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Abstract

Background: Achieving physical activity (PA) guidelines recommendation of 150 minutes of moderate-to-vigorous PA per
week has been shown to reduce the risk of many chronic conditions. Despite the overwhelming evidence in thisfield, PA levels
remain low globally. By creating engaging mobile health (mHealth) interventions through strategies such as just-in-time adaptive
interventions (JITAIS) that are tailored to an individual’s dynamic state, there is potential to increase PA levels. However,
generating personalized content can take along time dueto various versions of content required for the personalization algorithms.
ChatGPT presents an incredible opportunity to rapidly produce tailored content; however, there is alack of studies exploring its
feasibility.

Objective: This study aimed to (1) explore the feasibility of using ChatGPT to create content for a PA JTAI mobile app and
(2) describe lessons learned and future recommendations for using ChatGPT in the development of mHealth JITAI content.

Methods: During phase 1, we used Pathverse, a no-code app builder, and ChatGPT to develop a JTAI app to help parents
support their child’s PA levels. Theintervention was devel oped based on the Multi-Process Action Control (M-PAC) framework,
and the necessary behavior change techniques targeting the M-PAC constructs were implemented in the app design to hel p parents
support their child’s PA. The acceptability of using ChatGPT for this purpose was discussed to determineits feasibility. In phase
2, we summarized the lessons we learned during the JITAI content development process using ChatGPT and generated
recommendations to inform future similar use cases.

Results: In phase 1, by using specific prompts, we efficiently generated content for 13 lessons relating to increasing parental
support for their child’s PA following the M-PAC framework. It was determined that using ChatGPT for this case study to develop
PA content for aJJITAIl was acceptable. In phase 2, we summarized our recommendationsinto the following six steps when using
ChatGPT to create content for mHealth behavior interventions: (1) determine target behavior, (2) ground the intervention in
behavior change theory, (3) design the intervention structure, (4) input intervention structure and behavior change constructsinto
ChatGPT, (5) revise the ChatGPT response, and (6) customize the response to be used in the intervention.

Conclusions; ChatGPT offers aremarkable opportunity for rapid content creation in the context of an mHealth J TAI. Although
our case study demonstrated that ChatGPT was acceptable, it is essential to approach its use, along with other language models,
with caution. Before delivering content to population groups, expert review is crucia to ensure accuracy and relevancy. Future
research and application of these guidelines are imperative as we deepen our understanding of ChatGPT and its interactions with
human input.
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Introduction

Physical inactivity is a key modifiable risk factor for many
chronic conditions, including cardiovascular disease, type 2
diabetes, and cancers, throughout the lifespan [1]. Despite this
evidence, adults and adolescents alike are not consistently
meeting the recommended guidelines to prevent developing
these chronic conditions [2]. Previous studies have shown that
150 minutes of moderate-to-vigorous physical activity (MVPA)
can reduce therisk of all-cause mortality by at |east 30%, along
with reducing the risk for chronic conditions such as
cardiovascular disease (30%), colon cancer (20%), and breast
cancer (14%) [3]. Although many chronic diseases affect adults,
healthy lifestyle habits need to be developed early from
childhood. Children aged 8 to 12 years are more flexible than
adultsin their ability to change behaviors because they are just
beginning to devel op self-regulation skills, habits, and identities
for healthy living [4,5]. Thus, many countries such as Canada
[6], the United States[7], and the United Kingdom [8] have set
guidelines recommending 60 minutes of MVPA per day for
children 17 years and younger [2]. However, despite these
recommendations, physical inactivity is prevalent among
children, with less than one-quarter of children meeting the
guidelinesin countries such as Canada[9] and the United States
[9]. Consequently, promoting regular PA to prevent chronic
diseases and maintain lifelong health has been a key priority
for governments worldwide.

Recent studies suggest that family-based PA programs can be
an effective strategy to improve PA levelsin children [10,11].
These programs focus on providing guidance for parents to
support their child's PA (eg, encouragement, providing
opportunity, and logistic support) [12]. With advancementsin
mobile health (mHealth) technologies and improved access to
smartphones, emerging evidence indicatesthat PA interventions
delivered through mHealth technology can be effective while
improving scalability and personalization. However, the
effectiveness and engagement of interventions vary depending
on the intervention design and the degree of tailoring [13,14].
Studies have demonstrated that tailored mHealth interventions
are more effective in improving behavior and health outcomes
compared with nontailored interventions [15]. A recent
advancement in tailored mHealth interventions is the
development of just-in-time adaptive interventions (JTAIS),
which use mHealth technology to assess the dynamically
changing needs of individuals and deliver tailored support in
real time [14,16]. Thus far, JTAls have shown great promise
in promoting PA among adults [17], university students [18],
and chronic disease populations [19]. Further, innovative
mHealth “no-code” development platforms, such as Pathverse,
have made the devel opment and implementation of J TAlsmuch
easier and cost-effective [20,21]. However, the development of
content for JITAls can be extremely labor-intensive due to the
need to create various versions of heath-related content for
different tailored algorithms. Although the documentation of
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content creation timelines for PA JTAIls is in its infancy, a
typica timeline for PA content creation from the formative
phase to pilot testing reportedly ranges from 12 [22] to 15
months [23,24].

Specific to JTAls, the typical process of creating
evidence-based and engaging content for these mHealth
interventionstypically involvesthe following steps[21,25]: (1)
defining the behavior change theories and behavior change
techniques (BCTs) required for the intervention [26]; (2)
gathering evidence from various sources, such as previous
literature, public health sources, gray literature, and blogs, and
then adapting it to suit the needs of theintervention and deliver
it through the chosen medium; and (3) writing content that is
engaging and matchestheliteracy level of the target population
for the app. These steps can often be time-consuming, with the
need for researchers to follow these steps iteratively and
repetitively for the duration of the design of the intervention.
Further, despite the consideration of these steps, severa
challenges still arise in the development of JTAI content.
Existing studies have identified limitations, such as the need
for more extensive content within interventions, struggles in
creating novel and meaningful messages, and challenges in
tailoring messages to diverse user preferences [27,28]. These
studies have also recognized the resource constraints in
developing content to meet these needs and the complex,
multidimensional nature of creating tailored and engaging
content for their sample. Therefore, an artificial intelligence
(Al) tool such as ChatGPT (OpenAl) [29] can be extremely
useful in making the process of generating JITAIl content for
mHealth interventionsfaster and more cost-effective. ChatGPT
offers a solution to the need for more content within
interventions by leveraging its vast training data and the ability
to generate a diverse set of messages efficiently. Further, its
generative capabilities and the ability for users to continually
prompt new rules address the challenge of creating novel
content, reducing therisk of messages being perceived asoverly
simplistic.

ChatGPT wasfirst launched by OpenAl in November 2022 and
is an open Al language model that generates human-like
responses to text-based prompts [30]. It can understand and
generate responsesin variouslanguages, aswell as debug code,
write stories in different genres and lengths, summarize
information from complex texts, offer explanations on various
topics, and even regject answering inappropriate prompts [31].
Unlike other generative large language models (LLMs),
ChatGPT stands out as the inaugural member of a series of
highly scaled LLMsthat attain state-of -the-art performance with
minimal need for fine-tuning [32]. Further, ChatGPT is highly
sophisticated in that it is able to provide continuous dialog by
remembering what the user has said earlier in the conversation
thread [33].

Although ChatGPT hosts an impressive suite of features and
capabilities, there are also severa ethical and privacy concerns
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to keep in mind while using this service. Firgt, it is important
to notethat ChatGPT “learns’ itsinformation from human input.
Thisissubject to error and islimited based on what others have
input into its system. Further, when generating health
information content, in particular, thisLLM hasbeen extensively
trained with dataup to 2021, thuslimiting some of therelevance
and accuracy of current practices[34]. Second, ChatGPT stores
its data in the United States, which, depending on the type of
information being input into the United States, may be subjected
to privacy concerns based on US freedom and privacy laws. To
build on this consideration of data storage, it is crucia not to
input any personal health information or other sensitive data
into ChatGPT, asthisLLM continuesto learn from text prompts.

Since itsinception, ChatGPT has been widely cited in various
bodies of behavioral science literature as a virtual assistant,
chatbot, and language trandlation tool [35]. To generate output
from the program, a concept called prompt engineering is one
method that explains how ChatGPT generates output [36]. In
LLMs, aprompt is defined as an instruction to the model that
customizes, enhances, or refinesthe output [37]. However, there
iscurrently alack of studies examining the feasibility of using
ChatGPT to help devel op intervention content for JITAlsaimed
to promote PA when given a behavior change theory and a
behavior target outcome.

Thus, the primary objective of this paper was to present an
autoethnographic case study that explored the feasibility,
including the acceptability and ease of use, of using ChatGPT
to create content for afamily-based PA JITAI mobile app. The
secondary objective was to describe lessons learned and future
recommendations for using ChatGPT in developing mHealth
intervention content.

Methods

Study Design

This case study consisted of 2 phases, which took place from
March 1, 2023, to April 30, 2023. In phase 1 (0-2 months), we
used ChatGPT-3 to devel op a 10-week family-based PA JITAI.
In phase 2 (3-4 months), we described | essons learned based on
our experience of using ChatGPT in phase 1 and provided future
recommendations for using ChatGPT in the development of
mHealth interventions.

Ethical Considerations

This paper outlines the procedural aspects of using ChatGPT
for content generation for a subsequent study. Given that it
operates independently without involvement of human
participants or sensitive data, formal ethics approval from our
institution was deemed unnecessary.

Phase 1

We explored the feasibility of using ChatGPT to create content
for the PA JITAI mobile app. To determine the feasibility of
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using ChatGPT to rapidly create JITAI content, we used an
autoethnographi ¢ case study approach [38]. Thismethod enabled
the researchers (AW and SL) to reflect on their experience of
using ChatGPT. While using ChatGPT, the researchers created
field notes and had a meeting to discuss their independent
experiences with using ChatGPT-3. Specifically, we reflected
on the acceptability and ease of use as key areas of focus for
feasibility [39]. Results of the meeting were themed into
acceptability and ease of use of using ChatGPT. Assessing
acceptability metrics involved reflecting on the satisfaction of
theresponse generated by ChatGPT. The ease-of -use assessment
involved reflecting on ChatGPT usability [39]. In this phase,
we used 2 tools, Pathverse and ChatGPT. Pathverseisano-code
app builder platform that supports mHealth research [20,40]. It
consists of a web portal for researchers to create engaging
mobile app interventions with “ drag and drop” features instead
of coding. The content is then instantly displayed on the
Pathverse mobile app. We used ChatGPT-3 to generate the
content needed to be added to Pathverse. To gather feasibility
data, we generated intervention content to support parents to
help their child (8-12 years of age) to be physically active.

The content generated for this app was devel oped based on the
Multi-Process Action Control (M-PAC) framework [41,42].
The M-PAC framework addresses the intention-behavior gap
through the understanding that ongoing reflective processes (ie,
affective attitude and perceived opportunity) and regulation
processes (ie, behavioral and cognitive tactics to maintain
intention focus) are necessary for the intention to become an
action [41]. Specific to a JTAI, the M-PAC framework was
selected as the framework for this intervention to dynamically
and contextually address users' failed intentionsto be physically
active. Thus, thejust-in-timeintervention options can betailored
to the specific circumstances of the individual, aligning with
either the reflective, regulatory, or reflexive process [41,42].
The M-PAC framework was additionally chosen as we have
seen success with this framework and its associated BCTSs (ie,
action planning, repetition, and habit formation) in previous
family-based PA programs[43]. To addressthese circumstances,
our research team created decision tree algorithms to tailor the
family lessons and challenges recommended throughout the
weeks. The algorithms were designed using the M-PAC
framework and takeinto consideration (1) child MV PA minutes,
(2) parent support behavior, and (3) parent self-efficacy and
motivation for supporting their child’'s PA (Figure 1). Based on
the decision tree, weekly tailored lessons needed to be created
to target each M-PAC construct. Topics included parental
support, affective attitudes toward supporting their children’s
PA, capability, opportunity, self-monitoring of PA, and
restructuring the environment for PA. These topics stemmed
from previousresearch for family-based PA interventionsusing
the M-PAC framework [43]. With these considerations, avariety
of prompts were created based on these topics.
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Figure 1. Names of modulesin the decision tree algorithm for personalized
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There are various components to consider when generating a
prompt for ChatGPT. Specific to academic uses of ChatGPT,
the elements to be included in a prompt include an instruction
(ie, an overview of the output you would liketo receive), context
(ie, other background information to help tailor the output),
input data (ie, additional specifications for the output that may
include its strengths or limitations), and output indicator (ie,
how you would like the output to be presented, including word
count and paragraph format) [44]. When creating a prompt for
this case study, weincluded the target behavior and the M-PAC
framework, with each output to be delivered in bullet point
form. Oncethe content was created, we then used the Pathverse
mHealth no-code app design tool to develop the JITAI app
[20,38-40]

Phase 2

We summarized lessons learned and future recommendations
for using ChatGPT in the devel opment of mHealth interventions.
Our team identified common themes and patterns emerging
from the process of creating the JITAI content using ChatGPT.
We then compared our data with previous literature to develop
recommendationsfor futureuse. Thisinvolved aliterature search
to identify relevant studies and lessons learned from using
ChatGPT in mHedlth interventions. The primary aim of the
literature search was to gather awide range of insightsinto the
acceptability, including the application of ChatGPT and its
effectiveness in this context and challenges associated with
integrating ChatGPT into mHealth interventions to refine our
recommendations.
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Results

Phase 1. Exploring the Feasibility of Using ChatGPT
to Create JITAI Content

Theresults of phase 1 are first reported on how the researchers
(AW and SL) used ChatGPT to generate content, followed by
an analysis of the feasibility of the use of ChatGPT in this
context. Overall, we created 13 lessons with the help of
ChatGPT in phase 1. Figure 2 displays an example of how this
content was displayed in the mobile app. We provided specific
prompts about the length of the content generated, the target
constructs of the M-PAC framework, the tone of the lesson, and
the literacy levels needed. We used multiple question prompts
to optimize text output. Table 1 provides examples of prompts
used for different lessons. We started with broad prompts (eg,
explain the various constructs in the M-PAC framework) and
then used specific prompts based on the output (eg, provide
specific fun examples to help parents improve opportunitiesto
support child PA; Table 1). After the prompts were input into
ChatGPT, the output was copied into a separate document for
review by the researchers (AW and SL). If more or alternate
content was needed, prompts such as “provide additional
information about [this topic]” were used. To ensure that the
output given by ChatGPT was relevant and accurate, wereferred
to previous literature and previous content examples following
theM-PAC framework [21,45,46]. Once the content was deemed
acceptable and accurate by the researchers, it was uploaded to
the Pathverse platform. This step additionally involved creating
graphicsto include along with the text responses and formatting
the content into different app “pages’ with fewer than 400
characters per page of the mobile app.
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We evaluated the acceptability of ChatGPT for creating mHealth
content by reflecting on content accuracy, relevance, and tone.
Both researchers found that ChatGPT demonstrated an
acceptablelevel of accuracy and relevance and provided relevant
responses to the prompts. However, on some occasions,
ChatGPT provided false academic references. Thisisaserious
issue that needs to be addressed to prevent misinformation.
Thus, both authors reflected the need to place a filtering
mechani sm to ensure that the content generated was appropriate.
Furthermore, some of the answerslacked specificity (eg, provide
examples of PA programsin my area). This may be due to the
fact that ChatGPT-3 was trained using data up to September
2021. Finally, we found the tone of ChatGPT responses to be
acceptable for research purposes. The overall tone matched the
prompt given (eg, write in a fun and positive voice). Overall,
ChatGPT did not generate any inappropriate content. There is

Willms & Liu

an evident need to provide clear promptsin order for ChatGPT
to provide optimal responses. Additionally, multiple questions
are often needed to optimize ChatGPT responses. The
researchers additionally agreed that providing aroleto ChatGPT,
for example, telling the LLM that it is a health researcher
delivering a family-based PA intervention, may have further
refined the tone and quality of the response given.

When reflecting on the feasibility of implementing ChatGPT
for this case study, we (AW and SL) found ChatGPT to be easy
to use. Both researchers (AW and SL), with varying levels of
technical expertise, found the user interface to beintuitive. The
ease of use also allowed us to test various prompts to help
optimize the ChatGPT responses. Overal, we found that
minimal training or prior experience is needed to use this tool,
and it has the potential to make it widely accessible for
researchers.

Figure 2. Screenshots of physical activity content generated by ChatGPT in the mobile app Pathverse.
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Table 1. Prompts and responses from a conversation with ChatGPT in generating content for a 10-week family-based physical activity mobile app.

Prompt entered

ChatGPT response

Writeafun to read article about
therole of parental capabilities
to support for child physical ac-

tivity based on the M-PAC?
framework

Provide specific fun examplesto
help parentsimprove their capa-
bilities for supporting child
physical activity in bullet points

Areyou struggling to find ways to support your child’s physical activity? Do you want to improve your
parental capabilitiesto make physical activity afun and regular part of your child’slife? Look no further than
the M-PAC framework, which provides a roadmap for parents to support their child's physical activity.

The M-PAC framework stands for Multi-Process Action Control, and it emphasizes the importance of three
key components for parents to successfully support their child’'s physical activity: instrumental support, regu-
latory support, and motivational support.

Instrumental support refers to the tangible resources and skills that parents provide to support their child’'s
physical activity. This could include things like providing transportation to and from activities, purchasing
sports equipment, or enrolling your child in a physical activity program.

Regulatory support focuses on creating an environment that supports physical activity. This could include
setting rules and boundaries around screen time, creating aroutine for physical activity, or providing healthy
food options to fuel physical activity.

Motivational support isall about fostering a positive attitude towards physical activity. This could include
providing praise and encouragement, setting goal's, and finding waysto make physical activity fun and enjoyable.

Certainly! Here are some specific fun examplesto help parentsimprove their capabilities for supporting child
physical activity:
1. Instrumental Support:
« Have aweekly family game night that involves physical activity such as charades, Pictionary or
dance party.
«  Organize a scavenger hunt with physical activity challenges for your child and their friends.
«  Plan afamily hike or outdoor adventure at a nearby park or nature reserve.

2. Regulatory Support:
.  Start avegetable garden together and teach your child theimportance of physical activity and nutrition
for ahealthy lifestyle.
« Useafitnesstracker or pedometer with your child to encourage them to walk more and set goals
for daily steps.
« Plan afamily bike ride or roller skating adventure on a weekend afternoon.

3. Motivational Support:
«  Makeafun reward system for reaching physical activity goals, such as afamily outing to alocal
amusement park or water park.
«  Watch sports games or videos of active eventswith your child and talk about the benefits of physical
activity for overall health.
«  Encourage your child to invite friends over for a game of soccer, basketball or other team sport to
promote socialization and physical activity.

By incorporating these fun examplesinto your family’sroutine, you can improve your capabilitiesfor supporting
your child’s physical activity and make healthy habits a fun and rewarding part of your family’s lifestyle.

3M-PAC: Multi-Process Action Control.

Phase 2: Recommendations for the Future Use of

ChatGPT

Overview

Step 1: Determine Target Behavior

The first step of these guidelines involves determining a target
behavior or behaviors for the target population of your
intervention. This could be based on previous research for
certain demographic groups or based on a gap in the current

On the basis of our experience in devel oping the above content
and based on previous research [21,25,47], we have compiled
the following recommendations for using ChatGPT for similar
purposes. First, a 6-step recommendation was proposed to help
make the process of using ChatGPT more efficient for future
research. These steps included defining the target behavior for
theintervention, applying behavior change theory, creating the
intervention structure, inputting thisinformation into ChatGPT,
refining the output, and customizing the content to be delivered
to the target population. Second, we discussed ethical
considerations for the use of ChatGPT in this research space.
Lastly, we discussed transparency with using ChatGPT in
academic research.

https://mededu.jmir.org/2024/1/€51426

literature. The selected target behavior defines the purpose of
the intervention and the outcomes on which the intervention
will be assessed [25]. Thisis considered an essential first step
asit will guide the remaining steps of these recommendations.

Step 2: Ground in Behavior Change Theory

The second step recognizes the need to deliver digital health
content grounded in behavior change theory. Based on previous
literature and considering the target behavior selected in step
1, it is advised to select a health behavior theory to guide the
intervention. Thus, constructs of the behavior change theory
must be considered when searching for and developing digital
health intervention content. Further, other elements of the
intervention, such as BCTS, to strengthen the behavior change
theory [26] should be considered during this step.
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Step 3: Design I ntervention Structure

Step 3 involves designing theintervention structure. In thisstep,
the length of the intervention and the length and amount of
content to be delivered should be considered first. After this
information has been determined, it isrecommended to consider
themedium of delivery of thedigital health intervention content.
Previousresearch has shown varying success for both web-based
interventions and mobile-based interventions [48,49].
Additionally, there are important considerations for best
practices with delivering content through these different
mediums, which are explored later in this devel opment process.

It is important to note that this step may involve an additional
agenda. Examining previousliterature, using participatory action
research or co-design principles, or other methods may be
necessary to ensure that you are gathering content that will be
both engaging to the participants and promoting adherence to
the target behavior.

Step 4: Input I ntervention Structure and Behavior
Change Constructs | nto ChatGPT

The next step isto input the information gathered from steps 1
to 3 and create varying prompts into ChatGPT. If thisis your
first timelogging into ChatGPT through OpenAl, you will need
to create a free account. Once your account has been created,
you may type your prompt into the text box at the bottom of
the screen. Determining an optimal prompt to input includes
considering the target behavior, the proposed structure of the
intervention, the behavior change theory and its constructs, and
BCTs. Further, it is important to consider the rules in which
ChatGPT delivers its output, for instance, whether you would
prefer the response to be in paragraph form or bullet points.
This step is iterative as you receive responses and continue to
modify your prompt until you receive the desired output.
Additionally, it has been previously recommended to consider
assigning aroleand tonefor ChatGPT to embody initsresponse
or to provide asimilar example, when available [50].

Step 5: Revise the Output of ChatGPT

Thisstep involvesrevising the response received from ChatGPT.
Thereisapossihility that the language model has created errors
or has provided incorrect references with their output. We
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compared the results with previous literature and revise and
adapted as necessary to ensure that the most accurate
information is being provided. Including information from the
previous literature in the next prompt may continue to provide
more refined ChatGPT responses.

Step 6: Customize the Content to be Delivered

Thefina step of this framework is to customize the content to
meet the needs of your intervention. Thisinvolves considering
the layout and design of how you will deliver the content on
your selected medium from step 3, as well as any images or
graphics used to supplement the given content. This step may
involve working with an additional team to devel op aweb-based
or mobile-based platform to support the health behavior change
intervention. Further, user experience and design should be
considered to improve usability and satisfaction of the content
[51-54]. Table 2 summarizes the steps of these guidelines and
considerations to meet the needs of each step.

By following these guidelines and using ChatGPT to assist in
the rapid creation of digital heath content, many ethical
considerations arise. The first consideration, as highlighted
above, isensuring that the responses from ChatGPT are accurate
and validated to be used as health information in a research
study. This can be done by referencing previous literature or
creating a panel of experts in the field to review the output
created by ChatGPT. Further, it is vital to ensure that users
engaging with Al-generated content through ChatGPT or other
LLMs are adequately informed about its limitations,
decision-making capabilities, and the crucia nature of their
involvement. Transparent communication and obtaining
informed consent are pivotal to respect user autonomy and
comprehension. Although ChatGPT demonstrates remarkable
efficiency in generating responses to prompts, evaluating its
applicability within the intervention’s context remains crucial
to ensure substantial value to using ChatGPT.

As ChatGPT inevitably continuesto support academic research
acrossdisciplines, it isalso important to consider how ChatGPT
is being cited by those who use it. There has been a variety of
techniques used so far, with some authors including ChatGPT
asan author [55] and others acknowl edging the use of ChatGPT
[34] to assist with their manuscript.
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Table 2. Proposed recommendations for developing digital health content using ChatGPT and a summary of considerations for using this tool.

Step  Task Consideration

1 Determine target behavior » Previousresearch

«  Needs of the target population

2 Ground in behavior change theory

Stage of readiness of participants

«  Needs of the population group

3 Design the intervention structure .

Web or mobile based

«  Length of theintervention

«  Amount of content to be delivered in each bout (ie, how many words, characters, or pages of
content to be delivered)

«  Useco-design or other frameworks to ensure that the intervention aligns with the needs of the

target population

4 Input intervention structure and behav-  «

ior change constructsinto ChatGPT indicator)

Structure prompt to input into ChatGPT (considering instruction, context, input data, and output

» lteratively adapt prompts based on desired output
«  Order in which relevant information relating to each construct is delivered, if not predefined by

the literature

5 Revise the output of ChatGPT .

Refer outputs to previous literature to ensure accuracy

«  Confirm whether references used by ChatGPT are accurate

6 Customize the content to be delivered

Layout and design of content

«  Images or graphics to supplement text output
o User experience and design of the intervention platform

Discussion

Principal Findings

The primary objective of thisstudy wasto explore thefeasibility
of using ChatGPT to devel op content for amobile-based JITAI
to promote parental support for their children's PA. The
secondary objective wasto propose recommendationsfor using
ChatGPT for future work in this area. To our knowledge, the
processof using ChatGPT to devel op health intervention content
has not yet been documented, so we considered the key
components required to develop effective behavior change
interventions. We found that using ChatGPT was overall
acceptable for this case study. However, a human check by
researchers in the field is imperative to ensure the relevance
and accuracy of the output provided. The use of ChatGPT and
similar LLMsisrapidly evolving, and as such, these proposed
recommendations are highly dynamic to the devel oping nature
of these technologies.

This study has several implications for researchers using
ChatGPT when devel oping mHealth app content. First, ChatGPT
can help researchers improve the efficiency of creating digital
health content for various tailored lessons. Previoudly, it was
determined that ChatGPT can expedite the research process by
allowing researchers to focus on steps of the research design
process that require more human input, for example, focusing
on the experimental design [56,57]. The improvement and
versatility of text generation, knowledge trandation, and
literature review have been documented in various studies that
have used ChatGPT in health care education [58]. As seenin
this study, ChatGPT can help create various versions of content
(varying in writing styles and tones) using a series of different
prompts. Further, coupled with the efficiency of developing

https://mededu.jmir.org/2024/1/€51426

intervention content, this study has highlighted the ability to
efficiently create a variety of tailored content specific to PA
messaging. The need for more variety and content options has
been previoudly stated as a limitation in previous studies that
did not use ChatGPT for the creation of content [28]. Overall,
this study highlights one use case that benefited from the use
of ChatGPT torapidly createdigital health content. As ChatGPT
isinitsinfancy, we expect it to evolve quickly [58].

Second, this study highlights the current limitations of using
ChatGPT for creating mHealth behavior interventions. Although
ChatGPT has great potential to improve the efficiency with
which digital health content creation can occur, it isnot possible
to replicate responses by ChatGPT while using the same prompt
[58,59]. This unpredictability poses a significant challenge for
health researchers and devel opers who may require stable and
reliable outputs [58]. Because of the probabilistic nature of
ChatGPT and similar LLMs, the responses generated from
ChatGPT are generated based on a probability distribution,
meaning the same response will not be generated [60]. Further,
asignificant concern isthe generation of referencesby ChatGPT
that do not exist or are inaccurate. Thislack of interpretability
hampers the transparency of mHealth content development,
making it difficult for researchersto have aclear understanding
of the Al's decision-making process. Other limitations have
been recognized by previous work around ChatGPT. These
include limited accuracy, bias and limitations of data, lack of
context, and the potential of limited engagement with the content
[34]. To mitigate these challenges, we highly recommend a
rigorous human fact-checking process, as indicated in our
recommendationsfor mHealth intervention content devel opment
using ChatGPT, and fine-tuning specific promptsto ensure that
the information given by ChatGPT isrelevant.
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Finally, the integration of ChatGPT with existing mHealth app
development tools, such as Pathverse, holds the potential to
significantly enhance the efficiency and effectiveness of
developing and evaluating JTAI apps. By incorporating
ChatGPT’s language generation capabilities into Pathverse,
developers can expedite the creation of content-rich JITAIs.
Additionally, reinforcement learning agorithms can play a
crucia rolein JITAls by dynamically adapting the intervention
based on real-time data and user feedback [61]. Developers can
leverage ChatGPT’s language generation capabilities using its
application programming interface to assist with content creation
[61]. With the integration of ChatGPT, these agorithms can
benefit from the Al-generated content to offer more tailored
and contextualy relevant interventions. By combining the
strengths of reinforcement learning and ChatGPT, JTAI apps
can become more adaptive and responsive to individua user’'s
needs, thereby increasing their effectiveness in promoting
behavior change and improving health outcomes.

There are several limitations to this study. First, we used
ChatGPT to create content for only 1 JTAI, potentialy
restricting the generalizability of the study findings. Second,
because of ChatGPT’s tendency to provide different responses
for the same prompt, it was chalenging to accurately
characterize the content’s reproducibility and consistency.
Lastly, as ChatGPT is rapidly evolving, the use case described
in this study may have limited applicability a few years from
now. We also want to add that although ChatGPT-3 is currently
free to use, it is likely that as it improves, it is likely to come
with an associated cost.
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Conclusions

By using ChatGPT, we were able to expedite the process of
creating 13 lessonsthat were guided by the M-PAC framework,
thus highlighting the incredible opportunity ChatGPT presents
to rapidly create content for various mHealth JI TAls. Although
we found that ChatGPT was acceptable for this case study, we
still encourage the cautious use of ChatGPT and other LLMs
in similar contexts. The use of ChatGPT expedited the process
of content development to 2 months, the bulk of which was
spent on reviewing the content by experts in the field before
delivering to population groups. This process was imperative
to ensure that accurate and relevant content was being created
to be delivered. The results from this study found implications
in 3 areas. The first is efficiency in generating a variety of
content based on different prompts. Second, this study
highlighted the potential limitations of ChatGPT, including the
inability to replicate responses from the same prompts and the
need for human input to ensure that the output from ChatGPT
isaccurate. Finally, this case study has highlighted the efficiency
of using no-code app builders, such as Pathverse, to disseminate
information generated by ChatGPT. It is without a doubt that
as ChatGPT and other LLMs continue to improve in
sophistication and accuracy, they will continueto integrateinto
intervention design and other various contexts for researchers.
Further research and applications of ChatGPT and the guidelines
proposed in this study areimminent in thisfield aswe continue
to understand ChatGPT.

The authors acknowledge that ChatGPT was used to generate results for this study. For asummary of the ChatGPT conversations,

see Multimedia Appendix 1.

Conflictsof Interest
None declared.

Multimedia Appendix 1

ChatGPT Transcript.
[PDE File (Adobe PDF File), 172 KB-Multimedia Appendix 1]

References

1.  Anderson E, Durstine JL. Physical activity, exercise, and chronic diseases:. a brief review. Sports Med Health Sci.
2019;1(1):3-10. [FREE Full text] [doi: 10.1016/j.smhs.2019.08.006] [Medline: 35782456]

2. Global status report on physical activity 2022. World Health Organization. Geneva.; 2022. URL: https.//www.who.int/
teams/heal th-promotion/physi cal -activity/gl obal -status-report-on-physi cal -activity-2022 [accessed 2024-01-27]

3. Bryan SN, Katzmarzyk PT. The association between meeting physical activity guidelines and chronic diseases among
Canadian adults. J Phys Act Health. 2011;8(1):10-17. [doi: 10.1123/jpah.8.1.10] [Medline: 21297180]

4.  Rhodes RE, Perdew M, Malli S. Correlates of parental support of child and youth physical activity: a systematic review.
Int JBehav Med. 2020;27(6):636-646. [doi: 10.1007/s12529-020-09909-1] [Medline: 32529629]

5. LithopoulosA, Liu S, Rhodes RE, Naylor PJ. Therole of identity in parental support for physical activity and healthy eating
among overweight and obese children. Health Psychol Behav Med. 2020;8(1):185-201. [FREE Full text] [doi:

10.1080/21642850.2020.1750959] [Medline: 34040867]

6. Tremblay MS, Warburton DER, Janssen |, Paterson DH, Latimer AE, Rhodes RE, et al. New Canadian physical activity
guidelines. Appl Physiol Nutr Metab. 2011;36(1):36-46; 47-58. [FREE Full text] [doi: 10.1139/H11-009] [Medline:

21326376]

https://mededu.jmir.org/2024/1/€51426

JMIR Med Educ 2024 | vol. 10 | €51426 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mededu_v10i1e51426_app1.pdf&filename=a9a15fa0c6517653455bd5eed0a5e7c8.pdf
https://jmir.org/api/download?alt_name=mededu_v10i1e51426_app1.pdf&filename=a9a15fa0c6517653455bd5eed0a5e7c8.pdf
https://linkinghub.elsevier.com/retrieve/pii/S2666-3376(19)30006-X
http://dx.doi.org/10.1016/j.smhs.2019.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35782456&dopt=Abstract
https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
http://dx.doi.org/10.1123/jpah.8.1.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21297180&dopt=Abstract
http://dx.doi.org/10.1007/s12529-020-09909-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32529629&dopt=Abstract
https://europepmc.org/abstract/MED/34040867
http://dx.doi.org/10.1080/21642850.2020.1750959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34040867&dopt=Abstract
https://cdnsciencepub.com/doi/abs/10.1139/H11-009?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1139/H11-009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21326376&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Willms & Liu

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska DA, et a. The physical activity guidelines for
Americans. JAMA. 2018;320(19):2020-2028. [FREE Full text] [doi: 10.1001/jama.2018.14854] [Medline: 30418471]
Physical activity guidelines: UK chief medical officers report. Department of Health and Social Care. 2019. URL: https./
/www.gov.uk/government/publications/physi cal -activity-guidelines-uk-chief-medi cal - officers-report [ accessed 2024-01-27]
Merlo CL, Jones SE, Michael SL, Chen TJ, Sliwa SA, Lee SH, et al. Dietary and physical activity behaviors among high
school students—youth risk behavior survey, United States, 2019. MMWR Suppl. 2020;69(1):64-76. [EREE Full text]
[doi: 10.15585/mmwr.su6901a8] [Medline: 32817612]

Liu S, Weismiller J, Strange K, Forster-Coull L, Bradbury J, Warshawski T, et al. Evaluation of the scale-up and
implementation of mind, exercise, nutrition ... do it! (MEND) in British Columbia: a hybrid trial type 3 evaluation. BMC
Pediatr. 2020;20(1):392. [FREE Full text] [doi: 10.1186/s12887-020-02297-1] [Medline: 32819325]

Perdew M, Liu S, Rhodes R, Ball GDC, Masse LC, Hartrick T, et al. The effectiveness of ablended in-person and online
family-based childhood obesity management program. Child Obes. 2021;17(1):58-67. [doi: 10.1089/chi.2020.0236]
[Medline: 33370164]

Liu S, Marques1G, Perdew MA, Strange K, Hartrick T, Weismiller J, et al. Family-based, healthy living intervention for
children with overweight and obesity and their families: a'real world' trial protocol using a randomised wait list control
design. BMJ Open. 2019;9(10):e027183. [FREE Full text] [doi: 10.1136/bmjopen-2018-027183] [Medline: 31676642]
Smith N, Liu S. A systematic review of the dose-response relationship between usage and outcomes of online physical
activity weight-loss interventions. Internet Interv. 2020;22:100344. [FREE Full text] [doi: 10.1016/j.invent.2020.100344]
[Medline: 32995302]

Nahum-Shani I, Smith SN, Spring BJ, Collins LM, Witkiewitz K, Tewari A, et a. Just-in-Time Adaptive Interventions
(JTAIs) in mobile health: key components and design principles for ongoing health behavior support. Ann Behav Med.
2018;52(6):446-462. [FREE Full text] [doi: 10.1007/s12160-016-9830-8] [Medline: 27663578]

DavisA, Sweigart R, EllisR. A systematic review of tailored mHealth interventionsfor physical activity promotion among
adults. Transl Behav Med. 2020;10(5):1221-1232. [doi: 10.1093/tbm/ibz190] [Medline: 33044542]

Wang L, Miller LC. Just-in-the-moment adaptive interventions (J TAI): a meta-analytical review. Health Commun.
2020;35(12):1531-1544. [doi: 10.1080/10410236.2019.1652388] [Medline: 31488002]

Bond DS, Thomas JG, Raynor HA, Moon J, Sieling J, Trautvetter J, et al. B-M OBILE—a smartphone-based intervention
to reduce sedentary timein overweight/obese individual s: awithin-subjects experimental trial. PLoS One. 2014;9(6):e100821.
[EREE Full text] [doi: 10.1371/journal.pone.0100821] [Medline: 24964010]

Johannsen DL, Calabro MA, Stewart J, Franke W, Rood JC, Welk GJ. Accuracy of armband monitors for measuring daily
energy expenditure in healthy adults. Med Sci Sports Exerc. 2010;42(11):2134-2140. [EREE Full text] [doi:

10.1249/M SS.0b013e3181e0b3ff] [Medline: 20386334]

Hermens H, op den Akker H, Tabak M, Wijsman J, Vollenbroek M. Personalized coaching systems to support healthy
behavior in peoplewith chronic conditions. JElectromyogr Kinesiol. 2014;24(6):815-826. [doi: 10.1016/].jelekin.2014.10.003]
[Medline: 25455254]

LiuS,LaH, WillmsA, RhodesRE. A "No-Code" app design platform for mobile health research: development and usability
study. IMIR Form Res. 2022;6(8):e38737. [FREE Full text] [doi: 10.2196/38737] [Medline: 35980740]

Willms A, Rhodes RE, Liu S. The development of a hypertension prevention and financial-incentive mHealth program
using a""no-code" mobile app builder: development and usability study. IMIR Form Res. 2023;7:e43823. [FREE Full text]
[doi: 10.2196/43823] [Medline: 37018038]

Hingle M, Nichter M, Medeiros M, Grace S. Texting for health: the use of participatory methodsto devel op healthy lifestyle
messages for teens. J Nutr Educ Behav. 2013;45(1):12-19. [FREE Full text] [doi: 10.1016/j.jneb.2012.05.001] [Medline:
23103255]

Berg M, Adolfsson A, Ranerup A, Sparud-Lundin C, University of Gothenburg Centre for Person-Centred Care.
Person-centered web support to women with type 1 diabetesin pregnancy and early motherhood—the devel opment process.
Diabetes Technol Ther. 2013;15(1):20-25. [doi: 10.1089/dia.2012.0217] [Medline: 23297670]

Hanson E, Magnusson L, Arvidsson H, Claesson A, Keady J, Nolan M. Working together with persons with early stage
dementiaand their family membersto design auser-friendly technol ogy-based support service. Dementia. 2016;6(3):411-434.
[doi: 10.1177/1471301207081572]

Mummah SA, Robinson TN, King AC, Gardner CD, Sutton S. IDEAS (Integrate, Design, Assess, and Share): aframework
and toolkit of strategiesfor the development of more effective digital interventionsto change health behavior. JMed Internet
Res. 2016;18(12):e317. [FREE Full text] [doi: 10.2196/jmir.5927] [Medline: 27986647]

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. 2013;46(1):81-95. [FREE Full text] [doi: 10.1007/s12160-013-9486-6] [Medline: 23512568]
Coughlin LN, Nahum-Shani I, Philyaw-Kotov ML, Bonar EE, Rabbi M, Klasnja P, et al. Developing an adaptive mobile
intervention to addressrisky substance use among adolescents and emerging adults: usability study. IMIR Mhealth Uhealth.
2021;9(1):e24424. [FREE Full text] [doi: 10.2196/24424] [Medline: 33448931]

https://mededu.jmir.org/2024/1/e51426 JMIR Med Educ 2024 | vol. 10 | €51426 | p. 10

(page number not for citation purposes)


https://europepmc.org/abstract/MED/30418471
http://dx.doi.org/10.1001/jama.2018.14854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30418471&dopt=Abstract
https://www.gov.uk/government/publications/physical-activity-guidelines-uk-chief-medical-officers-report
https://www.gov.uk/government/publications/physical-activity-guidelines-uk-chief-medical-officers-report
https://europepmc.org/abstract/MED/32817612
http://dx.doi.org/10.15585/mmwr.su6901a8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32817612&dopt=Abstract
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-020-02297-1
http://dx.doi.org/10.1186/s12887-020-02297-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32819325&dopt=Abstract
http://dx.doi.org/10.1089/chi.2020.0236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33370164&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31676642
http://dx.doi.org/10.1136/bmjopen-2018-027183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31676642&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(20)30110-X
http://dx.doi.org/10.1016/j.invent.2020.100344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32995302&dopt=Abstract
https://europepmc.org/abstract/MED/27663578
http://dx.doi.org/10.1007/s12160-016-9830-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27663578&dopt=Abstract
http://dx.doi.org/10.1093/tbm/ibz190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33044542&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2019.1652388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31488002&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0100821
http://dx.doi.org/10.1371/journal.pone.0100821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24964010&dopt=Abstract
https://journals.lww.com/acsm-msse/fulltext/2010/11000/accuracy_of_armband_monitors_for_measuring_daily.21.aspx
http://dx.doi.org/10.1249/MSS.0b013e3181e0b3ff
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20386334&dopt=Abstract
http://dx.doi.org/10.1016/j.jelekin.2014.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25455254&dopt=Abstract
https://formative.jmir.org/2022/8/e38737/
http://dx.doi.org/10.2196/38737
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35980740&dopt=Abstract
https://formative.jmir.org/2023//e43823/
http://dx.doi.org/10.2196/43823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37018038&dopt=Abstract
http://jneb.org/retrieve/pii/S1499404612004058
http://dx.doi.org/10.1016/j.jneb.2012.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23103255&dopt=Abstract
http://dx.doi.org/10.1089/dia.2012.0217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23297670&dopt=Abstract
http://dx.doi.org/10.1177/1471301207081572
https://www.jmir.org/2016/12/e317/
http://dx.doi.org/10.2196/jmir.5927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27986647&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
https://mhealth.jmir.org/2021/1/e24424/
http://dx.doi.org/10.2196/24424
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33448931&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Willms & Liu

28. MairJL, HayesLD, Campbell AK, Buchan DS, Easton C, Sculthorpe N. A personalized smartphone-delivered Just-in-time
adaptive intervention (JitaBug) to increase physical activity in older adults: mixed methods feasibility study. IMIR Form
Res. 2022;6(4):e34662. [FREE Full text] [doi: 10.2196/34662] [Medline: 35389348]

29. ChatGPT. OpenAl. URL: https://chat.openai.com/ [accessed 2024-02-20]

30. Pocock K. What is ChatGPT?why you need to care about GPT-4. PC Guide. 2024. URL : https://www.pcguide.com/apps/
what-is-chat-gpt/ [accessed 2024-01-27]

31. Kocon J, Cichecki |, Kaszyca O, Kochanek M, Szydto D, Baran J, et al. ChatGPT: jack of all trades, master of none. Inf
Fusion. 2023;99:101861. [FREE Full text] [doi: 10.1016/j.inffus.2023.101861]

32. BrownT, Mann B, Ryder N, Subbiah M, Kaplan JD, Dhariwal P, et a. Language models are few-shot |earners. Adv Neural
Inf Process Syst. 2020;33:1877-1901. [FREE Full text]

33. Jiao W, Wang W, Huang J, Wang X, Shi S, Tu Z. Is ChatGPT a good translator? yes with GPT-4 as the engine. ArXiv.
Preprint posted online on November 2, 2023. [doi: 10.48550/arXiv.2301.08745]

34. BiswasSS. Roleof ChatGPT in public health. Ann Biomed Eng. 2023;51(5):868-869. [doi: 10.1007/s10439-023-03172-7]
[Medline: 36920578]

35. Ardan S. Exploring the potential of ChatGPT in personalized obesity treatment. Ann Biomed Eng. 2023;51(9):1887-1888.
[doi: 10.1007/s10439-023-03227-9] [Medline: 37145177)

36. LiuY,DengG, XuZ,LiY,ZhengY, Zhang, et al. Jailbreaking ChatGPT via prompt engineering: an empirical study.
ArXiv. [EREE Full text]

37. LiuPB Yuan W, Fu J, Jiang Z, Hayashi H, Neubig G. Pre-train, prompt, and predict: a systematic survey of prompting
methods in natural language processing. ACM Comput Surv. 2023;55(9):1-35. [FREE Full text] [doi: 10.1145/3560815]

38. Muncey T. Doing autoethnography. Int J Qual Methods. 2016;4(1):69-86. [FREE Full text] [doi:
10.1177/160940690500400105]

39. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. How we design feasibility studies. Am J
Prev Med. 2009;36(5):452-457. [FREE Full text] [doi: 10.1016/j.amepre.2009.02.002] [Medline: 19362699]

40. Pathverse. 2021. URL: https://pathverse.calen/ [accessed 2024-01-27]

41. RhodesRE. Chapter five—the evolving understanding of physical activity behavior: amulti-process action control approach.
Adv Motiv Sci. 2017;4:171-205. [doi: 10.1016/bs.adms.2016.11.001]

42. RhodesRE, Yao CA. Models accounting for intention-behavior discordance in the physical activity domain: auser's guide,
content overview, and review of current evidence. Int JBehav Nutr Phys Act. 2015;12:9. [FREE Full text] [doi:
10.1186/s12966-015-0168-6] [Medline: 25890238]

43. NusskK, Coulter R, DeSilvaB, Buenafe J, Sheikhi R, Naylor PJ, et a. Evaluating the effectiveness of afamily-based virtual
childhood obesity management program delivered during the COVID-19 pandemic in Canada: prospective study. IMIR
Pediatr Parent. 2022;5(4):e40431. [FREE Full text] [doi: 10.2196/40431] [Medline: 36054663]

44. Giray L. Prompt engineering with ChatGPT: aguide for academic writers. Ann Biomed Eng. 2023;51(12):2629-2633. [doi:
10.1007/s10439-023-03272-4] [Medline: 37284994]

45. Hartson KR, DellaLJ, King KM, Liu S, Newquist PN, Rhodes RE. Application of the IDEAS framework in adapting a
web-based physical activity intervention for young adult college students. Healthcare (Basel). 2022;10(4):700. [FREE Full
text] [doi: 10.3390/healthcare10040700] [Medline: 35455877]

46. LiuS, Husband C, LaH, JubaM, Loucks R, Harrison A, et al. Development of a self-guided web-based intervention to
promote physical activity using the multi-process action control framework. Internet Interv. 2019;15:35-42. [FREE Full
text] [doi: 10.1016/j.invent.2018.11.003] [Medline: 30568879]

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

48. Iribarren SJ, Akande TO, Kamp KJ, Barry D, Kader Y G, Suelzer E. Effectiveness of mobile apps to promote health and
manage disease: systematic review and meta-analysis of randomized controlled trials. IMIR Mhealth Uhealth.
2021;9(1):€21563. [FREE Full text] [doi: 10.2196/21563] [Medline: 33427672)

49. Beleigoli AM, Andrade AQ, Cangado AG, Paulo MN, Diniz MDFH, Ribeiro AL. Web-based digital health interventions
for weight loss and lifestyle habit changes in overweight and obese adults: systematic review and meta-analysis. J Med
Internet Res. 2019;21(1):€298. [EREE Full text] [doi: 10.2196/jmir.9609] [Medline: 30622090]

50. Cook J. How to write effective prompts for ChatGPT: 7 essential steps for best results. Forbes. 2023. URL: http://tinyurl.
com/24zsaaph [accessed 2023-07-30]

51. Saparamadu AADNS, Fernando P, Zeng P, Teo H, Goh A, Lee IMY, et al. User-centered design process of an mHealth
app for health professionals: case study. IMIR Mhealth Uhealth. 2021;9(3):€18079. [FREE Full text] [doi: 10.2196/18079]
[Medline: 33769297]

52. Walden A, GarvinL, Smerek M, Johnson C. User-centered design principlesin the development of clinical research tools.
Clin Trials. 2020;17(6):703-711. [doi: 10.1177/1740774520946314] [Medline: 32815381]

https://mededu.jmir.org/2024/1/e51426 JMIR Med Educ 2024 | vol. 10 | €51426 | p. 11

(page number not for citation purposes)


https://formative.jmir.org/2022/4/e34662/
http://dx.doi.org/10.2196/34662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35389348&dopt=Abstract
https://chat.openai.com/
https://www.pcguide.com/apps/what-is-chat-gpt/
https://www.pcguide.com/apps/what-is-chat-gpt/
https://www.sciencedirect.com/science/article/pii/S156625352300177X?via%3Dihub
http://dx.doi.org/10.1016/j.inffus.2023.101861
https://proceedings.neurips.cc/paper_files/paper/2020/hash/1457c0d6bfcb4967418bfb8ac142f64a-Abstract.html?utm_medium=email&utm_source=transaction
http://dx.doi.org/10.48550/arXiv.2301.08745
http://dx.doi.org/10.1007/s10439-023-03172-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36920578&dopt=Abstract
http://dx.doi.org/10.1007/s10439-023-03227-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37145177&dopt=Abstract
https://arxiv.org/abs/2305.13860
https://dl.acm.org/doi/10.1145/3560815
http://dx.doi.org/10.1145/3560815
https://journals.sagepub.com/doi/10.1177/160940690500400105
http://dx.doi.org/10.1177/160940690500400105
https://europepmc.org/abstract/MED/19362699
http://dx.doi.org/10.1016/j.amepre.2009.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19362699&dopt=Abstract
https://pathverse.ca/en/
http://dx.doi.org/10.1016/bs.adms.2016.11.001
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-015-0168-6
http://dx.doi.org/10.1186/s12966-015-0168-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25890238&dopt=Abstract
https://pediatrics.jmir.org/2022/4/e40431/
http://dx.doi.org/10.2196/40431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36054663&dopt=Abstract
http://dx.doi.org/10.1007/s10439-023-03272-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37284994&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare10040700
https://www.mdpi.com/resolver?pii=healthcare10040700
http://dx.doi.org/10.3390/healthcare10040700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35455877&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30052-6
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30052-6
http://dx.doi.org/10.1016/j.invent.2018.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30568879&dopt=Abstract
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://mhealth.jmir.org/2021/1/e21563/
http://dx.doi.org/10.2196/21563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33427672&dopt=Abstract
https://www.jmir.org/2019/1/e298/
http://dx.doi.org/10.2196/jmir.9609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30622090&dopt=Abstract
http://tinyurl.com/24zsaaph
http://tinyurl.com/24zsaaph
https://mhealth.jmir.org/2021/3/e18079/
http://dx.doi.org/10.2196/18079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33769297&dopt=Abstract
http://dx.doi.org/10.1177/1740774520946314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32815381&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Willms & Liu

53. Schnall R, Rojas M, Bakken S, Brown W, Carballo-Dieguez A, Carry M, et al. A user-centered model for designing
consumer mobile health (mHealth) applications (apps). J Biomed Inform. 2016;60:243-251. [FREE Full text] [doi:
10.1016/}.jbi.2016.02.002] [Medline: 26903153]

54. Hentati A, Forsdll E, Ljétsson B, Kaldo V, Lindefors N, Kraepelien M. The effect of user interface on treatment engagement
inaself-guided digital problem-solving intervention: arandomized controlled trial. Internet Interv. 2021;26:100448. [FREE
Full text] [doi: 10.1016/].invent.2021.100448] [Medline: 34471610]

55. King MR, ChatGPT. A conversation on artificial intelligence, chatbots, and plagiarism in higher education. Cell Mol Bioeng.
2023;16(1):1-2. [FREE Full text] [doi: 10.1007/s12195-022-00754-8] [Medline: 36660590]

56. No authorslisted. Tools such as ChatGPT threaten transparent science; here are our ground rules for their use. Nature.
2023;613(7945):612. [FREE Full text] [doi: 10.1038/d41586-023-00191-1] [Medline: 36694020]

57. Stokel-Walker C, Van Noorden R. What ChatGPT and generative Al mean for science. Nature. 2023;614(7947):214-216.
[doi: 10.1038/d41586-023-00340-6] [Medline: 36747115]

58. Sallam M. ChatGPT utility in healthcare education, research, and practice: systematic review on the promising perspectives
and valid concerns. Healthcare (Basel). 2023;11(6):887. [FREE Full text] [doi: 10.3390/healthcare11060887] [Medline:
36981544]

59. Holzinger A, Keiblinger K, Holub P, Zatloukal K, Miller H. Al for life: trendsin artificial intelligence for biotechnology.
N Biotechnol. 2023;74:16-24. [FREE Full text] [doi: 10.1016/j.nbt.2023.02.001] [Medline: 36754147]

60. Why ChatGPT and other LLMs generate different answers to same questions. Ayfie. 2023. URL: https://blog.ayfie.com/
why-chatgpt-and-other-llms-generate-different-answers-to-same-questions [accessed 2023-12-14]

61. Gonill S,Namli T, Cosar A, Toroslu 1. A reinforcement learning based algorithm for personalization of digital, just-in-time,
adaptive interventions. Artif Intell Med. 2021;115:102062. [doi: 10.1016/j.artmed.2021.102062] [Medline: 34001322]

Abbreviations

Al: artificial intelligence

BCT: behavior change technique

JITAI: just-in-time adaptive intervention
LLM: largelanguage model

mHealth: mobile health

M-PAC: Multi-Process Action Control

MVPA: moderate-to-vigorous physical activity
PA: physica activity

Edited by K Veenkatesh; submitted 31.07.23; peer-reviewed by SBiswas, J Mair; commentsto author 08.11.23; revised version received
15.12.23; accepted 27.12.23; published 29.02.24

Please cite as:

WIImsA, LiuS

Exploring the Feasibility of Using ChatGPT to Create Just-in-Time Adaptive Physical Activity mHealth Intervention Content: Case
Sudy

JMIR Med Educ 2024;10:€51426

URL: https://mededu.jmir.org/2024/1/€51426

doi: 10.2196/51426

PMID: 38421689

©AmandaWillms, Sam Liu. Originally published in IMIR Medical Education (https.//mededu.jmir.org), 29.02.2024. Thisisan
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 publishedin IMIR Medical Education, isproperly cited. The complete bibliographicinformation,
alink to the original publication on https://mededu.jmir.org/, as well as this copyright and license information must be included.

https://mededu.jmir.org/2024/1/e51426 JMIR Med Educ 2024 | vol. 10 | €51426 | p. 12
(page number not for citation purposes)

RenderX


https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(16)00024-1
http://dx.doi.org/10.1016/j.jbi.2016.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26903153&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(21)00088-9
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(21)00088-9
http://dx.doi.org/10.1016/j.invent.2021.100448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34471610&dopt=Abstract
https://europepmc.org/abstract/MED/36660590
http://dx.doi.org/10.1007/s12195-022-00754-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36660590&dopt=Abstract
https://www.nature.com/articles/d41586-023-00191-1
http://dx.doi.org/10.1038/d41586-023-00191-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36694020&dopt=Abstract
http://dx.doi.org/10.1038/d41586-023-00340-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36747115&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare11060887
http://dx.doi.org/10.3390/healthcare11060887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36981544&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1871-6784(23)00003-1
http://dx.doi.org/10.1016/j.nbt.2023.02.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36754147&dopt=Abstract
https://blog.ayfie.com/why-chatgpt-and-other-llms-generate-different-answers-to-same-questions
https://blog.ayfie.com/why-chatgpt-and-other-llms-generate-different-answers-to-same-questions
http://dx.doi.org/10.1016/j.artmed.2021.102062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34001322&dopt=Abstract
https://mededu.jmir.org/2024/1/e51426
http://dx.doi.org/10.2196/51426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38421689&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

