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Abstract
Background. There is increasing interest in brief, online training in mind-body skills to improve resilience in health professionals.
Methods. We analyzed data from an online training program in focused attention meditation. Resilience, relaxation, stress, positive
and negative affect, and flourishing were measured before and after training using standardized scales. Results. The 379 participants
included nurses (31%), physicians (21%), social workers and psychologists (10%), and others (38%). At baseline, participants
reported high levels of stress (mean 16.7 compared with population norms of 12-14). Completing modules was associated with
small but significant improvements in relaxation, resilience, stress, positive and negative affect, and flourishing (P <. 01 for all)
Conclusion. Online focused attention meditation training reaches diverse health professionals and is associated with improvements
in relaxation, resilience, stress, affect, and flourishing. Additional research is warranted to compare the long-term costeffectiveness of different amounts and types of mind-body training on clinician burnout and quality of care.
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Increasingly, health professionals report high levels of burnout
or compassion fatigue, which threatens professionalism.1-8
Because burnout has adverse personal and professional consequences,6,9 addressing stress and burnout have become priorities in multiple health professions.10-14
Mind-body practices offer attractive strategies to help stem
the tides of stress and burnout. One of the most enduring of
these practices is focused attention meditation. Popularized as
the Relaxation Response by Dr Herbert Benson, focused attention meditation has research dating back to the 1970s to support
its use in generating a hypometabolic state associated with
reduced blood pressure and pain.15-18 More recent research
suggests that regularly practicing focused attention meditation
can reduce stress and improve cognition in healthy aging adults
by altering gene expression in a number of physiologic systems.19,20 Mehta et al21 reported that a 12-hour training program based on Relaxation Response improved resilience,
stress, and empathy in palliative care clinicians.21
Health care professionals, however, may be unwilling to
commit to time-consuming training without the prospect of
immediate benefit. In a national survey, nurses rated convenience as the most important factor influencing their choice of
stress-management training.22 Brief training is desirable, but
studies have shown mixed effects of brief mind-body training
on burnout, stress, and empathy.23-29
Our prior study evaluating the feasibility of online mindbody skills training showed that diverse health professionals
readily enrolled in online training.30 For this project, we
focused on training related to focused attention. Specifically,
we wanted to answer 3 questions:

1. Which health professionals and trainees enroll in online
training in focused attention meditation (the Relaxation
Response)?
2. What are their stress and burnout levels at the time of
enrollment? That is, were participants already showing
low levels of stress and burnout which might indicate
that mind-body training is simply ‘‘preaching to the
choir’’?
3. Is completing an online module associated with any
immediate changes in relaxation, resilience, stress, positive or negative affect, or overall flourishing as measured using standardized instruments?

Methods
Design
This was a prospective cohort study. We used data collected as part of
an ongoing online elective educational program in mind-body skills
training at a large Midwestern academic health center between May 1,
2014 and September 1, 2015.
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Participants
There were 2 enrollment periods. From May 1 to July 31, 2014,
participants were recruited by email, and recruitment targeted entering
residents and graduate trainees in the health professions. Approximately 450 individuals received a direct email inviting them to participate. We did not count email ‘‘bounces.’’31,32 On August 1, 2014
registration was opened throughout the academic health center, and
announcements about the new Continuing Medical Education–
approved course were made on university websites and enewsletters. The program was offered for free, was voluntary, and was
not associated with university course credit. No deadlines were
imposed on completing modules. As per institutional policy, the
course was free to any Ohio State University (OSU) students, faculty,
and staff, and there was a nominal charge ($15 registration and $25 per
module) for non-OSU registrants.

Registration Data
During registration, participants were asked to note their profession.
Data on age, race, and ethnicity were not requested because they were
not relevant for teaching purposes. Profession was categorized in 2
ways: (1) health professionals were grouped by trainee status—trainee
(students, residents, and fellows) versus practicing professional and
(2) health professionals were categorized by profession as nurses
(clinical nurse specialists, advanced practice nurses, and other nurses),
physicians, social workers and psychologists (including licensed professional counselors), and others (including dietitians, researchers,
dentists, radiology and laboratory technicians, physical and occupational therapists, and others).

Curriculum
The curriculum (http://mind-bodyhealth.osu.edu) was described to
potential participants as a way to help health professionals become
more personally resilient and to be more effective in helping patients
manage stress. The focused attention training included three 1-hour
modules: (1) Introduction to Stress, Resilience, and the Relaxation
Response, (2) Clinical Effects of the Relaxation Response, and (3)
Physiologic Effects of the Relaxation Response. Participants were
allowed to complete the modules in any order. For this project, we
focused on participants who enrolled in any of the 3 modules and
completed at least one of the embedded self-reflection exercises.

Module Organization, Content, and Self-Reflection
Each module begins with a brief case to engage diverse clinicians’
interest in learning the subsequent content. For example, one case
concerns ‘‘Robin’’ a second-year medical student whose initial enthusiasm has waned as fall has given way to winter. She has heard that
burnout is common in health professionals and wonders if she has
become burned out.
The initial case is followed by a multiple choice question (eg,
which of the following is true about burnout among health professionals?) and its answer, immediately followed by 1 to 3 self-reflection
exercises. Self-reflection questions were included to engage learners
and help them reflect on qualities that might be affected by mind-body
training. The self-reflection opportunities were standardized instruments (see below). For each standardized instrument, scores were
automatically calculated within the web-based program, provided
immediately to participants, and stored on the project servers. Only

data from those who completed all items on at least one self-reflection
measure were included in this analysis, but participants were not
required to complete all of the questions in the self-reflection exercises
if they did not wish to do so.
Modules also included clinically relevant didactic information
about focused attention meditation with hyperlinks to peer-reviewed
research. Summary tables described the physiologic, cognitive, and
clinical effects of practicing the Relaxation Response. To assist in
clinical application, modules offered tips for teaching patients and
resources such as books, articles, and websites. Each module included
links to free, downloadable audio recordings of guided Relaxation
Response practices to support experiential learning. Audio recordings
were paired with printed directions for guided practices; there were
also links to YouTube videos of the Relaxation Response to support
experiential learning for both auditory and visual learners. The length
of the practice recordings varied from 5 to 20 minutes. Following the
links to recordings, resources, and tips for teaching these skills to
others, some of the self-reflection questions (standard instruments)
were repeated. Thus, there were approximately 30 to 45 minutes of
didactic and experiential learning between the pre- and posttraining
self-reflection questions. Each module concluded with a standard
module evaluation and 10 multiple choice questions. Continuing Medical Education credit was available only to those who completed the
evaluation and answered at least 7 of the 10 questions correctly.

Measures
To avoid repetition, each of the three modules used different, standardized measures. The Introduction to Stress, Resilience and the
Relaxation Response included 3 measures used only at the beginning
of the module and 3 numeric rating scales used at both the beginning
and the end of the module. The 3 measures used only at the
beginning of this module were the (1) Smith’s 6-item Brief Resilience Scale33; (2) 10-item Perceived Stress Scale, which has good
internal reliability and population average scores ranging from 12 to
1434,35; and (3) Maslach Burnout Inventory, which has 3 subscales
(Emotional Exhaustion, Depersonalization/Cynicism, and Personal
Accomplishment) with standard cutoff scores for high risk of
burnout among health professionals. 34,35 At the beginning and
end of this introductory module, participants were asked to rate their
(1) Relaxation, (2) Resilience, and (3) Stress on a numeric rating
scale ranging from 0 (not at all) to 10 (extremely). For these items,
higher scores were more desirable for Relaxation and Resilience,
while lower scores were more desirable for Stress.
The module on Clinical Effects of the Relaxation Response
included the 20-item version of the Positive and Negative Affect
Schedule. This scale consists of 10 positive (eg, inspired, attentive,
active) and 10 negative (eg, ashamed, nervous, distressed) adjectives
and asks participants to rate themselves on a 5-point Likert-type scale
(1 ¼ very slightly or not at all to 5 ¼ extremely).36 Higher scores on
the negative affect portion of the scale are associated with higher
stress and more physical complaints, while higher scores on the positive affect subscale are associated with social well-being and greater
physical activity.37 Negative affect is also associated with a sense of
professional overload (burnout), while positive affect is strongly correlated with resilience.38
The module on Physiologic Effects included Diener’s 8-item
Flourishing scale; each item has a 7-point Likert-type scale, and total
scores range from 8 to 56.39 The Flourishing scale has good psychometric properties and demonstrates strong positive correlations with
other measures of psychological well-being.39
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Expectations

Table 1. Participants Who Completed Self-Reflection Exercises for
Focused Attention Training.

Participants were told that changes were not necessarily expected with
a single practice session, but that by developing the habit of selfreflection in conjunction with regular mind-body practice, they might
observe changes over time, as they would if they engaged in regular
weight lifting.

Data Management and Analysis
Data were extracted from the project servers, cleaned in Microsoft
Excel (Office 365, Version 15.0.4753.1003), and analyzed in R (Version 3.2.2; The R Foundation for Statistical Computing) using simple
descriptive statistics, paired t tests, and analyses of variance.

Ethical Approvals
The project was approved by the OSU Office of Research Institutional
Review Board as part of a larger evaluation of the impact of our
overall health educational program, Skills Training in Integrative
Therapies for Caring Health Professionals.

Professional Group
Number of enrollees
Gender (% male)
From OSU
Trainees (%)
Profession
Nurse, MA, APN
Physician
Social worker, psychologist, or licensed counselor
Othera

n (%)
379
55 (15)
297 (78)
61 (16)
116 (31)
81 (21)
39 (10)
143 (38)

Abbreviations: APN ¼ Advanced Practice Nurses; MA ¼ medical assistant;
OSU ¼ Ohio State University.
a
Other included therapists, administrators, technicians, volunteers, human
resources, staff, and others.

Effects of the Relaxation Response’’ module, scores improved
modestly but significantly on the Flourishing scale (P < .01).

Discussion
Results
Between May 1, 2014 and September 1, 2015, 379 health professionals enrolled in one or more modules on focused attention
meditation and fully completed at least one self-reflection exercise; 364 (96%) participated in the module titled ‘‘Introduction
to Stress, Resilience, and the Relaxation Response,’’ 158 (42%)
participated in ‘‘Clinical Effects of the Relaxation Response,’’
and 140 (37%) participated in ‘‘Physiologic Effects of the
Relaxation Response.’’
The majority of participants were women (85%) and from
OSU (78%); 16% were trainees in the health professions. A
variety of health professionals enrolled, most commonly
nurses (31%), physicians (21%), and counselors/social workers/psychologists (10%); other health professionals who participated included chaplains, dentists, dietitians, exercise
physiologists, laboratory and radiology technicians, massage
therapists, pharmacists, physical and occupational therapists,
recreation and respiratory therapists, health coaches, volunteers, administrators, health researchers, and human resources
staff (38%) (Table 1).
At the beginning of the ‘‘Introduction to Stress, Resilience,
and the Relaxation Response’’ module, among the 357 participants who completed all items on the Perceived Stress Scale,
average scores were high (16.7 + 6.4); of the 294 who
answered all burnout questions, 60% met one or more criteria
for burnout. Among the 246 participants who completed both
before and after numeric rating scales, scores improved
modestly but significantly for relaxation, resilience, and stress
(P < .01 for each) (Table 2).
Among the 158 participants who completed before and after
scales for the ‘‘Clinical Effects of the Relaxation Response’’
module, scores improved significantly for both Positive and
Negative Affect (P < .01 for both). For the 140 participants
who completed before and after scales for the ‘‘Physiologic

This study had 3 major findings. First, focused attention meditation training appeals to diverse health professionals. Second,
those who participated did not report low levels of stress and
burnout at baseline, suggesting that the training was not
‘‘preaching to the choir.’’ Third, even brief, online training was
associated with small but significant improvements in factors
related to burnout and resilience in health professionals.
A large and diverse sample enrolled in the online training
within a short time frame, highlighting the public health relevance of online strategies to promote resilience in health professionals. Our findings on the benefits of online focused
attention meditation training corroborate a recent study of
online mindful training for nurses, showing significant reductions in stress following training.40 Demonstrating that online
training may be comparable to more expensive in-person training is important.41 As health care undergoes rapid change, there
is likely to be an increased need for convenient, affordable,
nonstigmatizing training to protect and promote clinicians’
health, build resilience, prevent burnout, and improve the quality of care.42 Other strategies, such as duty hour restriction,
have not proven particularly effective in preventing burnout.43
Although a combination of web-based training and in-person
training may be most effective in improving mindfulness measures, web-based training is more convenient and may be more
accessible to health professionals.22,44,45 Simulation technologies that combine the richness of in-person training with the
convenience of online training may also be an effective modality for mindfulness training46; further studies will need to
examine the effectiveness of different formats and combinations of electronic and in-person training.
Our results support earlier studies suggesting that even
brief training can lead to small but significant benefits for
health professionals.28,47,48 A study by Sood et al28 from
Mayo Clinic found that a brief intervention consisting of a
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Table 2. Self-Reflection Scores.
Beginning Mean + SD

Module/Scale

Introduction to Stress, Resilience, and Relaxation Response (n ¼ 364)
Brief Resilience Scale (n ¼ 364)
20.7 + 3.7
Perceived Stress Scale (normal range: 12-14) (n ¼ 357)
16.7 + 6.4
Maslach Burnout Inventory (n ¼ 294)
Emotional Exhaustion (scores >26 are considered high)
22.1 + 12.4
Depersonalization (scores >9 are considered high)
7.8 + 6.2
Personal Accomplishment (scores <34 are considered low)
35.1 + 7.4
Percentage exceeding threshold in any of 3 MBI subscales
60
Numeric Rating Scales (0-10), n ¼ 246
Relaxation
5.5 + 2.0
Resilience
6.3 + 2.1
Stress
4.6 + 2.2
Clinical effects of the relaxation response (n ¼ 158)
PANAS, Positive Affect
32.2 + 8.0
PANAS, Negative Affect
14.1 + 5.2
Physiologic effects of the relaxation response (n ¼ 140)
Flourishing
49.0 + 5.0

Ending Mean + SD

P

Measured before only
Measured before only
Measured
Measured
Measured
Measured

before only
before only
before only
before only

6.9 + 1.9
6.9 + 1.8
3.1 + 2.1

<.01
<.01
<.01

34.4 + 8.0
12.0 + 3.6

<.01
<.01

50.8 + 4.6

<.01

Abbreviations: MBI ¼ Maslach Burnout Inventory; PANAS ¼ Positive and Negative Affect Schedule.

90-minute in-person training session and 2 phone calls produced improvements in perceived stress and anxiety. We were
surprised to see significant improvements given that 60% of
our participants met criteria for burnout at enrollment and that
each module specified that no immediate improvement was
expected. However, our earlier studies also demonstrated
improvements immediately following brief, online training
in other mind-body skills such as mindfulness, guided imagery, and heart-centered meditation. 49-52 The short-term
improvements in relaxation, resilience, stress, affect, and
flourishing observed in the current study may plausibly translate into long-term improvements. For example, in another
study, participants who completed brief, online mind-body
training demonstrated lower stress, greater mindfulness, and
greater confidence in providing calm, compassionate care
than nonparticipants 3 months after training.31
Although this study offers several unique and important
observations that support and extend the findings of earlier
studies, it also has several limitations and raises additional
questions. Our sample was large, but it was conducted at one
academic institution in the Midwest and needs to be replicated
in other settings. Though some literature suggests that those
who enroll in elective mind-body skills training are similar at
baseline to those who do not, participation in our study was
voluntary, and results may not be comparable to those found in
a randomized controlled trial53; our results cannot be generalized to mandated or required programs. This study examined
immediate effects using standard instruments, but questions
remain about the duration of the observed impacts and whether
additional training, booster training, or support groups might be
valuable. What is the long-term uptake, impact, and costeffectiveness of different types, formats (online vs in-person),
and dosages (number of hours) of training among various
groups of health professionals? Although we observed statistically significant changes in measures related to burnout and

resilience, these changes were small and of unknown relevance
to actual burnout and quality of patient care. These questions
are important and will require additional prospective, controlled trials.
Despite its limitations, this study suggests that online training in focused attention meditation is attractive to diverse
health professionals, and that even brief training can improve
relaxation, resilience, stress, affect, and flourishing (at least in
the short term) in highly stressed clinicians.
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