated the Fitbit may detect these,
most consumer-grade wearables are inaccurate at higher heart
rates with arm movements. Further, many of the exercise snack
movements are done in place (therefore will not accrue steps
on the wearable). Finally, Fitbit’s proprietary algorithms that
smooth data may overwrite the short bursts of heart rates,
detecting it as an anomaly. Another limitation is the potential
between-group variability of group interaction and support.
Groups can look different from each other in terms of the
support offered, chattiness, and energy [81].

Acknowledgments
This pilot study was supported by the National Heart, Lung, and Blood Institute of the National Institutes of Health under awards
K01HL136701 and R34HL16658.

Data Availability
The datasets generated and analyzed during this study will be available upon reasonable request from the corresponding author.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Poststudy interview guide.
[DOCX File , 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT-eHEALTH checklist (V 1.6.1).
[PDF File (Adobe PDF File), 1073 KB-Multimedia Appendix 2]

References

JMIR Res Protoc 2025 | vol. 14 | e64455 | p. 8https://www.researchprotocols.org/2025/1/e64455
(page number not for citation purposes)

Monteiro et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v14i1e64455_app1.docx&filename=5b5e11da4895ea8be84cf45a3cac3bc6.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e64455_app1.docx&filename=5b5e11da4895ea8be84cf45a3cac3bc6.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e64455_app2.pdf&filename=bd46161c158047e9bdd3781de85a8245.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e64455_app2.pdf&filename=bd46161c158047e9bdd3781de85a8245.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Bellettiere J, LaMonte MJ, Evenson KR, Rillamas-Sun E, Kerr J, Lee I, et al. Sedentary behavior and cardiovascular disease
in older women: The Objective Physical Activity and Cardiovascular Health (OPACH) study. Circulation. Feb 19,
2019;139(8):1036-1046. [FREE Full text] [doi: 10.1161/CIRCULATIONAHA.118.035312] [Medline: 31031411]

2. de Rezende LFM, Rey-López JP, Matsudo VKR, do Carmo Luiz O. Sedentary behavior and health outcomes among older
adults: a systematic review. BMC Public Health. Apr 09, 2014;14:333. [FREE Full text] [doi: 10.1186/1471-2458-14-333]
[Medline: 24712381]

3. Bailey DP, Locke CD. Breaking up prolonged sitting with light-intensity walking improves postprandial glycemia, but
breaking up sitting with standing does not. J Sci Med Sport. May 2015;18(3):294-298. [doi: 10.1016/j.jsams.2014.03.008]
[Medline: 24704421]

4. Dempsey PC, Larsen RN, Sethi P, Sacre JW, Straznicky NE, Cohen ND, et al. Benefits for type 2 diabetes of interrupting
prolonged sitting with brief bouts of light walking or simple resistance activities. Diabetes Care. Jun 2016;39(6):964-972.
[doi: 10.2337/dc15-2336] [Medline: 27208318]

5. Dunstan D, Kingwell B, Larsen R, Healy GN, Cerin E, Hamilton MT, et al. Breaking up prolonged sitting reduces postprandial
glucose and insulin responses. Diabetes Care. May 2012;35(5):976-983. [FREE Full text] [doi: 10.2337/dc11-1931] [Medline:
22374636]

6. Duvivier BMFM, Schaper NC, Koster A, van Kan L, Peters HPF, Adam JJ, et al. Benefits of substituting sitting with
standing and walking in free-living conditions for cardiometabolic risk markers, cognition and mood in overweight adults.
Front Physiol. Jun 08, 2017;8:353. [doi: 10.3389/fphys.2017.00353]

7. Gillen JB, Estafanos S, Williamson E, Hodson N, Malowany JM, Kumbhare D, et al. Interrupting prolonged sitting with
repeated chair stands or short walks reduces postprandial insulinemia in healthy adults. J Appl Physiol (1985). Jan 01,
2021;130(1):104-113. [FREE Full text] [doi: 10.1152/japplphysiol.00796.2020] [Medline: 33180640]

8. Hallman D, Sato T, Kristiansen J, Gupta N, Skotte J, Holtermann A. Prolonged sitting is associated with attenuated heart
rate variability during sleep in blue-collar workers. Int J Environ Res Public Health. Nov 19, 2015;12(11):14811-14827.
[FREE Full text] [doi: 10.3390/ijerph121114811] [Medline: 26610534]

9. Hartman Y, Tillmans L, Benschop D, Hermans ANL, Nijssen KMR, Eijsvogels TMH, et al. Long-term and acute benefits
of reduced sitting on vascular flow and function. Med Sci Sports Exerc. Feb 01, 2021;53(2):341-350. [doi:
10.1249/MSS.0000000000002462] [Medline: 32826636]

10. Hwang C, Chen S, Chou C, Grigoriadis G, Liao T, Fancher IS, et al. The physiological benefits of sitting less and moving
more: opportunities for future research. Prog Cardiovasc Dis. 2022;73:61-66. [FREE Full text] [doi:
10.1016/j.pcad.2020.12.010] [Medline: 33453285]

11. Larsen R, Kingwell B, Sethi P, Cerin E, Owen N, Dunstan D. Breaking up prolonged sitting reduces resting blood pressure
in overweight/obese adults. Nutr Metab Cardiovasc Dis. Sep 2014;24(9):976-982. [doi: 10.1016/j.numecd.2014.04.011]
[Medline: 24875670]

12. Blackwell D, Clarke T. State variation in meeting the 2008 Federal Guidelines for both aerobic and muscle-strengthening
activities through leisure-time physical activity among adults aged 18-64: United States, 2010-2015. Natl Health Stat Report.
Jun 2018;(112):1-22. [FREE Full text] [Medline: 30248007]

13. Gremaud AL, Carr LJ, Simmering JE, Evans NJ, Cremer JF, Segre AM, et al. Gamifying accelerometer use increases
physical activity levels of sedentary office workers. J Am Heart Assoc. Jul 03, 2018;7(13):e007735. [doi:
10.1161/jaha.117.007735]

14. Carbone S, Ozemek C, Lavie CJ. Sedentary behaviors, physical inactivity, and cardiovascular health: we better start moving!
Mayo Clin Proc Innov Qual Outcomes. Dec 2020;4(6):627-629. [FREE Full text] [doi: 10.1016/j.mayocpiqo.2020.09.013]
[Medline: 33367206]

15. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med. Aug 2013;46(1):81-95. [FREE Full text] [doi: 10.1007/s12160-013-9486-6] [Medline:
23512568]

16. Little JP, Langley J, Lee M, Myette-Côté E, Jackson G, Durrer C, et al. Sprint exercise snacks: a novel approach to increase
aerobic fitness. Eur J Appl Physiol. May 2019;119(5):1203-1212. [doi: 10.1007/s00421-019-04110-z] [Medline: 30847639]

17. Hasan R, Perez-Santiago D, Churilla J, Montes B, Hossain J, Mauras N, et al. Can short bouts of exercise ("exercise snacks")
improve body composition in adolescents with type 1 diabetes? a feasibility study. Horm Res Paediatr. 2019;92(4):245-253.
[doi: 10.1159/000505328] [Medline: 32007996]

18. Barr-Anderson DJ, AuYoung M, Whitt-Glover MC, Glenn BA, Yancey AK. Integration of short bouts of physical activity
into organizational routine a systematic review of the literature. Am J Prev Med. Jan 2011;40(1):76-93. [doi:
10.1016/j.amepre.2010.09.033] [Medline: 21146772]

19. Schmidt WD, Biwer CJ, Kalscheuer LK. Effects of long versus short bout exercise on fitness and weight loss in overweight
females. J Am Coll Nutr. Oct 2001;20(5):494-501. [doi: 10.1080/07315724.2001.10719058] [Medline: 11601564]

20. Murphy MH, Lahart I, Carlin A, Murtagh E. The effects of continuous compared to accumulated exercise on health: a
meta-analytic review. Sports Med. Oct 2019;49(10):1585-1607. [FREE Full text] [doi: 10.1007/s40279-019-01145-2]
[Medline: 31267483]

JMIR Res Protoc 2025 | vol. 14 | e64455 | p. 9https://www.researchprotocols.org/2025/1/e64455
(page number not for citation purposes)

Monteiro et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/31031411
http://dx.doi.org/10.1161/CIRCULATIONAHA.118.035312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31031411&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-333
http://dx.doi.org/10.1186/1471-2458-14-333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24712381&dopt=Abstract
http://dx.doi.org/10.1016/j.jsams.2014.03.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24704421&dopt=Abstract
http://dx.doi.org/10.2337/dc15-2336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27208318&dopt=Abstract
https://europepmc.org/abstract/MED/22374636
http://dx.doi.org/10.2337/dc11-1931
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22374636&dopt=Abstract
http://dx.doi.org/10.3389/fphys.2017.00353
https://journals.physiology.org/doi/10.1152/japplphysiol.00796.2020?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1152/japplphysiol.00796.2020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33180640&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph121114811
http://dx.doi.org/10.3390/ijerph121114811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26610534&dopt=Abstract
http://dx.doi.org/10.1249/MSS.0000000000002462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32826636&dopt=Abstract
https://europepmc.org/abstract/MED/33453285
http://dx.doi.org/10.1016/j.pcad.2020.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33453285&dopt=Abstract
http://dx.doi.org/10.1016/j.numecd.2014.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24875670&dopt=Abstract
http://www.cdc.gov/nchs/data/nhsr/nhsr112.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30248007&dopt=Abstract
http://dx.doi.org/10.1161/jaha.117.007735
https://linkinghub.elsevier.com/retrieve/pii/S2542-4548(20)30196-X
http://dx.doi.org/10.1016/j.mayocpiqo.2020.09.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33367206&dopt=Abstract
https://core.ac.uk/reader/191129821?utm_source=linkout
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512568&dopt=Abstract
http://dx.doi.org/10.1007/s00421-019-04110-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30847639&dopt=Abstract
http://dx.doi.org/10.1159/000505328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32007996&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2010.09.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21146772&dopt=Abstract
http://dx.doi.org/10.1080/07315724.2001.10719058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11601564&dopt=Abstract
https://europepmc.org/abstract/MED/31267483
http://dx.doi.org/10.1007/s40279-019-01145-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31267483&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Jakicic J, Kraus W, Powell K, Campbell WW, Janz KF, Troiano RP, et al. 2018 Physical Activity Guidelines Advisory
Committee*. Association between bout duration of physical activity and health: systematic review. Med Sci Sports Exerc.
Jun 2019;51(6):1213-1219. [FREE Full text] [doi: 10.1249/MSS.0000000000001933] [Medline: 31095078]

22. Francois ME, Baldi JC, Manning PJ, Lucas SJE, Hawley JA, Williams MJA, et al. 'Exercise snacks' before meals: a novel
strategy to improve glycaemic control in individuals with insulin resistance. Diabetologia. Jul 2014;57(7):1437-1445. [doi:
10.1007/s00125-014-3244-6] [Medline: 24817675]

23. Rafiei H, Omidian K, Myette-Côté É, Little J. Metabolic effect of breaking up prolonged sitting with stair climbing exercise
snacks. Med Sci Sports Exerc. Jan 2021;53(1):150-158. [doi: 10.1249/MSS.0000000000002431] [Medline: 32555024]

24. Brown NI, Henderson J, Stern M, Carson TL. Health-related benefits and adherence for multiple short bouts of aerobic
physical activity among adults. Am J Lifestyle Med. Jan 2025;19(1):58-72. [doi: 10.1177/15598276241253160] [Medline:
39554919]

25. Jakicic J, Wing R, Butler B, Robertson R. Prescribing exercise in multiple short bouts versus one continuous bout: effects
on adherence, cardiorespiratory fitness, and weight loss in overweight women. Int J Obes Relat Metab Disord. Dec
1995;19(12):893-901. [Medline: 8963358]

26. Albulescu P, Macsinga I, Rusu A, Sulea C, Bodnaru A, Tulbure BT. "Give me a break!" A systematic review and
meta-analysis on the efficacy of micro-breaks for increasing well-being and performance. PLoS One. 2022;17(8):e0272460.
[FREE Full text] [doi: 10.1371/journal.pone.0272460] [Medline: 36044424]

27. Blake H, Lai B, Coman E, Houdmont J, Griffiths A. Move-It: a cluster-randomised digital worksite exercise intervention
in China: outcome and process evaluation. Int J Environ Res Public Health. Sep 17, 2019;16(18):3451. [FREE Full text]
[doi: 10.3390/ijerph16183451] [Medline: 31533292]

28. Blasche G, Pfeffer M, Thaler H, Gollner E. Work-site health promotion of frequent computer users: comparing selected
interventions. Work. Jan 01, 2013;46(3):233-241. [doi: 10.3233/WOR-121520] [Medline: 23324690]

29. Stork MJ, Marcotte-Chénard A, Jung ME, Little JP. Exercise in the workplace: examining the receptivity of practical and
time-efficient stair-climbing "exercise snacks". Appl Physiol Nutr Metab. Jan 01, 2024;49(1):30-40. [FREE Full text] [doi:
10.1139/apnm-2023-0128] [Medline: 37748202]

30. Sutherland CA, Kynn M, Cole RL, Gray MA. Interventions reducing sedentary behaviour of adults: an update of evidence.
Health Educ J. Oct 03, 2019;79(3):362-374. [doi: 10.1177/0017896919878225]

31. Coulson J, McKenna J, Field M. Exercising at work and self‐reported work performance. Intl J of Workplace Health Mgt.
Sep 26, 2008;1(3):176-197. [doi: 10.1108/17538350810926534]

32. Wallace I, Viswanathan M, Sobolewski J. How effective are interactive social media interventions for changing health and
health behaviors?: A Cochrane Review summary with commentary. RTI Press Research Brief. Sep 2023:1. [doi:
10.3768/rtipress.2023.rb.0034.2309] [Medline: 38527164]

33. Andersen LL, Sundstrup E, Boysen M, Jakobsen MD, Mortensen OS, Persson R. Cardiovascular health effects of
internet-based encouragements to do daily workplace stair-walks: randomized controlled trial. J Med Internet Res. Jun 21,
2013;15(6):e127. [FREE Full text] [doi: 10.2196/jmir.2340] [Medline: 23793032]

34. Boles DZ, DeSousa M, Turnwald BP, Horii RI, Duarte T, Zahrt OH, et al. Can exercising and eating healthy be fun and
indulgent instead of boring and depriving? Targeting mindsets about the process of engaging in healthy behaviors. Front
Psychol. 2021;12:745950. [FREE Full text] [doi: 10.3389/fpsyg.2021.745950] [Medline: 34712186]

35. Friederichs SAH, Oenema A, Bolman C, Lechner L. Long term effects of self-determination theory and motivational
interviewing in a web-based physical activity intervention: randomized controlled trial. Int J Behav Nutr Phys Act. Aug
18, 2015;12(1):101. [FREE Full text] [doi: 10.1186/s12966-015-0262-9] [Medline: 26283094]

36. Furber S, Monger C, Franco L, Mayne D, Jones LA, Laws R, et al. The effectiveness of a brief intervention using a pedometer
and step-recording diary in promoting physical activity in people diagnosed with type 2 diabetes or impaired glucose
tolerance. Health Promot J Austr. Dec 2008;19(3):189-195. [doi: 10.1071/he08189] [Medline: 19053935]

37. Gammage K, Hall C, Rodgers W. More about exercise imagery. The Sport Psychologist. 2000;14(4):348-359. [doi:
10.1123/tsp.14.4.348]

38. Giles GE, Cantelon JA, Eddy MD, Brunyé TT, Urry HL, Taylor HA, et al. Cognitive reappraisal reduces perceived exertion
during endurance exercise. Motiv Emot. May 2, 2018;42(4):482-496. [doi: 10.1007/s11031-018-9697-z]

39. Helsel DL, Jakicic JM, Otto AD. Comparison of techniques for self-monitoring eating and exercise behaviors on weight
loss in a correspondence-based intervention. J Am Diet Assoc. Oct 2007;107(10):1807-1810. [doi: 10.1016/j.jada.2007.07.014]
[Medline: 17904942]

40. Kamani CH, Gencer B, Montecucco F, Courvoisier D, Vuilleumier N, Meyer P, et al. Stairs instead of elevators at the
workplace decreases PCSK9 levels in a healthy population. Eur J Clin Invest. Oct 2015;45(10):1017-1024. [doi:
10.1111/eci.12480] [Medline: 26081791]

41. Kaushal N, Rhodes RE, Spence JC, Meldrum JT. Increasing physical activity through principles of habit formation in new
gym members: a randomized controlled trial. Ann Behav Med. Aug 2017;51(4):578-586. [doi: 10.1007/s12160-017-9881-5]
[Medline: 28188586]

JMIR Res Protoc 2025 | vol. 14 | e64455 | p. 10https://www.researchprotocols.org/2025/1/e64455
(page number not for citation purposes)

Monteiro et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/31095078
http://dx.doi.org/10.1249/MSS.0000000000001933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31095078&dopt=Abstract
http://dx.doi.org/10.1007/s00125-014-3244-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24817675&dopt=Abstract
http://dx.doi.org/10.1249/MSS.0000000000002431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32555024&dopt=Abstract
http://dx.doi.org/10.1177/15598276241253160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39554919&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8963358&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0272460
http://dx.doi.org/10.1371/journal.pone.0272460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36044424&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16183451
http://dx.doi.org/10.3390/ijerph16183451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31533292&dopt=Abstract
http://dx.doi.org/10.3233/WOR-121520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23324690&dopt=Abstract
https://cdnsciencepub.com/doi/abs/10.1139/apnm-2023-0128?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1139/apnm-2023-0128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37748202&dopt=Abstract
http://dx.doi.org/10.1177/0017896919878225
http://dx.doi.org/10.1108/17538350810926534
http://dx.doi.org/10.3768/rtipress.2023.rb.0034.2309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38527164&dopt=Abstract
https://www.jmir.org/2013/6/e127/
http://dx.doi.org/10.2196/jmir.2340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23793032&dopt=Abstract
https://europepmc.org/abstract/MED/34712186
http://dx.doi.org/10.3389/fpsyg.2021.745950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34712186&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0262-9
http://dx.doi.org/10.1186/s12966-015-0262-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26283094&dopt=Abstract
http://dx.doi.org/10.1071/he08189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19053935&dopt=Abstract
http://dx.doi.org/10.1123/tsp.14.4.348
http://dx.doi.org/10.1007/s11031-018-9697-z
http://dx.doi.org/10.1016/j.jada.2007.07.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17904942&dopt=Abstract
http://dx.doi.org/10.1111/eci.12480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26081791&dopt=Abstract
http://dx.doi.org/10.1007/s12160-017-9881-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28188586&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


42. Lewis BA, Williams DM, Frayeh A, Marcus BH. Self-efficacy versus perceived enjoyment as predictors of physical activity
behaviour. Psychol Health. 2016;31(4):456-469. [FREE Full text] [doi: 10.1080/08870446.2015.1111372] [Medline:
26541890]

43. Mailey E, Dlugonski D, Hsu W, Segar M. Goals matter: exercising for well-being but not health or appearance predicts
future exercise among parents. J Phys Act Health. Nov 01, 2018;15(11):857-865. [doi: 10.1123/jpah.2017-0469] [Medline:
30314419]

44. Marszał-Wiśniewska M, Jarczewska-Gerc E. Role of mental simulations in the weight loss process. J Psychol.
2016;150(1):1-14. [doi: 10.1080/00223980.2014.987102] [Medline: 25494965]

45. Pechmann C, Pan L, Delucchi K, Lakon CM, Prochaska JJ. Development of a Twitter-based intervention for smoking
cessation that encourages high-quality social media interactions via automessages. J Med Internet Res. Feb 23, 2015;17(2):e50.
[FREE Full text] [doi: 10.2196/jmir.3772] [Medline: 25707037]

46. Perchtold-Stefan CM, Fink A, Rominger C, Weiss EM, Papousek I. More habitual physical activity is linked to the use of
specific, more adaptive cognitive reappraisal strategies in dealing with stressful events. Stress Health. Aug
2020;36(3):274-286. [FREE Full text] [doi: 10.1002/smi.2929] [Medline: 31957957]

47. Pfeffer I, Strobach T. Influence of a planning intervention on physical activity behavior: the moderating role of intentions
and executive functions in a randomized controlled trial. Int J Behav Med. Oct 2020;27(5):506-519. [FREE Full text] [doi:
10.1007/s12529-020-09864-x] [Medline: 32077050]

48. Segar ML, Eccles JS, Richardson CR. Rebranding exercise: closing the gap between values and behavior. Int J Behav Nutr
Phys Act. Aug 31, 2011;8(1):94. [FREE Full text] [doi: 10.1186/1479-5868-8-94] [Medline: 21884579]

49. Silva MN, Vieira PN, Coutinho SR, Minderico CS, Matos MG, Sardinha LB, et al. Using self-determination theory to
promote physical activity and weight control: a randomized controlled trial in women. J Behav Med. Apr 2010;33(2):110-122.
[doi: 10.1007/s10865-009-9239-y] [Medline: 20012179]

50. Solbrig L, Whalley B, Kavanagh DJ, May J, Parkin T, Jones R, et al. Functional imagery training versus motivational
interviewing for weight loss: a randomised controlled trial of brief individual interventions for overweight and obesity. Int
J Obes (Lond). Apr 2019;43(4):883-894. [doi: 10.1038/s41366-018-0122-1] [Medline: 30185920]

51. McKay FH, Wright A, Shill J, Stephens H, Uccellini M. Using health and well-being apps for behavior change: a systematic
search and rating of apps. JMIR Mhealth Uhealth. Jul 04, 2019;7(7):e11926. [FREE Full text] [doi: 10.2196/11926] [Medline:
31274112]

52. Petosa RL, Smith LH. Peer mentoring for health behavior change: a systematic review. Americ J Health Educ. Oct 28,
2014;45(6):351-357. [doi: 10.1080/19325037.2014.945670]

53. Hadgraft NT, Healy GN, Owen N, Winkler EA, Lynch BM, Sethi P, et al. Office workers' objectively assessed total and
prolonged sitting time: individual-level correlates and worksite variations. Prev Med Rep. Dec 2016;4:184-191. [FREE
Full text] [doi: 10.1016/j.pmedr.2016.06.011] [Medline: 27413681]

54. Jenkins DG, Devin JL, Weston KL, Jenkins JG, Skinner TL. Benefits beyond cardiometabolic health: the potential of
frequent high intensity ‘exercise snacks’ to improve outcomes for those living with and beyond cancer. J Physiol. Sep 21,
2023;601(21):4691-4697. [doi: 10.1113/jp284985]

55. Maher C, Ryan J, Kernot J, Podsiadly J, Keenihan S. Social media and applications to health behavior. Curr Opin Psychol.
Jun 2016;9:50-55. [doi: 10.1016/j.copsyc.2015.10.021]

56. Harvey J, Krukowski R, Priest J, West D. Log often, lose more: electronic dietary self-monitoring for weight loss. Obesity
(Silver Spring). Mar 2019;27(3):380-384. [FREE Full text] [doi: 10.1002/oby.22382] [Medline: 30801989]

57. Pechmann C, Delucchi K, Lakon CM, Prochaska JJ. Randomised controlled trial evaluation of Tweet2Quit: a social network
quit-smoking intervention. Tob Control. Mar 2017;26(2):188-194. [FREE Full text] [doi:
10.1136/tobaccocontrol-2015-052768] [Medline: 26928205]

58. Prochaska JJ, Pechmann C, Kim R, Leonhardt JM. Twitter=quitter? An analysis of Twitter quit smoking social networks.
Tob Control. Jul 2012;21(4):447-449. [FREE Full text] [doi: 10.1136/tc.2010.042507] [Medline: 21730101]

59. Oppezzo M, Tremmel J, Kapphahn K, Desai M, Baiocchi M, Sanders M, et al. Feasibility, preliminary efficacy, and
accessibility of a Twitter-based social support group vs Fitbit only to decrease sedentary behavior in women. Internet Interv.
Sep 2021;25:100426. [FREE Full text] [doi: 10.1016/j.invent.2021.100426] [Medline: 34401385]

60. Harris PA, Scott KW, Lebo L, Hassan N, Lightner C, Pulley J. ResearchMatch: a national registry to recruit volunteers for
clinical research. Acad Med. Jan 2012;87(1):66-73. [FREE Full text] [doi: 10.1097/ACM.0b013e31823ab7d2] [Medline:
22104055]

61. Warburton D, Jamnik V, Bredin S, Gledhill N. The Physical Activity Readiness Questionnaire for Everyone (PAR-Q+)
and Electronic Physical Activity Readiness Medical Examination (ePARmed-X+). Health Fit J Can. 2011;4(2):3-17. [doi:
10.14288/hfjc.v4i2.103]

62. Goldberg J, Kiernan M. Innovative techniques to address retention in a behavioral weight-loss trial. Health Educ Res. Aug
2005;20(4):439-447. [doi: 10.1093/her/cyg139] [Medline: 15598664]

63. R: A language and environment for statistical computing. R Foundation for Statistical Computing. URL: https://www.
R-project.org/ [accessed 2025-07-01]

JMIR Res Protoc 2025 | vol. 14 | e64455 | p. 11https://www.researchprotocols.org/2025/1/e64455
(page number not for citation purposes)

Monteiro et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/26541890
http://dx.doi.org/10.1080/08870446.2015.1111372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26541890&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2017-0469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30314419&dopt=Abstract
http://dx.doi.org/10.1080/00223980.2014.987102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25494965&dopt=Abstract
https://www.jmir.org/2015/2/e50/
http://dx.doi.org/10.2196/jmir.3772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25707037&dopt=Abstract
https://europepmc.org/abstract/MED/31957957
http://dx.doi.org/10.1002/smi.2929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31957957&dopt=Abstract
https://europepmc.org/abstract/MED/32077050
http://dx.doi.org/10.1007/s12529-020-09864-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32077050&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-94
http://dx.doi.org/10.1186/1479-5868-8-94
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21884579&dopt=Abstract
http://dx.doi.org/10.1007/s10865-009-9239-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20012179&dopt=Abstract
http://dx.doi.org/10.1038/s41366-018-0122-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30185920&dopt=Abstract
https://mhealth.jmir.org/2019/7/e11926/
http://dx.doi.org/10.2196/11926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31274112&dopt=Abstract
http://dx.doi.org/10.1080/19325037.2014.945670
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(16)30061-4
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(16)30061-4
http://dx.doi.org/10.1016/j.pmedr.2016.06.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27413681&dopt=Abstract
http://dx.doi.org/10.1113/jp284985
http://dx.doi.org/10.1016/j.copsyc.2015.10.021
https://europepmc.org/abstract/MED/30801989
http://dx.doi.org/10.1002/oby.22382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30801989&dopt=Abstract
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=26928205
http://dx.doi.org/10.1136/tobaccocontrol-2015-052768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26928205&dopt=Abstract
https://europepmc.org/abstract/MED/21730101
http://dx.doi.org/10.1136/tc.2010.042507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21730101&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(21)00066-X
http://dx.doi.org/10.1016/j.invent.2021.100426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34401385&dopt=Abstract
https://europepmc.org/abstract/MED/22104055
http://dx.doi.org/10.1097/ACM.0b013e31823ab7d2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22104055&dopt=Abstract
http://dx.doi.org/10.14288/hfjc.v4i2.103
http://dx.doi.org/10.1093/her/cyg139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15598664&dopt=Abstract
https://www.R-project.org/
https://www.R-project.org/
http://www.w3.org/Style/XSL
http://www.renderx.com/


64. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. Aug 2003;35(8):1381-1395. [doi:
10.1249/01.MSS.0000078924.61453.FB] [Medline: 12900694]

65. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res. May 1989;28(2):193-213. [doi: 10.1016/0165-1781(89)90047-4] [Medline:
2748771]

66. Shuval K, Kohl HW, Bernstein I, Cheng D, Pettee Gabriel K, Barlow CE, et al. Sedentary behaviour and physical inactivity
assessment in primary care: the Rapid Assessment Disuse Index (RADI) study. Br J Sports Med. Feb 2014;48(3):250-255.
[FREE Full text] [doi: 10.1136/bjsports-2013-092901] [Medline: 24144532]

67. Harris KM, Gaffey AE, Schwartz JE, Krantz DS, Burg MM. The Perceived Stress Scale as a measure of stress: decomposing
score variance in longitudinal behavioral medicine studies. Ann Behav Med. Sep 13, 2023;57(10):846-854. [FREE Full
text] [doi: 10.1093/abm/kaad015] [Medline: 37084792]

68. van Veldhoven M, Broersen S. Measurement quality and validity of the "need for recovery scale". Occup Environ Med.
Jun 2003;60 Suppl 1(Suppl 1):i3-i9. [FREE Full text] [doi: 10.1136/oem.60.suppl_1.i3] [Medline: 12782740]

69. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport Exer Health. Jun 13, 2019;11(4):589-597.
[doi: 10.1080/2159676x.2019.1628806]

70. Czajkowski SM, Powell LH, Adler N, Naar-King S, Reynolds KD, Hunter CM, et al. From ideas to efficacy: The ORBIT
model for developing behavioral treatments for chronic diseases. Health Psychol. Oct 2015;34(10):971-982. [FREE Full
text] [doi: 10.1037/hea0000161] [Medline: 25642841]

71. Zou Y, Liu S, Guo S, Zhao Q, Cai Y. Peer support and exercise adherence in adolescents: the chain-mediated effects of
self-efficacy and self-regulation. Children (Basel). Feb 18, 2023;10(2):401. [FREE Full text] [doi: 10.3390/children10020401]
[Medline: 36832530]

72. Takeda H, Takatori K. Effect of buddy-style intervention on exercise adherence in community-dwelling disabled older
adults: a pilot randomized controlled trial. Clin Rehabil. Mar 2022;36(3):379-387. [doi: 10.1177/02692155211041104]
[Medline: 34825590]

73. Chase CC, Chin DB, Oppezzo MA, Schwartz DL. Teachable agents and the protégé effect: increasing the effort towards
learning. J Sci Educ Technol. Jun 30, 2009;18(4):334-352. [doi: 10.1007/s10956-009-9180-4]

74. Oh HJ, Ozkaya E, LaRose R. How does online social networking enhance life satisfaction? The relationships among online
supportive interaction, affect, perceived social support, sense of community, and life satisfaction. Computers in Human
Behavior. Jan 2014;30:69-78. [doi: 10.1016/j.chb.2013.07.053]

75. Rotheram-Borus MJ, Tomlinson M, Gwegwe M, Comulada WS, Kaufman N, Keim M. Diabetes buddies: peer support
through a mobile phone buddy system. Diabetes Educ. 2012;38(3):357-365. [FREE Full text] [doi:
10.1177/0145721712444617] [Medline: 22546740]

76. Bandura A. Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ. Prentice-Hall;
1986.

77. Bandura A, Ross D, Ross SA. Vicarious reinforcement and imitative learning. J Abnorm Psychol. Dec 1963;67(2):601-607.
[doi: 10.1037/h0045550] [Medline: 14084769]

78. Ladapo JA, Orstad SL, Wali S, Wylie-Rosett J, Tseng C, Chung UYR, et al. Effectiveness of goal-directed and outcome-based
financial incentives for weight loss in primary care patients with obesity living in socioeconomically disadvantaged
neighborhoods: a randomized clinical trial. JAMA Intern Med. Jan 01, 2023;183(1):61-69. [FREE Full text] [doi:
10.1001/jamainternmed.2022.5618] [Medline: 36469353]

79. Wolner-Strohmeyer G, Keilani M, Mähr B, Morawetz E, Zdravkovic A, Wagner B, et al. Can reminders improve adherence
to regular physical activity and exercise recommendations in people over 60 years old? : A randomized controlled study.
Wien Klin Wochenschr. Jun 2021;133(11-12):620-624. [FREE Full text] [doi: 10.1007/s00508-020-01699-6] [Medline:
32591933]

80. Burnette JL, Russell MV, Hoyt CL, Orvidas K, Widman L. An online growth mindset intervention in a sample of rural
adolescent girls. Br J Educ Psychol. Sep 2018;88(3):428-445. [FREE Full text] [doi: 10.1111/bjep.12192] [Medline:
28960257]

81. Kraut R, Resnick P, Kiesler S. Building Successful Online Communities: Evidence-Based Social Design. Cambridge,
Massachusetts, USA. MIT Press; 2012.

Abbreviations
BCT: behavior change technique
CONSORT: Consolidated Standards of Reporting Trials
CVD: cardiovascular disease
MOV’D: Move Often Every Day
MVPA: moderate to vigorous physical activity

JMIR Res Protoc 2025 | vol. 14 | e64455 | p. 12https://www.researchprotocols.org/2025/1/e64455
(page number not for citation purposes)

Monteiro et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12900694&dopt=Abstract
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2748771&dopt=Abstract
https://europepmc.org/abstract/MED/24144532
http://dx.doi.org/10.1136/bjsports-2013-092901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24144532&dopt=Abstract
https://europepmc.org/abstract/MED/37084792
https://europepmc.org/abstract/MED/37084792
http://dx.doi.org/10.1093/abm/kaad015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37084792&dopt=Abstract
https://oem.bmj.com/lookup/pmidlookup?view=long&pmid=12782740
http://dx.doi.org/10.1136/oem.60.suppl_1.i3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12782740&dopt=Abstract
http://dx.doi.org/10.1080/2159676x.2019.1628806
https://europepmc.org/abstract/MED/25642841
https://europepmc.org/abstract/MED/25642841
http://dx.doi.org/10.1037/hea0000161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642841&dopt=Abstract
https://www.mdpi.com/resolver?pii=children10020401
http://dx.doi.org/10.3390/children10020401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36832530&dopt=Abstract
http://dx.doi.org/10.1177/02692155211041104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34825590&dopt=Abstract
http://dx.doi.org/10.1007/s10956-009-9180-4
http://dx.doi.org/10.1016/j.chb.2013.07.053
https://europepmc.org/abstract/MED/22546740
http://dx.doi.org/10.1177/0145721712444617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22546740&dopt=Abstract
http://dx.doi.org/10.1037/h0045550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14084769&dopt=Abstract
https://europepmc.org/abstract/MED/36469353
http://dx.doi.org/10.1001/jamainternmed.2022.5618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36469353&dopt=Abstract
https://europepmc.org/abstract/MED/32591933
http://dx.doi.org/10.1007/s00508-020-01699-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32591933&dopt=Abstract
https://europepmc.org/abstract/MED/28960257
http://dx.doi.org/10.1111/bjep.12192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28960257&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Schwartz; submitted 17.07.24; peer-reviewed by K Hasanaj; comments to author 20.01.25; revised version received
26.03.25; accepted 27.05.25; published 07.08.25

Please cite as:
Monteiro A, Moore J, Aikens R, Duckworth A, Gross JJ, Schwartz D, Baiocchi M, Prochaska JJ, Oppezzo M
A Work-Based, Fully Remote, and Peer-Supported Exercise Snack Behavior Change Intervention (MOV’D): Protocol for a Randomized
Controlled Pilot Trial
JMIR Res Protoc 2025;14:e64455
URL: https://www.researchprotocols.org/2025/1/e64455
doi: 10.2196/64455
PMID:

©Ashley Monteiro, Jessie Moore, Rocky Aikens, James J Gross, Dan Schwartz, Mike Baiocchi, Judith J Prochaska, Marily
Oppezzo. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 07.08.2025. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

JMIR Res Protoc 2025 | vol. 14 | e64455 | p. 13https://www.researchprotocols.org/2025/1/e64455
(page number not for citation purposes)

Monteiro et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.researchprotocols.org/2025/1/e64455
http://dx.doi.org/10.2196/64455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

