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ABSTRACT

Background: Burnout in healthcare professions is higher than other careers. An undesirable work-life balance has resulted in
declining job satisfaction among primary care physicians. Biofeedback devices teach self-regulation techniques, which reduce
stress and increase resilience. Objectives: We assessed whether self-regulation with biofeedback is effective at decreasing
stress and improving job satisfaction among primary care clinicians and nurses. Methods: Two naturally occurring cohorts of
clinicians and nurses were followed over 12 weeks. The treatment group (N = 9) completed 12 weeks of self-regulation with
optional clinic-based biofeedback and received peer support for the first half. The control group (N = 9) started a delayed
intervention after 6 weeks without peer support. Descriptive and bivariate analyses were conducted. Results: The treatment
group averaged one biofeedback session weekly for 6 min and the control group two sessions for 11 min. Adherence differed
by age. Subjects also reported using self-regulation techniques without biofeedback. Perceived stress initially increased in both
groups with intervention implementation, more so in the treatment group (P = 0.03) whose stress then decreased but was not
significant. Overall and extrinsic job satisfaction similarly increased but were not significance. Conclusion: The initial increase
in perceived stress was related to daily biofeedback adherence and clinic responsibilities. Treatment group stress then decreased
with self-regulation but was difficult to quantify in a small cohort. Larger studies could increase daily self-regulation adherence
by improving biofeedback accessibility for leisurely use. Using self-regulation with biofeedback may be an innovative approach
to reduce stress and improve job satisfaction in primary care.
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Introduction Mental and emotional homeostasis can be restored by

cultivating “psychophysiological coherence” defined as the

Primary care medicine is an extraordinarily stressful career. specific physiological state (i.e., cardiac coherence) associated
Over 60% of U.S. family physicians report at least one burnout with optimum cognitive functioning, emotional stability, and
symptom and only 35% are satisfied with their work-life balance." social resilience.”® Cardiac coherence is represented by a

sine-wave-like heart rate variability (HRV) pattern at a frequency
close to 0.1 Hz.” Practicing emotional self-regulation with
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Methods

Physicians, nurse practitioners, and nurses were recruited for the
12-week, quasi-experimental study from two family medicine
clinics. A coin toss was used to select the treatment clinic and
the control clinic where the study participants already worked.
All participants attended a baseline 1-h training session where
they learned the quick-coherence self-regulation technique and
practiced using the emWave Pro biofeedback device, both of
which were developed by the HeartMath Institute, Boulder
Creek, California. The quick coherence technique starts with
heart-focused, rhythmic breathing followed by a self-initiated
re-experiencing or remembering of positive emotion or
appreciation for a person, place, or thing,

The treatment group was asked to perform 5 min of daily
self-regulation with optional biofeedback over 12 weeks, the
first 6 of which included weekly peer support. There were two
desktop-based biofeedback devices set up at each clinic. If
biofeedback could not be used, participants were encouraged
to just use the heart-focused breathing or quick coherence
technique alone. During the baseline training session, participants
were educated when to use quick coherence, such as before
stress (before going to or starting work, before a meeting or
important call), immediately after stress (on way home from
work, before sleep), or in the moment when challenging events
occurred. The control group started the intervention at week 7
without peer support. Peer support was used in the treatment
group for the first 6 weeks to observe if it would make a
difference in both adherence and achieving cardiac coherence.
In the second 6 weeks, both groups did the intervention without
support to observe the intervention pragmatically.

Demographics were collected along with years in present job
and current field. Stress and job satisfaction were measured at
baseline, week 7, and post-intervention using the Perceived Stress
Scale (PSS) and the Minnesota Satisfaction Questionnaire—
Short Form (MSQ-SF), respectively.“” Weekly logs tracked
daily minutes of biofeedback (zero if incomplete) and daily
cardiac coherence achievement score (numerical score based
on a proprietary algorithm where higher values indicate higher
coherence).! At the end of the study, patticipants completed a
quantitative survey on their experience with self-regulation and
its sustainability.

Descriptive and bivariate analyses were completed for each
group. Significance was judged at <0.05 using P values from
Wilcoxon rank sum and signed rank tests. Our Institutional
Review Board (IRB) approved this research study before its
commencement (IRB#: 2016-0-0018).

Results

The control clinic enrolled 7 physicians and 2 ARNPs (60.0%
clinic participation rate) with one physician exiting. The treatment
clinic enrolled 4 physicians and 5 nurses with one physician and
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nurse exiting (90.0% clinic participation rate). Of the three exiting
participants, two were for reasons unrelated to the study, while
the treatment group physician exited after deciding she did not
have enough time for daily self-regulation. T1 and T2 defined
the treatment group for the first and second 6 weeks respectively,
while C1 and C2 defined the control group.

Each week, the treatment group averaged one completed
biofeedback session for 6 total minutes, while the control
group averaged nearly two completed sessions for 11 total
minutes. Despite using biofeedback less often than the control
group, average achievement score was higher in the treatment
group (T1/2 Mean (SD): 49.2 (43.7), C1/2 Mean (SD):
33.8 (79.5)). Stratification by age indicated that older treatment
group participants (=44 years old) increased biofeedback use by
nearly 3 min per session over the course of the study [Table 1].

Although we did not formally measure the use of self-regulation
without biofeedback, study participants in both groups indicated
that they did use the quick coherence technique without
biofeedback. Furthermore, most control group participants
indicated infrequent skipping of daily self-regulation. As
expected, both groups indicated there were not enough hours
in their day, they frequently felt overwhelmed, did not have time
for a full lunch break or self-regulation, and did not frequently
feel ahead on their daily tasks [Table 2].

After 6 weeks of the intervention, perceived stress increased
in both groups, more so in the treatment group (PSS; T1: 0.50,
C2:-0.06; P = 0.03). While the decrease in perceived stress in the
second 6 weeks was not significant in the treatment group, there
was an increase in both overall and extrinsic job satisfaction that
approached significance (MSQ; T'1: -0.14,'T2: 0.25; P = 0.06 and
MSQ_Extr; T1: -0.08, T2: 0.20; P = 0.07) [Table 3].

Discussion

The term “stress” was coined in 1936 by the pioneering,
Hungarian-Canadian endocrinologist Hans Selye. Selye defined
stress as “the non-specific response of the body to any demand
for change.”® Productivity initially increases with increased
stress (“eustress”); however, after a certain point for each
individual, eustress becomes distress when fatigue, exhaustion,
and health decline follow.

Burnout results from increasing interpersonal work stress
without a concomitant increase in stress adaptation or resilience.
Symptoms of burnout include fatigue, cynicism, job detachment,
and job dissatisfaction. Physician burnout is significantly higher
than most other careers, with an undesirable work-life balance
resulting in a significant decline in job satisfaction over recent
years, particularly among primary catre physicians."!! More than

a third of primary care nutses also expetience burnout.!”

A validated biofeedback tool has been previously used to
teach practitioners emotional self-regulation techniques
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Table 1: Participant Demographic Characteristics (n=18)

Treatment Group (n=9)

Control Group (n=9)

Age (in years), Mean (SD)
Gender, n (%)
Female
Male
Race, n (%)
Caucasian
Black/African American
Other
Years at current job, Mean (SD)
Years in field, Mean (SD)
# of weekly sessions, Mean (SD)
All: 1% 6 weeks (T1)/2™ 6 weeks (T2)
All: 1% 6 weeks (C1)/2™ 6 weeks (C2)
# of weekly sessions (=44 years old), Mean (SD)
1% 6 weeks (T1)/2™ 6 weeks (T2)
1% 6 weeks (C1)/2™ 6 weeks (C2)**
# of weekly sessions (=244 years old), Mean (SD)
1% 6 weeks (T1)/2* 6 weeks (T2)
1% 6 weeks (C1)/2" 6 weeks (C2)
Minutes per week, Mean (SD)
All: 1% 6 weeks (T1)/2 6 weeks (T2)
All: 1% 6 weeks (C1)/2™ 6 weeks (C2)**
Minutes per week (<44 years old), Mean (SD)
1% 6 weeks (T1)/2™ 6 weeks (T2)
1% 6 weeks (C1)/2™ 6 weeks (C2)**
Minutes per week (=244 years old), Mean (SD)
1% 6 weeks (T1)/2™ 6 weeks (T2)*
1+ 6 weeks (C1)/2™ 6 weeks (C2)**
Cardiac Coherence Achievement Score, Mean (SD)

1.1 (3.0)

0.9 (1.0)

1.5 (2.9)

6.4 (1.0)

5.8 (0.9)

7.8 (0.9)

44.0 (7.7) 40.0 (9.8)
7 (78.0) 7 (78.0)
2 (22.0) 2(22.0)
7 (78.0) 8 (89.0)
2 (22.0) 00.0)
0 (0.0) 1 (11.0)
5.5 (7.6) 8.2 (6.6)
12.2 (9.8) 123 (8.0)
339
__________ 1.9 (3.9)
o@o
__________ 2.3 (4.0)
2040
,,,,,,,,,, 1.6 (3.9)
670
__________ 11.3 (1.5)
4809
__________ 11.5 (1.4)
10315
,,,,,,,,,, 11.3 (1.5)
49.2 (43.7) 33.8 (79.5)

*P<0.10, #¥P<0.05. P were calculated using rank sum/sign tests. T1: 1% 6 weeks of treatment group, T2: 2™ 6 weeks of treatment group, C1: 1% 6 weeks of control group, C2: 2™ 6 weeks of control group

providing immediate and sustained psychological benefits.>"
The biofeedback process connects the practitioner to an HRV
monitor while they practice specific self-regulation techniques
to help achieve cardiac coherence. Although adding biofeedback
to stress management interventions can improve indicators of
stress, there are limited physician studies using self-regulation
techniques with biofeedback to reduce stress, none of which
are in primary care settings.’) One randomized controlled
trial (RCT) has shown self-regulation techniques with
biofeedback monitoring are a simple, effective stress-reduction
strategy for tertiary care physicians.'"" Another healthcare
study used a pretest/posttest model and self-selected
employees (including physicians and nurses) within an academic
medical center; their results supported the stress-reducing
and resilience-building effects of self-regulation with
biofeedback.!'” Even though some studies have not obsetrved
any significant effectiveness of biofeedback,!™”! studies looking
at other high-stress professions had more promising and
consistent results. For example, a study of combat veterans
both with and without PTSD showed cognitive improvement
after training in self-regulation and weekly HRV,F and an RCT
demonstrated that pre-deployment self-regulation training
resulted in lower post-deployment PTSD symptom scores.!'d A
study with correction officers revealed significant improvements
in resilience, cholesterol, glucose, heart rate, and blood pressure

Journal of Family Medicine and Primary Care 970

at a projected annual healthcare cost savings of $1,179 per
employee.' Chronic diseases often have a psychological
component, and numerous studies have also demonstrated
reduced stress and improved psychological functioning in these
patients when using self-regulation with HRV biofeedback!"**!
and without it.?¥ Thus, there is a need to assess whether using
a daily self-regulation practice with HRV biofeedback is a
practical way to improve stress and job satisfaction amongst
primary cate clinicians and nurses.

Studies have shown self-regulation and resilience to be positive
predictors of physician well-being and negative predictors of
burnout.""*? Our study reaffirms these findings in clinicians
and nurses. Had the intervention continued over a longer period
of time, we would expect continued improvements in average
achievement scores, perceived stress, and job satisfaction.

The treatment group completed less weekly biofeedback
sessions with less time per session compared to the control
group, suggesting that weekly peer support did not help improve
adherence. However, average achievement score was higher
in the treatment group, a possible result of the initial weekly
peer support encouraging cardiac coherence and doing the
intervention 6 weeks longer than the control group. On the other
hand, the control clinic may have had a work flow that allowed
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Table 2: Attitudes towards and experiences with self-regulation (n=14)

Never or Almost Never

Sometimes, n (%) Fairly or Very Often, n (%)

n (%)
Self-Regulation Frequency of Treatment 2 (28.0) 3 (42.9) 2(28.6)
self-regulation use Control 2 (28.6) 3 (42.9) 2 (28.6)
Total 4 (28.6) 6 (42.9) 4 (28.6)
Frequency of Treatment 2 (28.6) 3 (42.9) 2 (28.6)
self-regulation use for Control 3 (42.9) 4(57.2) 0 (0.0)
stress relief Total 5(35.7) 7 (50.0) 2 (14.3)
Frequency of skipping Treatment 2 (28.6) 3 (42.9) 2 (28.6)
self-regulation Control 3 (42.9) 4(57.2) 0(0.0)
Total 5 (35.7) 7 (50.0) 2 (14.3)
Time in Not enough hours in Treatment 0 (0.0) 1(14.3) 6 (85.7)
Clinic/for day Control 0 (0.0) 1(14.3) 6 (85.7)
Self-Regulation Total 0 (0.0) 2 (14.3) 12 (85.7)
Overwhelmed feeling Treatment 0 (0.0 4 (57.2) 3 (42.9)
Control 1(14.3) 1(14.3) 5 (71.4)
Total 1(7.2) 5 (35.7) 8 (57.1)
Time allowed for Treatment 6 (85.7) 1 (14.3) 0 (0.0
self-regulation Control 5(71.4) 1(14.3) 1(14.3)
Total 11 (78.6) 2 (14.3) 1(7.2)
Felt ahead in daily tasks Treatment 3 (42.9) 4 (57.2) 0 (0.0
Control 5(71.4) 2 (28.6) 0 (0.0)
Total 8 (57.1) 6 (42.9) 0 (0.0)
Had time for full lunch Treatment 3 (42.9) 0 (0.0) 4 (57.2)
break Control 4 (57.1) 2 (28.6) 1(14.3)
Total 7 (50.0) 2 (14.3) 5 (35.7)
Feel patients received Treatment 0 (0.0) 1 (14.3) 6 (85.7)
appropriate time Control 2 (28.6) 1(14.3) 4(57.2)
Total 2 (14.3) 2 (14.3) 10 (71.4)
Table 3: Comparing differences between stages, within, or across arms (n=18)
Mean value of A P
Treatment (T) Control (C) T C Tvs.C
T1 T2 C1 C2 T1vs T2 Clvs C2 TilvsCl T2vs C2 T1 & C2
Change (A) MSQ* 0.14 0.25 0.14 0.20 0.06 1.0 0.13 1.0 0.61
between MSQ_Extr** -0.08 0.20 0.08 0.15 0.07 0.83 0.13 1.0 0.80
periods-All MSQ_Intre* -0.19 0.31 0.18 0.26 0.16 0.84 0.05 0.94 0.64
PSSHH** 0.50 -0.08 -0.06 0.17 0.16 0.79 0.07 0.41 0.03
Change (A) MSQ* -0.11 0.49 0.26 0.15 0.25 0.63 0.23 0.21 0.59
between MSQ_Extr** -0.01 0.41 0.23 0.15 0.50 0.71 0.28 0.37 0.40
periods-<44 years  ©NSQ_Intr+* -0.22 0.59 0.29 0.16 0.25 0.88 0.11 0.23 0.93
old PSSHH** 0.23 0.13 -0.15 0.2 1.0 0.79 0.63 1.0 0.29
Change (A) MSQ* -0.17 0.02 -0.03 0.30 0.50 1.0 0.70 0.14 0.81
between MSQ_Extr** -0.16 -0.01 -0.10 0.15 0.25 1.0 0.70 0.55 0.86
Ple;iods-244 years  MSQ_Intrt* -0.16 0.03 0.04 0.45 0.75 0.5 0.51 0.20 0.68
O.
PSStk 0.77 -0.30 0.07 0.10 0.25 1.0 0.08 0.40 0.10

T1: the mean of the 1 6 weeks’ changes in treatment group. (Mean (week 6-Baseline)). T2: Mean of 2™ 6 weeks’ changes in treatment group. (Mean (week 12-week 6)). C1: Mean of 1% 6 weeks

changes in control

group. (Mean (week 6-Baseline)). C2: Mean of 2™ 6 weeks’ changes in control group. (Mean (week 12-week 6)). T1&C2: Mean of pooled changes in 1% 6 weeks in treatment group & 2™ 6 weeks in control group. *As

MSQ score increases, job satisfaction increases. Therefore, a higher or positive change (A) MSQ score is the expected result from this intervention. **As MSQ_Extr score increases, extrinsic job satisfaction increases.
Therefore, a higher or positive change (A) MSQ_Extr score is the expected result from this intervention. ***As MSQ_Intr score increases, intrinsic job satisfaction increases. Therefore, a higher or positive change (A)
MSQ_Intr score is the expected result from this intervention. ****As PSS score increases, stress increases. Therefore, a lower or negative change (A) in PSS score is the expected result from this intervention

more time for self-regulation sessions or had subjects with a
more favorable view of self-regulation practices.

Perceived stress was higher and job satisfaction lower in the

first 6-week period followed by a trending increase in job
satisfaction and decrease in perceived stress. It is well known
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that self-regulation increases self-awareness, so the initial
increase in perceived stress is not surprising if using the
biofeedback device daily while at work was first experienced as
an additional clinic responsibility. Once subjects experienced
some of the beneficial effects of self-regulation, it may have
become more desirable for them to continue it as a daily or
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regular practice, especially in the treatment group which was
older than the control group.

Age may be a contributing factor to new interventions
implemented in the clinical environment. Interestingly, once
those = 44 years of age adopted self-regulation practices, they
participated in more sessions over longer periods of time.
Additionally, the increase in both average number of weekly
sessions and session length in all age groups indicates positive
receipt of the short 12-week intervention. Future studies may
focus on why age impacts adoption of self-regulation. Moreover,
studies evaluating the connection between provider behavior,
self-regulation practices, and biofeedback use would provide
useful insights.

The implications of this self-regulation intervention show
promise for clinicians of all ages working in high stress
environments with the potential for lower job satisfaction.
Current large-scale studies on primary care burnout show a
high prevalence rate between 40 and 55% among clinicians and
staff.'"?31 Resilience sits on the opposite end of the spectrum
from interpersonal stressors, such as work-life balance, and
is said to combat burnout.’**? This study demonstrates that
self-regulation practices for primary care physicians can help
them adapt to interpersonal stressors resulting in building their
personal resilience to prevent or reverse burnout.

The limitations of this pilot study are biofeedback non-adherence,
a short intervention period, and pooled results. For example,
despite being able to use self-regulation at any time without
biofeedback, one physician exited the treatment group because
it was difficult to add 5 min of daily biofeedback to numerous
other clinic responsibilities. However, this physician felt that
biofeedback was helpful to initially learn the self-regulation
techniques, which she still uses “throughout the day to de-stress
and before sleep.”

Since self-regulation is the intervention and biofeedback
supportive, a larger study can improve adherence by providing
participants their own phone-based biofeedback device to use
at any time. If the number of such biofeedback devices wete
limited, participants could share devices to achieve a recommended
minimum weekly use (previously reported as min/week).!
Furthermore, the frequency of self-regulation without biofeedback
should be analyzed (we only collected biofeedback-based data
because we initially thought achievement score would be most
objective). If adherence were improved, the intervention period
would not necessatily need to be longer."! Rather than pooling
results, a larger sample size would also allow stress and job
satisfaction levels to be separately assessed based on clinical role
such as physician, advanced practice clinician, nurse, etc. Despite
the limitations of this pilot, these insights are invaluable for future
studies looking to improve physician well-being.

In conclusion, the initial increase in perceived stress was related
to daily biofeedback adherence along with clinic responsibilities.
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Treatment group stress then decreased with self-regulation but
was difficult to quantify in a small cohort. Future studies should
include more participants and could increase self-regulation
adherence by supplying portable biofeedback devices to allow
leisurely use. Using biofeedback to train primary care clinicians
and nurses in self-regulation may be an innovative approach to
reduce stress and improve job satisfaction.

Acknowledgements

The authors would like to thank Alyson Listhaus, MPH, and
Lauren Bielick, BSN, RN, for their help in preparing the IRB and
Arch Mainous, PhD, for reviewing the manuscript.

Financial support and sponsorship

This work was supported by an internal project award.

Conflicts of interest

There are no conflicts of interest.

References

American Academy of Family Physicians (AAFP).
Family Physician Burnout, Well-Being, and Professional
Satisfaction (Position Paper). Available from: https://www.
aafp.org/about/policies/all/physician-burnout.html. 2014.
Updated 2017. [Last accessed on 2018 Jul 11].

McCraty R, Zayas MA. Cardiac coherence, self-regulation,
autonomic stability, and psychosocial well-being. Front
Psychol 2014;5:1-13.

Beckham AJ, Greene TB, Meltzer-Brody S. A pilot study of
heart rate variability biofeedback therapy in the treatment
perinatal depression on a specialized perinatal psychiatry
inpatient unit. Arch Womens Ment Health 2013;16:59-69.

McCraty R, Atkinson M, Tomasino D, Stuppy WP. Analysis
of twenty-four-hour heart rate variability in patients with
panic disorder. Biol Psychol 2001;56:131-50.

Ginsberg JP, Berry ME, Powell DA. Cardiac coherence and
posttraumatic stress disorder in combat veterans. Altern
Ther Health Med 2010;16:52-60.

Cohen S, Kamarck T, Mermelstein R. A global measure of
perceived stress. ] Health Soc Behav 1983;24:386-96.

Koelbel PW, Fuller SG, Misener TR. An explanatory model of
nurse practitioner job satisfaction. ] Am Acad Nurse Pract
1991;3:17-24.

HeartMath Inc. Achievement Scores. Available from: https://
www.heartmath.com/support/knowledgebase/?article=kA1
80000000XbXvCAK&t=Achievement+Scores. [Last accessed
on 2017 Dec 12].

The America Institute of Stress. (2020, February 29). What
is stress? Retrieved from: https://www.stress.org/what-is-
stress.

Shanafelt TD, Hasan O, Dyrbye LN, Sinsky C, Satele D,
Sloan J, et al. Changes in burnout and satisfaction with
work-life balance in physicians and the general US working
population between 2011 and 2014. Mayo Clin Proc
2015;90:1600-13.

Dyrbye LN, West CP, Satele D, Boone S, Tan L, Sloan J, et al.
Burnout among U.S. medical students, residents, and early
career physicians relative to the general U.S. population.

10.

11.

Volume 10 : Issue 2 : February 2021



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Orlando, et al.: Self-regulation: improve stress & job satisfaction

Acad Med 2014;89:443-51.

Dolan ED, Mohr D, Lempa M, Joos S, Fihn SD, Nelson KM,
et al. Using a single item to measure burnout in primary
care staff: A psychometric evaluation. J Gen Intern Med
2015;30:582-7.

De Witte NA]J, Buyck I, Daele TV. Combining biofeedback
with stress management interventions: A systematic
review of physiological and psychological effects. Appl
Psychophysiol Biofeedback 2019;44:71-82.

Lemaire JB, Wallace JE, Lewin AM, de Grood J, Schaefer JP.
The effect of a biofeedback-based stress reduction
management tool on physician stress: A randomized
controlled clinical trial. Open Med 2011;5:e154-63.

Buchanan TM, Reilly PM. The impact of HeartMath resiliency
training on health care providers. Dimens Crit Care Nurs
2019;38:328-36.

Pyne JM, Constans JI, Nanney JT, Wiederhold MD, Gibson DP,
Kimbrell T, et al. Heart rate variability and cognitive bias
feedback interventions to prevent post-deployment PTSD:
Results from a randomized controlled trial. Mil Med
2019;184:e124-32.

McCraty R, Atkinson M, Lipsenthal L, Arguelles L. New
hope for correctional officers: An innovative program
for reducing stress and health risks. Appl Psychophysiol
Biofeedback 2009;34:251-72.

Burch JB, Ginsberg JP, McLain AC, Franco R, Stokes S,
Susko K, et al. Symptom management among cancer
survivors: Randomized pilot intervention trial of heart rate
variability biofeedback. Appl Psychophysiol Biofeedback
2020;45:99-108.

Kim S, Zemon V, Lehrer P, McCraty R, Cavallo MM,
Raghavan P, et al. Emotion regulation after acquired brain
injury: A study of heart rate variability, attentional control,
and psychophysiology. Brain Inj 2019;33:1012-20.

Kim S, Rath JF, McCraty R, Zemon V, Cavallo MM, Foley FW.
Heart rate variability biofeedback, self-regulation, and
severe brain injury. Biofeedback 2015;43:6-14.

Scolnick B, Mostofsky DI, Keane R]J. Pilot study employing
heart rate variability biofeedback training to decrease
anxiety in patients with eating disorders. J Eat Disord
2014;2:17.

Soer R, Vos D, Hofstra B, Reneman MF. Heart coherence
training combines with back school in patients with chronic
non-specific low back pain: First pragmatic clinical results.
Appl Psychophysiol Biofeedback 2014;39:259-67.

Journal of Family Medicine and Primary Care

973

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Kim S, Zemon V, Cavallo MM, Rath JF, McCraty R, Foley FW.
Heart rate variability biofeedback, executive functioning
and chronic brain injury. Brain Inj 2013;27:209-22.

Luskin F, Reitz, M, Newell K, Quinn T, Haskell W.
A controlled pilot study of stress management training of
elderly patients with congestive heart failure. Prev Cardiol
2002;5:168-72.

Gagnon M-CJ, Durand-Bush N, Young BW. Self-regulation
capacity is linked to wellbeing and burnout in physicians
and medical students: Implications for nurturing self-help
skills. Int J Wellbeing 2016;6:101-16.

Krasner MS, Epstein RM, Beckman H, Suchman AL,
Chapman B, Mooney CJ, et al. Association of an
educational program in mindful communication with
burnout, empathy, and attitudes among primary care
physicians. JAMA 2009;302:1284-93.

Hlubocky FJ, Rose, M, Epstein RM. Mastering resilience in
oncology: Learn to thrive in the face of burnout. Am Soc
Clin Oncol Educ Book 2017;37:771-81.

West CP, Dyrbye LN, Shanafelt TD. Physician burnout:
Contributors, consequences and solutions. J Intern Med
2018:516-29.

Blechter B, Jiang N, Cleland C, Berry C, Ogedegbe O,
Shelley D. Correlates of burnout in small independent
primary care practices in an urban setting. ] Am Board Fam
Med 2018;31:529-36.

Puffer J, Knight HC, O’Neill TR, Rassolian M, Bazemore AW,
Peterson LE, et al. Prevalence of burnout in board certified
family physicians. J] Am Board Fam Med 2018;30:125-6.

Knox, M., Willard-Grace, R., Huang, B. Grumbach K. Maslach
burnout inventory and a self-defined, single-item burnout
measure produce different clinician and staff burnout
estimates. J Gen Intern Med 2018;33:1344-51.

Robertson HD, Elliott AM, Burton C, Robertson HD,
Elliott AM, Burton C, Iversen L, Murchie P, Porteous T, et al.
Resilience of primary healthcare professionals: A systematic
review. Br J Gen Pract 2016;66:e423-33.

Montero-Marin J, Tops M, Manzanera R, Demarzo MM,
de Mon MA, Garcia-Campayo J. Mindfulness, resilience, and
burnout subtypes in primary care physicians: The possible
mediating role of positive and negative affect. Front Psychol
2015;6:1895.

Fortney L, Luchterhand C, Zakletskaia L, Zgierska A, Rakel D.
Abbreviated mindfulness intervention for job satisfaction,
quality of life, and compassion in primary care clinicians:
A pilot study. Ann Fam Med 2013;11:412-20.

Volume 10 : Issue 2 : February 2021



