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Abstract

Background: Physician burnout iswidespread in health care systems, with harmful consequences on physicians, patients, and
health care organizations. Mindfulness training (MT) has proven effective in reducing burnout; however, its time-consuming
requirements often pose challenges for physicians who are already struggling with their busy schedules.

Objective: This study aimed to design a short and pragmatic digital MT program with input from clinicians specificaly to
address burnout and to test its efficacy in physicians.

Methods: Two separate nonrandomized pilot studies were conducted. In the first study, 27 physicians received the digital MT
in a podcast format, while in the second study, 29 physicians and nurse practitioners accessed the same training through a free
app-based platform. The main outcome measure was cynicism, one dimension of burnout. The secondary outcome measures
were emotional exhaustion (the second dimension of burnout), anxiety, depression, intolerance of uncertainty, empathy (personal
distress, perspective taking, and empathic concern subscales), self-compassion, and mindfulness (nonreactivity and nonjudgment
subscales). In the second study, worry, sleep disturbances, and difficulties in emotion regulation were also measured. Changes
in outcomes were assessed using self-report questionnaires administered before and after the treatment and 1 month later as
follow-up.

Results: Both studies showed that MT decreased cynicism (posttreatment: 33% reduction; P<.04; r=0.41 and follow-up: 33%
reduction; P<.04; r=0.45), while improvements in emotional exhaustion were observed solely in the first study (25% reduction,
P=.02, r=.50 at posttreatment; 25% reduction, P=.008, r=.62 at follow-up). There were aso significant reductions in anxiety
(P<.01, r=0.49 at posttreatment; P<.01, r=0.54 at follow-up), intolerance of uncertainty (P<.03, r=.57 at posttreatment; P<.001,
r=0.66 at follow-up), and persona distress (P=.03, r=0.43 at posttreatment; P=.03, r=0.46 at follow-up), while increases in
self-compassion (P<.02, r=0.50 at posttreatment; P<.006, r=0.59 at follow-up) and mindfulness (nonreactivity: P<.001, r=>0.69
at posttreatment; P<.004, r=0.58 at follow-up; nonjudgment: P<.009, r=0.50 at posttreatment; P<.03, r=0.60 at follow-up). In
addition, the second study reported significant decreasesin worry (P=.04, r=0.40 at posttreatment; P=.006, r=0.58 at follow-up),
deep disturbances (P=.04, r=0.42 at posttreatment; P=.01, r=0.53 at follow-up), and difficulties in emotion regulation (P=.005,
r=0.54 at posttreatment; P<.001, r=0.70 at follow-up). However, no changes were observed over timefor depression or perspective
taking and empathic concern. Finally, both studies revealed significant positive correl ations between burnout and anxiety (cynicism:
r=0.38; P<.04; emotional exhaustion: r=0.58; P<.001).

Conclusions: To our knowledge, this research is the first where clinicians were involved in designing an intervention targeting
burnout. These findings suggest that thisdigital M T serves asaviable and effective tool for alleviating burnout and anxiety among
physicians.

Trial Registration: Clinical Trials.gov NCT06145425; https://clinicaltrials.gov/study/NCT 06145425

(IMIR Form Res 2025;9:e63197) doi: 10.2196/63197
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Introduction

Background

Burnout isan occupational phenomenon that is highly prevalent
among physicians globally. While the rates have increased
because of the COVID-19 pandemic, this was only the
acceleration of an existing trend over the last decade [1-4]. In
a 2021 survey of 2500 US physicians, 62.8% reported at |east
1 symptom of burnout, compared with 38.2% in 2020, 43.9%
in 2017, 54.4% in 2014, and 45.5% in 2011 [4].

Defined by the World Health Organization as “a syndrome
resulting from chronic workplace stress that has not been
managed successfully,” burnout is characterized by 3
dimensions. emotional exhaustion, cynicism, and reduced
personal accomplishment [5]. Emotional exhaustion includes
feeling overwhelmed by work demands and experiencing
depletion of emotional and physical resources. Cynicism
represents the interpersonal aspect of burnout and refers to
callous and detached attitudes toward one's job and people.
Reduced personal accomplishment refers to poor professional
self-esteem and efficacy [6].

The consequences of burnout on physicians, patients, and health
care organizations are significant and far reaching. A large
number of studies showed that physicians reporting high rates
of burnout are also those who report high levels of anxiety [7],
sleep disturbances [8-10], depression, and substance abuse
[11,12]. Suicide rates among physicians are twice as high as
those in the general public [13]. The emotional tall is so high
that in a2020 survey, 31% of physicians planned to reducetheir
work hours, and 24% of physicians intended to leave their job
within 2 years [14]. An estimation of the direct costs of
physician turnover and reduced clinical work is approximately
US $4.6 billion each year in the United States [15].
Meta-analyses found that physician burnout is also associated
with increased risk of patient safety incidents and malpractice
claims, poorer quality due to low professionalism, and
diminished and ineffective communi cation between physicians
and patients[16,17]. Indirect costsfrom medical errors, reduced
patient satisfaction, damage to the organization’s reputation,
and decreased patient loyaty raise the burnout bill to
approximately US $7.6 million annually per employed physician
[15].

Associated Factor s of Physician Burnout

Physician burnout iscomplex and multifactorial. Burnout among
physicians arises from both ingtitutional and individua factors
that create an imbalance between job demands and available
resources. For instance, high workload and increased
administrative tasks (eg, the electronic medical record systems)
lead to overworking and deprioritizing self-care. A study
involving 7288 US physicians found that for every additional
hour worked per week beyond 51.8 hours, burnout symptoms
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rose by approximately 2% [18]. Similarly, research on 1490 US
oncologists revealed that each additional hour spent working
at home led to a 2% rise in burnout [2]. Another major
contributor to burnout is the loss of flexibility, autonomy, and
control that occurs when heath care organizations and
leadership fail to support individual work goals. This leaves
physicians excluded from decisions about patient visit durations
and treatment approaches [19].

It may not be a coincidence that the term “burnout” was first
used in 1974 to describe the exhaustion observed in peoplein
“healing professions’ [20]. Indeed, physicians are constantly
exposed to highly stressful and demanding situations that are
intrinsic to the clinical practice. Many aspects of medicine are
uncertain and ambiguous. For example, diagnoses are often
unclear, the natural course of illnessisunpredictable, responses
of patients to treatments vary, and the clinical information is
complex. A growing body of literature indicatesthat physicians
reactionsto uncertainty and their ability to tolerateit can predict
stress[21]. Cross-sectional studiesreported negative correlations
between intolerance of uncertainty and well-being of physicians
[22,23]. In particular, physicians with a high intolerance for
uncertainty are more likely to experience higher rates of burnout
and anxiety, make more referrals, and report lower job
satisfaction [24]. However, to date, no studies have directly
tested the effects of interventions aimed at reducing physician
burnout on intolerance of uncertainty.

While aleviating patients’ distress is among the main reasons
why many physicians enter the healing professions, caring for
the sick is not without consequences. Repeated exposure to
illness, death, or social inequities may cause empathic distress
that leads to empathy fatigue (sometimes called inappropriately
compassion fatigue [25]) and burnout.

Empathy is defined as the capacity to understand and share
others’ emotions, feelings, and mental states by imagining or
taking another person’s perspective [25]. Clinical empathy is
an essential element of quality care, associated with improved
patient satisfaction; increased adherence to treatment; better
surgical recovery; shorter hospital stays[26-30]; and increased
physician hedlth, well-being, and professional satisfaction
[31,32]. However, overempathizing can lead to being
overwhelmed by the patient’s distress, which might result in
withdrawal and contribute to empathy fatigue. Conversely,
maintaining a professional perspective with compassionate
concern allows physicians to engage with the patient’s distress
without taking it personally, fostering stronger connections
while reducing the risk of burnout.

Interventions for Physician Burnout

Combating burnout is a shared responsibility between the
institution and the individual. Effective initiatives have been
developed and implemented a both levels [33].
Organization-directed interventions target workload, foster
communication between members of the health care system,
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and cultivate a sense of team cohesion and job control [33,34].
Individual-focused approaches aim to decrease perceived stress,
increaseresilienceto stressful work environments, and enhance
work engagement [33-35]. In particular, this paper focuses on
the tangible support that could be provided to physicians at the
individual level.

Mindfulness Training

Several studies have reported that mindfulness training (MT)
is one of the most studied individual-focused interventions for
reducing stress and enhancing well-being among physicians
[33,36-40]. Mindfulnessrefersto being fully aware and present
in the current moment, on purpose and nonjudgmentally, of
thoughts, feelings, and sensations [41]. By fostering
self-awareness and attitudes of openness and “nonjudgment,”
MT facilitates acceptance of the challenging components of
experiences and reduces emotional reactivity [42], both of which
are crucial in health care. Most studies have observed that MT
reduces rumination, worry, and emotiona reactivity among
health care providers [40,43]. For instance, nonreactivity to
inner experiences has been inversely associated with perceived
stress in health care providers [44].

In addition, a meta-analysis found that MT also increases
self-compassion in health care providers, with moderate to high
effect sizes [45]. Self-compassion involves being touched by
one's own distress and being motivated to alleviate it with
kindness and understanding [46,47]. It has been theorized that
self-compassion is pertinent to physicians well-being at work
and care for patients [48], as it was inversely associated with
burnout and empathy fatigue among health care professionals
[49-52]. For example, it has been found that physicians who
were more self-compassionate felt less exhausted due to work
demands and experienced greater work engagement and
satisfaction with their professional life [53].

These findings suggest that MT may be promising as an
intervention for physician burnout. Different formats have been
used in clinical settings [54]; some of them are intensive,
including weekly groups sessions of 2.5 hours, home practices
of 45 minutesfor 8 weeks, and a 7-hour retreat [39]. Therefore,
shorter and more practica formats are needed to avoid
inadvertently contributing to overload. For example, in astudy,
44% of health care professionalsrandomizedtoan M T dropped
the program because of “lack of time” [55]. Even when health
careprovidersarewilling to attend M T, work conflicts can often
arise and affect attendance and home practice adherence [35].
In a qualitative study, physicians confirmed the role of
mindfulnessinterventionsin the devel opment of self-awareness
and highlighted the importance of adapting the course timing
and materials to meet their schedule, thereby improving
participation and adherence [56].

Furthermore, engaging physicians in the design and
implementation of interventions might increase their sense of
control and engagement (* user-centered design”) [57] and might
make the interventions more feasible and tailored to their
specific needs. However, to our knowledge, no studies have yet
addressed this issue. This study is one of the few that involve
clinicians in designing an intervention to reduce physician
burnout. Successively, we conducted 2 independent single-arm
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studies and assessed the impact of digital MT training on
physician burnout. In study 1, the intervention was delivered
in apodcast format, whilein study 2, it was delivered viaafree
app-based platform.

Study 1

Overview

To develop a short and tailored intervention, we used a
user-centered design approach by involving clinicians and
focusing on their needs in each phase of the development
process. After iterative content development, we delivered the
digital intervention in the format of an audio podcast, with the
reasoning that content could be consumed during one’'s commute
to and from work and, thus, not add more to the physician’s
workload. The primary goa of this single-arm study was to
examine whether the intervention reduces cynicism (ie, one
dimension of burnout) in physicians. The secondary goal was
to assess its effects on other variables, such as emotional
exhaustion (ie, another dimension of burnout), anxiety,
depression, mindfulness (ie, the aspects of nonreactivity and
nonjudging of inner experiences), intolerance of uncertainty,
empathy (ie, the dimensions of empathic concern, perspective
taking, and personal distress), and self-compassion. Finally, we
explored the relationship between the 2 dimensions of burnout
(ie, cynicism and emotional exhaustion) and the other secondary
outcomes.

We evaluated the following hypotheses:

« Hypothesis 1. there will be a main effect of time on
cynicism. Physicianswill report lower scores for cynicism
at postintervention assessments compared to baseline.

« Hypothesis 2: there will be a main effect of time on the
other variables. Physicians will report lower scores for
emotional exhaustion, anxiety, depression, intolerance of
uncertainty, and persona distress and higher scores for
nonreactivity, nonjudging of inner experiences, empathic
concern, perspective taking, and self-compassion at
postintervention assessments compared to baseline.

« Hypothesis 3: cynicism and emotional exhaustion will
positively correlate with anxiety.

M ethods

Ethical Considerations

The study was approved by the Brown University Institutional
Review Board (protocol 2022003296) and was conducted in
accordance with the Declaration of Helsinki for experiments
involving human subjects. Eligible individuals were directed
to the informed consent form on Qualtrics (Qualtrics
International, Inc). After enrolling by selecting “yes’ (awaiver
of documentation of informed consent was obtained), they were
redirected to complete the web-based survey. Participants were
compensated withaUS $25 Amazon gift card for the completion
of each survey (US $75 for 3 surveys). All collected data were
anonymized, with each participant being assigned a unique
alphanumeric code. For statistical analyses, the final database
contained only these alphanumeric codes to ensure privacy.
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Participants

Physicianswere recruited using university hospital mailing lists
and flyer advertisements targeting physicians who were
interested in testing whether a short training program was
effective at reducing burnout. We used the following text in the
recruitment message: “Would you like to help us test a short
mindfulness-based training to reduce burnout? If you are a
physician and are interested in helping us learn about burnout,
please contact us.”

Inclusion criteria were as follows: direct patient interaction;
currently employed as a physician; fluency in English; endorsed
willingness to listen to a mindfulness audio course for 15
minutes per day for 7 days; and endorsed willingness to
complete 3 web-based surveys, before and after the completion
of the training and 1 month later as follow-up. The only
exclusion criteria were changing the dose of psychotropic
medication in the past 6 weeks and prior exposureto this specific
podcast or its content.

I ntervention

The mindfulness-based training teaches physicians how to
acknowledge and support patients' suffering without becoming

Antico & Brewer

overwhelmed by it. It aso teaches them to identify and work
with empathy fatigue habitsloops aswell as anxious and worry
thoughts that contribute to burnout (eg, not being able to stop
thinking about a problem, worrying about patients, and taking
work home). Specifically, this program trains awareness and
curiosity by targeting fundamental learning processes, such as
reinforcement learning, to alter entrenched habits[58]. Previous
studies have demonstrated that these changes can lead to
significant, clinically relevant effects [58-61].

This experiential education is delivered via an audio podcast,
which consists of 7 modules of brief didactic and
experience-based MT, each approximately 15 minutes long,
and a summary module at the end. Each module includes
real-world vignettes and practical mindfulness exercises
designed to help identify habit loops in clinical practice and
work-related tasks and to provide strategies for breaking these
unhel pful loops (Textbox 1). We also provided links to guided
meditations, including noting, breathing, grounding practices,
aswell as curiosity and loving-kindness meditations. Although
participants were encouraged to practice these guided
meditations, they were optional and not mandatory for
participation in this study.

Textbox 1. Overview of the audio course: burnout to resilience themes and content.

Module 1: goals, empathy fatigue, and unhelpful habits

for stepping out of unhelpful habit loops.

Module 2: empathy ver sus compassion

Module 3: intrusive thoughts

back to the present moment.

Module 4: self-judgment and kindness

Module5: stressand anxiety

patterns and reduce stress and anxiety.

Module 6: emotional contagion and curiosity

used as a vaccine against emotional contagion.

Module 7: biasin the diagnosis and treatment of pain

for recognizing and dealing with those biases.

o  Setgoalsand introduce how important it is to be empathetic with patientsin their recovery and its limits. Help physicians reflect on the different
coping strategies used to protect themselves from patients’ distress that become habits and contribute to exhaustion. It discusses specific strategies

o Addresses specificaly the difference between empathy and compassion in patterns of activations in the body and mind, and it introduces

compassion as a new way to feel patients’ distress without being emotionally exhausted by it.

.  Explainsthat intrusive thoughts are distracting and can cause great distress. This module also provides strategies for handling them and coming

«  Describes how the mind can be caught up in the loop of self-judgments that contribute to exhaustion by getting in the way of doing one’'s own

tasks and interacting with patients. This modul e also focuses on how kindness can be a detox of self-judgment.

«  Discusses why the brain does not like uncertainty and how this causes stress and anxiety. This module also provides strategies to change habit

« Introduces emotiona contagion and its impact on the interactions with patients and colleagues. This module a so explains how curiosity can be

«  Describesthe complexity of pain, including factors and biases that influence the diagnosis and treatment of pain in patients, and provides strategies

The content of this intervention was developed using a
user-centered design approach, an iterative design process in
which designersfocus on the usersand their needsin each phase
of the design process. On the basis of the extant literature and
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interviews of the physicians, we identified common individual
empathy fatigue “habits’ that contribute to burnout [62-64].
Scripts were written by a physician with >20 years of clinical
and mindfulness practice and >10 years of experience in
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developing MT programs [59-61]. We developed a“minimum
viable product” consisting of script-based content that users
read, tried out, and commented. We refined the audio course
and tested its suitability for awide range of physicians and other
health care providers by collecting feedback from 40 clinicians
in 2 rounds. In round 1, atotal of 10 physicians from different
subspecialties were emailed a script, instructions, and alink to
a feedback form. The feedback form included open-ended
guestions about what participants learned, what was helpful in
their clinical practice and personal life, and any confusion or
difficulties with understanding and compl eting home practices
and dlider questions (ranging from 0 to 100) about how well
the module met their needs and those of their colleagues, the
usefulness of the real-life stories shared, and the clarity of the
home practice instructions. Once each module was completed
(asindicated by a completed feedback form), the next module
was emailed to the pilot tester. Feedback was collated, and
common themes were extracted for training refinement.
Vignettesfrom thisround of pilot testerswere also incorporated
for story-based learning [65]. In round 2, atotal of 30 physicians
and other clinicians were recruited to repeat this process to
confirm content fit and gather additional real-world vignettes
for potential incorporation.

I ntervention Orientation and Engagement

Participants were instructed to complete the modules at their
own pace, with a maximum of 1 module per day. The project
director reached out with check-in messages every 15 daysfrom
the start of the training to address technical difficulties and
encourage continued engagement. During these check-ins,
participants were asked about their experience with the podcast
since the last contact. If participants expressed difficulties,
efforts were made to resolve the problem.

Measures

Primary and secondary outcomeswere assessed at 3 time points:
baseline (before training), postintervention (after training
completion), and follow-up (1 month after training completion).

Primary Outcome

Cynicism, akey dimension of burnout, was measured using a
singleitem from the Maslach Burnout I nventory. Thisapproach
is supported by research from West et a [66,67], which
demonstrated the validity of using a single item in relation to
thefull 22-item questionnaire. Participants rated how often they
felt “more callous toward people since starting this job” on a
7-point scale (0="never” and 6="every day”). Higher scores
indicate greater cynicism [68].

Secondary Outcomes

Emotional exhaustion was measured using a single Maslach
Burnout Inventory item. Participants rated how often they felt
“burned out from their work” on a 7-point scale, with higher
scores indicating greater exhaustion [68].

Anxiety was measured using the Generalized Anxiety Disorder-7
on a 4-point scale (0="not at al” and 3="nearly every day”).
Scores range from 0 to 21, with higher scores indicating more
severe anxiety. Total scores of 5 to 9, 10 to 14, and =15
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correspond to cutoff points of mild, moderate, and severe
anxiety, respectively [69].

Depression was measured using the Patient Health
Questionnaire-2 assessing depressive symptoms over the past
2 weeks. Participantsrated each item on a4-point scale (0="not
at all” and 3="nearly every day”), with higher scoresindicating
more severe symptoms [70].

Intolerance of uncertainty was assessed by the Intolerance of
Uncertainty scal e-12 measuring intolerance of uncertainty with
12 itemsrated on a5-point scale (1="not at all” to 5="entirely”).
Total scoresrange from 12 to 60, with higher scoresindicating
greater intolerance [71].

Self-compassion was measured by the Self-Compassion
Scale-Short Form assessing self-compassion using 12 items
rated on a 5-point scale (1="almost never” to 5="almost
always’). Total scoresrange from 12 to 60, with higher scores
indicating greater self-compassion [72].

Mindfulness was assessed using the Five Facet Mindfulness
Questionnaire measuring nonreactivity and nonjudgment, with
subscalesrated on a5-point scale (1="never true” to 5="aways
true”). Nonreactivity total scoresrangefrom 7 to 35, with higher
scores indicating a greater ability to not react to or get caught
up in thoughts or emotions. Nonjudgment total scores range
from 8 to 40, with higher scores indicating a greater ability to
not judge or criticize thoughts or emotions[73].

Empathy was assessed using the Inter personal Reactivity Index
that measured empathy using 4 subscales (empathic concern,
perspective taking, personal distress, and fantasy). Items were
rated on a 5-point scale (0="does not describe me’ to
4="describes mewell”). Each subscale consists of 7 items, and
total scores range from 0 to 28, with higher scores indicating
greater empathy across subscales. The fantasy subscale was
excluded as not relevant [74].

Statistical Analysis

Statistical analyses were conducted in R (version 4.2.2; R
Foundation for Statistical Computing). Friedman ANOVA, a
nonparametric test, was used to analyze the overall changein
cynicism scores (primary outcome) and the other scores
(secondary outcomes) at the 3 time points dueto the datahaving
a nonnormal distribution. Post hoc analyses between the
individual time points were analyzed using Wilcoxon signed
rank tests and were corrected for multiple comparisons using
the Benjamini-Hochberg procedure. The relationship between
the dimensions of burnout and the other variables was evaluated
using the Spearman rank correlation coefficient. Effect sizes
were reported as Kendall W= x%/N(K-1) for Friedman testsand
as Pearson r=z/sgrt (N) for pairwise Wilcoxon signed rank tests.
Kendall W and Pearson r use Cohen criteriawhere 0.1 to <0.3
isasmall effect, 0.3 to <0.5 is a medium effect, and 20.5 isa
large effect [75].

Results

Participants

A total of 40 physicians replied to our recruitment message,
and 32 (80%) participants met eligibility criteriaand consented
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to participate between August 2022 and February 2023. Out of  participant population comprised 20 women and 7 men who
this group who received the allocated intervention, of the 32 worked in health carefor an average of 15 (SD 9.76) years. The
physicians, 27 (84%) completed assessmentsat all 3timepoints average age was 50.6 (SD 9.74) years (Table 1).

and were included in the final analysis (Figure 1). The

Table 1. Demographic characteristics of study 1.

Participants (N=27)

Age (y), mean (SD) 50.6 (9.74)
Gender, n (%)
Man 7(26)
Woman 20 (74)

Race and ethnicity, n (%)

Asian 5(19)

Black or African American 1(4)

Hispanic, Latinx, or Spanish 0(0)

White 21(77)
Work status, n (%)

Employed full time 22 (82)

Employed part time 5(8)
Years working in health care, mean (SD) 15 (9.76)

Medical specialty , n (%)

Emergency medicine 2(7)
Pediatric emergency medicine 3(12)
Pediatric hematology oncology 2(7)
Pulmonary and critical care medicine 2(7)
Family medicine 6 (22)
Internal medicine 5(19)
Neurology 14
Neurocritical care 1(4)
Psychiatry 2(7)
Infectious disease 1(4)
Obstetrics-gynecology 2(7
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Figurel. CONSORT (Consolidated Standards of Reporting Trials) flow diagram of study procedures of study 1.

< Enrollment )

Assessed for eligibility (n=49)

> Excluded (n=9)

* Did not meet inclusion criteria (n=8)
¢ Declined to participate (n=1)

Baseline assessment (n=39)

Allocation

Received allocated intervention (n=39)

2 Drop outs (n=10, 26%)

CPostintervention>

* Did not provide any reasons (n=10)

Postintervention assessment (n=29, 74%)

(  Follow-up )

}

Follow-up assessment
(1 month postintervention)
(n=29, 74%)

Analysed (n=29, 74%)

Excluded from analysis (n=0)

Primary and Secondary Outcomes

The average timetaken by participantsto complete the program
was 30 (SD 16) days.

Table 2 shows the outcome scores at each assessment point
compared with baseline.

Friedman ANOVA testsindicated significant changesover time
for cynicism (x2,=6.96; P=.03; W=0.13), emotional exhaustion
(x3,=12.6; P=.002; W=0.23), anxiety (x?=10.7; P=.005;
W=0.20), intolerance of uncertainty (x3=12.1; P=.002;
W=0.22), self-compassion (x%,=9.88; P=.007; W=0.18),
nonreactivity (x2,=16.7; P<.001; W=0.31), and nonjudgment
of inner experiences (X2,=19.5; P<.001; W=0.36) and personal
distress (asubdimension of empathy; x%,=6.74; P=.03; W=0.13).
No significant change was observed across the 3 time points
for the other subdimensions of empathy, such as perspective
taking (x%=5.75; P=.06; W=0.106) and empathic concern
(x%,=90.3; P=.86; W=0.006), and for depression (x%=1.72;
P=.42; W=0.032).
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Post hoc Wilcoxon signed rank tests revealed 33% reduction
of cynicism from basgline to postintervention (W,s=134; P=.04;
r=0.41) and 1 month later (W,s=140; P=.04; r=0.47), 25%
reduction of emotiona exhaustion a both points
(postintervention: W,=116; P=.02; r=0.50 and follow-up:
W,=154; P=.008; r=0.62), and 43% reduction of anxiety at
postintervention (W,g=244; P=.004; r=0.62) and 29% one month
later (W,6=228; P=.01; r=0.54; Figure 2).

Wilcoxon signed rank tests revedled 26% reduction of
intolerance of uncertainty at postintervention (W,=314; P<.001;
r=0.67) and 1 month after theend of the intervention (W,=242;
P<.001; r=0.70), 15% increase of self-compassion at both points
(postintervention: Wo,,=73.5; P=.02; r=0.50 and follow-up:
W,=36; P=.006; r=0.59), 16% increase of nonreactivity
(postintervention: W,g=22.5; P=.001; r=0.69 and follow-up:
W,6=50; P=.004; r=0.58), and 15% increase of nonjudgment
of inner experiences at postintervention (W,g=5; P<.001; r=0.81)
and 12% increase 1 month later (W,s=47; P=.003; r=0.60;
Figure 3).
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Table 2. Descriptive statistics for primary and secondary outcomes (N=27 physicians).

Values, mean (SD) Values, median (IQR) P value Effect sizes (r)
Cynicism
Baseline 2.93(1.77) 32 _a —
Postintervention 2.26 (1.26) 2(1.5) — —
1-mo postintervention 2.07 (1.38) 2(2) — —
AP at postintervention (%) -0.67 (-23) -1(-33) 04 041
A at 1-mo postintervention (%) -0.86 (-29) -1(-33) .04 0.47
Emotional exhaustion
Basdline 3.89 (1.31) 4(2) — —
Postintervention 3.22(1.31) 32 — —
1-mo postintervention 2.93(1.41) 32 — —
A at postintervention (%) -0.67 (-17) -1(-25) .02 0.50
A at 1-mo postintervention (%) —0.96 (-25) -1(-25) .08 0.62
GAD-7°
Baseline 7.63 (5.25) 7(8) — —
Postintervention 4.59 (4.45) 4(4.5) — —
1-mo postintervention 4.67 (3.85) 5(4) — —
A at postintervention (%) -3.04 (-40) -3(-43) .004 0.62
A at 1-mo postintervention (%) -2.96 (-39) -2 (-29) .01 0.54
PHQ-2¢
Baseline 0.56 (0.70) 0(1) — —
Postintervention 0.63(1.12) 0(1) — —
1-mo postintervention 0.52 (0.80) 0(1) — —
A at postintervention (%) -0.07 (-12) 0(0) .99 0.03
A at 1-mo postintervention (%) -0.04 (-7) 0(0) .97 0.11
Intolerance of uncertainty
Baseline 32.6 (10) 34(12.5) — —
Postintervention 27.4(9.31) 25(10) — —
1-mo postintervention 27.4(8.97) 25(13) — —
A at postintervention (%) -5.2(16) -9 (-26) <.001 0.67
A at 1-mo postintervention (%) -5.2 (16) -9 (-26) <.001 0.70
Self-compassion
Baseline 34.3(7) 33(11) — —
Postintervention 38.1 (6.97) 38(7) — —
1-mo postintervention 39.2 (7.87) 38 (11.5) — —
A at postintervention (%) 3.8(11) 5(15) .02 0.50
A at 1-mo postintervention (%) 4.9 (14) 5(15) .006 0.59
Nonreactivity
Baseline 19.3 (4.65) 19 (7) — —
Postintervention 22.6 (3.90) 22 (4 — —
1-mo postintervention 21.9 (4.26) 22 (4) — —
A at postintervention (%) 3.3(17) 3(16) .001 0.69
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Values, mean (SD) Values, median (IQR) P value Effect sizes (r)
A at 1-mo postintervention (%) 2.6 (13) 3(16) .004 0.58
Nonjudgment
Basdline 24 (6.66) 26 (10.5) — —
Postintervention 29.7 (5.46) 30(5) — —
1-mo postintervention 28.3(5.51) 29 (6) — —
A at postintervention (%) 5.7 (24) 4(15) <.001 0.81
A at 1-mo postintervention (%) 4.3 (18) 3(12) .003 0.60
Personal distress
Basdline 8.52 (4.43) 8(5.5) — —
Postintervention 6.96 (4.57) 7 (6) — —
1-mo postintervention 6.74 (4.64) 6 (4.5) — —
A at postintervention (%) -1.56 (-18) -1(-12) .03 0.43
A at 1-mo postintervention (%) -1.78 (-21) -2 (-25) .03 0.46
Empathic concern
Basdline 21.5(5.02) 22 (6) — —
Postintervention 22.1(3.47) 22 (5.5) — —
1-mo postintervention 21.6 (3.96) 22 (6) — —
A at postintervention (%) 0.6 (2.8) 0(0) 81 0.07
A at 1-mo postintervention (%) 0.1(0.5) 0(0) 81 0.04
Per spective taking
Basdline 20.3 (4.57) 21 (4.5) — —
Postintervention 21.2(4.31) 21 (5.5) — —
1-mo postintervention 21.7 (4.31) 22 (5) — —
A at postintervention (%) 0.9 (4 0(0) .18 0.26
A at 1-mo postintervention (%) 1.4(7) 1(5) .07 0.43

3Not applicable.

ba: change between baseline and stated time point.
CGAD-7: Generalized Anxiety Disorder-7.
dPHQ-Z: Peatient Health Questionnaire-2.

Figure 2. Box and whisker plots at baseline, at postintervention, and 1 month after intervention completion for (A) Generalized Anxiety Disorder-7
scores, (B) cynicism scores, and (C) emotional exhaustion scores from the Maslach Burnout Inventory. * P=.05, ** P=.01.
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Figure 3. Box and whisker plots at baseline, at postintervention, and 1 month after intervention completion for (A) intolerance of uncertainty scores,
(B) self-compassion scores, (C) nonreactivity, and (D) nonjudgment of inner experiences scores. *P=.05, **P=.01, ***P=.001.
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Finally, Wilcoxon signed rank tests showed a 12% reduction
in persona distress scores from baseline to postintervention
(Wq6=217; P=.03; r=0.43) and a25% reduction at 1 month after
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the end of the intervention (W,s=200; P=.03; r=0.46; Figure

4).
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Figure 4. Box and whisker plots at baseline, at post-intervention, and 1 month after intervention completion, for personal distress scores. Significance

level is denoted by asterisks: * P=.05.
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Correlations Between Burnout and Other Outcomes

Table 3 shows the correlations between the 2 burnout
dimensions of cynicism and emotional exhaustion and the other
outcomes at each assessment point. There were significant
correlations between burnout and anxiety at baseline and
postintervention (cynicism: r=0.56; P<.03 and emotiona
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exhaustion: r=0.53; P<.004) but not 1 month after the end of
the intervention. Burnout scores were also correlated with
nonreactivity scores at baseline and postintervention (cynicism:
r=0.39; P<.04 and emotiona exhaustion: r=-0.40; P<.04) but
not at follow-up. Emotional exhaustion scorewas also correlated
with self-compassion score only at baseline (r=-0.39; P<.043).
We did not observe any other correlations (r<|0.37]; P=|.06)).
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Table 3. Correlations between burnout scores and other outcomes at baseline, postintervention, and 1-month postintervention.

Variables Baseline

Postintervention

1-mo postintervention

GAD-7%x cynicism

Value 0.56

P vaue .002
GAD-7 x emotional exhaustion

Value 0.60

P vaue <.001
PH Q-Zb X cynicism

Value 0.25

P vaue 21
PHQ-2 x emotional exhaustion

Value 0.17

P value .39
IU® x cynicism

Value 0.37

P vaue .06
IU x emotional exhaustion

Value 0.15

P value 44
Self-compassion x cynicism

Value -0.22

P vaue 27
Self-compassion x emotional exhaustion

Value -0.39

P value .04
Nonreactivity x cynicism

Value -0.39

P vaue .04
Nonreactivity x emotional exhaustion

Value -0.40

P value .04
Nonjudgment x cynicism

Value -0.34

P vaue .09
Nonjudgment x emotional exhaustion

Value -0.37

P value .06
Per sonal distress x cynicism

Value 0.10

P vaue .63
Personal distress x emotional exhaustion

Value 0.06

041
.03

0.53

0.12
.56

0.08
.70

0.02
91

0.36
.07

-0.16

-0.17

41

-0.69
<.001

-0.49
01

-0.13
52

-0.02
.90

0.08
.67

0.15

0.24
22

0.32
.99

0.11
.60

0.21
.28

0.16

0.12

.55

-0.05
.80

-0.03
87

-0.35
.07

-0.35
.07

-0.17
41

-0.06
.76

0.34
.10

0.23
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Variables Baseline Postintervention 1-mo postintervention
P vaue a7 45 24
Empathic concern x cynicism
Value -0.07 -0.01 -0.24
P vaue 75 .95 .23
Empathic concern x emotional exhaustion
Vaue 0.27 0.24 0.14
P vaue A7 24 48
Per spective taking x cynicism
Value -0.17 -0.09 -0.10
P vaue .38 .67 .62
Per spective taking x emotional exhaustion
Value -0.03 -0.25 -0.15
P vaue .85 21 46

8GAD-7: Generalized Anxiety Disorder-7.
bPHQ-2: Patient Health Questionnaire-2.
ClU: intolerance of uncertainty.

Study 2

Overview

Theresultsof study 1 provided evidence that physiciansreported
lower cynicism and emotional exhaustion at postintervention
assessments compared to baseline. This was also the case for
reduced anxiety, intolerance of uncertainty, and personal distress
and increased self-compassion and mindfulness after the
intervention. No difference was observed for depression and 2
subdimensions of empathy (ie, empathic concern and perspective
taking) across time. This lack of change may be attributed to
participants reporting low levels of depression and high levels
of empathy at baseline.

To confirm the validity of these initial findings from study 1,
we conducted a preregistered replication study. We used that
same intervention but delivered it via a free smartphone-based
platform called Unwinding by Sharecare (Behavioral Health
team at Sharecare), which allows a progression of 7 daily
modules of brief didactic; 1 summary at the end; and accessto
further features, such as experience-based MT, app-triggered
check-ins, guided meditations (5-15 minutes), and clinicianlife
stories.

Similar to study 1, participants completed web-based surveys
at 3 time points: baseline, postintervention, and 1 month later
as follow-up. To be more inclusive and expand to a broader
range of clinicians, we recruited physicians and nurse
practitioners, who provide direct care and medication
prescriptions to their patients.

The same primary and secondary outcomes were included as
in study 1, with the exception of the Interpersona Reactivity
Index, which was removed due to its lack of appropriateness
for physicians, as indicated by the results of study 1.

https://formative.jmir.org/2025/1/e63197

In addition, based on the strong reduction of anxiety observed
in study 1, we aimed to explore the effects of the intervention
on further variables that have been suggested to be relevant for
the onset and maintenance of anxiety, such asworry [76], sleep
disturbances [77], and difficulties in emotion regulation [78].

We evaluated the following hypotheses:

« Hypothesis 1. there will be a main effect of time on
cynicism. Physicians and nurse practitioners will report
lower scores for cynicism at postintervention assessments
compared to baseline.

« Hypothesis 2: there will be a main effect of time on the
other variables. Physicians and nurse practitioners will
report lower scores for emotional exhaustion, anxiety,
depression, intolerance of uncertainty, worry, sleep
disturbances, and difficulties in emotion regulation and
higher scores for nonreactivity, nonjudging of inner
experiences, and self-compassion at postintervention
assessments compared to baseline.

« Hypothesis 3: cynicism and emotional exhaustion will
positively correlate with anxiety.

M ethods

Ethical Considerations

Similar to study 1, this study was approved by the Brown
University Ingtitutional Review Board (protocol 2022003296)
and followed the Declaration of Helsinki. The same consent
process was used: participants were directed to the informed
consent form on Qualtrics, and after selecting “yes’ (with a
waiver of documentation), they completed the web-based survey.
Data were anonymized with a phanumeric codes, and the final
database used only these codes. Likewise, participants were
compensated with aUS $25 Amazon gift card for the completion
of each survey (US $75 for 3 surveys). The study was
preregistered at Clinical Trials.gov (NCT06145425), except for
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the exploratory outcome of difficulties in emotion regulation
that we added later.

Participants

The same study design, recruitment process, and inclusion and
exclusion criteria were used as in study 1, except for the
additional recruitment of nurse practitioners. To be more
inclusive, we recruited physicians and nurse practitioners, who
are equally skilled and knowledgeable in providing direct care
and medication prescriptions to their patients.

I ntervention

The same intervention was delivered via the smartphone app
Unwinding by Sharecare, which included 7 daily modules of
MT, a final summary, app-triggered check-ins, guided
meditations (5-15 minutes), and clinician life stories. Participants
were encouraged to explore other app features; however, this
was optional. Similar to study 1, participants completed 1
module per day at their own pace, with check-in messagesfrom
the project director every 15 days to address technical issues
and encourage engagement.

Engagement
Datarelated to program engagement, as measured by the number

of modules completed, were obtained directly from the
Unwinding by Sharecare app.

Outcome Measures

The same approach was used as described in study 1
participants completed web-based surveys at 3 time points:
baseline, postintervention, and 1 month later asfollow-up. The
same outcomes were included as described in study 1, with the
following exceptions: the Interpersonal Reactivity Index was
removed because the results of study 1 showed that this measure
might not be appropriate for physicians. The Patient-Reported
Outcomes Measurement Information System (PROMIS), the
Penn State Worry Questionnaire, and the Difficultiesin Emotion
Regulation Scale were added as secondary outcomesto explore

https://formative.jmir.org/2025/1/e63197
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the effects of the intervention on sleep disturbances, worry, and
difficulties in emotion regulation, respectively.

PROM I Swas used to measure worry-related sleep disturbances.
Fiveitemsfrom PROMISwere presel ected based on their direct
assessment of worry interfering with sleep [79]. Items were
rated on a 5-point Likert scale (1="not at al” and 5="very
much”). Scoresrange from 5to 25, with higher scoresindicating
more sleep disturbances and greater sleep-related impairment
[79,80].

Penn State Worry Questionnaire is a 16-item questionnaire to
assess worry on a 5-point Likert scale (1="not at all typical of
me” and 5="very typical of me"). Scores range from 16 to 80,
with higher total scores indicating increased levels of worry
[81].

Difficulties in Emotion Regulation Scale is a 36-item
guestionnaire used to assess emotion regulation challenges on
a 5-point Likert scale (1="almost never” and 5="amost
always"). Scoresrange from 36 to 180, with higher total scores
indicating increased greater emotion regulation difficulty [82].

Statistical Analysis
The same dataanalysis approach described in study 1 was used.

Results

Participants

A total of 40 physicians and 10 nurse practitioners replied to
our recruitment message, and 39 (78%) participants (29
physicians and 10 nurse practitioners) met the eligibility criteria
and consented to participate between June 2023 and May 2024.
Out of this group who received the allocated intervention, of
the N = 39 participants, 29 (74%, n=20, 69% physicians and
n=9, 90% nurse practitioners) completed the 3-time point
assessments and were included in the final analysis (Figure 5).
The participant population comprised 23 women and 6 men
who worked in health care for an average of 16.4 (SD 10.1)
years. The average age was 49.6 (SD 9.8) years (Table 4).
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Figure5. CONSORT (Consolidated Standards of Reporting Trials) flow diagram of study procedures of study 2.
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Table 4. Demographic characteristics of study 2.

Antico & Brewer

Physicians+nurse practitioners

Physicians (n=20) Nurse practitioners (n=9)

(n=29)
Age (y), mean (SD) 49.6 (9.8) 49.8(10.9) 491 (6.9)
Gender, n (%)
Men 6(21) 5(25) 1(11)
Women 23(79) 15 (75) 8(89)
Race and ethnicity, n (%)
Asian 3(10) 3(15) 0(0)
Black or African American 2(7) 1(5 1(11)
Hispanic, Latinx, or Spanish 0(0) 0(0) 0(0)
White 24 (83) 16 (80) 8(89)
Work status, n (%)
Employed full time 27 (99) 18 (90) 9 (100)
Employed part time 2(7) 2(10) 0(0)
Working duration in health care (y), mean (SD) 16.41 (10.14) 14.85 (8.83) 19.89 (11.86)
Medical specialty, n (%)
Emergency medicine 3(10.2) 2(10) 1(11)
Pediatrics 6 (21) 2(10) 4 (45)
Oncology 1(3.4) 0(0) 1(11)
Palliative medicine 2(7) 2(10) 0(0)
Family medicine 2(7) 1(5 1(11)
Internal medicine 4(14) 4 (20) 0(0)
Nephrology 1(3.4) 1(5 0(0)
Hospitality 1(3.4) 1(5) 0(0)
Psychiatry 1(34) 0(0) 1(11)
Infectious disease 1(3.49) 1(5) 0(0)
Obstetrics-gynecology 3(10.2) 3(15) 0(0)
Endocrinology 1(3.49) 1(5) 0(0)
Clinical immunology 1(3.4) 1(5 0(0)
Physical medicine 1(3.9) 1(5) 0(0)
Orthopedics 1(3.4) 0(0) 1(11)
Engagement (x%,=24.3; P<.001; W=0.42), and nonjudgment of inner

At posttreatment, 100% (29/29) of the participants completed
the 7-module program; only 3 (10%) participants did not listen
to the summary at the end. The average time taken by
participants to compl ete the program was 23.8 (SD 18.7) days.
Primary and Secondary Outcomes

Multimedia Appendix 1 shows the outcome scores at each
assessment point compared with baseline. Friedman ANOVA
tests indicated significant changes over time for cynicism

(x%=13.1; P=.001; W=0.23), emotional exhaustion (x*=2.39;
P=.30; W=0.04), anxiety (x%=14.6; P<.001; W=0.25),
intolerance of uncertainty (x%=15.6; P<.001; W=0.27),
self-compassion (x%=22.2; P<.001; W=0.38), nonreactivity

https://formative.jmir.org/2025/1/e63197

experiences (x%=10.3; P=.006; W=0.18). Friedman ANOVA
tests reveal ed significant changes over timefor worry (x%=7.53;
P=.02; W=0.13), seep disturbances (x%,=7.07; P=.03;
W=0.122), and difficulties in emotion regulation (x%,=15.4;
P<.001; W=0.27). No significant change acrossthe 3 time points
was observed for depression (x%=1.77; P=.41; W=0.03).

Post hoc Wilcoxon signed rank tests revealed 33% reduction
of cynicism at both postintervention (W,g=184; P=.008; r=0.58)
and 1 month after the end of the intervention (W,5=196; P=.04;

r=0.45) and 29% reduction of anxiety scores from baseline to
postintervention (W,g=317; P=.01; r=0.49) and 57% reduction
1 month later (W,g=340; P=.006; r=0.59; Figure 6). We
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observed stronger results when we analyzed only the datafrom
physicians: a significant change across the 3 time points for

cynicism (x%=16.3; P<.001; W=0.41) and a 50% reduction in
scores from baseline to postintervention (W;¢=105; P=.003;
r=0.81) and 33% reduction 1 month later (W,4=128; P=.02;
r=0.58). Likewise, we observe similar results for anxiety over
time (x%=10.5; P=.005; W=0.26) and 33% reduction from
baseline to postintervention (W,g=150; P=.04; r=0.51) and 60%
reduction 1 month later (W,4=165; P=.02; r=0.63).

Wilcoxon signed rank tests found 12% reduction of intolerance
of uncertainty scores from baseline to postintervention
(W,=338; P=.003; r=0.57) and 8% reduction 1 month after the

end of the intervention (W,=310; P<.001; r=0.66) and 21%
increase in self-compassion scores from baseline to
postintervention (W,5=32.5; P<.001; r=0.69) and 27% increase
1 later (W,g=2; P<.001; r=0.84). We observed similar results
with data collected only from physicians. significant changes
acrossthe 3 time pointsfor intolerance of uncertainty (x%=9.24;

P=.01; W=0.23) and for self-compassion (x%=15.5; P<.001;

Antico & Brewer

W=0.39). Intolerance of uncertainty scores reduced by 22% at
postintervention (W;4=162; P=.01; r=0.59) and by 24% one
month later (W;4=158; P=.003; r=0.72) and self-compassion
scoresincreased by 31% at postintervention (W,4=9.5; P=.001,;
r=0.74) and 38% one month later (W;4=1.5; P<.001,; r=0.82).

Wilcoxon signed rank tests also found 33% increase in
nonreactivity scores from baseline to postintervention
(W,g=38.5; P<.001; r=0.72) and 39% increase 1 month after

the end of the intervention (W,g=9; P<.001; r=0.83) and 8%
increase in nonjudgment scores at postintervention (W,g=60.5;
P=.009; r=0.50) and 12% increase 1 month later (W,g=38.5;
P=.003; r=0.62; Figure 7). We observed similar results with
data only from physicians: a significant change across the 3
time points for nonreactivity (X22:18.8; P<.001; W=0.47) and
for nonjudgment (x2,=7.10; P=.03; W=0.18) and 28% increase
in nonreactivity scores at postintervention (W;g=21; P=.003;
r=0.71) and 39% increase 1 month later (W,4=4; P<.001;
r=0.85) and 10% increase in nonjudgment scores at
postintervention (W,4=40.5; P=.08; r=0.43) and 12% increase
1 month later (W44=19.5; P=.02; r=0.62).

Figure 6. Box and whisker plots at baseline, at postintervention, and 1 month after intervention completion for (A) Generalized Anxiety Disorder-7
scores, (B) cynicism scores, and (C) emotional exhaustion scores from the Maslach Burnout Inventory in 29 physicians and nurse practitioners. * P=.05,

**P=01.
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Figure 7. Box and whisker plots at baseline, at postintervention, and 1 month after intervention completion for (A) intolerance of uncertainty scores,
(B) self-compassion scores, and (C) nonreactivity toward inner experiences scoresin 29 physiciansand nurse practitioners. * P=.05, ** P=.01,*** P=.001.
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Finally, Wilcoxon signed rank tests revealed 14% reduction in
worry scores from baseline to postintervention (W,g=247;
P=.04; r=0.40) and 12% reduction 1 month after the end of the
intervention (W,g=319; P=.006; r=0.58), 10% reductionin sleep
disturbances at postintervention (W,g=283; P=.04; r=.42) and
20% reduction 1 month later (W,=268; P=.01; r=0.53), and
4% reduction in difficulties in emotion regulation scores at
postintervention (W,g=353; P=.005; r=0.54) and 8% reduction
1 month later (W,g=392; P<.001; r=0.70; Figure 8). We observe
less strong resultswith data only from physicians: atrend change
across the 3 time points for worry (x%=5.30; P=.07; W=0.13)
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and significant changes for sleep (x%,=7.53; P=.02; W=0.188)
and emotion regulation (x2,=9.29; P=.009; W=0.23). We only
observed 21% reduction in worry at 1 month after the end of
the intervention (W.g=168; P=.01; r=0.66) but not at
postintervention (W,4=116; P=.09; r=0.37). We found 22%

reduction in sleep disturbances scores from baseline to
postintervention (W,9=156; P=.02; r=0.54) and 30% reduction

1 month later (W,g=152; P=.01; r=0.64) and 8% reduction in
difficultiesin emotion regulation at postintervention (W,g=176;
P=.01; r=0.59) and 11% reduction 1 month later (W;4=192;
P=.04; r=0.73).
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Figure8. Box and whisker plotsat baseline, at postintervention, and 1 month after intervention completion for (A) worry scores, (B) sleep disturbances
scores, and (C) difficulties in emotion regulation scores in 29 physicians and nurse practitioners. * P=.05, ** P=.01,***P=.001.
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Correlations Between Burnout and Other Outcomes

Table 5 shows the correlations between the 2 burnout
dimensions of cynicism and emotional exhaustion and the other
outcomes at each assessment point. There were significant
correlations between anxiety and burnout at baseline and 1
month after the end of theintervention (cynicism: r>0.39; P<.04
and emotional exhaustion: r=0.58; P<.001) but not right after
the intervention. Burnout were correlated also with
self-compassi on scores (cynicism: r=—0.42; P<.02 and emotional
exhaustion: r=—0.56; P=.002), intolerance of uncertainty scores

https://formative.jmir.org/2025/1/e63197
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(cynicism: r=0.37; P<.05 and emotiona exhaustion: r=0.40;
P<.03), and depression (cynicism: r=0.41; P=.03 and emotional
exhaustion: r=0.41; P=.03). Burnout scoreswere also correlated
with worry (cynicism: r=0.45; P<.01 and emotional exhaustion:
r=0.51; P<.004) and emotion regulation (cynicism: r=0.46;
P<.01 and emotional exhaustion: r=0.40; P=.03). Cynicism
scores were also correlated with nonjudgment at baseline
(r=—0.49; P=.006) and with sleep after theintervention (r=0.38;
P=.04). Emotional exhaustion scoreswere also correlated with
nonreactivity scores only at baseline (r=-0.56; P=.002). We
did not observe any other correlations (r<|0.36|; P>|.054]).
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Table5. Correlations between anxiety and burnout scores at baseline, postintervention, and 1-month postintervention.

Antico & Brewer

Variables Baseline Postintervention 1-mo postintervention
GAD-7%x cynicism

Value 0.56 0.41 0.24

P vaue .002 .03 22
GAD-7 x emotional exhaustion

Value 0.60 0.53 0.32

P value <.001 .004 .10
PH Q-Zb X cynicism

Value 0.22 0.05 0.41

P value .25 81 .03
PHQ-2 x emotional exhaustion

Value 0.35 0.23 041

P value .06 24 .03
IU® x cynicism

Value 0.52 0.28 0.37

P value .004 13 .05
IU x emotional exhaustion

Value 041 0.45 04

P value .03 .01 .03
Self-compassion x cynicism

Value -0.52 -0.42 -0.62

P value .004 .002 <.001
Self-compassion x emotional exhaustion

Value -0.35 -0.17 -0.56

P value .06 37 .002
Nonreactivity x cynicism

Value -0.27 -0.20 -0.3

P value 15 .29 A1
Nonreactivity x emotional exhaustion

Value -0.56 -0.3 -0.26

P value .002 A2 A2
Nonjudgment x cynicism

Value -0.49 -0.3 -0.34

P value .006 A1 .07
Nonjudgment x emotional exhaustion

Value -0.25 -0.18 -0.34

P value .19 .35 .08
Worry x cynicism

Value -0.49 -0.45 -0.64

P value .007 .01 .001
Worry x emotional distress

Value 0.51 0.32 0.54
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Variables Baseline Postintervention 1-mo postintervention

P value .004 .09 .003
Difficultiesin emotion regulation x cynicism

Value 0.49 0.33 0.53

P vaue .01 .08 .003
Difficultiesin emation regulation x emotional exhaustion

Value 0.35 0.31 0.4

P vaue .07 10 .03
Sleep disturbances x cynicism

Value -0.22 -0.38 -0.25

P vaue .26 .04 19
Sleep disturbances x emotional exhaustion

Value -0.29 -0.2 0.36

P vaue A2 .30 .60

8GAD-7: Generalized Anxiety Disorder-7.
bPHQ-2: Patient Health Questionnaire-2.
ClU: intolerance of uncertainty.

Discussion

Principal Findings

To our knowledge, thisisthefirst research to assessthe efficacy
of adigital MT program designed with input from clinicians
specifically to address burnout. Two independent single-arm
studies were conducted to evaluate itsimpact on physicians. In
the first study, MT was delivered via podcast, while in the
second study, it was administered through a free maobile app.

Results from both studies demonstrated that MT led to
reductions in burnout, anxiety, intolerance of uncertainty, and
personal distress, while also fostering increases in
self-compassion and mindfulness, with effect sizesranging from
medium to large. In addition, the second study revealed
decreases in worry, deep disturbances, and difficulties in
emotion regulation. However, no significant changes were
observed over time for depression or perspective taking and
empathic concern, potentially due to the already low levels of
depression and high levels of perspective taking and empathic
concern reported at baseline. Furthermore, significant positive
correlationswere found between burnout and anxiety at baseline
in both studies, at postintervention in study 1, and at follow-up
in study 2, thus confirming the relationship between these 2
variables.

Reduction of Physician Burnout

Preliminary findings suggest that this training could be an
efficacious, accessible way for busy physicians to combat
burnout. Both studies showed that it reduced cynicism, with the
first al'so reducing emotional exhaustion. This may be due to
the focus of the intervention on individual well-being,
particularly addressing the interpersonal aspect of burnout.
However, individual -focused interventions alone may not fully
address physician burnout, which often requires collaborative
efforts at both the individual and organizational levels[33,83].

https://formative.jmir.org/2025/1/e63197

Increase of Mindfulness and Self-Compassion

This study builds upon prior research demonstrating that
in-person mindful ness-based interventions have been effective
in reducing burnout and anxiety among physicians [37-40].
Importantly, we were able to replicate these findings using a
digital program that is both free and less time consuming than
theintensivein-person M T used in previous studies. Thisdigital
intervention may therefore offer a more feasible option for
integration into the already hectic schedules of physicians. In
addition, this intervention contributes to the growing field of
digital therapeutics by demonstrating clinically meaningful
effects [7,60,61,84].

Consistent with numerous studies, wefound that M T increased
nonreactivity and nonjudgmental attitudes toward thoughts,
sensations, and emotions, while also enhancing self-compassion.
Self-compassion has been theorized to provide self-care during
times of distress, failure, and difficulty and to enableindividuals
to offer compassionate care to others. This concept comprises
3 interconnected components: mindfulness, self-kindness, and
common humanity [46]. In practical terms, self-compassion can
facilitate several key aspects: (1) recognizing and accepting
feelings as they arise without suppression or avoidance (ie,
mindfulness), (2) treating oneself with kindness and
understanding (ie, self-kindness), and (3) acknowledging one’s
own pain and distress as part of the broader human experience
(ie, common humanity [46]).

Therefore, self-compassion may enable health care providers,
who often struggle with perfectionism and self-criticism in
high-stakes environments where erors can have grave
consequences, to better navigate the challenges they face. Such
feelings of inadequacy have been linked to anxiety, depression,
and even suicidal ideation among medical students[85,86] and
physicians [87]. For instance, interventions promoting
self-compassion among athletes have proven successful in
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helping them manage concerns about mistakes, self-criticism,
and rumination during setbacks and uncertainties, thereby
improving both athletic performance and psychological
well-being [88].

Reduction of Personal Distress and I ntoler ance of
Uncertainty

Regarding empathy, we only observed a significant reduction
in personal distress during postintervention assessments. This
finding aligns with existing literature, which has consistently
reported that personal distress is the empathic component
positively associated with burnout [89]. However, we did not
observe any effects on the other 2 dimensions of empathy:
perspective taking and empathic concern. This outcome may
be due to a ceiling effect, as previous research with health care
professional's has also reported [90]. The high baseline scores
suggest that the chosen questionnaire may not have been
sensitive enough to capture changesin these dimensions among
physicians.

Although previous literature has shown a link between high
intolerance of uncertainty and an increased risk or presence of
physician burnout [24,91] and work-related stress and
satisfaction [21,92], these 2 studies are the first to investigate
the effects of MT on intolerance of uncertainty. We found a
significant reduction with a large effect size. Recognizing
uncertainty and devel oping coping strategies are crucial in the
field of medicine and are recognized as essential clinical
competenciesto be fostered throughout medical education and
training [93,94].

For example, when faced with clinical situations where
outcomes are difficult to predict, physicians with high
intolerance of uncertainty may experience excessive worry and
anxiety about the consequences of their decisions. They may
also struggle with self-doubt and insecurity regarding their
professional competence, leading to a sense of being “stuck”
in uncertainty and hesitancy in decision-making [95,96]. It is
estimated that 17% of the excessive costsin medical care result
from physicians' anxiety related to uncertainty management,
leading to increased tendencies to order further tests [97],
failures to adhere to evidence-based guidelines [98], and fear
of malpractice litigation and defensive practices [99].

Reduction of Anxiety and Related Variables

Importantly, we observed that MT reduced anxiety by 40%
postintervention, with moderate to large effect sizes.
Furthermore, we confirmed the positive correlation between
burnout and anxiety, although this correlation was not significant
acrossall 3time pointsin both studies. These results build upon
previous findings regarding the relationship between burnout
and anxiety [7].

Interestingly, MT also reduced variables previously associated
with the onset and maintenance of anxiety, such asworry, sleep
disturbances, and difficulties with emotion regulation. In
previousresearch, app-based MT significantly reduced anxiety
in individuals with generalized anxiety disorders [61] and
improved sleep disturbances [84]. These effects were mediated
by areductioninworry [61,84]. MT appearsto assist individuals
in interrupting habitual worry patterns by fostering

https://formative.jmir.org/2025/1/e63197
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present-focused awareness of thoughts and emotions. Guiding
physicians to observe and manage repetitive worry patterns
rather than reacting to and reinforcing them could alleviate
anxiety and burnout.

In addition, research indicates that being aware of one's own
emotions and regulating them in stressful work environments
can not only reduce personal distress but also promote prosocial
behavior [100,101]. For instance, when physicians encounter
patients with sudden worsening symptoms, they need to manage
their own discomfort to provide appropriate care for their
patients considered distressed.

Limitations

These studies offer several strengths and significant findings,
such as a freely accessible training program designed for
real-world application, preregistered outcomes, and theinclusion
of a diverse range of medica specialties in the samples.
However, they also have severa limitations.

First, both studies are single-arm trials with relatively short
follow-up periods (ie, 1 month after completing the training).
To validate the efficacy of this program and ascertain its
long-term effects, future studies using a waiting list or active
control intervention with longer follow-up periodsare warranted.
These studies could aso investigate the underlying
psychological mechanisms.

Second, the study samples are relatively small and not fully
representative, with predominantly White and female physician
participants. While future studies with balanced representation
across sexes are necessary for generalizability, it isworth noting
that women are more likely to be affected by burnout and
anxiety compared to men [102-104]. In addition, it isimportant
to recognize that burnout affects not only physicians but also
other health care professionals and students. Moving forward,
it is critical to adapt and test interventions across a wider
population within the health care system. Addressing clinician
burnout early in professional development and acknowledging
specific stressorsin the learning environment are essential steps
in mitigating its impact. In addition, both studies involved
self-selection of participants, meaning that those who chose to
participate were likely already predisposed to favor the program.
This suggeststhat the intervention might have been particularly
beneficial for individualswho were attracted to the mindful ness
component of the program. Asaresult, we do not know whether
the intervention would affect those who were lessinterested in
mindfulness or less inclined to participate.

Finally, theimpact of theintervention was assessed exclusively
through self-report measures and individual-related variables,
without considering the individual-organization relationship.
As we have noted, both individual and organizational factors
contribute to burnout. Similar to recent findings in the field
[105], future research should incorporate measures such aswork
engagement, teamwork, and feelings of being valued by the
organization, in addition to patient-rel ated ecol ogical outcomes.
While collecting data on mortality rates, complication rates,
and disease progression might be challenging across different
health care institutions, other measures such as patient
compliance, the strength of the patient-health care provider
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relationship, compassionate care, and testing and prescribing
behaviors can be effectively implemented. Understanding these
broader outcomes is crucia for developing -effective
interventions and strategies to address physician burnout and
improve patient care and health outcomes.

Conclusions

Despite these limitations, both studies demonstrated that
physicians were open to trying a pragmatically designed and
delivered digital M T program and could potentially benefit from
it. They suggest that digital MT holds promise asan accessible,
evidence-based tool for addressing burnout and related aspects

Antico & Brewer

of anxiety among physicians. However, it is important to note
that causal claims cannot be definitively made until future
randomized controlled studies are conducted. These
proof-of-concept studies serve as an initial exploration of
potential mechanisms and effect size calculations for larger
randomized controlled trials.

Furthermore, this evidence underscores the need for both
individual-focused and organizational-focused approaches to
addressing burnout, and it highlightstheimportance of involving
physiciansin the design of new interventionsto create effective
and sustainable strategies for preventing or mitigating burnout

and promoting professional well-being.
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