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Abstract

Background Rates of burnout, depression, and anxiety among healthcare workers are at historically high levels
and have remained high in the aftermath of the COVID-19 pandemic. As aspiring physicians, medical students are
the future of the healthcare profession. The practice of Transcendental Meditation (TM) has been shown to reduce
burnout and stress in diverse populations, including healthcare professionals. To date, no data have been published
on the benefits of TM for medical students. Our objective was to assess the efficacy of TM practice in reducing
burnout and increasing resilience among medical students at Georgetown University School of Medicine (GUSoM)
over three months between October 2022 and May 2023.

Methods Forty-two GUSoM medical students qualified for and enrolled in the study. Thirty-nine students completed
three months of TM training and practice, with the recommended regimen of meditating for 20 min twice a day. The
students were assessed at baseline, one month, and three months using measures of burnout, depression, anxi-

ety, insomnia, well-being, and resilience, of which burnout (emotional exhaustion) and resilience were the primary
outcomes. Two-tailed paired-sample t-tests were used to determine the significance of changes in outcome measures
over time.

Results In the three-month post-test, significant changes were found for both primary outcomes, emotional exhaus-
tion (p=0.001, Cohen'’s d effect size=-0.61) and resilience (p=0.002, d=0.53), as well as for anxiety (p <0.001, d=-0.71),
insomnia (p=0.002, d=-0.53), depersonalization (p=0.017, d=-0.40), depression (p=0.006, d=-0.47), and mental well-
being (p=0.031, d=0.36). TM practice compliance was high at 85%. Additionally, there were significant relationships
between frequency of TM home practice and improvements in emotional exhaustion (p=0.005), anxiety (p=0.008),
and insomnia (p<0.001), and a marginally significant relationship with depression (p=0.088).

Conclusions These findings suggest that TM practice is an accessible, achievable, and effective intervention

to decrease burnout and increase resilience for medical students. This study paves the way for future initiatives
to evaluate a broad range of benefits of TM for medical students.
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Background

Healthcare workers are at high risk of developing psy-
chological distress. During the COVID-19 pandemic,
healthcare workers showed alarming rates of anxi-
ety, depression, and sleep disturbances. In the latest
National Physician Burnout & Depression Report
(2024), 49% of physicians reported that they are burned
out—an increase from 42% in January 2021-with 1 in 5
reporting that they are clinically depressed. This report
indicates a major increase of burnout among front-
line physicians, e.g., from 43 to 63% among emergency
physicians. In addition, 42% of physicians reported
that their burnout has lasted for more than two years
(compared to 30% in the preceding year), and 86%
said that burnout harmed their personal relationships
(compared to 65% in the preceding year) [1]. In another
study published in Mayo Clinic Proceedings surveying
2,440 US physicians at the end of 2021 and the begin-
ning of 2022, 63% of physicians reported at least one
symptom of burnout [2].

According to Maslach and colleagues (1996), burn-
out is defined as a “work-related syndrome involving
emotional exhaustion, depersonalization and a sense
of reduced personal accomplishment” [3]. Burnout was
already a national crisis in the healthcare workforce
before COVID-19, with rates exceeding 40% among phy-
sicians, negatively affecting patient care and contributing
to provider shortages at a cost estimated to be 4.5 billion
dollars annually [4, 5]. Each year over 300—-400 physi-
cians and medical students die by suicide in the United
States; this is equal to the loss of two average-sized medi-
cal school classes per year [6, 7]. Female physicians have
a 200% higher suicide risk and male physicians have a
40% higher suicide risk compared to other professions
[6, 8]. Medical students’ rates of depression are 15-30%
higher than those of peers of similar age and education
[9]. A meta-analysis of 50,000 medical residents spanning
50 years found that 28% of residents experienced signifi-
cant depressive symptoms during training that may have
met the criteria for major depression [10]. Data compar-
ing matriculating medical students to similar-age college
graduates indicate that medical students had lower rates
of burnout before entering medical school [11]. These
findings support concerns that the training process and
environment contribute to the deterioration of mental
health.

The stigma attached to mental health difficulties among
medical students, interns, and residents may lead medical
trainees to avoid mental health treatment as their medi-
cal careers advance. This issue thus threatens not only the
medical trainee population but potentially the integrity
and resilience of the entire healthcare system. New mod-
els to promote mental well-being and reduce barriers to
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mental healthcare for medical students and healthcare
workers are urgently needed.

Resilience has been defined as “the ability of an individ-
ual to respond to stress in a healthy, adaptive way, such
that personal and professional goals are achieved at mini-
mal psychological and physical cost” [12]. Transcendental
Meditation (TM) has been widely studied as a technique
for reducing stress and increasing resilience in at-risk
populations. TM is described as a mind—body program
that allows the practitioner to experience progressively
quieter, less excitatory states of mental activity, with the
growing experience of restful alertness in the mind and
body [13]. TM has been found to be effective in reduc-
ing adverse mental health outcomes, including burnout,
emotional exhaustion, depression, anxiety, insomnia, and
trauma symptom severity, and in increasing resilience
[14-18].

A randomized controlled trial with 40 academic phy-
sicians at the Loyola University Chicago Stritch School
of Medicine found that the practice of TM over a four-
month intervention period significantly decreased burn-
out, depression, and sleep problems relative to controls
[19]. Another randomized controlled trial with 80 front-
line healthcare workers performed at Duke Univer-
sity School of Medicine over three months during the
COVID-19 pandemic found significant improvements
in the TM group compared to controls in burnout, anxi-
ety, and insomnia [20]. Similarly, Nestor et al. showed
improvement in depression, anxiety, emotional exhaus-
tion, insomnia, and mental well-being beginning as early
as 2 weeks after starting TM practice in healthcare work-
ers in three Miami Hospitals [21]. Single-arm pilot stud-
ies on various frontline healthcare workers at Brigham
and Women’s Hospital and the University of Michigan
also showed significant reductions in burnout, depres-
sion, anxiety, and insomnia [22, 23]. These studies also
highlighted the feasibility of the TM technique for busy
healthcare workers as demonstrated by the high levels of
reported TM practice throughout the study period.

Overall, the available evidence suggests that TM can
provide an effective self-care practice for healthcare
workers, capable of complementing traditional men-
tal healthcare approaches for treating and preventing
burnout, anxiety, and depression as well as enhancing
mental well-being and resilience. This pilot study is the
first to investigate the levels of engagement and feasibil-
ity of a TM intervention with medical students. It offers
a first look into the effectiveness of the TM interven-
tion in reducing burnout, depression, anxiety, and sleep
disturbance, and improving resilience and mental well-
being in this population. We hypothesized that after
three months of practicing TM, students would have
increased levels of resilience, well-being, and personal
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accomplishment, along with decreased levels of anxi-
ety, insomnia, depression, emotional exhaustion, and
depersonalization.

Methods

Design

This study was a single-arm pilot trial with baseline, one-
month, and three-month post-training evaluation of a
TM intervention. The study period was three months
from the time of a student’s first instruction session with
a certified TM instructor to the time of their last follow-
up session and completion of the three-month post-
instruction evaluation surveys.

Sample

The participants (1 =42) were medical students studying
at Georgetown University School of Medicine (GUSoM),
recruited from all four medical class years. We sent an
email announcement to the entire student body, 754 stu-
dents, and posted fliers on the GUSoM campus describ-
ing the opportunity to learn TM. The study was designed
and approved by the Institutional Review Board for fewer
than 50 participants. We assessed those who responded
(n=53) for eligibility, and of those, 42 students met inclu-
sion criteria, responded to scheduling their first learn-
ing sessions, and consented to participate. They either
attended an introductory session in real time or watched
an introductory recording before beginning the interven-
tion. To be included, participants needed to be 18 years
of age or older and full-time students. Participants also
agreed to complete the eight-session TM training pro-
gram (a 4-session course of instruction presented on 4
consecutive days and 4 subsequent follow-up sessions
at intervals over the following 3 months), to practice the
TM technique twice daily for approximately 20 min each
time, to complete a daily log for self-monitoring, and to
complete self-reported outcome surveys at baseline, one
month, and three months following TM instruction. Par-
ticipants who were being treated with psychoactive med-
ications had to have maintained a stable regimen for at
least two months before enrollment.

All students who attended at least the first session
of TM training and completed at least one session of
post-testing (either 1-month or 3-month post-testing)
were included in the final data analysis. Three students
withdrew from the study before their one-month post-
testing, due to not being able to continue with the time
commitment required for the study; these students were
excluded from data analysis as they did not complete any
outcome measures. This left 39 students included in the
final data analysis (Fig. 1).
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Intervention

The intervention consisted of four TM instructional ses-
sions of 60 min duration, taken in person on four con-
secutive days at a TM training site or on the GUSoM
campus; four follow-up sessions at 10 days, one month,
two months, and three months post-instruction; and
twice daily individual practice of the TM technique. Cer-
tified instructors of the program delivered TM instruc-
tion and follow-up to participants in a standardized
format over three months. All certified TM teachers have
been extensively trained in the teaching of the TM pro-
gram [13, 18]. Groups of students started at different time
points between early October 2022 and January 2023, so
each cohort started and finished TM training at different
times. The first cohort started in October 2022 and the
final cohort completed their three-month study period in
May 2023. Instructors advised participants to engage in
their individual, daily home practice of two 20-min TM
sessions, morning and evening.

Measures

Feasibility and acceptability

At baseline, we collected demographic status data
(Table 1). Attendance at TM instruction and follow-up
sessions was tracked throughout the three-month study
period. Adherence to home TM practice was tracked
through a self-report form at one month and three
months in which participants reported frequency of
home practice over the preceding month. Participants
completed a questionnaire at the end of the three-month
study period on the feasibility and acceptability of TM
practice.

Well-being outcomes

We gathered mental health and well-being measures
using the following instruments at baseline, one-month,
and three-month follow-up. We collected data from the
participants using secure survey links to REDCap.

o The Maslach Burnout Inventory (MBI)-General
Survey for Students measured participant burn-
out. It is a 16-item inventory with a seven-point
response scale, measuring emotional exhaustion (5
items), depersonalization (5 items), and personal
accomplishment (6 items). The score is calculated
using a 7-point Likert scale rating from 0 (never) to
6 (every day). Each of the three subscales is scored
separately and an average score is then determined
for each subscale. Higher scores for the emotional
exhaustion and depersonalization subscales, rang-
ing from 0-30, indicate higher burnout and higher
scores for the personal accomplishment subscale,
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Enrollment Assessed for eligibility (n = 53)

Excluded (n =11)
e Not meeting inclusion criteria
Y (n=1)

e Did not respond to scheduling
requests (n = 6)
e Declined to participate (n = 4)

Enrolled (n =42)

Allocated to TM intervention (n = 42)

Discontinued intervention prior to
one-month post-testing (n = 3)
e

e Could not continue with time
commitment (n = 3)

Analysis (n =39)

Fig. 1 CONSORT diagram. CONSORT flow chart summarizing the study steps from enrollment of subjects to analysis of data

Table 1 Demographic and background data (n=39)

n (%)
Gender
Males 17 (44)
Females 22 (56) .
Year of Medical School
Preclinical 25 (64)
1st-year 14 (36)
2nd-year 11 (28)
Clinical 14 (36)
3rd-year 4(10)
4th-year 10 (26)

ranging from 0-36, indicate lower burnout. Sample
question for the emotional exhaustion subscale is,
“I feel emotionally drained from my studies” Sam-
ple question for the depersonalization subscale is,

“I doubt the significance of my studies” Sample
question for the personal accomplishment subscale
is, “I have accomplished many worthwhile things in
my studies” Cronbach’s a ranges from 0.71 to 0.78
[24].

NIH Promis Emotional Distress-Depression Short
Form 6a assessed depression severity. The score is
calculated using a 5-point Likert scale rating from
1 (never) to 5 (always). The cumulative score ranges
from 6-30, where higher scores indicate a higher
level of depression. Sample question is, “In the past
7 days, I felt worthless” Cronbach’s o ranges from
0.89 to 0.95 [25].

Generalized Anxiety Disorder 7-Item (GAD-7) Scale
measured anxiety symptom severity. The score is
calculated on a 4-point Likert scale from 0 (not at
all sure) to 3 (nearly every day), with scores ranging
from 0-21. Higher total scores indicate higher levels
of anxiety and lower total scores indicate lower lev-
els of anxiety. Sample question is, “Over the last two
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weeks, how often have I been feeling nervous, anx-
ious or on edge?” Cronbach’s a =0.92 [26].

o The Insomnia Severity Index assessed insomnia.
The first three questions ask participants to rate the
current severity of a listed insomnia problem on a
5-point Likert scale from 0 (none) to 4 (very severe)
and the next four questions ask participants how sat-
isfied, worried, etc. they are about their current sleep
pattern from 0 (not at all) to 4 (very much). Scores
from 0-7 indicate no clinically significant insomnia,
scores from 8-14 indicate subthreshold insomnia,
scores from 15-21 indicate moderately severe clini-
cal insomnia, and scores from 22-28 indicate severe
clinical insomnia. Sample question is, “Please rate
the current severity of your difficulty falling asleep”
Cronbach’s a ranges from 0.90 to 0.91 [27].

o The Warwick-Edinburgh Mental Well-being Scale
(WEMWBS) measured mental well-being and
focused on positive aspects of mental health. The
score is calculated using a 5-point Likert scale rating
from 1 (none of the time) to 5 (all of the time). The
cumulative score ranges from 14-70 and a higher
score indicates a higher level of well-being. Sample
question is, “Over the last 2 weeks, I've been feeling
good about myself” The Cronbach’s o ranges from
0.89 to 0.91 [28].

+ The Brief Resilience Scale (BRS) evaluates the ability
to recover from stress. The score is calculated using a
5-point Likert scale rating from 1 (strongly disagree)
to 5 (strongly agree) where half of the questions are
reverse scored. The cumulative score ranges from
6—-30, where higher scores indicate a higher level of
resilience. The total score is divided by the total num-
ber of questions answered. Scores from 1.00 to 2.99
indicate low resilience, from 3.00 to 4.30 indicate
normal resilience and from 4.31 to 5.00 indicate high
resilience. Sample of a normally scored question, “I
tend to bounce back quickly after hard times” Sample
of a reverse scored question, “I have a hard time mak-
ing it through stressful events” Cronbach’s o ranges
from 0.80 to 0.91 [29].

Our primary outcomes were measures of emotional
exhaustion as a subscale of the MBI and resilience using
the BRS. All other well-being outcomes were secondary.

Statistical analysis

We conducted statistical analyses using IBM SPSS Sta-
tistics version 28.0.1.1.14 (Armonk, NY) for the 39 sub-
jects who qualified for data analysis. We calculated
mean scores and standard errors for each well-being
outcome. We calculated frequencies for compliance,
feasibility, and acceptance. We used two-tailed paired
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t-tests to determine whether there were statistically sig-
nificant changes between the mean scores at baseline
and one-month and three-months post-instruction. We
conducted these tests with a<0.05 and reported 95%
confidence intervals (Cls) corresponding to all estimates.
Effect sizes were calculated using Cohen’s d test. Based
on prior research with TM frequency of practice [30], a
post hoc analysis was done comparing participants who
meditated twice a day to those who meditated less than
twice a day, on change in outcome measure scores from
baseline to three-month post-testing, using independent
t-tests.

Sample size and statistical power

Previous studies on the practice of the TM technique
among health-care workers reported effect sizes of —0.60
and —0.74 for reductions in the MBI Emotional Burnout
scores [21, 23] and 0.95 for increased resilience as meas-
ured by the CD-RISC scale [31]. Statistical power analysis
using G*Power software [32] showed that an effect size
of at least 0.46 would provide 80% statistical power, given
the sample size of 39 in the present study, based upon
performing paired ¢-tests to analyze change from baseline
to posttest, using two-tailed tests and a=0.05. Therefore,
the present study had adequate statistical power to reli-
ably detect improvements in the primary outcomes of
emotional exhaustion and resilience.

Results

Forty-two participants were enrolled in the study
between October 2022 and January 2023. Enrolled was
defined as students who attended at least the first ses-
sion of TM training. Of the enrolled participants, three
voluntarily withdrew from the study prior to one-month
post-testing due to personal time constraints and were
therefore excluded from data analysis (Fig. 1). Analysis
was conducted on the remaining 39 students (93% of the
original sample).

Participants were recruited from all medical school
class years, with 14 first-year medical students, 11 sec-
ond-year medical students, 4 third-year medical students,
and 10 fourth-year medical students. This came out to be
25 preclinical students (first and second-year students)
and 14 clinical students (third and fourth-year students).
The average age of the sample was 26.5 years and the
cohort included 17 males and 22 females (Table 1).

TM compliance, feasibility and acceptability

Compliance was evaluated in terms of attendance at TM
training sessions and frequency of home TM practice. In
terms of TM training sessions, compliance was defined as
attending at least 75% of these sessions, or 6 out of 8 ses-
sions [18]. All 39 subjects in the analysis met the criterion
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for compliance, as all of them attended all 8 training ses-
sions. Compliance with TM home practice was defined
as meditating at least once a day on average during the
preceding month [18]; according to this criterion, 85% of
the 39 subjects in the analysis were compliant with medi-
tation at home at the three-month follow-up. Specifically,

Table 2 TM compliance, feasibility and acceptability outcomes
for Transcendental Meditation training for Georgetown University
medical students

Compliance, feasibility and acceptability measures n (%)
Session completion rate (n=39)
>6/8 sessions 39 (100)
Self-reported meditation practice (n=39)
Times per day on average in the last month
rarely or not at all 6(15)
once/day 16 (41)
twice/day 17 (44)
Self-reported feasibility (n=39)
Do you feel meditation has been feasible for you?
Yes 34.(87)
No 5(13)
Self-reported acceptability (n=39)
Do you feel TM adds to your overall well-being?
Yes 35(90)
No 4(10)
Do you think you will continue with TM when the study is complete?
Yes 36 (92)
No 3(8)

All feasibility and acceptability ratings, including rates of self-reported
meditation frequency, were reported at the three-month follow-up. Compliance
was prespecified as meditating at least once per day on average in the last
month

Abbreviations: TM Transcendental Meditation

Maslach Burnout Inventory
Emotional Exhaustion Subscale

20
19
18
17

16

Mean

15

14

13

12

11

10

Baseline 1 month 3 month
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6 students (15%) reported meditating rarely or not at all,
16 students (41%) reported meditating once a day, and 17
students (44%) reported meditating twice a day.

Self-reported feasibility and acceptability were high
at the three-month follow-up, with 34 students (87%)
reporting that TM training was feasible, 35 students
(90%) stating that TM added to their overall well-being,
and 36 (92%) stating that they would continue with TM
when they completed the program (Table 2).

Intervention effects

Medical students reported baseline scores on scales of
emotional exhaustion, depersonalization, depression,
anxiety, insomnia, personal accomplishment, well-being,
and resilience. All scores at one month and three months
following TM instruction were in the predicted direction,
with scores for emotional exhaustion, depersonalization,
depression, anxiety, and insomnia progressively decreas-
ing and scores for personal accomplishment, well-being,
and resilience progressively increasing. The trends for
the primary outcomes of emotional exhaustion and resil-
ience are presented in Fig. 2. Insomnia scores showed
statistically significant reductions at both one month
and three months. Reductions in emotional exhaus-
tion scores were marginally significant at one month
and significant at three months. Reductions in scores
for depersonalization, depression, and anxiety were sig-
nificant at the three-month but not at the one-month
mark. Increases in scores for well-being and resilience
were statistically significant at three months but not at
one month. Increases in scores for personal accomplish-
ment, while in the hypothesized direction, were not sig-
nificant. TM practice led to reductions with effect sizes
(ES) at least in the moderate range for emotional exhaus-
tion (Cohen’s d=-0.61), anxiety (Cohen’s d=—0.71), and

Basic Resilience Scale

4
39
38
37
36
35

Mean

34
33
3.2
31

3

29

Baseline 1month 3 month

Fig. 2 Change in burnout and resilience outcomes for medical students. Note: Error bars indicate standard error of the mean (SEM). The number

of observations for each point is 39
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Table 3 Means, p-values, and effect sizes for all study outcome measures
Outcome? Mean at Mean at Mean at Mean change, Mean change P-value for P-value for
baseline 1 month 3 months baseline to baseline to 1-month change® 3-month change®
(SEM) (SEM) (SEM) 1 month (95% Cl) 3 months (95% (Effect size®) (Effect size®)
n=39 n=39 n=39 q)
MBI-GSS
Emotional 1841 (1.11)  1646(097) 14.85(1.13) 1.95 (-0.04,3.93) 3.56 (1.67,5.46) P=0.054 (d=-0.32) P=0.001(d=-061)
exhaustion sub-
scale
Depersonaliza- ~ 13.03(1.14)  11.59(1.08)  10.21(1.16)  1.14 (-0.44,3.32) 2.82(0.54,5.10) P=0.130 (d=-0.25) P=0.017 (d=-040)
tion subscale
Personal accom-  24.79 (1.05) 2569 (1.11) 2644 (1.10)  0.90 (-0.92,2.72) 1.65 (-0.43,3.72) P=0324 (d=-0.16) P=0.117 (d=-0.26)
plishment subscale
Depression: NIH 14.08(0.86)  13.13(0.95) 12.10(0.88)  0.95(-0.15,2.05) 1.98 (0.60, 3.35) P=0.088 (d=-0.28) P=0.006 (d=-047)
PEDD
Anxiety: GAD-7 749 (0.84) 6.36 (0.88) 4.51(0.65) 1.13(=0.16,2.42) 2.98(1.62,4.33) P=0.084 (d=-0.28) P<0.001 (d=-0.71)
Insomnia: ISI 9.74 (0.98) 7.51(0.89) 6.72 (0.98) 2.23(0.916, 3.55) 3.02(1.17,4.89) P=0.001 (d=-0.55) P=0.002 (d=-0.53)
Well-being: 4579 (142) 4664 (153) 4887(1.57) 0.85 (-1.67,3.36) 3.08 (0.30, 5.86) P=0.500(d=-0.11) P=0.031 (d=0.36)
WEMWS
Resilience: BRS 3.38(0.14) 343(0.13) 3.73(0.14) 0.05(=0.13,0.23) 0.35(0.14,0.57) P=0.563 (d=-0.09) P=0.002 (d=0.53)

Abbreviations: MBI-GSS Maslach Burnout Inventory-General Survey for Students, N/H PEDD NIH Promis Emotional Distress-Depression Short Form 6a, GAD-7 7-item
Generalized Anxiety Disorder scale, IS/ Insomnia Severity Index, WEMWS Warwick-Edinburgh Mental Well-being Scale, BRS Brief Resilience Scale, SEM Standard error of

the mean, C/ 95% Confidence interval

2The primary outcomes were MBI-GSS emotional exhaustion subscore and BRS score. All other scores were secondary outcomes

b The significance threshold was p < 0.05, two-tailed

€ Effect sizes were calculated using Cohen'’s d, differences in mean scores divided by pooled standard deviation. A negative effect size indicates lower scores for
participants at one or three months after completing TM instruction compared with baseline. Positive effect size indicates higher scores in the participants at one or

three months after completing TM instruction compared with baseline

insomnia (Cohen’s d=—0.53), as well as increased resil-
ience (Cohen’s d=0.53), at three months (Table 3). Addi-
tionally, for clinical students versus pre-clinical students,
there were no significant differences in change for any
of the 8 outcome variables from baseline to 3-months.
There was a significantly greater improvement among
females compared to males on change in MBI personal
accomplishment scores (p=0.024), even though there
was no significant overall improvement over 3 months in
the whole sample. The average change over 3-months in
personal accomplishment scores among females was an
increase of 3.86 points, versus an average decrease of 1.24
points among males. On the other 7 outcome variables
there was no significant difference between males and
females on change from baseline to 3-months.

The results of paired ¢-tests did not depend upon the
assumption of a normal distribution or the presence
of outliers. Q-Q plots for the change scores on all out-
come variables were consistent with normally distributed
data, although there were outliers on changes in anxiety
scores to one month and three months and on changes
in personal accomplishment to three-months. However,
we compared p-values for the paired t-test obtained
using bootstrap resampling (with outliers retained in the
data) to the p-values reported in Table 3. For the analy-
ses of change in each outcome, the findings of statistical

significance were the same; the p-values were very similar
and were not affected by the presence of outliers.

Based on prior research with TM frequency of prac-
tice [30], a post hoc analysis was done to compare par-
ticipants who meditated twice a day (2x, n=17), to those
who meditated less than twice a day (<2x, n=22), on all
study outcomes using independent ¢-tests. A significant
difference was found between these two groups for MBI
emotional exhaustion (2x: mean change=-6.47+1.53

(SEM);<2x: mean change=-1.32+0.948, p=0.005,
Cohens d effect size=0.97); anxiety (2x: mean
change=-4.94+1.08; < 2x: mean change=-0.

145+0.70, p=0.008, 4=0.91); and insomnia (2x: mean
change=-6.59+1.17;<2x: mean change=-0.027 + 1.04,
p<0.001, d=1.30); with a marginally significant change
for depression (2x: mean change=-3.29+0.76;<2x:
mean change=-0.95+1.02, p=0.088, 4=0.57). No sig-
nificant differences between the two TM practice groups
were found for MBI personal accomplishment, MBI dep-
ersonalization, mental well-being, and resilience.

Discussion

Our findings show changes in the hypothesized direc-
tion, which were significant on all scales at three months
except for the MBI personal accomplishment subscale.
Participants reported significantly lower levels of anxiety,
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depression, insomnia, depersonalization, and, most
importantly, emotional exhaustion at the three-month
post-test when compared to their baseline. They also
reported significantly higher levels of well-being and
resilience at three months when compared to baseline.
These results are consistent with those from earlier stud-
ies on TM in healthcare workers.

This pilot study conducted at GUSoM expands on the
current literature as the first study to assess the effects
of Transcendental Meditation on medical students. Six
previously published studies on physicians, nurses, and
other healthcare workers have demonstrated significant
improvements in a range of outcomes similar to those
used in the current study, including burnout, anxiety,
depression, and resilience [19-23, 31]. Studies have been
done on other populations, including both healthy adults
and chronically ill patient populations. In a randomized
controlled study with heart failure patients conducted
at the Perelman School of Medicine at the University of
Pennsylvania, patients practicing TM showed a signifi-
cant decrease in depression compared to a control group
participating in a health education intervention over six
months [33]. In another randomized controlled trial TM
practice also showed beneficial effects on reducing stress
in the secondary prevention of cardiovascular disease
when compared to health education [34]. Additionally,
HIV and breast cancer patients showed improved mental
health and quality of life by practicing TM [35, 36].

While there are abundant data on the effects of TM
on healthcare professionals and patient populations, the
literature has lacked data on the effects of this practice
on medical students. Medical students have higher rates
of depression than those of peers of similar age and edu-
cation [9]. These students also have lower rates of burn-
out before entering medical school [11], suggesting that
going through the strenuous medical school environment
contributes to their deteriorating mental health. This
study highlights an opportunity to intervene early on, at
the beginning of medical training, to impact the epidemic
of burnout currently afflicting the medical profession.

We found statistically significant improvements, with
effect sizes (ES) at least in the moderate range for both
our primary outcomes, the emotional exhaustion sub-
scale of the Maslach Burnout Inventory (ES —0.61), and
resilience measured by the Brief Resilience Scale (ES
0.53). The effect sizes for anxiety and insomnia were
—0.71 and —0.53 respectively, indicating at least moderate
effectiveness of the TM intervention for these outcomes.
These results are consistent with previously published
results in healthcare workers. A significant decrease in
emotional exhaustion and an increase in resilience are
promising results for medical students, whose stability
and well-being are critical to the future of medicine.
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One of the additional goals of the study was to evalu-
ate the feasibility and acceptability of TM training and
practice for this population. We found that 85% of stu-
dents were compliant with meditation at the three-
month mark, practicing at least once a day. 87% reported
that they were able to fit their meditation practice into
their busy medical student schedules and 92% reported
that they would continue to meditate once the study was
completed. In addition, a post hoc analysis indicated sig-
nificant relationships between frequency of TM home
practice and change at 3 months in burnout/emotional
exhaustion, anxiety, and insomnia, with a marginally
significant change for depression, suggesting a possible
dose—effect for TM practice.

The study shows promising results with possible major
implications for medical education and aspiring young
physicians. TM fits in with the current emphasis on
“creating a learning environment of wellness” in medi-
cal school education, as it helps foster an environment
conducive to the well-being of students. The data suggest
that this intervention can be helpful for medical students
by reducing stress and burnout and enhancing mental
well-being and resilience. Based on these findings, larger-
scale studies over a longer period should be performed.

Limitations

This was a single-arm pilot study and we were thus una-
ble to compare the effects these students experienced
with students who were not meditating. The 39 students
who completed the study also elected to participate,
which may have led to selection bias. Convenience sam-
pling was carried out on a specific population of medi-
cal students, namely those at Georgetown University,
so we should be cautious when generalizing results to
all medical students. Future randomized trials with an
appropriate control group should be done to more accu-
rately evaluate the effects of TM on medical students.
The number of medical students participating in our
pilot study was also limited; future trials should include a
larger sample size. Additional university-led support and
endorsement as well as communications through presen-
tations during class time and email contact may increase
medical student enrollment in future studies.

Conclusion

Medical students are critical participants in the future
of healthcare. Reducing their burnout, depression,
and anxiety, and increasing their well-being and resil-
ience are vital to ensuring their success, happiness,
and fulfillment as practicing physicians. Our results
suggest that practicing TM may significantly reduce
medical students’ emotional exhaustion, depersonali-
zation, depression, anxiety, and insomnia and increase
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their well-being and resilience. They also suggest that
medical students, despite their busy, highly challeng-
ing schedules, can make the time to meditate at least
once a day to improve their day-to-day lives. This study
lays the groundwork for further research using the TM
technique to alleviate medical student burnout. We rec-
ommend future research be pursued with larger num-
bers of subjects for a longer duration in a randomized
controlled environment.
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