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Abstract

Background: Medical student burnout is a prevalent problem with adverse long-term outcomes. Incorporating psychological
resource-building interventions into comprehensive burnout prevention approaches during medical training is an identified priority
among educators. These interventions could reduce burnout risk by buffering students against nonmodifiable career stressors.
However, there is a need for rigorous investigation into optimal intervention targets and methods. Psychological flexibility (PF)
is an adaptive behavioral skill set that has demonstrated relationships with medical student burnout and well-being. More broadly,
there is evidence that PF mediates burnout and well-being outcomes and may be a protective factor. Efficacy studies assessing
the benefits of interventions targeting PF among medical students are needed. Research also supports the need to establish optimal
methods for increasing intervention efficacy in the context of individual differences in burnout and PF by using individualized
approaches.

Objective: This study aims to assess whether an app-delivered PF intervention (Acceptance and Commitment Training) reduces
burnout and improves well-being among medical students. We will examine whether changes in burnout and well-being are
mediated by changes in PF. The potential benefits of an individualized version of the app versus those of a nonindividualized
version will also be evaluated.

Methods: In this 3-arm, parallel, randomized controlled study, a sample of medical students will be randomly allocated to 1 of
3 intervention arms (individualized, nonindividualized, and waiting list) by using a 1:1:1 allocation ratio. Participants in the
individualized and nonindividualized intervention arms will have 5 weeks to access the app, which includes a PF concepts training
session (stage 1) and access to short PF skill activities on demand (stage 2). Stage 2 will be either individualized to meet participants’
identified PF training needs at each log-in or nonindividualized.

Results: Burnout, well-being, and PF will be assessed at baseline and after the intervention. Quantitative analyses will include
descriptive and inferential statistics. We hypothesize that the Acceptance and Commitment Training intervention app will be
effective in improving burnout and well-being and that changes in these outcomes will be mediated by changes in PF. We further
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hypothesize that participants in the individualized intervention group will demonstrate greater improvements in burnout and
well-being outcomes than those in the nonindividualized group.

Conclusions: The findings of this study could guide the development of burnout prevention and well-being initiatives for
medical students. Identifying PF as a mediating process would provide support for the delivery of preventive intervention programs
that train individuals to strengthen this psychological resource before burnout symptoms emerge. This would be an important
step in addressing and potentially offsetting the significant costs of burnout among medical students and physicians. Demonstrating
the superiority of an individualized version of the app over a nonindividualized version would have implications for enhancing
intervention precision and efficacy by using scalable interventions.

Trial Registration: Australian New Zealand Clinical Trials Registry ANZCTR 12621000911897;
https://www.anzctr.org.au/ACTRN12621000911897.aspx

International Registered Report Identifier (IRRID): PRR1-10.2196/32992

(JMIR Res Protoc 2022;11(2):e32992) doi: 10.2196/32992
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Introduction

A Burnout Epidemic
Burnout is a chronic and pervasive state of work-related stress
that substantially disrupts an individual’s professional identity
and psychological connections to their work [1]. The most
widely accepted 3-factor model defines burnout as a
psychological crisis that is experienced as a sense of fatigue,
overload, and depleted emotional energy and resources
(emotional exhaustion); a pattern of withdrawal behaviors;
negative, detached attitudes toward others (cynicism); and the
perception that one’s work performance lacks quality and value
(inefficacy) [1,2]. Beyond the experience of burnout itself,
affected individuals are at an increased risk of associated
psychological difficulties [3-5], poor physical health outcomes
[3,5-7], and cognitive impairments [8]. Through its impact on
an individual’s health and capacity to work [9], burnout
adversely affects organizational service delivery and
productivity [5,10,11] and places a considerable burden on the
economy [12].

Although burnout affects workers across a broad range of
professional disciplines, it has become a problem of epidemic
proportions within the field of medicine [11]. Prevalence
estimates among physicians range between 37.9% [13] and
80.5% [14] compared with rates between 2% and 27.8% reported
for the general working population [9,13]. Of particular concern
is the increasing frequency of burnout experiences emerging
during the early stages of medical training, with a global
prevalence of approximately 44.2% among medical students
[15]. Physicians and medical students who are affected by
burnout experience higher risks of suicide [4,16-18], medical
errors, and diminished quality of patient care [4,5,11,19,20].

Study Aims
We aim to assess whether an app-based psychological skills
training intervention is effective in reducing burnout and
improving well-being among medical students, using research
methodologies designed to maximize intervention precision and
efficacy for individuals. In the following sections, we outline

the background and rationale behind the selection of our
intervention model, our methodology, and our research
hypotheses.

Calls for Early Intervention: Individual Psychological
Resource Training
In response to the burnout crisis among physicians and medical
students, there are increasing calls for the early implementation
of interventions that facilitate the prevention of burnout and its
broader associated outcomes [10,11,21-23]. Determining when
and how to intervene most effectively remains an ongoing
challenge. It has been proposed that burnout is an adverse
psychological response to a pervasive imbalance between
demands and individual coping resources, commencing during
medical training, and persisting throughout a physician’s
professional life [24]. Burnout interventions aim to minimize
such imbalances, either by modifying external factors known
to increase burnout risk at the organizational level or by training
individuals to develop protective psychological and behavioral
resources [25].

At an organizational level, learning institutions and workplaces
may consider how to reduce modifiable external risk factors for
burnout [23,26]. Risk factors that can and should be addressed
in organizational settings include inadequate resources [27],
excessive workloads, a lack of control or autonomy, a lack of
reward, organizational unfairness [1], inflexible work schedules
[23], bullying, and the mistreatment of students [28,29].
Interventions focused on minimizing organizational risk factors
have demonstrated efficacy in reducing burnout among
physicians [25]. However, physicians and students face many
stressors that are inherent to their work [30], including exposure
to distressing or demanding patient relationships, patient illness,
death and dying, concerns about litigation, rapidly changing
work and knowledge requirements, academic pressures, and
performing highly responsible roles [4,20,24]. In a profession
where such unmodifiable risk factors pervade, there is an
important place for individual-focused cognitive and behavioral
interventions. These interventions focus on enhancing
modifiable individual psychological resources and adaptive
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coping skills [9] to buffer the potential adverse impacts of
unmodifiable stressors and demands [9,30,31].

Importantly, although external factors contribute to burnout
risk, medical students’ behavioral responses to stressors can
also play a role [31]. For example, students who transition away
from healthy behavior patterns during their medical training are
at an increased risk of experiencing burnout [31] as are those
who tend not to engage in values-driven behavior [32]. The risk
is more than double for students who engage in maladaptive
coping repertoires, such as avoidance-based coping (including
cognitive, emotional, and behavioral avoidance) [32-35].
Longitudinal evidence suggests that medical students who
demonstrate problematic coping patterns are unlikely to
spontaneously adopt more effective behavioral repertoires over
time [31], and this may have adverse consequences regarding
long-term burnout and well-being outcomes [30]. Implementing
interventions that promote the development of more adaptive
coping repertoires could mitigate behavioral burnout risk factors
during the early stages of an individual’s medical career [30].

Although organization-level interventions focus on removing
contextual risk factors for burnout, individual interventions have
the additional benefit of promoting behaviors that facilitate
well-being [36,37], which is an identified goal within the
medical field [29,38]. Well-being is more than just the absence
of ill-health. Rather, it is a state of individual thriving that
includes satisfaction with life, the experience of positive affect,
engagement in values-aligned activities that promote purpose
and vitality, and a sense of social connection that involves
valuing and feeling valued by others [39]. It has been proposed
that well-being interventions focusing on purposeful and valued
living may be more important to individuals than those focusing
solely on the removal of stressors [40]. Beyond the baseline
goal of staving off burnout, individual interventions can
empower medical students and physicians to build skills that
facilitate the preservation and cultivation of sustainable
well-being during their careers [5,14,41].

In light of these factors, the provision of individual
psychological resource-building interventions as early as during
undergraduate medical training is receiving growing support
[18,20,22,29-31,33,38]. The past 10 years have seen a marked
increase in the number of studies investigating such
interventions [23]. A recent consensus statement issued by
medical educators advocated for initiatives promoting “adaptive
responses to stressful situations” as an important component of
a broad well-being and burnout prevention plan for medical
students in Australia and New Zealand [29]. Similarly, a recent
review study identified the need for medical schools to foster
training initiatives that ground students in the development of
healthy habits, self-awareness skills, and effective mechanisms
for coping with stressful experiences [18].

In nonmedical populations, meta-analyses [42,43] and
systematic reviews [9,44] demonstrated that cognitive and
behavioral interventions can be effective in reducing [9,42,43]
and preventing [43,44] work-related stress and burnout. Recent
systematic review findings provide support for the potential
benefits of such interventions when delivered in medical training
settings, however, there remain substantial knowledge gaps

regarding the optimal methods for improving medical students’
well-being and reducing burnout risk [23]. The identification
of the most effective intervention model and methods is
constrained by the considerable heterogeneity between
intervention approaches and the small number of randomized
controlled trials (RCTs) within the existing research [23]. There
is a need for further research adopting more “robust and
rigorous” research methodologies as well as the use of
“systematic and evidence-based” approaches when developing
interventions [23].

Our randomized controlled study responds to the need for
well-controlled research that can identify effective methods for
mitigating the problem of burnout among physicians and
medical students, using individual resource-building
interventions during early medical training. In line with the
identified research needs [23], we developed an app-delivered
cognitive behavioral intervention that was grounded in the robust
evidence-based psychological flexibility (PF) model. We outline
the theoretical relevance of this model regarding these outcomes
and this population and the importance of using rigorous
mediational and individualized methodological approaches that
can improve intervention precision.

PF Model

The Theoretical Model
PF is a model of adaptive behavior that is rigorously grounded
in behavioral science [45]. The model is composed of 6
modifiable behavioral flexibility skill sets or processes (and
corresponding inflexibility processes) [46-48], including
present-moment awareness (nonawareness of the present
moment), experiential acceptance (experiential avoidance),
cognitive defusion (cognitive fusion), self-as-context
(self-as-content), contact with values (lack of contact with
values), and committed action toward values (inaction) [47,49].
PF reflects the degree to which an individual is able to bring
conscious awareness to a broad range of internal and external
influences on their behavior and purposefully engage in actions
directed toward personally held values and related goals [50].
When faced with challenges and stressors, people with high PF
tend to choose adaptive behavioral responses that are driven by
their values and facilitate well-being rather than behaviors that
are rigidly driven by internal emotional and cognitive
experiences [48,51]. PF and its individual processes are
associated with a range of psychological health and well-being
outcomes [51-53].

The Intervention: Acceptance and Commitment Training
PF processes are modifiable using cognitive behavioral training
programs, such as Acceptance and Commitment Training (ACT;
referred to as ACT in nonclinical settings and Acceptance and
Commitment Therapy in clinical settings [45]). The benefits of
ACT interventions are well established and have been
demonstrated in over 600 RCTs [54]. Interventions focus on
facilitating the development of behavioral repertoires that are
more flexibly responsive to an individual’s present-moment
experiences. This is achieved by training individuals to develop
greater awareness of the influence of their internal experiences
(eg, thoughts and emotions) on their actions, learning to alter
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their relationships with these internal experiences such that they
are more accepting, and developing more flexible
values-oriented behavioral repertoires [45].

PF as an Individual Protective Factor and Intervention
Target
There is increasing evidence that PF skills can function as
protective individual resources regarding burnout and
well-being. Recent research has demonstrated associations
between individual PF processes and work-related stress [39,41],
burnout [55-58], and well-being [39,41,58,59]. PF processes
account for unique variance in burnout symptomatology [41,60]
and well-being [53]. These demonstrate predictive validity
related to long-term workplace mental health [61] and show
stronger and more consistent relationships with burnout and
work-related well-being than do traditional organizational
factors, such as job control and workload [41,56]. Interestingly,
PF has also been shown to influence the degree to which
employees are able to notice, engage with, and benefit from
changes made to organizational burnout risk factors (eg, job
control) [61], providing further support for the value of
implementing individual interventions in conjunction with
organizational interventions. PF skills have been shown to
mediate relationships between stressors (eg, COVID-19–related
stress) and well-being outcomes [62]. In nonmedical
populations, interventions targeting individual components of
the PF skill set demonstrate efficacy relating to reducing
work-related stress and burnout [63-69], improving well-being
[70], and improving coping in response to work-related stressors
[63]. ACT interventions that provide training in the full PF skill
set have been shown to reduce workplace stress and improve
well-being [39].

Relevance of PF to Medical Students and Physicians
PF skills appear to function as important personal resources
among medical students and physicians during the early stages
of their careers [33]. Among medical students, lower PF is
associated with reduced life satisfaction and greater personal
distress when seeing others in harm, which may increase burnout
risk [33]. Medical students who demonstrate behaviors
associated with low PF (eg, avoidance and nonvalues-driven)
are at greater risk of burnout. This leads to the suggestion that
PF skills training could be of benefit to this population [32,33].
Similarly, burnout risk is higher among resident physicians with
low PF [71]. Interventions targeting components of the PF model
(eg, present-moment awareness and values) can effectively
reduce stress and burnout risk among physicians and medical
students [11,23,72]. To the best of our knowledge, no previous
intervention studies have been found that have trained medical
students or physicians in the full PF skill set.

PF Training and Medical Student Burnout and
Well-being
The literature has demonstrated associations between PF and
burnout and well-being outcomes and evidence for the relevance
of these processes to medical student and physician burnout
and well-being. On this basis, we expect that training medical
students to develop PF skills will have positive benefits
concerning burnout and well-being. Given the absence of

intervention studies with this population where all 6 PF
processes are trained, we will assess the efficacy of our
purpose-developed app-based ACT intervention for medical
students. Stage 1 of the intervention will deliver a brief
educational module that provides a conceptual explanation of
each of the 6 PF processes as well as self-reflection and
experiential skill practice activities.

Hypothesis 1 states the following: on the basis of the theoretical
background presented, we hypothesize that medical students in
the individualized and nonindividualized intervention groups
will demonstrate significantly greater improvements in PF,
burnout, and well-being outcomes (before and after intervention)
compared with those in a waiting-list control group.

PF as a Mechanism of Burnout and Well-being Change
One of the pitfalls of many cognitive behavioral intervention
studies is that they deliver training packages that demonstrate
efficacy regarding outcomes of interest, without identifying the
mechanisms through which these interventions exert their effect
[40]. Understanding the processes that underlie an intervention’s
efficacy can facilitate greater intervention precision [40]. For
example, knowing that PF is a mechanism of change for medical
student burnout would open up opportunities for the delivery
of other interventions that may improve these skills and facilitate
the efficient delivery of the intervention dose needed to produce
meaningful improvements in PF to reduce a particular
individual’s burnout risk. Demonstrating the efficacy of an
intervention through its impact on mediating processes is
particularly important when seeking to prevent a distal adverse
outcome. This provides opportunities to deliver interventions
that strengthen these mediating skill sets among at-risk
individuals (eg, medical students) before the emergence of
adverse outcomes (eg, burnout).

Expectations of the efficacy of the current ACT intervention
regarding burnout and well-being are based on the assumption
that the training will help medical students use PF skills as an
adaptive coping resource. This assumption is supported by
previous mediation studies that demonstrated that ACT
interventions influence burnout and well-being outcomes by
improving an individual’s PF skills [39,58]. PF processes may
also mediate longer-term burnout risk as demonstrated in
intervention studies where improvements in PF processes
reduced the subsequent risk of burnout development [55]. To
assess the assumptions of our intervention and improve the rigor
of our efficacy assessment, we will explore whether PF is a
mechanism of change for any observed burnout and well-being
intervention effects.

Hypothesis 2 states the following: on the basis of the theoretical
background provided, we hypothesize that changes in burnout
and well-being outcomes will be mediated by changes in PF.

Individual Differences and Intervention Precision
There is a high degree of heterogeneity in both the way burnout
symptoms develop among individuals over time [36] and
individual recovery patterns during and after burnout
interventions [9,36,69]. Similarly, although some individuals
demonstrate reasonably consistent patterns of high or low PF
across all processes, a range of distinct and more complex
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profiles of flexibility and inflexibility have recently been
observed [47,48,53,60]. Each of these unique PF profiles
demonstrates different relationships with a range of ill-being
and well-being outcomes [47,48,53]. These findings demonstrate
that individuals might require different types of interventions
that target their individual risk factors to experience
improvements in burnout risk and well-being outcomes
[36,37,47,69,73]. This poses problems for static interventions
that provide the same training for all individuals, as it means
that some may not receive the type or amount of training they
need, and others may receive more training than necessary
[40,69]. Furthermore, interventions that are highly effective for
some individuals, but not others, might not be further developed
and disseminated because they fail to demonstrate efficacy at
the group level [69].

As such, there are increasing calls by leading researchers for
the use of individualized intervention methodologies, whereby
an intervention is tailored to target the identified needs of each
individual [40]. Individualized interventions can be delivered
with a higher degree of precision than static interventions,
providing the potential for superior efficacy and efficient
resource allocation [74]. To address individual-level differences
in this study, we will adopt a treatment utility methodology that
compares an individualized version of the PF skills training app
with a nonindividualized version [40]. Stage 1 of the
intervention will deliver a static PF training module, and stage
2 will provide access to a library of short PF skills training
activities that participants can access on demand. Participants
receiving the individualized intervention will practice activities
from the PF skill set that aligns with their identified needs during
each training session, whereas those receiving the
nonindividualized intervention will receive nontargeted training
from any of the PF skill sets. This approach addresses individual
differences in PF at the intervention level, allowing us to
compare burnout and well-being outcomes between
individualized and nonindividualized groups. A recent study
using a similar methodological design demonstrated that an
individualized version of a PF intervention was more effective
than a nonindividualized version in reducing general
psychological distress and improving mental health outcomes
[75]. We expect that an individualized intervention will address
the problem of individual heterogeneity by delivering more
relevant and precisely targeted intervention skills than the
nonindividualized version.

Hypothesis 3 states the following: we hypothesize that medical
students in the individualized intervention group will
demonstrate significantly greater improvements in PF, burnout,
and well-being outcomes (before and after intervention) than
those in the nonindividualized group.

App-Based Intervention Delivery
Review studies of individual resource-building interventions
for medical students highlight the need to explore the efficacy

of delivering interventions using nontraditional methods, (eg,
smartphone apps) [23]. To the best of our knowledge, there are
no published studies assessing the efficacy of smartphone
app-based cognitive behavioral interventions for burnout or
well-being among medical students or physicians. We adopted
this mode of delivery for 5 main reasons. First, app-based
platforms facilitate the tailoring of interventions to the needs
of each participant, providing opportunities to deliver targeted
skills training activities appropriate to the individual’s needs in
a particular moment [75]. Second, research indicates that
medical students tend not to seek support for burnout owing to
the perceived stigma related to mental health and beliefs that
others will see them as weak or unable to cope with working in
the field [24,34]. App-based interventions have the potential to
provide greater acceptability to students with these concerns by
allowing them to maintain discretion, anonymity, and privacy
while engaging in an intervention [34]. Third, the time
requirements of participating in well-being programs can also
be a barrier to engagement among medical students [76].
App-based formats facilitate the delivery of short training
activities and flexible completion options, which may buffer
the impact of time-related barriers [34]. Fourth, there is evidence
supporting the acceptability and efficacy of web-based PF
interventions among university students as well as the capacity
for such interventions to promote intervention engagement [75].
Finally, app-based interventions can be favorable to stakeholders
because of their scalability, making them accessible to large
numbers of individuals [18]. This is particularly important in
circumstances where access to health care personnel is limited
or where face-to-face interventions are not practical or possible
(eg, during a global pandemic).

Methods

Study Setting
This study will be conducted with the first-, second-, fourth-,
and fifth-year undergraduate medical students enrolled in the
Joint Medical Program (JMP) at the University of Newcastle
and University of New England, Australia, which included 778
enrolled students in June 2021.

Study Design
This study will adopt a 3-arm, parallel, partially blinded
(participants), randomized controlled design.

All participants will complete a brief educational session that
introduces the potential benefits of PF skills relating to burnout
and well-being. Following this, they will be randomized into 1
of the 3 intervention arms using a 1:1:1 allocation ratio.
Randomization will be conducted within the app. The three
intervention arms are as follows: (1) individualized intervention,
(2) nonindividualized intervention, and (3) waiting list. Figure
1 outlines the participants’ timeline for this study.
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Figure 1. Participant timeline.

Sample Size
We conducted a power analysis to determine an appropriate
sample size for a repeated measures multivariate analysis of
variance (3 groups; measuring 2 time points [baseline and after
the intervention]; high correlation between pre- and
postintervention measures, 0.6). The calculation allowed for a
small but still clinically meaningful effect size (0.25), given
that this is the most conservative approach. For power of 80%
and Cronbach α of .05, the total required sample size is 117 (39
per intervention arm). We allow for an attrition rate of up to
30% and set our target recruitment sample size at 153
participants (51 per intervention arm).

Eligibility
Participants will be eligible and included if they are enrolled in
the first, second, fourth, or fifth year of the JMP at the University

of Newcastle or enrolled in the first, second, fourth, or fifth year
of the JMP at the University of New England and have regular
access to a reliable internet connection and have regular access
to an electronic device that is compatible with app use
(smartphone or tablet). Third-year students will not be recruited
for this trial, as this cohort was previously invited to participate
in a pilot trial of the app intervention.

Recruitment and Enrollment Procedures
Eligible students will be invited to participate in the study via
the universities’ digital media and communication channels,
including internal departmental mailing lists and e-newsletters,
blackboard sites, and brief information sessions presented
verbally by a researcher who is not connected with the JMP.
Participation will be voluntary.

Students who are interested in participating will access the
enrollment and consent page using a URL or QR code. The
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eligibility, consent, and enrollment processes will be conducted
using REDCap (Research Electronic Data Capture; Vanderbilt
University). Eligible participants should read the participant
information statement on the web. Those who elect to participate
will provide their consent via e-consent. Once consented and
enrolled, participants will complete a brief demographic
questionnaire, following which they will be assigned a unique
participant ID and receive instructions for downloading the app.
The app will be available for download through the App Store
(Apple) and Play Store (Android).

Data Collection Tools and Procedures
Data will be collected at two time points: T1 (baseline) and T2

(following the completion of the app-based intervention,
commencing 5 weeks after baseline).

Study data will be collected via the app, which will record
participant responses to questionnaires as well as app use data.
Table 1 shows the administration time points for each outcome
measure.

Table 1. Outcome measures and administration time points.

Every log-in (stage 2)After the intervention (T2)Baseline (T1)AssessmentOutcome

✓DemographicsDemographics

✓✓Maslach Burnout Inventory–General
Survey for Students

Burnout

✓✓Mental Health Continuum–Short FormWell-being

✓✓Multidimensional Psychological Flexibil-
ity Inventory–Short Form

Psychological flexibility and
psychological inflexibility

✓✓Depression Anxiety and Stress Scale-21Depression, anxiety, and stress

✓Check-in assessmentCurrent psychological flexibility
difficulty

✓Like or dislikeActivity acceptability

Demographic Information
The following demographic information will be collected from
the participants: age, gender, university enrollment status,
indigenous status, work history, previous history of burnout,
current engagement in psychological therapy or other treatment,
and self-rating (5-point Likert scale) of current physical health,
diet, and self-care behavior.

Primary Outcome: Burnout
We will assess burnout using the 3-factor Maslach Burnout
Inventory–General Survey for Students [77]. This 16-item
self-report questionnaire assesses the degree to which
participants are experiencing each of the following burnout
components: Exhaustion, stress; Cynicism, attitude; and
Academic Inefficacy, achievement. The Maslach Burnout
Inventory scale is valid [2], and the reliability of the Maslach
Burnout Inventory–General Survey for Students has been
demonstrated among a sample of medical students from the
United States [76].

Secondary Outcome: Well-being
Reducing burnout risk via the enhancement of PF processes is
the primary goal of the skill development program, however,
it is also known that PF tends to improve well-being outcomes.
This is an important goal because psychological health is not
only reflected by the absence of adverse outcomes but also by
the presence of well-being [78]. A secondary goal of the
intervention program is to facilitate improved well-being among
the participants. We will assess well-being using the Mental
Health Continuum–Short Form [78]. This 14-item self-report
questionnaire assesses the frequency of well-being experiences
during the previous month. The scale has demonstrated validity

[78], reliability [75,79], and sensitivity to changes in web-based
intervention studies [80].

Process Outcome: PF
We will assess PF and psychological inflexibility (PI) using the
Multidimensional PF Inventory–Short Form [47]. This 24-item
self-report questionnaire assesses the frequency of each PF and
PI experience during the previous 2 weeks. In addition to global
PF and PI scores, individual subscale scores can be calculated
for each of the 6 PF and 6 PI processes. The scale has
demonstrated validity [53] and reliability [81] and is responsive
to changes over time [47].

Depression, Anxiety, and Stress
Depressive symptoms, anxiety, stress, and general negative
affectivity will be screened as secondary outcomes for two key
reasons: (1) for comparison purposes with previous similar
studies and (2) to explore whether these factors are related to
engagement in the intervention as has been observed in previous
studies [82]. We will assess these symptoms using the
Depression Anxiety and Stress Scale-21 [83]. This valid and
reliable 21-item self-report questionnaire assesses the degree
of symptoms of depression, anxiety, and stress during the
previous week and a general negative affectivity factor [84].

Engagement Data
We will assess the following behavioral engagement metrics
using app use data.

Recruitment
The number of participants who enroll in the study during the
recruitment period will be assessed.
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Adherence
The proportion of recruited participants who meet adherence
requirements, defined as the completion of stage 1 and
engagement in at least four skill activities during stage 2
(individualized vs nonindividualized analyses only), will be
assessed.

Attrition
We will assess attrition at all stages of the program: enrolled
but did not sign-up to use the app, did not complete T1

assessments, did not complete brief educational module, did
not complete stage 1, did not complete adherence requirements
for stage 2 (individualized vs nonindividualized analyses only),
and did not complete T2 assessments.

App Engagement Frequency
The frequency of participant engagement with components of
the app during stage 2 will be assessed using the following: app
log-ins, check-in assessments completed, skill activities
completed, and skill activities completed per log-in.

Individual Skill Activity Feedback
Following the completion of each stage 2 skill activity,
participants will be asked to indicate whether they liked the
activity by selecting either a thumbs-up (like) or thumbs-down
(dislike) icon.

Intervention

PF Model: ACT Intervention
This study will deliver an ACT PF skills training intervention
in written and audio formats via a web-based app. ACT
facilitates the development of individual PF skills for nonclinical
populations, promoting and facilitating actions that support
individual well-being [52,67]. Rather than defining
uncomfortable internal experiences (eg, thoughts, emotions,
and physical sensations) as symptoms that need to be changed
or eliminated, ACT focuses on altering the way individuals
relate to these internal experiences [46,85] and empowering
them to respond in ways that are more adaptive in their own
lives [86]. This is accomplished through activities that normalize
challenging internal experiences as well as training individuals
to strengthen present-moment awareness, recognize the influence
of their internal experiences over their actions, learn to alter
unworkable responses to these internal experiences, and develop
more flexible behavioral repertoires that are consistent with
their personally chosen values [45,46,85,86].

ACT is conceptually well defined and links its interventions to
the mechanisms through which it purportedly elicits change (ie,
the 6 PF processes and their corresponding inflexibility
processes) [87]. The components of an ACT intervention include
the following: present-moment awareness (mindfulness),
cognitive defusion, self-as-context, acceptance, values, and
committed action.

Two clinical psychologists (first and second authors: ED and
BK) with extensive training and experience with ACT
interventions and the PF model designed the app intervention.
The piloting of the intervention among a small cohort of medical

students at the University of Newcastle indicated high
acceptability and usability.

Intervention Stages
All participants will complete a brief introductory session that
provides education about burnout, psychological well-being,
and PF skills (approximately 10 minutes). Participants will then
be randomly allocated to the waiting list, individualized
intervention, or nonindividualized intervention arm. Participants
who are allocated to the individualized and nonindividualized
groups will have access to the 2-stage app for 5 weeks.

Stage 1 (Learn the Concepts) presents a conceptual overview
of each PF process and provides a framework through which
participants can understand the rationale and potential personal
relevance of the skills they will be practicing in stage 2. During
stage 1, participants are given opportunities to practice each PF
skill set. Depending on whether participants choose to complete
these optional skill activities, the completion time for stage 1
is approximately 30 to 60 minutes and can be completed over
more than one sitting. The completion of stage 1 will unlock
access to stage 2.

During stage 2 (Learn the Behaviors), participants will have
access to on demand PF skills training. They will be asked to
complete a check-in assessment each time they access the app,
to assess which PF process they are currently experiencing the
most difficulty with. For the individualized intervention arm, a
participant’s check-in assessment response at each log-in will
be used to individualize their intervention. That is, participants
will receive access to training in whichever skill they report
having the most difficulty with in that moment. Participants
will be directed to a dashboard that gives them access to all the
available skill activities for their identified PF process (eg, if a
participant identifies that they are having difficulty attending
to the present moment, they will be presented with the
present-moment awareness dashboard). Participants may then
select an activity or have the app select a random activity for
them from within the targeted PF skill set. This method is similar
to one adopted in a recent study assessing a web-based ACT
intervention for anxiety and depression [75]. For the
nonindividualized intervention arm, check-in assessment
responses will not be used to select a targeted PF skill set for
the participant’s training during that session. Rather, participants
will be directed to any of the PF process dashboards at random.

Upon the completion of a stage 2 skill activity, participants will
be asked if they would like to complete another activity. If they
select yes, those in the individualized group will return to the
dashboard of the PF process identified at check-in and may
repeat the aforementioned activity selection process. Participants
in the nonindividualized group will be presented with another
random activity. Participants may complete as many activities
as they choose, but will be asked to complete at least four stage
2 skill activities during their 5-week period of access to the app.

Each of the 6 PF dashboards includes 20 brief (2-7 minutes)
experiential skill-building activities, resulting in a total of 120
activities available in stage 2. The inclusion of this number of
activities was guided by previous studies, indicating that 28
activities were too few [88] and 136 activities were sufficient
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[75]. An example activity for each skill set is provided in
Multimedia Appendix 1, along with the activity aims as they
relate to the PF processes.

App Engagement
Previous piloting of this intervention by our research team
indicated that self-reported acceptability by medical students
did not necessarily correspond with regular behavioral
engagement with the app. Pilot findings showed high
engagement in stage 1 but lower than expected engagement in
stage 2. Facilitating ongoing user engagement is a known
challenge for developers of app-based mental health
interventions [89]. The current version of the intervention
incorporates the pilot study participants’ feedback and
suggestions to enhance engagement for the RCT. This includes
ensuring that participants are clear about what to expect
throughout the intervention, providing clear indicators of
progress and achievement, providing opportunities for personally
relevant interactive learning and self-reflection, delivering in-app
reminder notifications (push notifications), and delivering
information in multiple forms where possible (eg, written and
audio) to accommodate individual learning preferences and
situational conditions. The app will also encourage engagement
through the provision of positive reinforcement when a
participant completes certain activities or completes a particular
number of activities (eg, an achievement badge acknowledging
their commitment and the benefits of practice).

Data Analysis
Descriptive and inferential statistics will be used to describe
demographic, outcome, and app engagement data. To assess
hypotheses 1 to 3, modeling to examine treatment efficacy with
follow-up outcomes will be performed, using mixed models
(with appropriate distribution and link function), including a
random intercept for participants to account for repeated
measures. Descriptive analyses will be performed for use data
obtained from the app platform to assess engagement, including
engagement frequency and retention and adherence rates.

Institutional Review Board Approval
This research methodology was peer reviewed and approved
by the School of Medicine and Public Health at the University
of Newcastle, in accordance with the Australian Code for the
Responsible Conduct of Research. The study will be conducted
according to the National Health and Medical Research Council
National Statement on Ethical Conduct in Human Research
(2007). Ethics approval was granted by the University of
Newcastle Human Research Ethics Committee (approval ID:
H-2020-0311) on July 13, 2021, and ratified by the University
of New England Human Research Ethics Committee.

Results

Recruitment for this study occurred between August 2021 and
September 2021. Data collection for this sample was completed
during December 2021. The study results will be available
within 12 months of the final data collection date (ie, results
are expected to be available by late 2022). The findings will be
disseminated to stakeholders by using various methods,
including the lead author’s doctoral dissertation, peer-reviewed

journals, academic conferences, and other verbal and digital
communication channels.

Discussion

Overview
The main aim of this study is to assess whether an app-based
ACT intervention is effective in reducing burnout and improving
well-being among medical students. On the basis of the literature
outlined in the Introduction, we expect that students in the
intervention groups will demonstrate improved burnout and
well-being outcomes compared with students in the waiting-list
control group. We will also examine whether changes in burnout
and well-being are mediated by PF, which is the hypothesized
mechanism of change targeted by the intervention. We will
further evaluate whether an individualized version of the
intervention is more effective than a nonindividualized version.
The individualized version focuses on delivering PF skill
activities that specifically target individual participants’ needs
each time they access the app; therefore, we hypothesize that
this version will be more effective in improving all outcomes
than the nonindividualized version.

This study responds to an identified need for the development
of early intervention initiatives that could prevent burnout and
improve well-being among medical students by targeting
modifiable individual risk factors [20,22,29-31,33,38]. Although
there has been an increase in the number of studies assessing
such interventions in recent years [23], there is a need for more
rigorous approaches that can clarify optimal intervention targets
and methods [23,90]. We contribute to existing research by
delivering a PF intervention based on sound principles of
behavioral science, adopting a robust randomized controlled
design, assessing mediators of changes in outcomes, and
addressing heterogeneity among individuals by assessing the
potential additive benefits of an individualized intervention
approach. Our intervention builds on existing research
demonstrating the involvement of PF processes as predictors,
moderators, and mediators of burnout and well-being outcomes
[11,55-58,63-67,69,70,72]. There is evidence that PF is an
individual resource of relevance to burnout and well-being
among medical students and physicians [23,32,33,71,72];
however, we are unaware of any published RCTs assessing the
benefits of training the full PF skill set within this population
to date. To the best of our knowledge, this is also the first
individualized app-based skills training intervention targeting
burnout prevention and well-being among medical students.

Contributions and Theoretical Implications
The demonstration of full or partial support for our hypotheses
will provide important information regarding the strategies for
improving burnout and well-being during undergraduate medical
training. If the ACT intervention demonstrates efficacy
regarding burnout and well-being outcomes, this would
strengthen the evidence base for PF as a modifiable
psychological resource of importance among medical students.
It would also be the first study to demonstrate the benefits of
providing PF skills training to this group. This finding would
also contribute to the growing body of literature supporting the
general role of PF skills in maintaining a healthy career
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[55-58,63-67,69,70,72]. Furthermore, demonstrating that the
intervention exerted its effect on outcomes via its capacity to
improve individual PF processes would have important
implications for burnout prevention research. If PF is identified
as a mediator of burnout and well-being outcomes among
medical students, future interventions could specifically target
PF skills as a preventive measure. This approach could offset
the risk of burnout before symptoms emerge and proactively
improve well-being. The identification of PF as a mediating
process would provide a metric for assessing an individual’s
potential degree of burnout risk and their responsiveness to a
preventive intervention.

The study findings could also have implications for intervention
precision. This is important for stakeholders seeking to deliver
initiatives as effectively and efficiently as possible, and medical
students seeking time-efficient and personally relevant training
[76]. Identifying mediators of burnout and well-being outcomes
could facilitate the precise delivery of only the training
components necessary to generate changes in the mediating
processes, allowing for the elimination of extraneous
components [37,40]. Findings regarding the potential additive
benefits of individualized intervention have further implications
for intervention precision. Static interventions experience the
problem of delivering the same training components to all
participants, without sensitivity to the differences in individual
training needs [37,40]. Previous research has demonstrated the
benefits of individualized PF interventions over
nonindividualized versions regarding other outcomes (eg,
depression and anxiety [75]). Replicating these findings for
burnout and well-being outcomes would further support the
importance of accounting for individual differences when
developing interventions and demonstrate an effective method
for doing so.

Finally, the delivery of this intervention via an app is a unique
approach, and to the best of our knowledge, there are no
published RCTs assessing an intervention of this nature with
medical students. The demonstration of the efficacy of an
app-based intervention for medical student burnout and
well-being provides a potential solution to the problem of
delivering well-being resources to this group. App-based
interventions address a range of challenges by offering
accessibility, privacy, time efficiency, precision, and scalability.
These findings are important to both organizational stakeholders
and medical students seeking strategies for building sustainable
work-related well-being.

Limitations
Although the study represents a rigorous and robust contribution
to the existing literature, there are potential limitations. This
study will assess the outcomes at baseline and following the
completion of the intervention. This may not allow sufficient
time for burnout or the well-being–related benefits of the
intervention to manifest. As such, we intend to conduct
subsequent follow-up studies with consenting participants to
assess the long-term outcomes. As previously noted, early
piloting of the intervention highlighted engagement issues
regarding stage 2 of the intervention. Although we believe we
have rectified these issues based on feedback from the pilot
study, it is possible that participant engagement in stage 2 might
be limited. This would hinder our efforts to assess the
differences between individualized and nonindividualized
versions. Additionally, the problem that we are seeking to
address could further hinder engagement in this study, with
stressed students potentially being less likely to maintain their
participation over time. Early piloting suggests that short
intervention components are a positive factor in facilitating
intervention engagement among medical students but that time
constraints might adversely impact the completion rates of
postintervention outcome measures.

We anticipate that the intervention will produce positive
outcomes, but there is a risk of the misuse of such findings. As
previously noted, interventions empowering students and
physicians to build psychological well-being should be
incorporated into broader prevention initiatives that take steps
to mitigate modifiable external burnout risk factors. However,
organizations might overemphasize the role of individual
interventions, placing the burden of burnout prevention solely
on medical students and physicians. We advocate against the
use of this type of training as a stand-alone intervention but
rather as a component of a broader strategy that includes
organizational-level changes where needed [29].

Conclusions
This study will contribute to the existing literature aiming to
elucidate effective methods for improving medical student
well-being and preventing burnout and identifying whether PF
is a worthy target of future interventions. We offer a unique
method of intervention delivery that can deliver individualized
skills training with precision, in a way that is acceptable and
scalable among medical student populations. This research has
the potential to provide a strong foundation upon which to
establish preventive resources and interventions for medical
students and professionals, which could offset the broader
consequences of burnout for individuals, organizations, patients,
and the global economy.
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