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ABSTRACT
Background: Burnout poses significant challenges during training years in residency and
later in the career. Meditation is a tool to treat stress-related conditions and promote well-
ness. Telomere length may be affected by burnout and stress. However, the benefits of
meditation have not been fully demonstrated in health care professionals.
Objective: We assessed the effects of a 12-week ‘Heartfulness Meditation’ program on
burnout, emotional wellness, and telomere length in residents, faculty members, and nurses
at a large community teaching hospital during the 2015–16 academic year.
Methods: All subjects completed a baseline Maslach Burnout Inventory (MBI) and Emotional
Wellness Assessment (EWA) at the beginning of the study. Meditators received instructions in
Heartfulness Meditation. At week 12, subjects completed a follow up MBI and EWA scores.
Salivary telomere length was measured at baseline and week 12.
Results: Twenty-seven out of a total 155 residents (17.4%) along with eight faculty physicians
and 12 nurses participated in the study. Thirty-five enrolled as meditators and 12 as controls.
At 12 weeks, the meditators had statistically significant improvement in all measures of
burnout and in nearly all attributes of EWA. Controls showed no statistically significant
changes in either burnout or emotional wellness scores. Relative telomere length increased
with statistical significance in a younger subset of meditators.
Conclusion: Our results indicate that meditation offers an accessible and efficient method by
which physician and nurse burnout can be ameliorated and wellness can be enhanced. The
increased telomere length is an interesting finding but needs to be confirmed with further
research.
Abbreviations: EWA: Emotional wellness assessment; MBI: Maslach burnout inventory; EE:
Emotional exhaustion; DP: Depersonalization; PA: Personal accomplishment; PI: Prinicipal
investigator; JT: Jayaram Thimmapuram
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1. Introduction

Modern medicine is fraught with difficult circum-
stances and often requires its practitioners to make
difficult decisions with limited information.
Healthcare workers’ exposure to excessive occupa-
tional stress can lead to significant negative conse-
quences over time including mental distress,
psychiatric issues and burnout [1]. Burnout is a psy-
chological syndrome that develops in response to
prolonged occupational stress and depletion of per-
sonal coping resources, resulting in emotional
exhaustion, depersonalization and a reduced sense
of personal accomplishment [2]. It has been asso-
ciated with multiple undesirable outcomes, including
absenteeism, high employee turnover and decreased
job satisfaction [3–5]. The most widely used tool for
measuring burnout is the Maslach Burnout Inventory

(MBI), which has been validated for multiple popula-
tions [5,6].

Rates of burnout in healthcare have been shown to
be a significant problem, not only for physicians, but
for nurses as well [7–11]. Resident physicians are
particularly vulnerable to burnout because of the
grueling clinical demands, educational pressures,
and sleep deprivation associated with training [11–
13]. Residents suffering from burnout often report
difficulty with clinical practice and a need to distance
themselves from their patients [14,15]. Studies using
MBI have estimated that between 18% and 76% of
medical residents experience symptoms of burnout
during training [7,16,17]. Researchers have concluded
that educators should be actively aware of burnout
and consider incorporating relevant instruction and
interventions during residency training [18].
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In addition to more immediate psychological
effects, work-related exhaustion has been correlated
with accelerated biological aging, as indicated by
shortening of leukocyte telomeres [19]. Telomeres
are protective protein complexes at the end of chro-
mosomes that promote chromosomal stability and
protect chromosomes from cellular senescence [20].
Telomere length influences overall longevity and tel-
omere shortening is a hallmark of molecular aging
[21]. Psychological stress has been associated with
accelerated telomere shortening in leukocytes, while
meditation practices have shown to be associated
with increased telomere length [22–24].

Physician wellness has been proposed as a poten-
tial tool to reduce burnout [25,26]. Wellness is
defined as a dynamic and ongoing process involving
self-awareness and healthy choices to achieve a suc-
cessful lifestyle. This relies on balance between the
physical, emotional, intellectual, social, and spiritual
realms [27]. Meditation is a tool with great potential
for reducing stress and improving wellness.
Techniques such as yoga and meditation have been
shown to decrease exhaustion, stress, fatigue, and
burnout [28]. Heartfulness meditation is a simple
heart-based meditation practice aimed at achieving a
state of balance of mind. We hypothesize that this
technique could assist participants in coping with
work place stress, decrease burnout, improve emo-
tional wellness and increase telomere length.

2. Objective

The study purpose was to evaluate the effects of
heartfulness meditation on measures of burnout,
emotional wellness, and telomere length in residents,
faculty physicians and nurses.

2.1. Year of study

Academic year of 2015–2016.

3. Methods

3.1. Overview

The study was a prospective cohort trial comparing
burnout and wellness outcomes, as well as changes in
telomere length, over a 12-week period in physicians
and nurses self-assigned to either participation in
heartfulness meditation (intervention arm) or no par-
ticular intervention (control arm). The study was
conducted at a large, 572-bed teaching hospital with
multiple residency training programs and was
approved by the institutional review board prior to
enrollment.

Interest in participation was assessed via emails
sent by the principal investigator (PI) to each resident

and the nursing staff. Participation was voluntary,
and subjects chose to participate in either the medita-
tion or control arm following informed consent.
Subjects with self-identified active psychiatric condi-
tions were excluded from the study.

All the subjects filled out MBI forms, and an
emotional wellness assessment form (EWA), devel-
oped by the PI, at baseline and week 12 of the study.
Salivary samples for telomere analysis were collected
from the subjects at baseline and week 12. For the
purpose of this study, subjects with cancer or inflam-
matory conditions such as Rheumatoid arthritis and
Lupus, which can affect telomere length irrespective
of disease activity, were excluded from telomere
length analysis.

The MBI is a validated test designed to assess the
three primary dimensions of burnout: emotional
exhaustion (EE), depersonalization (DP), and perso-
nal accomplishment (PA). Each of these dimensions
was assigned a numerical score and further classified
as indicative of low, moderate, or high level of burn-
out (Table 1).

The ‘Emotional Wellness Assessment’ (EWA) is a
two-part survey tool developed by the PI to assess the
impact of heartfulness meditation on emotional attri-
butes. Section A contained questions regarding posi-
tive attributes, while section B contained questions
pertaining to negative attributes (Table 2). Each sec-
tion consisted of 11 questions that were rated on a
scale of 1–10, with 1 representing the lowest level and
10 the highest.

Telomere length was measured using Oragene®
Salivary kits (DNA, Genotek Inc., Canada). Subjects
self-collected approximately 2 ml of saliva into a
plastic collection kit. DNA was isolated in accordance
with the product protocol. Telomere testing was per-
formed at the Cytometry and Telomere Center,
Department of Pathology, University of Washington
by quantitative polymerase chain reaction (qPCR)
using the method described by R. Cawthon [29].
Samples were run in triplicate, and the median
value was used for calculations. The amount of telo-
meric DNA (T) was divided by the amount of single-
copy control gene DNA (S), producing a relative,
unit-less measurement of telomere length (T/S
ratio). Laboratory staff were blinded to the group
assignments of the subjects. Telomere analysis was
performed according to age. Subjects with cancer,
rheumatoid arthritis, or lupus were excluded from
telomere analysis.

Table 1. MBI severity score.
MBI Score severity

Low Moderate Severe

EE 0–16 17–26 27 or over
DP 0–6 7–12 13 or over
PA 39 or over 32–38 0–31
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3.2. Data analysis

Basic descriptive statistics of the study groups were
performed. Changes in MBI scores, EWA scores, and
salivary telomere length between the meditation
group and control group were analyzed by paired-
sample t test. α < 0.05 were considered statistically
significant. Statistics were calculated using SPSS v.21
(IBM, Armonk, NY)

3.3. Intervention

All participants assigned to the meditation group
received an overview of the study and instruction in
the practice of heartfulness meditation from the PI (JT).

Heartfulness meditation practice asks participants to
sit comfortably and gently focus their attention, with
eyes closed, on the source of light within the heart.
Rather than trying to visualize this, participants were
asked to simply tune in to their hearts and be open to
any experience that they may have. If their mind wan-
ders, participants were advised to gently redirect toward
the heart. This was recommended in the morning for
20 minutes and at night for five minutes before going to
sleep. Participants were asked to use the same technique
at least once per week in group meditation led by a
heartfulness trainer (JT/Lavanya Karri) for 30 minutes.

An evening practice, lasting 15 minutes was
recommended in which participants were asked to
imagine that stress and heaviness (‘impurities and
complexities’) were leaving the body through the
back in the form of smoke or vapor. These impurities
and complexities were to be replaced by a flow of
purity, lightness, and freshness. Participants were

asked to not dwell on those things they were expun-
ging, but to simply brush them off.

A practice information sheet was distributed to
each subject. Attendance was recorded for group
meditation sessions. The PI sent a reminder email
each week to all participants in the meditation
group. The control group did not receive any inter-
ventions during the study period.

4. Results

Twenty-seven out of the 155 residents (17.4%) at our
institution, along with eight faculty physicians and 12
nurses participated in the study.

Eighteen residents, 12 nurses, and five faculty
members were in the meditation group. Nine resi-
dents and three faculty members were in the control
group. Mean age in the meditation group was
38.1 years (age range 24–71 years) and 60% were
female. Mean age in the control group was 31.5 (age
range 24–45 years) and 50% were female. Average
number of group sessions attended by participants
was 6.5.

4.1. MBI results

At week 12, the meditation group had a statistically
significant decrease in mean EE and DP scores (26.7–
17.9, p < .001 and 11–7.3, p < .001, respectively). A
statistically significant increase in PA score from 37.1
to 39.0 (p = .018) also was noted with no significant
changes in any of these dimensions in the control
group (Figure 1). Compared to the meditation group,
the control group did exhibit slightly more favorable
scores in all three categories of the MBI, but these
differences were not statistically significant.

4.1.1. Resident burnout
4.1.1.1. MBI scores. Among residents in the medita-
tion group (n = 18), there was a statistically signifi-
cant decrease in the mean EE and DP scores (22.8–
13.4, p < .001 and 10.6–6.9, p = .007, respectively).
There was also a statistically significant increase in
PA scores from 36.9 to 39.2, p = .021. In the resident
control group (n = 9), there were no statistically
significant changes in any category of the MBI
(Figure 2).

4.2. EWA results

At week 12, there was a statistically significant change
in 9 of the 11 attributes in section A and 10 of the 11
attributes in section B of the EWA in the meditation
group. In the control group, no statistically signifi-
cant changes were noted in any of the attributes of
the EWA (Table 2).

Table 2. EWA scores.
Meditation (n = 35) Control (n = 12)

Attribute Baseline
Week
12 Sig. Baseline

Week
12 Sig.

Section A (Positive attributes)
Calmness 5.57 7.83 .000 6.67 6.67 1.000
Clarity of goal 6.91 8.20 .001 7.67 8.00 .368
Concentration 6.51 8.14 .000 7.33 7.42 .754
Empathy 8.11 8.46 .136 8.25 8.08 .615
Harmony 7.63 8.29 .018 7.58 8.08 .166
Honesty to self 8.06 8.49 .020 7.83 8.42 .171
Joy 5.97 7.71 .000 7.33 7.00 .517
Positive thinking 6.69 8.14 .000 7.67 7.42 .643
Self confidence 7.00 8.14 .000 7.33 7.50 .787
Sleep 5.4 7.68 .000 6.83 6.66 .723
Tolerance 7.71 8.09 .191 7.83 7.83 1.000

Section B (Negative attributes)
Addiction 2.91 2.09 .046 2.67 2.67 1.000
Anger 3.89 2.80 .008 3.08 2.58 .214
Anxiety 5.91 3.51 .000 5.00 4.33 .071
Apathy 3.46 2.26 .001 2.42 2.58 .754
Cynicism 3.94 2.63 .000 3.67 3.08 .430
Fear 3.86 2.77 .002 4.42 3.33 .053
Impulsiveness 3.09 2.29 .007 3.50 2.58 .272
Irritability 4.40 3.23 .000 4.17 3.42 .312
Jealousy 2.29 1.71 .013 2.42 2.08 .551
Sorrow 3.66 2.86 .050 3.00 2.58 .524
Stress 6.63 4.40 .000 5.42 4.92 .293

Sig. = significance
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4.3. Telomere length results

Telomere analysis was performed according to age.
The changes in telomere length according to age are
shown in Figure 3. Overall, there was no statistically
significant change in telomere length in either study
group (P = > .05). However, in the subset of subjects
aged 24–33 years, there was a statistically significant
increase in telomere length in meditators (P = .036,
n = 17). This result was not seen in age-matched
controls (P = .539, n = 9) (Figure 4).

5. Discussion

Our results demonstrated improvements in measures
of burnout and emotional wellness in healthcare pro-
viders participating in a structured heartfulness med-
itation program. Younger meditators had a
significant increase in telomere length. The control
group showed no significant changes in any of these
parameters.

In the practicing physician population, studies
have shown an improvement in physicians’ burnout
scores with mindfulness training [30,31]. However,
literature on interventions for burnout in resident
and nurses’ populations remains scant. Though
many of the studies using meditation practice as an
intervention showed an improvement in burnout
scores, some of the results have been inconclusive.
The Respiratory One Method (ROM) demonstrated
mixed results in family practice residents with a
decrease in emotional exhaustion scores, but not
depersonalization or personal accomplishment scores
[32]. Studies on mindfulness-based resilience training
in residents showed no significant short-term change
in stress, burnout, or mindful-awareness [33].

The results of our study add to the body of litera-
ture supporting practices of meditation to help cope
with burnout and improve emotional wellness in
healthcare providers. Emotional factors, such as stress
and anger have an impact on burnout [34,35].
However, a comprehensive tool to measure emotional
wellness including positive and negative attributes is

Figure 1. Overall MBI scores.

Figure 2. Resident MBI scores.
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lacking. Therefore a subjective report scale of the
positive and negative emotional attributes was used.
Though the EWA questionnaire has not been for-
mally validated, our study showed improved EWA

scores in correlation with decreased burnout scores
in the meditation group.

The increased telomere length in younger medita-
tors is an interesting finding. Prior studies suggest

Telomere Length Difference and Age 

Figure 3. Telomere length difference and age.

Figure 4. Relative telomere length aged 33 and under.
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that telomerase activity declines with aging and telo-
mere length is influenced by age [21,36,37]. Therefore
the telomere length was analyzed according to age.
This inherent decline in telomerase activity with age
may explain why telomere length was more respon-
sive to meditation in the younger group. Studies have
shown a significant decrease of telomere length in
patients with cancer [38,39]. Inflammatory condi-
tions such as rheumatoid arthritis and systemic
lupus erythematosus have been shown to effect telo-
mere length irrespective of the disease activity
[40,41]. Therefore these conditions were excluded
from telomere analysis. While significantly increased
telomerase activity has been reported following a
three-month meditation retreat [42], our study
demonstrated increased telomere length in a ‘real-
world’ environment, where participants continued
their usual activities and meditated for a shorter
duration each day.

Our study is unique in that we used a non-invasive
method to measure telomere length. To our knowl-
edge, this is the first study on burnout measuring
salivary telomere length in healthcare providers.

The heartfulness meditation program used in the
study demonstrates potential to improve burnout and
emotional wellness in healthcare providers. As residents
constituted a majority in both groups, our results might
be applicable to other residency programs. Instituting
similar programsmore widely might benefit health care
organizations by reducing the turnover and absentee-
ism associated with burnout.

6. Limitations

Lack of randomization is a primary limitation of this
study as participants self-enrolled into the group (med-
itation or control) of their choice. The control group was
a no-treatment group with no alternative activity offered,
making it difficult to assess for placebo effect. Lack of
enrollment of nurses in the control group makes it more
difficult to compare the groups. The sample size is small
and comprised of healthcare providers at a single institu-
tion. We also cannot exclude the possibility of unknown
sources of bias, including specific rotations, time of the
year, and personal life factors of participants. Telomere
analysis showed increase telomere length in the younger
population, but we were unable to fully comment on
telomere length change in the older population due to
lack of a similar age group as controls. The Emotional
Wellness Assessment form was unique to this study and
has not been formally validated.

7. Conclusion

Heartfulness meditation was associated with signifi-
cant improvement in all parameters of burnout and
most attributes of emotional wellness in a small

cohort of residents, faculty physicians, and nurses.
There was also a statistically significant increase in
salivary telomere length in the meditation group
compared to the control group in ages 24–33 years.
Further study is needed to confirm these findings.

Acknowledgement

The authors would like to thank Dr. Ronald Benenson,
Kate Kelly, Dr. Brent Becker, and Dr. Erik Kochert for
their invaluable support for the study and manuscript
editing, and Barbie Stahlman and Jennifer Martin for
reviewing the documents. The authors would like to
thank Victor Kannan, Dr. Anagha Matapurkar, Dr.
Lavanya Karri, and Sandhya Pande of Heartfulness
Institute for their immense help and guidance with use of
heartfulness meditation techniques.

Disclosure statement

No potential conflict of interest was reported by the
authors.

Funding

Authors would like to express their gratitude to York
Hospital Auxiliary group for funding our study.

References

[1] Ruotsalainen JH, Verbeek JH, Mariné A, et al.
Preventing occupational stress in healthcare workers.
Cochrane Database Syst Rev. 2015 Apr;7(4):
CD002892.

[2] Maslach C, Schaufeli WB, Leiter MP. Job burnout.
Annu Rev Psychol. 2001;52:397–422. doi:10.1146/
annurev.psych.52.1.397.

[3] Michie S, Williams S. Reducing work-related psycho-
logical ill health and sickness absence: a systematic
literature review. Occup Environ Med. 2003;60(1):3–9.

[4] Goldberg R, Boss RW, Chan L, et al. Burnout and its
correlates in emergency physicians: four years’ experi-
ence with a wellness booth. Acad Emerg Med. 1996;3
(12):1156–1164.

[5] Maslach C, Jackson SE, Leiter MP. Maslach Burnout
Inventory: third edition. In: Zalaquett CP, Wood RJ,
editors. Evaluating stress: a book of resources. Lanham
(MD): Scarecrow Press; 1998. p. 191–218.

[6] Rafferty JP, Lemkau JP, Purdy RR, et al. Validity of the
Maslach Burnout Inventory for family practice physi-
cians. J Clin Psychol. 1986;42(3):488–492.

[7] Shanafelt TD, Bradley KA, Wipf JE, et al. Burnout and
self-reported patient care in an internal medicine resi-
dency program. Ann Intern Med. 2002;136(5):358–
367.

[8] Linzer M, Visser MR, Oort FJ, et al. Predicting and
preventing physician burnout: results from the United
States and The Netherlands. Am J Med. 2001;111
(2):170–175. DOI:10.1016/S0002-9343(01)00814-2

[9] Deckard GJ, Hicks LL, Hamory BH. The occurrence
and distribution of burnout among infectious diseases
physicians. J Infect Dis. 1992;165(2):224–228.

26 J. THIMMAPURAM ET AL.

http://dx.doi.org/10.1146/annurev.psych.52.1.397
http://dx.doi.org/10.1146/annurev.psych.52.1.397
http://dx.doi.org/10.1016/S0002-9343(01)00814-2


[10] Thomas NK. Resident burnout. JAMA. 2004;292
(23):2880–2889. DOI:10.1001/jama.292.23.2880

[11] Aiken LH, Clarke SP, Sloane DM, et al. Nurses’
reports on hospital care in five countries. Health Aff
(Millwood). 2001;20:43–53.

[12] Goitein L, Shanafelt TD, Wipf JE, et al. The effects of
work-hour limitations on resident well-being, patient
care, and education in an internal medicine residency
program. Arch Intern Med. 2005;165(22):2601–2606.
DOI:10.1001/archinte.165.22.2601

[13] Gopal R, GLasheen JJ, Miyoshi TJ, et al. Burnout and
internal medicine resident work-hour restrictions.
Arch Intern Med. 2005;165(22):2595–2600.
DOI:10.1001/archinte.165.22.2595

[14] Prins JT, Van Der Heijden FM, Hoekstra-Weebers JE,
et al. Burnout, engagement and resident physicians’
self-reported errors. Psychol Health Med. 2009;14
(6):654–666. DOI:10.1080/13548500903311554

[15] Beckman TJ, Reed DA, Shanafelt TD, et al. Resident
physician well-being and assessments of their knowl-
edge and clinical performance. J Gen Intern Med.
2012;27(3):325–330. DOI:10.1007/s11606-011-1891-6

[16] Prins JT, Gazendam-Donofrio SM, Tubben BJ, et al.
Burnout in medical residents: a review. Med Educ.
2007;41:788–800. DOI:10.1111/j.1365-2923.2007.02797.x

[17] Martini S, Arfken CL, Churchill A, et al. Burnout
comparison among residents in different medical spe-
cialties. Acad Psychiatry. 2004;28:240–242.
DOI:10.1176/appi.ap.28.3.240

[18] Ishak WW, Lederer S, Mandili C, et al. Burnout dur-
ing residency training: a literature review. J Grad Med
Educ. 2009 Dec;1(2):236–242. DOI:10.4300/JGME-D-
09-00054.1

[19] Ahola K, Sirén I, Kivimäki M, et al. Work-related
exhaustion and telomere length: a population-based
study. Plos One. 2012;7(7):e40186. DOI:10.1371/jour-
nal.pone.0040186

[20] Blackburn EH. Telomeres and telomerase: the means
to the end (Nobel lecture). Angew Chem Int Ed Engl.
2010;49:7405–7421. DOI:10.1002/anie.201002387

[21] Bär C, Blasco MA. Telomeres and telomerase as ther-
apeutic targets to prevent and treat age-related dis-
eases. F1000Res. 2016 Jan 20;5. pii: F1000 Faculty Rev-
89. DOI:10.12688/f1000research.7020.1

[22] Wolkowitz OM, Mellon SH, Epel ES, et al. Leukocyte
telomere length in major depression: correlations with
chronicity, inflammation and oxidative stress–preli-
minary findings. Plos One. 2011;6(3):e17837.
DOI:10.1371/journal.pone.0017837

[23] Hoge EA, Chen MM, Orr E, et al. Loving-kindness
meditation practice associated with longer telomeres
in women. Brain Behav Immun. 2013 Aug;32:159–
163.

[24] Conklin Q, King B, Zanesco A, et al. Telomere length-
ening after three weeks of an intensive insight medita-
tion retreat. Psychoneuroendocrinology. 2015
Nov;61:26–27.

[25] Dyrbye LN, Thomas MR, Massie FS, et al. Burnout
and suicidal ideation among US medical students.
Ann Intern Med. 2008;149:334–341.

[26] Wallace JE, Lemaire JB, Ghali WA. Physician wellness:
a missing quality indicator. Lancet. 2009;374:1714–
1721. DOI:10.1016/S0140-6736(09)61424-0

[27] Eckleberry-Hunt J, Van Dyke A, Lick D, et al.
Changing the conversation from burnout to wellness:
physician well-being in residency training programs. J

Grad Med Educ. 2009 December;1(2):225–230.
DOI:10.4300/JGME-D-09-00026.1

[28] Tarantino B, Earley M, Audia D, et al. Qualitative and
quantitative evaluation of a pilot integrative coping
and resiliency program for healthcare professionals.
Explore (NY). 2013;9(1):44–47. DOI:10.1016/j.
explore.2012.10.002

[29] Cawthon RM. Telomere measurement by quantitative
PCR. Nucleic Acids Res. 2002 May 15;30(10):e47.
DOI:10.1093/nar/30.10.e47

[30] Fortney L, Luchterhand C, Zakletskaia L, et al.
Abbreviated mindfulness intervention for job satisfac-
tion, quality of life, and compassion in primary care
clinicians: a pilot study. Ann Fam Med. 2013;11
(5):412–420. DOI:10.1370/afm.1511

[31] Krasner MS, Epstein RM, Beckman H, et al.
Association of an educational program in mindful
communication with burnout, empathy, and attitudes
among primary care physicians. Jama. 2009;302:1284–
1293. DOI:10.1001/jama.2009.1384

[32] Ospina-Kammerer V, Figley CR. An evaluation of the
Respiratory One Method (ROM) in reducing emo-
tional exhaustion among family physician residents.
Int J Emerg Ment Health. 2003;5(1):29–32.

[33] Goldhagen BE, Kingsolver K, Stinnett SS, et al. Stress
and burnout in residents: impact of mindfulness-
based resilience training. Adv Med Educ Pract. 2015
Aug 25;6:525–532. DOI:10.2147/AMEP.S88580

[34] McManus IC, Keeling A, Paice E. Stress, burnout and
doctors’ attitudes to work are determined by person-
ality and learning style: a twelve year longitudinal
study of UK medical graduates. BMC Med. 2004
Aug 18;2:29. DOI:10.1186/1741-7015-2-29

[35] Muscatello MR, Bruno A, Carroccio C, et al.
Association between burnout and anger in oncology
versus ophthalmology health care professionals.
Psychol Rep. 2006 Oct;99(2):641–650. DOI:10.2466/
pr0.99.2.641-650

[36] Allsopp RC, Vaziri H, Patterson C, et al. Telomere
length predicts replicative capacity of human fibro-
blasts. Proc Natl Acad Sci USA. 1992;89(21):10114–
10118.

[37] Von Zglinicki T, Saretzki G, Docke W, et al. Mild
hyperoxia shortens telomeres and inhibits prolifera-
tion of fibroblasts: a model for senescence? Exp Cell
Res. 1995;220(1):186–193. DOI:10.1006/
excr.1995.1305

[38] Qian Y, Ding T, Wei L, et al. Shorter telomere length
of T-cells in peripheral blood of patients with lung
cancer. Onco Targets Ther. 2016 May;4(9):2675–2682.

[39] Hou L, Joyce BT, Gao T, et al. Blood telomere length
attrition and cancer development in the normative
aging study cohort. EBioMedicine. 2015 Apr 13;2
(6):591–596.

[40] Steer SE, Williams FM, Kato B, et al. Reduced telo-
mere length in rheumatoid arthritis is independent of
disease activity and duration. Ann Rheum Dis. 2007
Apr;66(4):476–480. DOI:10.1136/ard.2006.059188

[41] Haque S, Rakieh C, Marriage F, et al. Shortened telo-
mere length in patients with systemic lupus erythema-
tosus. Arthritis Rheum. 2013 May;65(5):1319–1323.
DOI:10.1002/art.37895

[42] Jacobs TL, Epel ES, Lin J, et al. Intensive meditation
training, immune cell telomerase activity, and psycho-
logical mediators. Psychoneuroendocrinology.
2011;36:664–681. DOI:10.1016/j.psyneuen.2010.09.010

JOURNAL OF COMMUNITY HOSPITAL INTERNAL MEDICINE PERSPECTIVES 27

http://dx.doi.org/10.1001/jama.292.23.2880
http://dx.doi.org/10.1001/archinte.165.22.2601
http://dx.doi.org/10.1001/archinte.165.22.2595
http://dx.doi.org/10.1080/13548500903311554
http://dx.doi.org/10.1007/s11606-011-1891-6
http://dx.doi.org/10.1111/j.1365-2923.2007.02797.x
http://dx.doi.org/10.1176/appi.ap.28.3.240
http://dx.doi.org/10.4300/JGME-D-09-00054.1
http://dx.doi.org/10.4300/JGME-D-09-00054.1
http://dx.doi.org/10.1371/journal.pone.0040186
http://dx.doi.org/10.1371/journal.pone.0040186
http://dx.doi.org/10.1002/anie.201002387
http://dx.doi.org/10.12688/f1000research.7020.1
http://dx.doi.org/10.1371/journal.pone.0017837
http://dx.doi.org/10.1016/S0140-6736(09)61424-0
http://dx.doi.org/10.4300/JGME-D-09-00026.1
http://dx.doi.org/10.1016/j.explore.2012.10.002
http://dx.doi.org/10.1016/j.explore.2012.10.002
http://dx.doi.org/10.1093/nar/30.10.e47
http://dx.doi.org/10.1370/afm.1511
http://dx.doi.org/10.1001/jama.2009.1384
http://dx.doi.org/10.2147/AMEP.S88580
http://dx.doi.org/10.1186/1741-7015-2-29
http://dx.doi.org/10.2466/pr0.99.2.641-650
http://dx.doi.org/10.2466/pr0.99.2.641-650
http://dx.doi.org/10.1006/excr.1995.1305
http://dx.doi.org/10.1006/excr.1995.1305
http://dx.doi.org/10.1136/ard.2006.059188
http://dx.doi.org/10.1002/art.37895
http://dx.doi.org/10.1016/j.psyneuen.2010.09.010

	Abstract
	1.  Introduction
	2.  Objective
	2.1.  Year of study

	3.  Methods
	3.1.  Overview
	3.2.  Data analysis
	3.3.  Intervention

	4.  Results
	4.1.  MBI results
	4.1.1.  Resident burnout

	4.2.  EWA results
	4.3.  Telomere length results

	5.  Discussion
	6.  Limitations
	7.  Conclusion
	Acknowledgement
	Disclosure statement
	Funding
	References



