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Abstract

Background: Positive effects of mind-body skills programs on participant well-being have been reported in health pro-

fessions students. The success seen with medical students at this university led to great interest in expanding the mind-body

skills program so students in other disciplines could benefit from the program.

Objective: The purpose of this study was to assess the effects of a 9-week mind-body skills program on the mental and

emotional well-being of multidisciplinary students compared to controls. We also sought to determine if the program’s

effects were sustained at 1-year follow-up.

Methods: A cross-sectional pre-post survey was administered online via SurveyMonkey to participants of a 9-week mind-

body skills program and a control group of students from 7 colleges at a public university from 2017–2019. Students were

assessed on validated measures of stress, positive/negative affect, resilience, depression, anxiety, fatigue, sleep disturbance,

mindfulness, empathy, and burnout. Scores were analyzed between-groups and within-groups using bivariate and multivariate

analyses. A 1-year follow-up was completed on a subset of participants and controls.

Results: 279 participants and 247 controls completed the pre-survey and post-survey (79% response rate; 71% female, 68%

white, mean age¼ 25 years). Participants showed significant decreases in stress, negative affect, depression, anxiety, sleep

disturbance, and burnout, while positive affect, resilience, mindfulness, and empathy increased significantly (P<.05). Only

sleep disturbance showed a significant decrease in the control group. Follow-up in a subset of participants showed that only

mindfulness remained elevated at 1-year (P<.05), whereas the significant changes in other well-being measures were not

sustained.

Conclusion: Participation in a 9-week mind-body skills program led to significant improvement in indicators of well-being in

multidisciplinary students. A pilot 1-year follow-up suggests that effects are only sustained for mindfulness, but not other

parameters. Future programming should focus on implementing mind-body skills booster sessions to help sustain the well-

being benefits.
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Introduction

Excessive stress and its negative consequences are prev-
alent across undergraduate and graduate students in a
wide range of fields of study,1–6 and interventions to
increase mental well-being and reduce burnout are war-
ranted. The US Center for Collegiate Mental Health

(CCMH) 2019 Annual Report indicated an upward
trend in anxiety and depression over the last 8 years,7

with the most frequent concerns expressed by students
who utilized university counseling services being anxiety
(62.7%), depression (49.3%), and stress (43.6%) – con-
ditions known to have a negative impact on academic
performance.7,8 Chronic, excessive stress and elements of

burnout have also been shown to correlate with an
increase in unprofessional conduct, reduced altruistic
professional values, and decreased empathy among
healthcare students and professionals, which can persist
throughout their careers.5,9–11 At the graduate and pro-
fessional school level, medical students, law students,
and music and art trainees are at the highest risk for
developing symptoms of burnout.2–5,12 Burnout is a

work-related syndrome defined as the state of emotional,
physical, and mental exhaustion caused by excessive and
prolonged stress,11 and graduate students specifically are
at high risk for developing such symptoms.1–5

Importantly, the impact of excessive stress and unman-
aged anxiety reach beyond a student’s professionalism
and education, and are known to be correlated with an

increase in suicide risk.4,7,13

With the increasing awareness and recognition of the
significant mental health challenges of students, univer-
sities have focused on improving treatment through

increasing the capacity of mental health counseling serv-
ices.7 However, universities continue to lack the avail-
able resources to adequately address this mental health
crisis.14 In response, universities have focused not only
on expanding mental health clinician capacity, but also
implementing curriculum and culture changes, including
increasing awareness of the importance of mental

health.15–18 A key component to addressing the mental
health crisis on college campuses is incorporating well-
ness education and prevention-based approaches to
address chronic, excessive stress, and to provide students
with the necessary tools to manage and cope with the
stress.15–18

Approaches that have received increased attention on
university campuses and in medical schools as strategies
to reduce stress and improve well-being are mindfulness-
based interventions.6,15–20 Mindfulness, defined as an
awareness that arises through paying attention, on pur-

pose, in the present moment, non-judgmentally,21 is one
example of a broader group of mind-body techniques,
including breathwork, guided imagery, and biofeedback,

that have been associated with improved outcomes in a

variety of populations.22–25 Positive, short-term effects

of mind-body skills programs on students’ well-being,

anxiety, depression, and empathy have been reported

in health professions students in particular.26–28

Limited data suggests that the positive effects of such

programs may have long-term effects on perceived

stress and empathy in medical and nursing students.29

Given the excessive stress levels of students across disci-

plines, evaluating long-term strategies for stress reduc-

tion and building resilience in a multidisciplinary student

body is critical.
As opposed to a controlled research trial, this study

reports out on an ongoing program evaluation of a mul-

tidisciplinary curriculum-based well-being intervention.

Specifically, the purpose of this study was to assess the

mental and emotional well-being of a multidisciplinary

group of students from 7 colleges at 1 university before

and after a 9-week mind-body skills program compared

to controls, and to determine if any significant changes

were sustained at a 1-year follow-up.

Methods

Research Design

This study was conducted using a longitudinal, quanti-

tative, self-report evaluation of student participants in a

9-week mind-body skills program and a control group

on various constructs of mental and emotional well-

being from 2017-2019. Participants and controls were

assessed before and immediately following the program

(9-week sample). A subset of both participants and con-

trols completed the measures again at a 1-year follow-up

(1-year follow-up sample). The decision to conduct lon-

gitudinal tracking of program participants and controls

was made in 2019, thus 2018 was the first program year

the 1-year follow-up data was collected.

Sample Recruitment

Faculty from 10 colleges across the university were inter-

ested in offering the mind-body skills program to stu-

dents in their colleges and underwent the necessary

training offered by the Center for Integrative Health

and Wellness to prepare them to facilitate the groups.

These included the Colleges of Medicine, Pharmacy,

Law, Design, Allied Health Sciences, Nursing, and the

Conservatory of Music. Three additional colleges

offered the mind-body skills program to their students,

but have not yet completed the 1-year follow-up assess-

ment. Students were recruited for participation in the

mind-body skills program via e-mail flyers sent out

from their respective college administration offices and
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from individual faculty members at this large
Midwestern university. Some students also attended
hour-long presentations about the program, where they

were introduced to mind-body skills (e.g., brief guided
imagery and breathing exercises) as well as the science
and evidence behind the program. To be eligible for par-
ticipation in the program, interested students completed
an online application that collected contact information,
a brief paragraph on why the student wanted to partic-
ipate, and why they should be selected. Once all partic-

ipants had enrolled in the program, controls were
recruited via an e-mail request that was sent to compa-
rable student populations in regards to college and pro-
gram year. The e-mail specified that the request was only
for students who were not current participants of the
mind-body skills program. Controls were sent an

e-mail request to complete the pre-survey and post-
survey, with the incentive of a $5 e-gift card upon com-
pletion of both surveys.

Program Description

Adapted from the Georgetown University Mind-Body

Medicine Program,28 the purpose of this 9-week mind-
body skills program was to introduce a variety of mind-
body modalities in a supportive group setting to students
from colleges across the university, have them experience
the practices, use the insights gained to enhance self-
awareness, and foster self-care. Topics covered in the

program include mindfulness, guided imagery, autogenic
training, biofeedback, and breathing techniques, as well
as art, music, and movement practices. Group members
agreed to follow the set of group guidelines, which
included confidentiality, mutual respect, and listening
compassionately and non-judgmentally. The “I pass”
rule was used to ensure that no participant felt com-

pelled to speak or reveal information that he or she
was uncomfortable sharing. In addition, participants
were asked to adhere to punctuality, group commitment
to attend (students must communicate to all group mem-
bers if they are unable to attend a session), and home
practice.

Each mind-body skills group had a maximum of 10
students and was led by 2 trained faculty or staff mem-
bers as co-facilitators. Although some groups were com-

prised of facilitators and students from a single college,
many groups were interdisciplinary, with a faculty
member from a student’s home college facilitating along-
side the respective college faculty member from a second
college (e.g., pharmacy and medicine). Facilitators were
required to complete an intensive, 3-day experiential
retreat, which provided them with the training, tools,

and strategic thinking to lead a group. Groups met
for 2 consecutive hours once a week for 9weeks.

During these sessions, students checked in with the

other participants and facilitators, were introduced to

and experienced a new mind-body technique each

week, and shared their insights and reactions to their

experiences with group members in a supportive envi-

ronment. For homework, students were advised to prac-

tice the skills learned throughout the week for 20minutes

a day, at least 5 days a week, though this was not man-

dated nor tracked. Students were given resources for

mental health treatment if they expressed a need for

more formal mental healthcare.

Measures

The survey administered to students before and after the

program was comprised of 10 validated measures assess-

ing a range of mental and emotional well-being

parameters.

Perceived Stress Scale (PSS)

The PSS is a 10-item instrument designed to measure the

degree to which situations in one’s life are appraised as

stressful over the last month.30 The PSS assesses the

degree to which individuals found their lives unpredict-

able, uncontrollable, and overloading – central elements

in the experience of stress.30 The PSS has been reported

as having adequate internal and test-retest reliability,

and has demonstrated correlation with related measures

of psychological and physical well-being.30 Higher scores

on the measure indicate greater levels of perceived stress.

Positive Affect Negative Affect Schedule (PANAS)

The PANAS is a 20-item questionnaire measuring mood

over the past week.31 Positive and negative affect repre-

sent 2 distinct constructs. Positive affect is the extent to

which a person feels enthusiastic, active, and alert.31

Alternatively, negative affect represents a dimension of

subjective distress and unpleasurable engagement,

encompassing mood states such as anger, contempt, dis-

gust, fear, and nervousness.31 Answers are given on a 5-

point Likert scale ranging from “very slightly or not at

all” to “extremely.” Higher scores are indicative of

higher levels of positive or negative affectivity.

Brief Resilience Scale (BRS)

The BRS is a 6-item measure that evaluates an individ-

ual’s ability to bounce back or recover from stress.32

Responses are measured on a 5-point Likert scale,

from “strongly disagree” to “strongly agree.” Higher

scores indicate higher levels of resilience, as defined

above.
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Patient-Reported Outcomes Measurement
Information System (PROMISVR ) Short-Forms
(Depression, Anxiety, Fatigue, Sleep Disturbance)

The PROMISVR is a compilation of scales designed to
assess patient-reported symptoms, functioning, and
health-related quality of life.33 For this study, validated
4-item short-form versions were used to assess the
domains of depression, anxiety, fatigue, and sleep distur-
bance. Questions assess symptoms experienced over the
past week on a 5-point Likert scale, with responses rang-
ing from “never” to “always.” The PROMISVR measures
use a T score metric with a mean score of 50 and stan-
dard deviation of 10, with higher scores representing
higher levels of each domain.34

Five Facet Mindfulness Questionnaire (FFMQ-15)

The FFMQ is a 39-item self-report instrument assessing
an individual’s dispositional tendency to be mindful in
daily life.35 The measure conceptualizes mindfulness as
5 related facets, including: (1) observing, (2) describing,
(3) acting with awareness, (4) nonjudging of inner
experience, and (5) nonreactivity to inner experience.36

A 15-item condensed version of the FFMQ has been
reported as a reliable and valid alternative, and thus
was used in this study.35 Responses on both versions
are scored on a 5-point Likert scale, ranging from
“never or very rarely true” to “very often or always
true.” Higher scores on the measure reflect greater
levels of mindfulness.

Interpersonal Reactivity Index (IRI)

The IRI assesses 4 separate constructs of empathy.37

Responses are given on a 5-point Likert scale ranging
from “does not describe me well” to “describes me well,”
with higher scores reflecting higher levels of empathy.
For this study, we utilized a 14-item selection for the
perspective taking and empathic concern subscales. The
IRI subscale of perspective taking assesses the tendency
to spontaneously adopt the psychological point of view
of others, and empathic concern measures feelings of
sympathy and concern for others.37

Maslach Burnout Inventory (MBI)

The MBI is a well-validated tool for assessing burnout.
The full version of the scale assesses 3 domains of burn-
out: emotional exhaustion, depersonalization, and a sense
of low personal accomplishment.38 This study used a val-
idated 2-item version of the MBI that has been found
to produce results consistent with the full version.39 The
2-item version addresses emotional exhaustion (“How
often do you feel burned out from your work?”) and
depersonalization (“How often do you feel you’ve

become more callous toward people since you became
a student?”).39 Items are scored on a 7-point Likert scale
ranging from “never” to “daily.” Higher scores indicate
increased levels of burnout.

Data Collection

Participants and controls were e-mailed and asked to
voluntarily complete the survey at each time point via
SurveyMonkey Inc., an online survey platform.40

Students received up to 3 reminders via e-mail to com-
plete the survey, and survey responses were matched
using a unique university e-mail address.

Data Analysis

Descriptive statistics were generated to understand the
constitution of groups, ensuring uniformity between the
participant and control groups. Paired sample t tests
were used to explore trends in outcomes of participants
and controls before and after the 9-week program, and
eta squared (g2) was utilized to determine the effect size
for each measure. Repeated measures ANOVAs and
post hoc pairwise analyses were used to explore trends
across the different time points in the 1-year follow-up
sample, and effect size for each measure was determined
using partial eta squared (gp

2). Eta and partial eta
squared effect sizes were interpreted as small (0.01),
moderate (0.06), or large (0.14).41 Independent samples
t tests were used to determine differences in change at the
different time points between the participant and control
groups. PROMISVR subscales were not included in the
independent samples t tests because of different scoring
criteria.34 To explore relationships between changes in
mindfulness and other well-being outcomes, correlations
between change scores over time were examined.
Analyses were completed using IBM SPSS Statistics
23.42 The University of Cincinnati Institutional Review
Board determined that this study did not meet the reg-
ulatory criteria for research involving human subjects,
and ongoing IRB oversight was therefore not required
(IRB approval number: 20134383).

Results

Nine-Week Sample

Table 1 provides the demographic composition of the
279 participants and 247 controls who completed the
survey before and immediately following the program.
The response rate was 79%. The majority of the partic-
ipants (84%) and controls (89%) were students in grad-
uate or professional programs. There were no significant
differences between the control group and participant
group on main demographics, including college,
gender, and race/ethnicity.
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Data regarding the within-groups effects of the

9-week mind-body skills program on various mental

and emotional well-being parameters are provided in

Table 2. Significant decreases were noted in perceived

stress, negative affect, depression, anxiety, sleep distur-

bance, and aspects of burnout (both emotional exhaus-

tion and depersonalization declined) (P< .05). On the

other hand, significant increases were observed in posi-

tive affect, resilience, mindfulness, empathic concern, and

perspective taking (P< .05). Furthermore, the rise in

mindfulness was significantly correlated (P< .05) with

decreases in stress (R¼�0.53), negative affect

(R¼�0.47), and depersonalization (R¼�0.34), as well

as increases in positive affect (R¼ 0.44), resilience

(R¼ 0.33), and perspective taking (R¼ 0.28). Within

the control group, most measures of mental and emo-

tional well-being did not change following the 9-week

period. The control group did show a significant

decrease in sleep disturbance over the 9 weeks.

However, anxiety and fatigue both increased significant-

ly in controls at the end of the 9-week period (P< .05).
Between-groups, significant improvements were seen

for participants of the mind-body skills program as com-

pared to controls for all measures except emotional

exhaustion (P< .05). Data for the between-groups

comparisons of participants as compared to controls

are provided in Table 3.

One-Year Follow-Up Sample

To determine if any of the improvements in well-being

parameters were sustained long-term, a subset of partic-

ipants and controls were invited to complete the surveys

at a 1-year follow-up. As shown in Table 1, 46 partic-

ipants and 48 controls completed the survey and were

able to be matched (response rate of 53%). The consti-

tution of the 1-year follow-up sample was compared to

the 9-week sample, and no significant differences were

found on main demographics.
Data from the 1-year follow-up are provided in

Table 4. Many of the parameters in this smaller

sample size of participants did not change significantly

from the pre-analysis to the post-analysis. However, a

significant increase in mindfulness was evident after the

9-week program, and this increase was sustained at the

1-year follow-up (pre-M¼ 43.58; post-M¼ 48.40;

follow-up M¼ 48.20, P< .05). In addition, perspective

taking increased and sleep disturbance decreased signif-

icantly following the 9-week program for participants,

but returned to baseline scores at the 1-year follow-up

Table 1. Demographics.

9-Week Sample 1-Year Follow-Up Sample

Participants

n¼ 279

Controls

n¼ 247

Participants

n¼ 46

Controls

n¼ 48

Age, Mean (Standard Deviation)

(Range)

24.86 (6.52)

(18–65)

24.87 (6.24)

(18–59)

24.36 (7.06)

(19–65)

25.77 (7.73)

(18–49)

Gender, %

Female 67.74 76.02 76.09 77.08

Male 31.90 23.58 23.91 22.92

Other (please specify) 0.36 0.41 0.00 0.00

Race/Ethnicity, %

White, Anglo, European American; not Hispanic 67.74 69.80 69.57 66.67

Asian or Asian American 10.75 14.29 15.22 12.50

Black or African American 8.60 5.31 10.87 10.42

Hispanic or Latino 5.02 2.86 2.17 6.25

Biracial/Multiracial 3.94 5.71 0.00 4.17

Other (please specify) 3.94 2.04 2.17 0.00

Year, %

Graduate and Professional Programs 83.65 88.94 95.65 88.89

Undergraduate 16.35 11.06 4.35 11.11

College, %

Medicine 36.88 40.00 32.61 31.11

Pharmacy 15.59 12.34 26.09 20.00

Law 14.83 17.87 23.91 20.00

Conservatory of Music 12.55 10.64 2.17 6.67

Design 9.89 7.66 4.35 13.33

Allied Health Sciences 5.32 6.81 8.70 6.67

Nursing 4.94 4.68 2.17 2.22

Novak et al. 5



(P< .05). All other outcomes of mental and emotional

well-being either returned to baseline scores, or did not

show significant improvement, at the 1-year follow-up

for program participants. Within the control group,

fatigue was significantly lower at the 1-year follow-up

compared to scores before and after the 9-week period

(P< .05). Additionally, within the control group, sleep

disturbance improved significantly following the 9-week

period, but worsened significantly at the 1-year follow-

up (P< .05). Between groups, significantly higher levels

were found in perspective taking scores of participants

compared to controls before and after the program

(P< .05), but those differences disappeared at the

1-year follow-up.

Discussion

The impact of the 9-week mind-body skills program is

clear, as there were overwhelmingly positive improve-

ments in mental and emotional well-being in students

who participated in the program. While these positive

outcomes confirm previous results of mind-body skills

programs in medical students,26–28 this study is one of

few to document such effects in students from a broad

range of disciplines, especially law, music, and design.

Indeed, given the alarming rise in physician burnout, it

is understandable that considerable attention has been

focused on improving the well-being of medical students

and others in the health professions.43 However, stu-

dents in several other high-pressure professions, such

as law, music, and design, are also at risk for chronic

stress and burnout, and universities must act proactively

to address these issues for the well-being of their students

Table 2. Data From Participants and Controls for 9-Week Sample (Within-Groups).

Participants (n¼ 279) Controls (n¼ 247)

Measures

Pre-Mean

(SD)

Post-Mean

(SD) t Score P Value g2
Pre-Mean

(SD)

Post-Mean

(SD) t Score P Value g2

PSS 16.79 (4.52) 15.90 (5.71) 2.49 .01 0.03 16.01 (4.05) 16.53 (5.97) �1.74 .08 0.02

PANAS

Positive Affect 32.98 (7.02) 34.91 (7.27) �3.87 <.01 0.07 33.79 (6.55) 33.01 (7.04) 1.79 .08 0.02

Negative Affect 23.90 (6.66) 21.70 (6.86) 4.56 <.01 0.09 22.77 (6.53) 22.79 (7.17) �0.06 .95 0.00

BRS 19.87 (4.47) 21.34 (4.24) �6.55 <.01 0.18 21.40 (4.11) 21.43 (4.37) �0.16 .87 0.00

PROMIS

Depression 54.20 (8.75) 51.68 (8.66) 4.16 <.01 0.08 53.18 (8.70) 52.54 (9.85) 1.21 .23 0.02

Anxiety 59.08 (7.76) 55.92 (8.80) 5.04 <.01 0.11 56.71 (8.65) 58.06 (9.02) �2.62 .01 0.03

Fatigue 56.75 (7.88) 56.60 (8.83) 0.24 .81 0.00 55.71 (7.52) 59.10 (8.11) �6.66 <.01 0.18

Sleep Disturbance 56.49 (3.29) 52.29 (3.57) 10.74 <.01 0.37 56.30 (3.25) 53.20 (4.07) 7.19 <.01 0.21

FFMQ 45.72 (8.85) 50.73 (8.03) �9.53 <.01 0.32 47.84 (7.58) 48.21 (7.73) �0.94 .35 0.00

IRI

Empathic Concern 21.50 (4.25) 22.20 (4.51) �3.14 <.01 0.04 21.05 (4.26) 20.69 (4.06) 1.63 .11 0.01

Perspective Taking 19.55 (4.12) 22.76 (4.14) �13.55 <.01 0.47 19.30 (4.09) 18.91 (4.19) 1.70 .09 0.01

MBI

Emotional Exhaustion 3.75 (1.41) 3.55 (1.43) 2.13 .03 0.02 3.87 (1.35) 3.82 (1.49) 0.48 .63 0.00

Depersonalization 2.62 (1.87) 2.23 (1.73) 3.14 <.01 0.05 2.73 (1.79) 2.90 (1.73) �1.50 .14 0.01

Perceived Stress Scale (PSS); Positive and Negative Affect Schedule (PANAS); Brief Resilience Scale (BRS); Patient-Reported Outcomes Measurement

Information System (PROMIS); Five Facet Mindfulness Questionnaire (FFMQ); Interpersonal Reactivity Index (IRI); Maslach Burnout Inventory (MBI).

Table 3. Data From Participants and Controls for 9-Week
Sample (Between-Groups).

Participants

(n¼ 279)

Controls

(n¼ 247)

Measures

Change

Score*

Change

Score* P Value g2

PSS �0.88 0.52 <.01 0.02

PANAS

Positive Affect 1.94 �0.78 <.01 0.04

Negative Affect �2.20 0.02 <.01 0.03

BRS 1.46 0.03 <.01 0.06

FFMQ 5.01 0.37 <.01 0.11

IRI

Empathic Concern 0.70 �0.37 <.01 0.03

Perspective Taking 3.21 �0.40 <.01 0.22

MBI

Emotional Exhaustion �0.19 �0.04 0.25 0.00

Depersonalization �0.39 0.17 <.01 0.03

Perceived Stress Scale (PSS); Positive and Negative Affect Schedule

(PANAS); Brief Resilience Scale (BRS); Five Facet Mindfulness

Questionnaire (FFMQ); Interpersonal Reactivity Index (IRI); Maslach

Burnout Inventory (MBI).

*Change scores were calculated by subtracting the pre-score from the

post-score.
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(and faculty). Our findings provide a good rationale for

implementing mind-body skills programs for all students

across disciplines.
Previous studies have attributed part of the success of

such programs to the utility of teaching mind-body

skills. In fact, there is evidence to support the notion

that increased self-awareness through mindfulness and

other practices can lead to better self-care and improved

mental and emotional well-being.22,23 However, along

with the specific mind-body techniques taught, a key

component of this program is the supportive small

group format that we believe is integral to this program’s

successful outcomes. For example, the group guidelines,

especially those of confidentiality, mutual respect, and

non-judgment, help to create a safe and supportive envi-

ronment for students to discuss emotions, thoughts, suc-

cesses, and obstacles related to their practice and daily

life struggles. In addition, the role of the small group

facilitators is critically important. They are typically fac-

ulty leaders from each college who serve as role models

for the students. They are not simply facilitating the ses-

sions but are active participants – modeling openness,

vulnerability, compassionate listening without judgment,

and connection.44 For this reason, facilitators need to be

trained appropriately, as their ability to create a safe

environment is an essential element to foster the group

cohesiveness and improve the experience and outcomes

for participants.
While participation in this mind-body skills program

improved indicators of well-being following the 9-week

program, sustained positive effects at 1-year follow-up

were seen only for mindfulness. There may be several

reasons for the lack of long-term effects. First, the

small sample size of those who completed the surveys

at the 1-year follow-up made it difficult to observe sta-

tistically significant changes. Increasing sample size in

future follow-up studies should help rectify this issue.

Another reason may relate to the loss of opportunity

and accountability for continued practice after students

complete the 9-week program. Many students and facil-

itators talk openly about this as the 9-week program

comes to an end, asking how they are going to stay

“accountable” for maintaining their mind-body skills

practice. Successful behavior change requires reinforce-

ment to support habit formation, and students lose the

extrinsic reinforcement of the group after the program

ends.45 Booster sessions to encourage continued practice

or curricular integration are potential solutions to main-

tain these positive effects and promote enduring student

mental and emotional well-being. Additionally, the

built-in social support provided by the group is a likely

variable for improved well-being after completing the 9-

Table 4. Data From Participants and Controls for 1-Year Follow-Up (Within-Groups).

Participants (n¼ 46) Controls (n¼ 48)

Measures

Pre-Mean

(SD)

Post-Mean

(SD)

Follow-Up

Mean (SD) gp
2

Pre-Mean

(SD)

Post-Mean

(SD)

Follow-Up

Mean (SD) gp
2

PSS 18.86 (5.50) 19.14 (5.10) 18.79 (6.04) 0.01 16.74 (4.54) 17.53 (5.97) 18.00 (6.48) 0.06

PANAS

Positive Affect 31.45 (7.42) 33.13 (8.13) 32.08 (8.19) 0.06 33.43 (7.35) 33.41 (7.70) 31.96 (7.12) 0.06

Negative Affect 23.83 (6.60) 22.10 (6.07) 23.60 (7.43) 0.09 22.62 (6.46) 21.91 (6.36) 20.32 (6.19) 0.07

BRS 19.90 (4.34) 21.00 (3.97) 20.82 (4.28) 0.13 20.98 (4.29) 20.51 (4.49) 21.13 (3.97) 0.03

PROMIS

Depression 54.83 (8.30) 53.10 (8.64) 52.58 (8.15) 0.07 55.00 (7.86) 53.83 (10.31) 53.00 (9.13) 0.07

Anxiety 59.89 (6.65) 57.91 (8.53) 57.22 (8.49) 0.13 58.16 (7.72) 59.61 (7.48) 57.22 (8.98) 0.08

Fatigue 58.23 (8.30) 56.78 (8.81) 56.00 (9.43) 0.06 57.26 (7.07) 59.16 (7.79) 54.28b,c (9.31) 0.20

Sleep Disturbance 56.19 (3.35) 52.05a (3.34) 56.33b (3.75) 0.39 57.31 (3.67) 53.04a (4.48) 55.78b (3.00) 0.29

FFMQ 43.58 (8.73) 48.40a (8.08) 48.20c (9.03) 0.39 47.35 (6.95) 48.26 (7.94) 49.17 (6.89) 0.08

IRI

Empathic Concern 21.66 (4.18) 22.41 (4.73) 21.09 (5.11) 0.14 20.13 (4.30) 20.27 (4.09) 20.40 (4.15) 0.01

Perspective Taking 19.08 (4.37) 22.54a (3.96) 19.56b (4.88) 0.60 18.84 (4.11) 18.76 (4.53) 19.44 (4.56) 0.05

MBI

Emotional Exhaustion 3.90 (1.39) 3.67 (1.43) 3.67 (1.76) 0.05 3.96 (1.38) 4.00 (1.35) 3.72 (1.61) 0.04

Depersonalization 2.76 (1.61) 2.38 (1.53) 2.88 (1.76) 0.10 2.81 (1.79) 3.15 (1.63) 3.26 (1.78) 0.08

Perceived Stress Scale (PSS); Positive and Negative Affect Schedule (PANAS); Brief Resilience Scale (BRS); Patient-Reported Outcomes Measurement

Information System (PROMIS); Five Facet Mindfulness Questionnaire (FFMQ); Interpersonal Reactivity Index (IRI); Maslach Burnout Inventory (MBI).

a¼ Significant between pre-score and post-score (P<.05).

b¼ Significant between post-score and follow-up (P<.05).

c¼ Significant between pre-score and follow-up (P<.05).
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week program. Similarly, students often talk about this
unique aspect of the program, and both the feeling of
community and the realization that they are “not alone”
due to the open sharing of participants in the program.

Interestingly, however, mindfulness did remain signif-
icantly elevated at the 1-year follow-up, a pattern
described in several other similar studies.46,47 These find-
ings, taken together, suggest that mindfulness, as a trait,
may remain even without formal practice, and may have
a positive impact on other aspects of well-being. In stud-
ies of the neurological underpinnings of mindfulness,
8 weeks of mindfulness practice has been found to
cause enduring changes in brain function that persist
even outside of formal practice,48 which may explain
the sustained high levels of mindfulness in the partici-
pants. Furthermore, while there are various mind-body
practices taught within the program (including journal-
ing, non-cognitive drawing, and breathwork), the con-
stant thread throughout all sessions is mindfulness and
self-awareness. This aspect is evident in the weekly open-
ing mindfulness meditation, mindful walking and mind-
ful eating exercises, and even during the “check in”
period, in which participants are asked to self-reflect
on their current state of well-being, again using mindful-
ness as a tool for self-awareness.

While these short-term results are promising and con-
sistent with previous studies,25–27 future studies should
investigate how programs can have additional long-
lasting effects on other measures of well-being besides
mindfulness. Researchers might consider investigating
the impact of booster sessions for participants following
intensive mind-body skills training to determine if addi-
tional practice and reinforcement can improve long-term
benefits, since frequency of practice has been positively
correlated with greater well-being benefits.45

Following completion of the 9-week mind-body skills
program (Level 1) at our university, students have the
opportunity to take a 10-week program (Level 2) that
builds upon the skills taught in the 9-week Level 1 pro-
gram. This was also modeled from the program at
Georgetown University. These advanced programs
introduce additional mind-body activities such as body
scans, non-cognitive coloring, gratitude journaling, and
more to further promote and reinforce self-awareness
and self-care. To our knowledge, these Level 2 programs
have not been formally evaluated for sustained impact
on outcomes. We also implemented drop-in meditation
sessions both in-person and virtually, which were open
to all students at the College of Medicine, however par-
ticipation numbers were low for both platforms and,
therefore, were not continued.

As with all studies, there are several limitations worth
noting. A major consideration for all of the following
limitations is that this study was not a controlled
research trial, but rather an ongoing program evaluation

of a multidisciplinary curriculum-based well-being inter-
vention. As such, one major limitation was our much
smaller sample size at 1-year follow-up. As the longitu-
dinal tracking of program participants and controls was
a retrospective decision, it proved difficult to effectively
track students as some had moved on to clinical years
(medical school), graduated, or were no longer using
their university e-mail addresses. Secondly, as we did
not systematically track home practice, either during
program participation or following the completion of
the program, information on frequency of practice as
it relates to outcomes was not available. Thirdly,
although the heterogeneity of the sample can be inter-
preted as a strength of this study, it may also have pre-
vented us from seeing some of possible significant trends
in our data at the 1-year follow-up.

Nevertheless, important conclusions can still be
drawn. Previous studies have focused primarily on the
incorporation of mind-body skills training for wellness
among healthcare students and professionals, making
this study representing a range of fields of study an
important addition to the current literature.49,50

Furthermore, this study provides a concrete example
of how mind-body practices can be incorporated into
other academic disciplines to help a broader range of
students cope with stress through a program focused
on self-awareness. These findings support the short-
term benefits of a mind-body skills program in a
university-wide multidisciplinary student group, and
points to opportunities for future research on how best
to support continued practice and thus improvements in
well-being and the learning environment.
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