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Abstract: 1) Background. This research examined feasibility, acceptability and outcomes of delivering a 6-week yoga-based meditation intervention to clinical teams of hospice professionals (HPs) at a large non-profit hospice organization. The intervention was
designed to increase mind-body integration and combat burnout. The manuscript was
written for different audiences including research scientists who study interoception,
burnout, meditation, or yoga, designers of meditation interventions, and hospice organizations looking for ways to mitigate HP burnout. 2) Methods. The intervention was
launched within clinical teams, beginning with a half hour online introduction to the program and exposure to the week 1 meditation at each team’s monthly all-staff meeting.
Throughout the program, HPs could access the meditations on their own via their workplace computers, tablets, and smartphones. Online pre- and post-intervention surveys
with 151 HPs assessed burnout using the Professional Fulfillment Index and mind-body
integration using the Multidimensional Assessment of Interoceptive Awareness subscales. 3) Results. Half of HPs expressed a desire to continue to have access to the meditations after the 6-week program ended. Due to covid-19 work from home restrictions,
three-fourth of HPs did a meditation at home, 29% in a car between patient visits (not
while driving), and 23% at the office. Higher interoceptive awareness was significantly
related to lower burnout, particularly lower work exhaustion. Meditation frequency was
significantly related to higher interoceptive awareness but not to burnout. 4) Conclusions.
Findings showed that yoga-based meditation intervention was feasible and acceptable
and associated with higher interoceptive awareness. The results point to a role for interoceptive awareness in reducing the risk for burnout.
Keywords: meditation; burnout; interoception

1. Introduction
The field research presented in this manuscript examined feasibility, acceptability
and outcomes of delivering a yoga-based meditation intervention for hospice professionals (HPs) at a large non-profit hospice organization to combat burnout, a syndrome characterized by mental and physical exhaustion and workplace negativity. Interventions are
critically needed to combat the threat of burnout among HPs in order to support the quality of care they are able to provide and to support their personal health and wellbeing.
The intervention adapted the tools of yoga to provide meditations designed to promote
mind-body integration and to reduce the risk of burnout and for hospice workers. We
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offer a rationale for why yoga-based meditation helps combat burnout and provide intervention and delivery strategy details, utilization data and outcomes. This thorough explication lays the groundwork for hospice organizations to consider their own intervention
strategies and enables burnout and meditation researchers to build upon this study.
In the sections that follow we elaborate on the problem of burnout for HPs. We review prior research on meditation interventions to combat burnout in healthcare professionals and HPs. We explain what we mean by yoga-based meditation. We apply theory
and research on mechanisms of effect of yoga to explain why yoga-based meditations
might combat burnout and improve mind-body integration.
Then in the methods section, we elaborate on important details of the meditation intervention, explain how the intervention delivery strategy was designed to leverage organizational structure and employee work patterns, and discuss study design and instruments used to assess feasibility, accessibility, and outcomes. We report participant demographics and pre-survey baseline data on burnout and interoceptive awareness scales.
In the results section we present feasibility and accessibility findings, including exposure to the meditation intervention and use of the meditations among HPs who were
introduced to the program. We report data on meditation use context (home, office and
car). Finally, we present analyses of the relationship between meditation usage frequency
and target outcomes (reducing burnout and increasing mind-body integration).
In the discussion section, we reflect on contributions of the study implications for
theory, researcher, and the hospice industry. We also consider study limitations and offer
recommendations for future research on yoga-based meditation burnout interventions.
The conclusions section summarizes the main achievements of the research.
1.1. HP BURNOUT AND MIND-BODY INTERVENTIONS
Prior research shows that burnout is a serious and pervasive challenge for healthcare
professionals overall including nurses, physicians, and medical school students (1). Burnout in HPs has also been identified to be a serious problem, compounded by workload
stressors and administrative demands (2). Hospice work is characterized by a multidisciplinary team approach, where interprofessional communication and seamless coordination is essential to ensure optimal delivery of care. There has been attention on the stressors that working in a hospice and/or palliative care environment places on these essential
health care workers over time. Much of this research has been conducted using survey
methodology and has depicted the prevalence of burnout in the HP population (3–6). Surveys of more than 3500 palliative care and HPs in the US spanning 5 years estimate burnout rates of 38.7% (7).
Burnout can be addressed through both personal and organizational interventions.
Organizational burnout interventions seek to modify workplace values, processes and
practices. It is critical to address organizational factors that contribute to burnout. Personal
interventions do not replace the need for organization change. However, one of the recommended steps organizations can take is to provide resources to promote self-care by
offering personal interventions (8).
Mind-body interventions (MBI) have been evaluated as methods to improve selfmanagement of stress since the introduction of Mindfulness-Based Stress Reduction
(MBSR) by Kabat-Zinn in the 1990’s (9). MBIs can include all types of meditation, relaxation and breathing techniques, yoga, tai chi, and qigong, hypnosis, biofeedback, and more
(10). In healthcare, MBIs have been tested as interventions to help professional providers
manage work-related stressors (11).
MBIs are often time consuming and a poor fit for busy healthcare professionals. Several healthcare professional studies that have been conducted that incorporated the Mindfulness Based Stress Reduction (MRBR) program.(11,12) MBSR in its origins was a groupbased 8-week program that incorporated both informal and formal practices. The program included meeting for 2 hours per week as a group, an all-day retreat (9), and daily
homework. Attrition rates in the 8 week MBSR program with a sample size of 38
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healthcare professionals were reported to be 44% even with a self-selected sample (13).
Given the demands of the original MBSR program, MBSR-like interventions for health
care professionals have attempted to shorten the program including variations of 1-3 full
days (14), and 4 weeks of regular synchronous sessions with homework (12,15).
MBSR is the most-studied MBI, but it is actually a lengthy amalgam of disparate secularized Buddhist meditations, mindful yoga, and cognitive behavioral practices. Studies
of MBSR interventions are unable to separate which of the many techniques is responsible
for stress reduction. The mindfulness meditation app Headspace, developed by a former
Buddhist monk, has been studied as a brief intervention to reduce healthcare provider
burnout and stress. There are thousands of meditation apps. Headspace consistently
ranks among the top 5 (16–18) and the company actively supports external research and
conducts its own research. Unlike MBSR, using Headspace as an intervention requires
minimal time and has no group component or live sessions. Also, unlike MBSR, Headspace uses a single consistent meditation modality (mindfulness meditations) rather than
an amalgam of techniques.
In research using Headspace with healthcare professionals, participants download
the app and did the 10-day, 10 minutes a day introduction to mindfulness meditation.
Some took up to one month to complete the 10 sessions (19,20). The introductory series
purports to teach how to meditate, by sitting in a quiet place, closing the eyes, calming the
mind, focusing on the breath, and letting thoughts and feelings come and go (21).
Novice pediatric nurses who used the Headspace app’s 10 day sequence showed
marginally more compassion satisfaction and marginally less burnout than nurses who
did traditionally delivered meditation training (19). Among medical school students, perceived stress decreased and general wellbeing increased among participants in the Headspace meditation app group compared to a control group which listened to ten 10 minute
autobiographical audio segments of the Headspace founder’s experiences with Buddhism
(20).
The MBI intervention for HPs studied in this manuscript is grounded in yoga-based
meditation, a form of somatic, movement-based meditation. The process, mechanisms
and effects of this meditation approach differ from mindfulness meditation. The current
research builds upon a study of an earlier, app-based version of a yoga-based meditation
program for HPs (22). The current study tested a revised version of the yoga-based MBI
and a delivery strategy tailored to the needs and affordances of a large hospice organization. In the initial research, one third of HPs at a medium sized hospice organization who
were invited to take part in the program downloaded the app and did a meditation at
least two times per week for six weeks. The entire organization participated at the same
time. Participants were rewarded $20 each week that they meditated at least twice. The
pre-post study (n=36) found that burnout was already very low (below 26 on the Professional Quality of Life instrument (23)). Significant though small pre-post survey improvements were found in burnout and compassion fatigue. Significant large pre-post survey
improvements were found in Attention Regulation, Emotional Awareness, Self-Regulation, Body Noticing, Body Listening, Body Trusting dimensions of interoceptive awareness (22). The study showed that the yoga-based meditation helped HPs cultivate heightened interoceptive awareness and improved mental focus - factors that can change how
stressful events are experienced and responded to (22). Focus group interviews detailed
experiential changes HPs attributed to doing the meditations and affirmed the importance
of social support that came from the entire staff going through the program at the same
time (24).
Research on MBI interventions for hospice and palliative care employees tend to
show short term improvements in wellbeing, but many of the studies had low quality of
treatment fidelity, small samples, high attrition, or a lack of theoretical consideration of
what are the essential ‘ingredients’ that underpin successful interventions (11,25,26). The
meditation components are rarely described in detail and interventions varied in terms of
delivery, length, schedule, type of instructor, practice requirements, resources provided,
and content. Our study advances understanding of yoga-based meditation and burnout,
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informs consideration of MBIs to address HP burnout, and addresses some of the weaknesses of prior MBI research.
3. YOGA-BASED MEDITATIONS AS A BURNOUT INTERVENTION
In this section we explain what we mean by yoga-based meditation and offer a rationale as to why practicing yoga-based meditations designed to promote mind-body integration might help prevent or alleviate the symptoms of HP burnout.
To support rigorous interpretation of meditation research findings, researchers
must precisely define the characteristics of the meditation intervention and the expertise
of the intervention developers (27). The meditation intervention in this study was designed by study authors Allbritton and Heeter, who are experts in meditation and trained
researchers with PhDs. Our experience and background in meditation come from the perspective of Viniyoga and Yoga Therapy originating from Sri Krishnamacharya and TKV
Desikachar (28–31). Allbritton has studied Viniyoga for over 15 years and is a practicing
C-IAYT clinical yoga therapist. Heeter is a professor of user experience and serious game
design and an RYS 200 certified yoga and meditation teacher who has been studying and
researching meditation for 9 years.
Meditation is a popular form of self-care. A 2017 national study of complimentary
care found that 14.2% of U.S. adults reported using meditation (32). Approaches to meditation that together comprise that 14% include mantra meditation, mindfulness meditation, transcendental meditation, guided imagery, progressive relaxation, and spiritual
meditation as well as meditation that is part of yoga, tai chi, and qi-gong (33). Each specific
meditation approach comprises a small fractions of meditation practitioners. By comparison, 14.3% of US adults reported doing yoga, including 19.8% of adult women (32).
Different MBI approaches engage the human system in different ways (34). Yogabased meditation practices draw upon the tools of yoga (such as attention, breath, physical
movement, meditation objects (35)). The selection and sequencing of steps in a practice
are informed by goals for the practice, needs and characteristics of who will be doing the
practice, and principles of yoga (36–38). Although the range of possible practices is endless, yoga-based practices typically involve directing attention inward to breath, body,
controlled movement, and other internal bodily sensations and feelings (31).
Theories of mechanisms of effects of yoga suggest that yoga-based meditation supports physiological and physical well-being through combined effects on high level and
low level brain network functioning. (See Figure 1.) In yoga-based meditation, high level
executive function directs attention toward interoceptive signals as they are occurring in
the body during breathing, movement and focus on a meditation object and withholding
or redirection attention away from mind wandering. Mind-body integration is supported
by engaging interoception (14,39,40), the complex iterative process of noticing and appraising, and responding to signals originating within the body (34,41). Slow, controlled
movement and breathing and attention to present moment interoceptive bodily sensations and feelings can help calm the human system and support mind-body integration
(39,42).
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Figure 1. Yoga-based meditation facilitates mind-body integration

Over time, practicing yoga-based meditation supports the inhibition of negative cognitive, emotional, and behavioral responses to stressful events, initially through conscious
restraint (14,39,40). For example, by noticing and self-regulating negative emotions and
self-talk. Over time the inhibition becomes automatic. Similarly, autonomic physiological
responses to stress during yoga-based meditation gradually transfer beyond the meditation practice period, reducing inflammation, chronic stress response, lowering heart rate,
and reducing reactivity (14,39,40). Yoga-based meditation improves high level and low
level brain network responses to stressors.
The best way to experientially understand the meditations in the intervention is to
spend 12 minutes actually doing the Week 1 Calming Meditation, which is available as
Supplement 1 to this manuscript. Each of the steps in all of the yoga-based meditations
that comprise the intervention engage interoceptive awareness and help reduce mind
wandering and rumination. The yoga-based meditations in the current study were designed with a long-term goal of helping to inhibit unhealthy responses to stress by training
interoception and promoting mind-body integration. There are other general and specific
goals of each meditations but activating and training interoception is a prominent and
omnipresent function. The meditations are described in detail in section 5.1.
4. Intervention Outcomes
In this section we introduce two categories of expected outcomes of the meditation
program (burnout and mind-body integration) and discuss why doing yoga-based meditations might bring about desirable changes.
4.1. Burnout and Yoga-Based Meditation
To assess burnout the study used the brief Stanford Professional Fulfilment Index
(PFI) to capture elements of HP distress and dimensions of wellbeing over the last two
weeks. The 16-item PFI measures is suited to assessing changes over time in work exhaustion, interpersonal disengagement and professional fulfilment (43). The index has high
reliability and convergent validity.
Work Exhaustion combines feeling physically and emotionally exhausted at work,
lacking enthusiasm for work, and feeling a sense of dread about the work one has to do.
Interpersonal Disengagement combines feeling less empathetic to their patients and to
their colleagues, less interested in talking with their patients, less connected with patients
and less sensitive to others’ feelings/emotions. Work Exhaustion and Interpersonal Disengagement can be merged to measure Overall Burnout. A third dimension of the PFI,
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Professional Fulfilment, measures feeling satisfaction, feeling worthwhile, meaningfulness and having a sense that one is making a professional contribution.
4.2. Mind-Body Integration, Interoception, and Yoga-Based Meditation
As discussed in section 3, theories of the mechanisms underpinning the beneficial
effects of yoga-based meditation predict 1) beneficial impacts from regular practice on
high level and low-level brain functions and 2) better integration of mind and body
though interoception. Interoceptive awareness is one aspect of interoception, which theories of yoga point to as central to mind-body integration and changes in how the human
system responds to stress. The Multidimensional Interoceptive Awareness Scale (MAIA)
is a survey instrument designed to measure the effects of meditation on multiple aspects
of interoceptive awareness (12,44,44). The scale was developed by a team of researchers
and practitioners with expertise in different meditation traditions including yoga, mindfulness, qigong, somatic massage, and mindfulness.
The yoga-based meditations in this study intervention were designed to activate and
train interoceptive awareness most closely related to six of the eight MAIA subscales. (The
other two subscales, Non-Distracting and Not-Worrying, ask about reacting to sensations
of discomfort or pain, which our intervention does not address.) Below we present
MAIA’s explanation of the six subscales and offer two example questions from the subscale (44):
•
Self-Regulation (ability to regulate distress by attention to bodily sensations)
Example questions: When I bring awareness to my body I feel a sense of calm; When I
am caught up in thoughts, I can calm my mind by focusing on my body/breathing.
•
Emotional Awareness (awareness of the connection between body sensations and
emotional state)
Example questions: I notice how my body changes when I am angry; I notice that my
body feels different after a peaceful experience.
•
Attention Regulation (ability to sustain and control attention to body sensations)
Example questions: I can maintain awareness of my inner bodily sensations even when
there is a lot going on around me; I can return awareness to my body if I am distracted.
•
Body Noticing (awareness of uncomfortably, comfortable, and neutral bodily sensations)
Example questions: When I am tense I notice where the tension is located in my body;
I notice changes in my breathing, such as whether it slows down or speeds up.
•
Body Listening (active listening to the body for insight)
Example questions: I listen for information from my body about my emotional state;
When I am upset, I take time to explore how my body feels.
•
Body Trusting (experience of trusting one’s body as safe and trustworthy)
Example questions: I feel my body is a safe place; I trust my body sensations.
The categories, summaries, and example questions illustrate what each subscale
measures, and suggest ways interoceptive awareness contributes to wellbeing, stress
management, and combatting burnout.
5. METHODS
The methods section is organized into details about the yoga-based meditation intervention, the intervention delivery strategy, and survey instruments. Next, sample size and
demographics are presented, followed by overall pre-survey and post-survey burnout
scores and pre-survey and post-survey interoceptive awareness scores.
5.1. Details about the intervention
To support future meta-analyses and rigorous research, meditation researchers (37)
and yoga researchers (45,46) advocate for thorough description of the process and intended outcomes meditation interventions used in research. We begin by describing the
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overall structure of the intervention and then go into detail about the content for each
week.
The intervention offered one new 12-minute yoga-based meditation recording per
week for six weeks, half guided by a male meditation teacher (Allbritton) and half by a
female meditation teacher (Heeter). HPs could access the meditations by logging in to the
program web site or by opening an app on the tablets and smartphones they used for
hospice work. The program web site had a page for each week with the meditation video
(audio guidance and video of stick figures illustrating each step), a “how and why this
works” video explaining principles of yoga-based meditation that have implications for
daily life (see Figure 2), and additional messaging to motivate regular meditation practice.
The internal app only included meditation audios.
Yoga-based meditations consist of a series of steps that draw upon the tools of yoga
(such as movement, breath, and meditation objects). Tables 1 through 3 list the specific
movements, breathing, and attentional focus used in each meditation to enable readers
expert in yoga to understand the intervention. These steps were selected and sequenced
to help bring about intended changes in the human system. For the meditations in the
intervention, there were many design constraints. The duration had to be under 12
minutes. The practices, including clear instructions and amount of time in any step, had
to be accessible to beginners who have never done yoga before. The practices were done
seated comfortably in a chair. Movements needed to be gentle and participants reminded
to move only as far as is comfortable, to avoid potential stress or strain.
Each meditation had unique goals. For example, the steps and sequencing of steps in
the Calming Meditation were chosen with a goal of relaxing the body and quieting the
mind. Aligning gentle movements with breath gave the mind something to do other than
think about itself. Early steps involved larger movements (such as bring the arms up from
the front toward the ceiling). As the meditation progressed, calming mind and body,
movements could be smaller. As the meditation progressed, participants were guided to
move a little slower on exhale. And in the later steps, to pause for a moment or two at the
end of the exhale. These exhale techniques support calming. The general intended direction of effect for each meditation is implied by its name: Calming, Peaceful Feeling, Nature, Stability, Releasing, and Cleansing Waves.
All of the meditations in the intervention shared objectives of engaging interoception
and promoting mind-body integration. Theoretical models and reviews of research explain how and why yoga-based meditations promote mind-body integration. (39,34,35,14)
For example, synchronizing slow, controlled gentle movements with inhale and exhale
requires coordination, tracking the body’s location in space, and attention to both breath
and movement. Executive function is involved in learning each movement and breath sequence. Interoceptive attention is engaged with kinesthetic, proprioceptive and spatial
sensations (39).
Table 1 lists all of the gentle movements were part of the intervention, noting which
of the meditations that movement appeared in. The first two movements and postures
were part of all six meditations. For example, arm extension out from the chest, palms
facing outward, supports releasing. Leaning forward and back, finding position that feels
most stable, supports stability. The movements in yoga-based meditations were chosen to
support the function of that meditation.
Table 1. Movements and Postures of the Yoga-Based Meditations

Meditations
Movements, Postures

Calming

Peaceful
Feeling

Nature

Stability

Releasing

Cleansing
Waves

Upright seated in chair, eyes closed

√

√

√

√

√

√

Arm extension up in front

√

√

√

√

√

√
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√
√

Raise arms up from sides a little ways, a

√

√

√

bit higher with each breath
Arm extension from chest down to side

√

Arm extension out from chest

√

√

Arm extension out from chest, palms fac-

√

ing outward
Hands on chest, arm extension down by
sides
Hands on opposite shoulders, arm exten-

√

sion down to legs
Seated forward bend

√

Move hands over thighs toward knees

√

√

Lean forward and back, finding position

√

that feels most stable

Attention to and regulation of breath are also tools of yoga-based meditations. Table
2 shows that, as previously discussed, every meditation includes aligning movement with
breath. Different yoga breathing techniques (extending exhale, pausing after exhale, visualization linked to inhale and exhale), were used to support the focus of particular meditations. The first two breath techniques (free observed breath and aligning movement
with breath) were part of all of the meditations.
Table 2. Breath and Inhale:Exhale Ratios of the Yoga-Based Meditations

Meditations
Breathing and Inhale:Exhale Ratios

Calming

Peaceful
Feeling

Nature

Stability

Releasing

Cleansing
Waves

Free observed breath

√

√

√

√

√

√

Align movement with breath

√

√

√

√

√

√

Extend exhale

√

Pause after exhale

√

On exhale, release what you no longer
need

√
√
√

On inhale, visualize a wave washing onto
the shore. On exhale the wave goes back

√

out, cleansing the shore.
Open hands on inhale, close hands on exhale

√

Meditation objects are another tool used in yoga-based meditation. A meditation object is an object the mind focuses on. Table 3 shows meditation objects for the intervention
meditations. Meditation objects can help the meditator strengthen their connection to a
the object (such as calm, peaceful, stable (47)). In the nature meditation, participants called

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 December 2020

doi:10.20944/preprints202012.0716.v1

to mind the experience of being in a favorite place in nature, activating interoceptive feelings of spending time in nature and of being in a good-feeling place. The Releasing meditation brought forward the idea of letting go of things the HP was holding on to that were
no longer needed (perhaps tension or tightness, perhaps a stressful day). And the cleansing waves meditation brought forward the idea of cleansing and the calming rhythm of
breath as gentle waves.
Table 3. Meditation Objects/Mental Focus of the Yoga-Based Meditations

Meditations
PeaceMeditation Objects

Calming

ful Feel-

Nature

Stabil-

ing

ity

Releasing

Cleansing
Waves

Notice bodily sensations

√

√

√

√

√

√

Notice level of mental activity

√

√

√

√

√

√

Call to mind a peaceful feeling

√

Imagine peaceful feeling as a handful of
seeds. Pick up seed and drop onto one of

√

your relationships
Think of favorite place in nature

√

Bring feeling of favorite place inside

√

Feel self in favorite place in nature

√

Connect with feeling of stability

√

Release tension, tightness, what you no
longer need

√

Visualize a sandy beach with gentle waves

√

The program web site page content and videos for each week emphasized a learning
principle that showed how what HPs were doing in the meditation can translate into daily
life. Table 4 lists the principle for each week.
These principles apply to all six meditations, but are introduced one week at a time,
in logical order that is consistent with the particular meditation for that week and with
the users’ growing experience with this meditation modality. Doing the Week 1 Calming
Meditation reinforced the principle that “yoga-based meditations are tools you can use to
help change how you feel,” because this aligned with their experience of doing the meditation. At the beginning and end of each meditation, HPs were guided to notice how they
feel. To check in with themselves. The principle for week 2 was that “checking in with
yourself” is a skill, in meditation and in life. Regular practice of these yoga-based meditations built capacity to check in with oneself. The “how and why this works” video for
Week 2 is included as Supplement 2 with this manuscript.
Table 4. Meditations and Principles in the 6-Week Program

Week

Meditation

Principle

1

Calming

Yoga-based meditations are tools you can use to help change how you feel.

2

Peaceful Feeling

Checking in with yourself is a skill.

3

Place in Nature

Moving only as far as is comfortable is a skill.

4

Stability

Breath is an indicator and an influencer of the state of your system.

5

Releasing

Keep your cool by responding rather than reacting to events.
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Regular practice of meditation supports self-care.

5.2. Meditation Program Delivery
The impact of a burnout intervention for HPs depends upon both the design of the
meditation program itself and also on the implementation approach and uptake of the
meditations by HPs. In this section we explain the program delivery decisions and the
organizational strategies intended to motivate and facilitate social support for doing the
meditations.
5.2.1. Adapting Program Delivery to the Needs of Clinical HPs
The practice of clinical hospice work has implications for how to deliver a yoga-based
meditation intervention. Clinical HPs are a mobile workforce who deliver onsite service
to dying patients and their families and offer virtual care support by phone. The mix of in
person and phone support varies by role, with hospice aides and nurses providing the
most in-home care and chaplains and social workers engaging in more phone support.
All patient care involves continuous need to access and update Electronic Medical Records (EMRs). The hospice organization provides clinicians with secure tablets and
smartphones to use for EMRs and internal communication systems.
The original plan was to offer the yoga-based meditation program by providing HPs
with login accounts to the mobile friendly program web site. Depending on the location
of patient homes, internet access can be unreliable, especially in remote, low population
density regions. To make access to the meditations as easy as possible and to eliminate the
need for internet access, the hospice IT department created an internal app that included
audio of all six meditations, which IT “pushed out” to all workplace tablets and
smartphones. Thus, we took advantage of omnipresent secure tablets and smartphones
that were deeply integrated into HP workflow, making it easy to access the meditations.
MP3 audios of the meditations were used in the app instead of the videos because video
files would have taken more storage space on workplace mobile devices. Since the meditations were done with eyes closed, the only difference was that HPs could not open their
eyes to see a diagram of a movement if they were uncertain what to do.
Thus, the yoga-based meditation intervention was accessible via the program web
site. HPs could also do the meditations by opening the app on their tablet or smartphone
and playing the meditation audio, with no need for log in or internet access. There were
three venues where HPs could do the meditations: in their cars (not while driving!), before
or after patient visits, at the office, and at home. (See Figure 2.)

Figure 2. Ways HPs Could Access the Meditations

5.2.2. Leveraging Organizational Structure to Foster Community and Encourage Adoption and Use
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Here we discuss program delivery decisions informed by the structure of the large
hospice organization to help HPs value the program, motivate them to do the meditations,
and harness peer and management involvement for social support.
The 6-week intervention was offered in the context of clinical teams, so the intervention would be a shared experience among co-workers. The non-profit hospice we studied
served dying patients in 62 counties across the state. The hospice was organized into geographic service regions, and within those regions into local clinical teams that deliver
hospice care support directly to patients and their families. Each team was led by an operations manager, who coordinated the work of nurses, social workers, hospice aides, and
chaplains. (There were other services and teams across the hospice organization, but the
focus of our research was on the clinical teams.)
The implementation approach elicited leadership buy-in to model valuing the importance of the intervention. Time HPs spent doing the meditations as a group and on
their own counted toward compensated work time. Yoga-based meditation program coordinators introduced the program at an online meeting to the hospice organization’s Executive Leadership team, and the execs did the Week 1 Meditation (Calming) together
then discussed plans for the program. Then the program was introduced at an online
meeting to the Clinical Directors, and they did the Week 1 Meditation together. Next,
online introduction sessions were held with each Clinical Director and the Clinical Operations Managers of the teams she supervised, and that group did the Week 1 Calming
meditation together. Finally, for each Clinical Operation Manager’s team at their regularly
scheduled monthly team all-staff meeting, a yoga-based meditation program coordinator
joined the meeting online, introduced the program to the team, and helped them locate
the app on their tablets or smartphones.
The six-week program was deployed separately to each team tied to their monthly
all-staff meeting schedules. Every participant who was able to attend their team’s monthly
online all staff meeting was introduced experienced the 12-minute Week 1 Meditation
during the meeting. The Operations Manager forwarded an email to their team each week
throughout the program, introducing the new meditation for the week, pointing out the
principle for the week, and encouraging use.
HPs could count doing the meditations as work time, but the research protocol did
not compensation participants because we wanted to measure acceptability and adoption
of the intervention on its own merit. Frequency of meditation was not incentivized. Research participation rewards were only for submitting the surveys.
5.3. Measures
Here we explain how feasibility, acceptability and intervention outcomes were measured.
5.3.1. Meditation use, feasibility, and acceptability
A primary aim of this research was to assesses feasibility and acceptability of the
yoga-based meditation intervention. In this section we define feasibility and acceptability
and operationalize how they were measured.
A consequence of making the meditations available on a local app on workplace
smartphones and tablets was that the researcher had to rely on self-report instead of automatically tracking meditation usage. The program web site did track all meditation use
for each logged in user, but almost all HP meditation use ended up being via the local
app. Usage tracking of the custom local tablet and smartphone app the Hospice IT department created for the study was beyond the scope of time and effort available to the project.
Feasibility refers to the practicality and viability of the of the team-based intervention delivery strategy as a means to reach clinical HPs with the meditation program (48).
Feasibility was assessed using self-report on the post-survey. The post-survey asked
whether the HP had done any of the meditations. Since the program was introduced at
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the team all-staff meeting where the first week meditation was played, doing at least one
meditation confirmed that the HP had been reached by the intervention.
Acceptability refers to how recipients react to the intervention (48). Acceptability
was assessed using self-report on the post-survey. Respondents were asked how many
times they did a meditation, what platforms they used (tablet, phone, computer), where
they did meditations (home, car, office), and whether they would be interested in continuing to have access to the meditations now that the 6-week program was over.
5.3.2. Outcomes (Burnout and mind-body integration)
A secondary research aim of this study was to examine whether the intervention resulted in changes in burnout or mind-body integration among participating HPs. In this
section we introduce the instrument used to measure these outcomes. Details about these
survey items were discussed earlier in section 4, Intervention Outcomes.
Burnout was assessed on the pre- and post-surveys using the Professional Fulfillment Index which measures professional fulfilment, work exhaustion, and interpersonal
disengagement (43). This index was described in Section 4.2.
Mind-body integration was assessed on the pre- and post-surveys using the six dimensions of interoceptive awareness from the MAIA scale: Self-regulation, Attention Regulation, Emotional Awareness, Body Noticing, Body Listening, and Body Trusting (44,44).
These scales were described in Section 4.2.
5.4. Study protocol, sample characteristics, and overall burnout and interoceptive awareness
levels
5.4.1. Protocol
Here we describe in detail the study protocol including how participation was organized within regional teams, team-based rewards for participation, IRB approvals, consent procedures and the study schematic.
Clinical care delivery at the hospice we studied is managed by 20 different regional
teams, each with its own operations manager, nurses, hospice aides, social workers, and
chaplains/spiritual care professionals. The intervention was deployed to all clinical care
teams, one team at a time.
Teams were rewarded with a gift card where the amount was determined by the
proportion of team members who submitted a presurvey (up to $100) and the proportion
of team members who submitted a post-survey (also up to $100). There were no individual
or team incentives for doing the meditations.
The online pre-post survey research design and intervention delivery protocols used
in the research were reviewed by the Michigan State University IRB and received an exempt determination (category 3i(b)), STUDY00003891. The pre- and post-surveys began
with an online consent form. Consenting HPs then moved to the survey questions.
The meditation intervention was delivered to 11 clinical care delivery teams in spring
(Wave 1) and 7 teams in fall (Wave 2). Two other teams scheduled for fall participation
had to postpone starting the program and were not included in the research.
A mandatory statewide covid-19 shut down began near the end of Wave 1, upending
data collection. Before covid-19, clinical HPs worked either on the road or at the office.
Covid-19 restrictions forced an immediate shift to work from home instead of working
from the office. In-home patient visits still happened, but with new safety precautions.
Some services previously offered in person occurred virtually.
Our university IRB shut down all research, and the hospice organization was occupied with the sudden, immediate need to pivot to employees working from home instead
of the office and establishing home visit procedures to protect HPs, patients, and their
families from exposure to covid-19. Therefore, post-surveys from the first 11 teams could
not be collected. We did continue sending teams weekly emails introducing the new
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meditation for the week, and some operation managers contacted the PI to report that the
meditations were helpful in coping with challenging times. The researchers continued to
send the HP teams weekly emails introducing the new meditation for the week.
To give the hospice organization time to normalize to covid-19 changes, we waited 6
months to start the second wave of deployment to hospice teams. Because of ongoing
covid-19 safety measures throughout the Wave 2 research period, HPs logged in to the
all-staff meetings from home instead of meeting in person together as they had before
covid-19. Three teams use Microsoft Teams, and 3 teams use Zoom for their all-staff meetings.
Figure 3 shows the Wave 2 study schematic.

Figure 3. Study Schematic
5.4.2. Sample Characteristics
Here sample size on the pre- and post-survey response rates and sample characteristics are reported. Survey results describe team characteristics and professional roles of HP
study participants. Demographics are estimated based on an early survey conducted
within the hospice organization.
Pre-surveys were submitted by 127 clinical HP team members and post-surveys were
submitted by 116 HPs. Ninety-two pre-post surveys were able to be matched using participant email addresses. This means that 61% of the 151 unique participants submitted
both a pre-survey and a post-survey.
The teams participating in the study served patients and families in home hospice.
Several teams covered large, sparsely populated counties. Others served medium sized
cities and surrounding areas. Size of the seven teams ranged from 7 to 30 members.
HP role was only asked on the presurvey. By role, 43% of pre-survey respondents
were nurses and 22% were hospice aides. (See Table 5.) The remaining roles (social
worker, chaplain/spiritual care, manager, administration, and other) each comprised
fewer than 10% of respondents.
Table 5. HP Roles

Role

Percent

Nurse

43%

Aide

22%
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Social Worker

7%

Chaplain/Spiritual Care

7%

Manager

5%

Administration

8%

Other

9%

n

126
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Demographics were not asked on the surveys, due to a need to keep the survey under
12 minutes while including the PFI and MAIA items. As a measure of comparison with
other hospices, we offer organization-wide demographics from comprehensive survey of
all clinical employees at the hospice organization that was conducted in 18 months earlier.
That survey showed that 90% of the hospice organization’s clinical employees were female, 90% white, and 90% age 30 or older.
5.4.3. Overall pre-and post-survey burnout
In this section baseline pre-survey and post-survey PFI scores on professional fulfilment, work exhaustion, and interpersonal disengagement are reported. The data provides
a general sense of the level of burnout among participating HPs in the 2 weeks prior to
launching the meditation intervention and one week after the intervention ended.
The pre-post survey burnout comparisons shown below are included in methods rather than results because they were not a test of intervention effectiveness. Only 61% of
survey respondents completed both a pre-survey and a post-survey and, as will be shown
later in the feasibility and acceptability section, not all HPs who completed a post-survey
were exposed to the intervention.
Burnout was measured in order to examine effects of participating in the meditation
program. Here we report overall pre- and post-survey burnout across all respondents,
regardless of meditation use. Table 6 reports overall professional fulfilment, work exhaustion, and interpersonal disengagement data across all respondents. The table includes average score, standard deviation, the percent of employees whose scores qualified as “very
high,” and number of respondents.
Table 6. Overall Pre- and Post- Survey Burnout Scores

Pre-Survey

Post-Survey

Mean

s.d.

% High

n

Mean

s.d.

% High

n

3.23

.57

39%

127

3.15

.60

32%

116

Work Exhaustion

2.26

.85

45%

125

2.25

.82

42%

114

Interpersonal

1.64

.66

17%

122

1.54

.64

14%

108

Professional Fulfilment

Disengagement
Responses on the scale can be between a low of 0 and a high of 4. Based on research,
PFI developers have determined cut points for what is considered “high” on each of the
three subscales(49). For professional fulfilment the cut point for classifying respondents
as experiencing professional fulfilment is >3.0. For work exhaustion, interpersonal disengagement, and their combination, the cut point classifying respondents as experiencing
these forms of burnout is 1.33 (49). The pre-survey results show that 39% of Wave 2 HPs
reported high professional fulfillment, 45% reported high work exhaustion and 14% reported experiencing high interpersonal disengagement.
5.4.4. Overall pre-and post-survey mind-body integration
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Here we report overall pre- and post-survey interoceptive awareness across all respondents, regardless of intervention exposure or meditation use.
Like the burnout data in the previous section, mind-body integration data provides
a general sense of the level of the six dimensions of interoceptive awareness among participating HPs prior to launching the meditation intervention and after the intervention
ended.
Table 7 reports overall Self-regulation, Attention Regulation, Emotional Awareness,
Body Noticing, Body Listening, and Body Trusting levels across all respondents. The table
includes average score, standard deviation, and number of respondents. The scores for
each MAIA subscale can range from a low of 1 to a high of 6.
Table 7. Overall Pre- and Post- Survey Interoceptive Awareness Scores

Pre-Survey

Post-Survey

Mean

s.d.

n

Mean

s.d.

n

Self-Regulation

3.74

1.03

121

3.92

1.14

104

Attention Regulation

3.72

1.11

119

3.89

1.21

103

Emotional Awareness

4.64

1.02

124

4.62

1.06

107

Body Trusting

4.44

1.23

124

4.53

1.2

109

Body Noticing

4.23

1.11

118

4.23

1.11

102

Body Listening

3.57

1.45

124

3.7

1.03

109

6. RESULTS
Results are organized into feasibility and acceptability findings, followed by analysis
of the outcomes of meditation use.
6.1. Feasibility and acceptability
Feasibility was measured as the percent of HPs who were able to attend their team’s
all-staff meeting where the program was introduced and the Week 1 meditation was
played. Acceptability was assessed by examining details of how often, on what platform,
and where the movement meditations were done by HPs who were exposed to the intervention. Desire to continue to have access to the meditations after the 6-week intervention
ended was another indicator of acceptability.
6.1.1. Feasibility
Among the 116 post-survey respondents, 22% never experienced a meditation. (They
must have missed the all-staff meeting where the program was introduced, and the first
meditation was played.) Thus, the intervention delivery strategy of introducing the program at each team’s monthly all-staff meeting successfully reached 78% of HPs on those
teams.
While running the program introduction sessions, it became clear to researchers that
locating the app with the meditation audio on tablets and smartphones took time and for
many HPs on the calls, relied on colleagues who had found the app showing how to get
to it. As will be seen in the next section on acceptability, the majority of meditation usage
occurred via smartphone or tablet, not from logging on to the meditation program web
site. A conclusion is that it was necessary for HPs to be at the program launch meeting so
that they would know how to find the meditations and be able to participate in the intervention.
6.1.2. Acceptability
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An important measure of acceptability is whether the yoga-based movement meditations appealed enough to participating HPs that they made time to do the meditations
on their own.
Table 8 shows frequency of meditation use. HPs were asked on the post-survey how
many times they did a meditation. Response categories were 0; 1; 2; 3 to 5; 6 to 10; and
more than 10. Since only one HP did meditations more than 10 times, that response was
collapsed into a 6 to 10+ times category. Column 3 is the percent of all post-survey respondents across all five categories of meditation use. Column 4 includes only HPs who
were exposed to the intervention at their team’s all-staff meetings and therefore did at
least the Week 1 meditation at least one time.
Table 8. Meditation Frequency

Among HPs exposed to
Times Played

n

Among all HPs

0

25

22%

1

31

27%

34%

2

22

19%

24%

3 to 5

29

25%

32%

6 to 10+

9

8%

9%

116

the intervention

91
Results show that about one third (34%) experienced one meditation, presumably as
a group at the online all staff meeting, and never made time to do a meditation again.
Conversely, two-thirds of HPs who were exposed to the Week 1 meditation did go on to
do at least one meditation on their own.
About one-fourth (24%) of HPs who were exposed to the intervention made the effort
to do a meditation one time on their own in addition to the all-staff meeting, for a total of
two meditation sessions. Nearly one-third (32%) experienced program meditations 3 to 5
times. Nine percent did meditations between 6 and 10 times.
The intervention was acceptable enough that two thirds of HPs who were exposed
to the Week 1 meditation went on to meditate again on their own. However, only 9%
meditated six or more times. Analysis of outcomes in later sections of this report will assess whether enough meditation experience occurred to result in a measurable change in
burnout or interoceptive awareness.
Findings about where and how HPs did the meditations confirm the importance of
having made the intervention directly and easily available on hospice tablets and
smartphones in addition to the program website. Three-fourths of post-survey respondents who played a meditation at least one time (n=91) did so at home. About one-fourth
(23%) played at least one meditation at the office. And 29% did a yoga-based meditation
in their car (not while driving). These add to more than 100% because some participants
experienced meditations in more than one location.
Among posttest respondents who played a meditation more than at all staff meeting
(n=38), 57.9% indicated that they did so using their workplace tablet, and 38.9% used their
company smartphone.
There were six different meditations, with a new meditation introduced each week.
Participants could do any meditation as often as they wanted. Sixty-two percent of HPs
only experienced one of the 6 meditations; 20% experienced 2 different meditations; 10%
experienced 3 different meditations; and 8% experienced 4 to 6 of the 6 meditations.
A promising indicator of acceptability of the intervention is that among HPs who did
a meditation at least once (n=91), 48% indicated they would like to continue to have access
to the meditations now that the 6-week program has ended. (HPs who did not experience
any meditations were not asked whether they would like continued access.)
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Meditation use and interest in having continued access varied across the seven teams.
The percent of post-survey respondents on each of the seven teams who were exposed to
at least one meditation ranges from 60% to 86.7%, contributing to an average exposure of
78.8% across all teams. Desire to continue to have access to the meditations after the 6week program ended was significantly different by team (chi square=14.354, df=5, p=.014)
with the percent of team members who wanted continued to have access ranging from a
low of 0% to a high of 85.7% across different teams.
6.2. Outcomes
Here we examine whether the intervention reduced burnout – specifically, whether
meditation frequency was associated with lower burnout. We also looked at interrelationships among the four Professional Fulfillment indices and the six dimensions of interoceptive awareness.
6.2.1. Meditation, Interoceptive Awareness, and Burnout
Independent sample t-test mean comparisons were used to test whether HPs classified as high on the PFI scales differed in meditation frequency or interoceptive awareness.
No relationship was found between meditation frequency and professional fulfillment,
workplace exhaustion, or interpersonal disengagement.
Table 9 reports significant differences based on independent sample t-test mean comparisons for Professional Fulfillment. The PFI indices were interdependent. Considering
the relationships among the three PFI scales, HPs who reported high professional fulfillment were less likely to report experiencing work exhaustion (only 21% of professionally
fulfilled HPs reported high work exhaustion, compared to 52% who did not report professional fulfillment)(t=2.840 (df=87), p=.006). None of the HPs who reported high professional fulfillment reported interpersonal disengagement, whereas 19% of HPs who were
not experiencing professional fulfillment reported high interpersonal disengagement
(t=2.530 (df=84), p=.013).
One of the six MAIA subscales, Body Trusting, was significantly higher among HPs
who were high in professional fulfillment (x=5.12, s.d.=.82) than among those reporting
low professional fulfillment (x=4.30, sd.=1.19, t=3.124(df=82), p=.002). Body trusting refers
to the experience of trusting one’s body as safe and trustworthy.
Table 9. Professional Disengagement T-Tests

Fulfilled
Body Trusting
Work Exhaustion
Interpersonal Disengagement

Mean

s.d.

NO

4.30

1.19

YES

5.12

0.82

NO

52%

50%

YES

21%

42%

NO

19%

40%

YES

0%

0%

Significance
t=3.124 (82) p= .002
t=2.840 (87) p=.006
t=2.530 (84) p=.013

Table 10 reports significant independent sample t-test differences in Professional Fulfillment and interoceptive awareness between HPs experiencing high and low overall
burnout. HPs who reported high burnout were significantly less likely to report professional fulfillment (only 9% of HPs with high burnout were high in professionally fulfillment, whereas 41% of HPs who were not experiencing burnout had high professional fulfillment.
Four of the six MAIA subscales (Self-Regulation, Attention Regulation, Body Trusting, and Body Listening) were significantly lower among HPs who reported high burnout.
These findings support the theoretical premise that interoceptive awareness plays a role
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in mitigating burnout. HPs who had better Self-Regulation, Attention Regulation, Body
Trusting, and Body Listening reported less burnout. They were able to actively listen to
their body for insight, to direct attention to bodily sensations, to notice how they were
feeling, and to use that internal interoceptive focus as a way to regulate distress.
Table 10. Burnout T-Tests

Scale

Burned out

Self-Regulation
Attention Regulation
Body Trusting
Body Listening
Professional Fulfillment (% high)

Mean

s.d.

NO

4.15

1.06

YES

3.36

0.96

NO

4.04

1.22

YES

3.44

1.04

NO

4.87

0.97

YES

3.62

1.15

NO

3.89

1.16

YES

3.23

1.05

NO

41%

50%

YES

9%

29%

Significance
t=2.933 (77) p=.004
t=1.931 (75) p=.057
t=4.899 (80) p=.000
t=2.371 (80) p=.020
t=4.899 (83) p=.005

Table 11 reports significant independent sample t-test differences in work exhaustion
and interoceptive awareness between HPs experiencing high and low work exhaustion (a
subcomponent of overall burnout). HPs who reported high work exhaustion were less
likely to report experiencing professional fulfillment (only 16% of work exhausted HPs
reported high professional fulfillment, compared to 43% who were not work exhausted).
Interpersonal disengagement only occurred among work exhausted HPs. Nineteen percent of HPs who were work exhausted also reported high interpersonal disengagement,
but none of the HPs who were not work exhausted reported interpersonal disengagement.
Three of the six MAIA subscales (Self-Regulation, Attention Regulation, and Body
Listening) were significantly lower among HPs who reported high work exhaustion.
Table 11. Work Exhaustion. T-Tests

Scale

Exhausted

Self- Regulation
Attention Regulation
Body Listening
Professional Fulfillment (% high)
Interpersonal Disengagement (% high)

Mean

s.d.

Significance

NO

4.20

1.10

YES

3.63

0.98

NO

4.13

1.19

YES

3.59

1.15

NO

3.96

1.12

YES

3.39

1.13

NO

43%

50%

YES

16%

37%

NO

19%

4%

YES

0%

26%

t=2.397 (78) p=.019
t=2.015 (76) p=.047
t=2.308 (83) p=.024
t=2.840 (87) p=.006
t=3.060 (83) p=.003

Table 12 shows significant independent sample t-test differences in PFI and interoceptive awareness between HPs experiencing high and low interpersonal disengagement
(a subcomponent of overall burnout). Consistent with earlier reporting, high interpersonal disengagement was associated with an absence of professional fulfillment. And HPs
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experiencing high interpersonal disengagement were much more likely to also report high
work exhaustion (82%) compared to HPs who were not interpersonally disengaged (35%).
None of the six MAIA subscales were significantly different based on level of interpersonal disengagement.
Table 12. Interpersonal Disengagement T-Tests

PFI index

Disengaged

Mean

s.d.

Significance

Professional Fulfillment (% high)

NO

37%

49%

t=2.530 (84) p=.013

YES

0%

0%

NO

35%

35%

YES

82%

82%

Work Exhaustion (% high)

t=3.060 (83) p=.003

6.2.2. Meditation and Interoceptive Awareness
To test the impact of the intervention on interoceptive awareness, one-way ANOVAs
were run to compare frequency of doing the meditations with MAIA scores. Three groups
of HPs were compared: those who were exposed to a meditation at all-staff meeting but
never did a meditation on their own (34%), HPs who did a meditation on their own one
time in addition to the all-staff meeting (22%), and those who did a meditation two or
more times on their own. (44%).
Table 13 shows the number of participants and average meditation frequency of these
three groups. By definition the average times meditating for the first group is 1, and the
average times meditated for the second group is 2. Group 3 average times meditating was
4.95 times. Doing a yoga-based meditation even once can help change how an HP feels
while doing the meditation. But repeated experiences with doing meditation are needed
to effect systemic changes. We would expect group three to be more likely to show burnout and interoceptive awareness effects than group 1.
Table 13. Overall Meditation Frequency by Group

Times meditated

n

Mean

s.d.

once

27

1

0

twice

17

2

0

more

35

4.95

1.72

Two of the six MAIA subscales were significantly different based on meditation frequency. Table 14 shows means and ANOVA statistics for Self-Regulation and Attention
Regulation, both of which were significantly higher in group 3 (the HPs who did meditations more than twice). The meditations in the intervention were designed in part with a
goal of activating and training interoceptive awareness. HPs who did the meditations
more often reported directing attention to interoception more often, specifically, being
significantly more likely to direct attention to bodily sensations as means of self-regulation
and as a way to regulate attention.
Table 14. Self-Regulation and Attention Regulation by Meditation Frequency

Self-Regulation

Attention Regulation

Times meditated

n

Mean

s.d.

Mean

s.d.

once

27

3.59

1.25

3.57

1.26

twice

19

3.78

0.98

3.69

1.05

more

35

4.24

0.88

4.27

1.12

F=4.519 (2,78) p=.018

F=4.218 (2,76) p=.048
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Doing the meditations more often was associated with more self-regulation and attention regulation. Although a direct relationship between doing the meditations and
burnout was not detected, meditation frequency was associated with higher interoceptive
awareness and higher interoceptive awareness was linked to lower burnout.
7. DISCUSSION
This manuscript was written for different audiences including research scientists
who study interoception or burnout or meditation or yoga or meditation interventions for
health, designers of meditation interventions, and hospice organizations looking for ways
to address HP burnout.
7.1. Understanding Yoga-Based Meditation
It is important that scientists who study meditation and hospice organizations considering burnout interventions pay attention to distinguishing characteristics of whatever
specific meditation approach they are working with. Meditation is a diverse umbrella
term. In addition to yoga-based meditation, there are other meditation approaches associated with contemplative traditions and underlying philosophies (such as Buddhism and
Qigong). There are secularized adaptations of these practices (such as mindfulness meditation and MBSR). And there are all manner of other meditative and meditation experiences, teachers, and apps.
To provide clarity about the nature of the meditations used in the intervention, this
manuscript detailed the components of the six meditations in the intervention. We included the Week 1 Calming Meditation video in supplementary materials and explained
how and why doing these meditations regularly might be expected to support mind-body
integration. Meditation is fundamentally experiential. Reading a short explanation of a
meditation does not convey what it is like to practice that form of meditation. Doing a
meditation once provides much deeper insight into the nature of a meditation intervention than reading about it, although meditating once does not begin to convey the experience of meditating regularly over a long period of time.
7.2. Accessibility and Feasibility of the Intervention and Delivery Approach
Doing yoga-based meditations requires time and attention; meditation interventions
for busy HPs need to be palatable, easy to do, and worthwhile. The meditation program
and intervention delivery approach presented here were designed to encourage HPs
throughout the hospice organization to do the meditations, to promote interoceptive
awareness and combat burnout.
Feasibility and acceptability findings were encouraging. Half of participants who experienced at least one meditation wanted to continue to have access to the meditations
after the 6-week program ended suggests that they found the meditations valuable and
had a desire to use them in the future. Two thirds of HPs who experienced at least one
meditation went on to do a meditation on their own, a finding that suggests that HPs
valued having access to these meditations. We know from focus group interviews that it
was important to have doing any personal burnout intervention count as compensated
work time even if the meditation was done outside of normal working hours, rather than
an intervention for HPs were expected to do on their own time (2). That the majority of
meditation use occurred using the app on HP’s workplace tablet or smartphone shows
the importance of providing that option.
Introducing the meditation intervention at each team’s all-staff meeting worked for
HPs who attended that meeting but left out HPs who missed that meeting. The internal
app was also hard to find, so much so that although it was available on every workplace
tablet and smartphone, HPs did not discover it unless they were told it existed and shown
exactly where and how to find it. A more prominent, easier to find app could encourage
use.
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The team-based approach to delivery likely provided social support and encouraged
use, especially if the operation manager or some of the team members were enthusiastic.
Conversely, an unenthusiastic operations manager or a vocal nay-sayer could have the
opposite effect. More research is needed on intervention implementation approaches to
understand whether team-based or organization-wide deployment is preferable.
7.3. Interoceptive Awareness and Burnout
The findings supported the proposition that interoceptive awareness helps mitigate
burnout. Here we speculate on some of the ways that interoceptive awareness might work
to reduce burnout in HPs.
PFI burnout factors were interdependent. None of the HPs who scored high on professional fulfillment reported experiencing interpersonal disengagement. None of the HPs
who scored low on work exhaustion reported experiencing interpersonal disengagement.
And HPs who were low on work exhaustion were more likely to be high on professional
fulfillment. Reducing work exhaustion could help increase professional fulfillment and
reduce interpersonal disengagement.
Theories about how doing yoga-based practices improves the ways the human system responds to stress posit that interoception facilitates mind-body integration. High
level brain processes (cognition) are better connected to bodily sensations and feelings,
helping to improve conscious decision making. And low-level brain networks (the autonomic nervous system), become conditioned to calmer and less reactive physiological responses.
Why might interoceptive awareness help combat work exhaustion? When a HP is
more aware of how she is feeling, she might take self-care steps such as taking a break,
getting enough sleep, or going for a walk. She might make different choices, perhaps saying no to an assignment or approaching work tasks differently. A third possibility is that
doing the meditations reduces reactivity to workload, mitigating the feeling of being overwhelmed.
Why might interoceptive awareness help combat interpersonal disengagement? Doing the meditations involved focusing attention on breath and body, which helps quiet
the mind and relax the body. Being more connected with oneself can reduce reactivity in
challenging interpersonal situations. Furthermore, the mediation objects in the intervention meditations were selected to be helpful in coping with challenging situations and
people. In the “Peaceful Feeling” meditation the participant supercharges seeds with a
peaceful feeling, then drops a seed onto a relationship. The “Releasing” meditation helps
HPs release what they are holding on to (such as tension or tightness, or something upsetting someone said) that they no longer need. In the “Cleansing Waves” meditation,
gentle waves wash up onto shore and then go back out. All of these practices can be helpful with difficult interpersonal situations.
Why might interoceptive awareness help increase professional fulfillment? When the
mind is less agitated, we can see more clearly. Regular practice of the meditations may
lessen focus on day-to-day problems and facilitate a big picture perspective more of the
time. The bigger picture perspective allows for more effective identification of solutions
to challenges or problems.
7.4. Meditation, Interoceptive Awareness, and Burnout
Meditation frequency was associated increased interoceptive awareness, specifically
with significantly higher post-survey levels of Self-Regulation and Attention Regulation.
Although the data did not show significant relationship between burnout and meditation
frequency, research with a larger sample and an intervention delivery strategy that engaged in more frequent meditation may find a relationship.
Future research should examine in detail how and when HPs choose to do the yogabased meditations to manage how they feel. Research on the long term effects of meditation consistently show that salutatory effects increase over time with repeated meditation
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practice (50), but HPs in the study appeared to use the meditations when needed rather
than regularly. HPs know that, due to their profession, they are at high risk of burnout.
Focus group interviews with HPs at the same organization as the current study found that
when HPs start noticing that they are feeling burned out, they take self-care steps such as
mental health days to recover (2). HPs indicated that workload and administrative demands were the major source of burnout, and that dealing with death and dying would
periodically start to feel overwhelming, either because of a particularly distressing event
or just unrelenting buildup (2). The meditations in the intervention are tools HPs can use
when life events present a need, such as before or after a stressful patient visit. Meditations
can be done regularly, such as in the mornings before starting work. Or meditations can
be done during particularly stressful times.
7.5. Study Limitations
The decision to make the meditation available via audio on an app automatically installed on hospice tablets and smartphones clearly facilitated access but introduced the
limitation of relying on post-survey self-report rather than being able to automatically
track meditation usage.
This field research was conducted in the context of busy HPs at a large hospice organization. The research team consisted of scientists who were external to the organization, and we were careful to make minimal time demands on clinical directors, operations
managers, and HP clinical staff. Time and budget limitations precluded conducting interviews with the operations managers and focus group interviews with HPs who participated in the intervention would have yielded valuable qualitative data.
7.6. Effects of Covid-19 on the Research Process and Outcomes
The global pandemic severely impacted our research. Statewide covid-19 restrictions
interrupted data collection in midstream when the spring teams were nearing their 6th
week. Research was halted (and therefore no post-surveys could be collected), drastically
reducing our eventual sample size.
Unusual stressful external events during the study period not directly related to hospice work could have increased HP burnout and diminished professional fulfillment levels. Pre-surveys were collected in August 2020, and post-surveys in October. That time
period covered the end of summer, the start of K-12 schools in hybrid or online only modalities due to covid-19, increasing covid-19 cases across the state, and the upcoming November 3 presidential elections.
Working from home, with children, partners, pets, and other interrupting factors
may make it harder to find 12 uninterrupted minutes to do a meditation than would working at the office. Before covid-19, HPs delivered care in person in patient homes, and
worked from the regional office when not traveling to make patient visits. Covid-19 forced
HPs to instantly shift from working at the office to working from their homes. The current
research cannot answer the question of whether working from home during quarantine
reduced meditation frequency.
7.7. Directions for Future Research
Given the positive feasibility and acceptability results and significant outcomes of the
current study, future research with this intervention is warranted under more normal conditions after the global pandemic has ended. Future research should collect more detailed
data about when, how often, and why HPs choose to do the meditation.
The yoga-based meditation program was administered within the hospice organizational structure. Clinical team operations managers arranged for the program to be presented at a monthly all-staff meeting, and then send emails to their teams each week
throughout the program introducing the new meditation for the week. The meditations
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were accessible on workplace tablets and smartphones without the need for internet access. Doing the meditation “counted” as paid work time.
The particular meditations were designed with HPs in mind. The duration and format as well as the specific and general intended outcomes were chosen to be accessible to
and useful for HPs. There are myriad apps and web sites offering access to hundreds of
yoga and meditation practices. Instead, this intervention offered only 6. As a result, uncertainty is reduced, and no time needs to be spent searching for the right meditation solution. Future research could compare adoption and use of access to generic meditations
with a targeted intervention like the one studied here.
The intervention was intended to help HPs with managing stress. It may be more
fruitful for hospice organizations to incorporate yoga-based meditations as tools in a sustained collection of resources for HPs to combat burnout, rather than a 6-week intervention that ends. Perhaps the meditations should always be available, with period events
and reminders to re-animate use. Studies of long-term meditators consistently find that
long term daily or frequent meditation has deeper and more systemic effects than the
kinds of novice exposure the current research and most MBI intervention research studies
(24,37,50–52). Most HPs are not likely to become long-term daily meditators, but many
will find these meditations helpful in managing stress. Developing organizational approaches to sustain and increase engagement could amplify the value of MBIs in combatting HP burnout.
8. Conclusions
This study validated feasibility and acceptability of the yoga-based meditation intervention and delivery approach and confirmed expected relationships between yogabased meditation, interoceptive awareness, and burnout.
The yoga-based meditations were valued and used by HPs. Half of those exposed to
at least one meditation expressed a desire to continue to have access to the meditations
after the 6-week program ended.
Nearly one-fifth of HPs who were exposed to the intervention at the all-staff meeting
made the effort to do a meditation one time on their own, for a total of two meditation
sessions. Nearly one-third experienced program meditations 3 to 5 times. Nine percent
did meditations between 6 and 10 times.
Making the meditations available in an app that was placed on the workplace tablets
and smartphones HPs use throughout the day for EMR updates and workplace communication, accessible without a need for internet ended up being the primary way HPs did
the meditations. Fifty-eight percent of HPs who did a meditation on their own did so using their workplace tablet and 38% did so using their workplace smartphone.
Due to covid-19 work from home restrictions, three-fourth of HPs did a meditation
at home, 29% in a car between patient visits (not while driving), and 23% at the office.
Introducing the 6-week program to individual clinical teams and doing the Week 1
meditation together at their all-staff meeting gave HPs direct experience with what yogabased meditations are like. Another benefit of deploying within a team was the social factor of being able to talk with co-workers about the experiences. A drawback of deploying
at all-staff meeting was that HPs who missed the all-staff launch missed the intervention.
Higher interoceptive awareness was significantly related to lower burnout, particularly lower work exhaustion. Meditation frequency did not have measurable effects on
burnout. Meditation frequency was linked to significantly higher self-regulation and attention regulation. Higher scores on four of six interoceptive awareness subscales were
significantly related to lower burnout in HPs.
These findings affirm a role for interoceptive awareness training address burnout
and provide validation of the yoga-based meditation intervention. Strategies to extend the
intervention beyond six weeks and to engage more meditation usage would likely increase benefits for HPs.
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