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Abstract

Purpose To promote well-being, healthcare education programs have incorporated mindfulness-based skills and principles
into existing curriculums. Pandemic-related restrictions have compelled programs to deliver content virtually. Study objec-
tives were to determine (1) whether teaching mindfulness-based skills within physician assistant (PA) programs can promote
well-being and (2) whether delivery type (virtual vs. in-person) can impact the effectiveness.

Methods During this 2-year study, a brief mindfulness-based curriculum was delivered to incoming first-year students at six
PA programs, while students at two programs served as controls. The curriculum was delivered in-person in year one and
virtually in year two. Validated pre- and post-test survey items assessed mindfulness (decentering ability, present moment
attention and awareness, and psychological flexibility) and well-being (perceived stress and life satisfaction).

Results As expected, coping abilities and well-being were adversely impacted by educational demands. The mindfulness-
based curriculum intervention was effective in increasing mindfulness and life satisfaction, while decreasing perceived
stress when delivered in-person. Virtual curricular delivery was effective in decreasing perceived stress but not improving
life satisfaction. Over half of the participants receiving the curriculum reported positive changes on mindfulness measures
with approximately 14-38% reporting a change of greater than one standard deviation. Changes on mindfulness measures
explained 30-38% of the reported changes in perceived stress and 22-26% of the changes in life satisfaction. Therefore,
the mindfulness curriculum demonstrated statistically significant improvements in measures of mindfulness and mitigated
declines in life satisfaction and perceived stress.

Conclusion Mindfulness-based skills effectively taught in-person or virtually within PA programs successfully promote
well-being.
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Introduction

Increasing rates of burnout among medical providers have
devastating consequences for both clinicians and patients
[1-3]. Mindfulness-based skills may foster the develop-
ment of professional resilience [4], benefiting the clini-
cian, the patient, and the healthcare community. Abilities
such as mindful awareness, decentering, and psychological
flexibility have been associated with general well-being
in patient and nonpatient populations [5—14]. The devel-
opment of these skills may also contribute to increased
professionalism by cultivating focus and improving com-
munication [7, 15].

Mindfulness practices have been incorporated into many
areas of patient care and within medical residency training pro-
grams predicated on broadly accepted, evidence-based health
benefits associated with these practices and acquired skills
[16-18]. The traditional approach to incorporate mindfulness
training, primarily delivered during residency training, has been
to have professionals participate in an 8-week mindfulness-based
stress reduction (MBSR) group [16]. Recently, however, health-
care education programs have developed and investigated the
benefits and effectiveness of incorporating mindfulness-based
content into existing academic curricula within the classroom
portion of their training. There are two main differences between
the two programs. In the first approach, the trainee receives the
education as a member in an actual MBSR group, which is an
8-week, semi-structured, experiential learning group opportu-
nity. It is given while trainees are on residency rotations after
completing academic coursework. In the more recently inves-
tigated interventions, in contrast, evidence-based interventions
and activities are incorporated into academic coursework at time
of matriculation within the academic institution. The main aim
of curriculum-based intervention is to instill relevant attitudes
and skills associated with mindfulness earlier in training. In
doing so, these skills and attitudes become essential components
of the healthcare profession and serve as tools for students to
deal more effectively with both academic and clinical experi-
ences during PA school.

Brief exposure to mindfulness-based training may be fea-
sible in a healthcare curriculum and allow for introduction
of concepts and skills early in education and student training
[19-21]. The introduction of a curriculum that incorporates
mindfulness early in academic coursework can increase lev-
els of mindfulness, decentering, and psychological flexibil-
ity, which may, in turn, positively impact levels of perceived
stress and life satisfaction [22]. Additional benefits of such
a curriculum include the potential for improved academic
success and development of skills that serve as a foundation
for professional resilience [7, 23].
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Escalated stress is common among students pursuing
higher education. The fractured well-being that often accom-
panies this escalated stress may have profound effects on
the learning process and professional development. COVID-
19 and the global response to the pandemic has introduced
additional stressors and challenges for personal self-care and
education and training. Recent studies have found stress and
anxiety among students increased during the pandemic [24,
25]. Son et al. [26], for example, found that over 70% of
students during the COVID-19 pandemic reported increases
in stress and anxiety, while almost 90% reported difficulty
concentrating.

The COVID-19 pandemic has, more broadly, engendered
an environment replete with constant uncertainties, overbur-
dened medical teams, and isolation. This context has con-
tributed to the risk for a “parallel pandemic” related to fear,
anxiety, worry, and the declining well-being of those provid-
ing patient care [27]. Many educational institutions, from
primary to higher education, are recognizing the benefit of
prevention strategies to promote and sustain well-being and
have developed self-care instruction, founded on mindful-
ness-based skills and principles, to effectively incorporate
into existing curricula [7, 8, 22, 28].

Strategic burnout prevention for professional student pop-
ulations, in particular, is increasingly viewed as an essential
component of professional training and education [9, 20, 26].
Recent changes to accreditation guidelines and standards for
several healthcare education programs reflect an expectation
for programs to incorporate essential skills in training that
foster general well-being of students and prepare them for a
challenging professional environment post-graduation [29,
30]. Some institutions are electing to require well-being con-
tent within programs of study and core courses, while other
universities are choosing to offer instruction as an elective
course [4, 7, 22]. While there are a variety of pedagogi-
cal approaches to well-being content, only a few education
programs have attempted to incorporate mindfulness-based
instruction into existing curriculums [7, 8, 22].

Education Delivery During COVID-19 Pandemic

Physician assistant (PA) education is based on an accelerated
model of medical training typically consisting of 27 months of
instruction [36]. Like other types of health profession educa-
tion, it can be academically, physically, and mentally challeng-
ing. In a study of PA students in Virginia, for example, nearly
80% reported high levels of exhaustion and 78% expressed
interest in participating in wellness activities [37]. Prior to
the COVID-19 pandemic, PA programs delivered an average
of 6% of their curricula remotely; by May of 2020, programs
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were delivering an average of 97% of their curricula using
virtual formats [38]. With the pandemic, the need to be able
to deliver some curricular content through virtual platforms
has raised several additional questions about the impact of
different delivery methods on learning outcomes. No study
to date has examined what might be gained or lost through a
virtual delivery versus in-person delivery of a mindfulness-
based curriculum intervention embedded within a course.

Current Study

This study, which involves assessing the effectiveness of
a mindfulness-based curriculum delivered to first-year
PA students, addresses two central questions related to
the training and education of healthcare providers. First,
can mindfulness-based and related strategies designed to
improve resilience against perceived stress and poor life
satisfaction be effectively incorporated within a course cur-
riculum? Second, can such a mindfulness-based curriculum
be modified and delivered effectively using a virtual delivery
format? The current study examined levels of mindfulness
and related capacities, perceived stress, and life satisfaction
of newly matriculating students within eight PA programs
located across the country. The mindfulness-based interven-
tion, designed by the current authors, was developed and
validated in a previous study [22]. The curriculum includes
a lecture series and associated exercises for skill develop-
ment. Through lecture and experiential exercises, learners
explored topics extremely relevant to medical practice and
professional resilience, such as self-compassion, mindful lis-
tening, anger response, and present moment awareness [22].

Method

Students comprised either the curriculum intervention group
(receiving the mindfulness-based skills within the curricu-
lum) or the control group (receiving the curriculum as usual
with no additions or modifications). The study took place
over 2 years. Students who participated in year one (2019)
received the curriculum intervention through an in-person
delivery method prior to the pandemic (COVID-19). Students
who participated in year two (2020) received the curriculum
intervention through a virtual delivery format and during
the pandemic (COVID-19). This provided an opportunity
to compare the effectiveness of the curriculum interven-
tion against controls and between different delivery formats
(in-person and virtual formats). The curriculum interven-
tion used in the current study was found to be effective in
increasing levels of mindfulness and related skills [22] within
a traditional class structure/format.

Participants

Seven hundred fifty-four students from eight PA programs
across the USA were invited to participate in a voluntary study
examining the influence of a mindfulness-based wellness cur-
riculum on aspects of their well-being. The intervention group
consisted of students from six programs who received a five-
session wellness curriculum delivered in the first 10 weeks
of their PA programs. Students from two PA programs who
did not receive the mindfulness-based curriculum served as
a control group. In each year of the study, 377 first-year PA
students (totaling 754 students over 2 years) were sent links
to participate in the study and complete a survey to assess
a series of pre- and post-test measures, which are described
below. Fifty-one percent (384/754) of students sent invita-
tions to participate completed both the pre-test and post-test
measures. Participants who did not complete both the pre-
and post-tests were not included in the study. All study par-
ticipants gave informed consent prior to completing surveys.
Approximately 22.1% of survey participants from the 2 years
were male, and the mean age across both years was 26.0 years.

Procedure

This study received IRB approval at the primary institution with
reliance agreements at all of the participating institutions (AZ
#1011). Surveys were conducted at two time intervals. The ini-
tial pre-test survey was distributed to all students at the onset
of PA training, and the post-test survey was sent to all students
10 weeks later, whether they received the mindfulness-based
curriculum or not. The survey links included descriptions of
the voluntary and confidential nature of the study, and all par-
ticipants consented prior to survey completion. Surveys were
administered using REDCap® software. Data collection for year
one (in-person delivery) was conducted between May 2019 and
October 2019, while year two (virtual delivery) data collection
took place between May 2020 and October 2020.

Intervention

The mindfulness-based curriculum, delivered to the intervention
group, included a series of five interactive lectures and asso-
ciated exercises for skill development. The interactive lectures
focused on self-care practices of mindfulness and decentering.
There are several aspects of mindfulness found to promote well-
being [6, 11]. The mechanism by which a mindful approach to
medicine is beneficial is through developing an awareness of
the present moment without allowing maladaptive cognitions
to interfere with decision-making. Decentering, a skill-based
component of mindfulness, focuses on the objective observa-
tion of experiences and encourages space between stimulus and
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response [4, 6, 10]. This may be especially helpful for trainees
and providers prone to self-criticism to recognize that not all
thoughts represent truth. Decentering has been found to decrease
rumination and anxiety [10]. Psychological flexibility is also
related to mindfulness [41, 42] and allows the clinician to shift
attention during the commonly encountered rapid changes in the
medical field, and be present with whatever arises.

The didactic series was developed out of a program ini-
tiative to address potential burnout among students start-
ing in a healthcare program and was eventually formally
assessed empirically [22]. The curriculum was designed
to highlight the importance of emotional health and teach
future healthcare providers about the fundamental impor-
tance of self-care and its relation to providing the highest
quality of care to others. Additional topics covered included
self-compassion, the anger response, mindful listening, and
present moment awareness, all relevant in daily patient care.
In all programs, whether delivered in-person or virtually,
the curriculum included experiential sessions of mindful
breathing practice, brief videos overviewing the incorpora-
tion of mindfulness into medical practice, the concept of
neuroplasticity, and many of the programs included reflec-
tive writing assignments [22]. Brief daily home practice of
mindful breathing was also encouraged.

Measures

Participants were administered a demographic question-
naire as well as three validated mindfulness measures and
two validated well-being measures, all commonly used in
research and practice. The demographic survey assessed age,
gender, and current stress management practices. Respond-
ents were also asked about awareness of mindfulness-based
practices and asked to quantify previous (within the last
year) and current participation in mindfulness-based activi-
ties. Three aspects of mindfulness were examined including
decentering, present moment awareness, and psychological
flexibility. Well-being measures addressed life satisfaction
and perceived stress.

Mindfulness-Based and Related Measures

The previously validated decentering subscale of the Expe-
riences Questionnaire (EQ-D) was utilized to measure the
ability to decenter, or to separate oneself from one’s thoughts
and feelings as a means of responding rather than react-
ing to the present moment [39]. A sample item from the
11-item subscale is “I remind myself that thoughts aren’t
facts.” Response anchors include never, rarely, sometimes,
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often, and all the time (5-point Likert scale; 1 =never to
5 =always) and higher scores indicate higher levels of
decentering ability [39].

The 15-item Mindful Attention Awareness Scale (MAAS)
was utilized to measure present moment attention and aware-
ness, the second aspect of mindfulness examined in this
study. Validity of the MAAS has been previously established
[40]. A sample item is “I find it difficult to stay focused on
what is happening in the present.” Response options include
almost always, very frequently, somewhat frequently, some-
what infrequently, very infrequently, and almost never
(6-point Likert scale; 1 =almost always to 6 =almost never).
The score is determined by computing an average of the
15 items and higher scores indicate higher levels of present
moment attention and awareness [40].

Psychological flexibility describes an individual’s ability
to accept current circumstances and adapt behavior so as to
more effectively respond to the present moment [41]. The
seven-item Acceptance and Action (AAQ-2) scale was used
to measure psychological flexibility and has been validated
against similar constructs in other studies [42]. A sample
item is, “I worry about not being able to control my worries
and feelings” and response options include never true, very
seldom true, seldom true, sometimes true, frequently true,
almost always true, and always true (7-point Likert scale;
1 =never true to 7=always true). The scale is a reverse indi-
cation of the domain, as lower total scores suggest higher
levels of psychological flexibility [42].

Well-Being Measures

The five-item Satisfaction with Life Scale (SWLS), which
has demonstrated strong construct and criterion validity in
previous studies [43], was utilized to assess overall life sat-
isfaction. A sample item is “the conditions of my life are
excellent” and response options include strongly agree,
agree, slightly agree, neither agree nor disagree, slightly
disagree, disagree, and strongly disagree (7-point Likert
scale; 1 =strongly disagree to 7 =strongly agree). Higher
satisfaction with life is suggested by higher total scores on
the SWLS [43].

Levels of respondent stress were quantified by the
14-item Perceived Stress Scale (PSS). A sample item is,
“In the last month, how often have you dealt successfully
with irritating life hassles?” and the response options are
never, almost never, sometimes, fairly often, and very
often (5-point Likert scale; 0 =never to 4 = very often).
The PSS has achieved satisfactory concurrent and predic-
tive validity in previous studies. Lower PSS scores are
associated with lower perceived stress [44].
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Data Analysis

Changes in mindfulness and well-being measures were com-
pared by group (control versus mindfulness-based curricu-
lum) and by year (in-person versus virtual delivery) through
two-sample or paired #-tests, as appropriate. Effect sizes (ESs)
were calculated using Cohen’s d or Hedge’s g, depending on
sample size of the cells comprising the groups of comparison.
Correlations among mindfulness and well-being measures were
analyzed through the Pearson correlation coefficient. Individual
changes in level of mindfulness by participant were examined
by calculating the percentage of participants who changed in the
desired direction on measures, including the percentage show-
ing a greater than 1 standard deviation change. A multivariate
linear regression analysis was performed to determine whether
changes in level of mindfulness explained changes in perceived
stress and life satisfaction, while controlling for age, gender,
and prior participation in mindfulness. To examine the impact
of COVID-19 on perceived stress and life satisfaction, changes
for participants in the control groups were examined for each
condition.

Results
Descriptive and Preliminary Analysis

In year one (in-person delivery), 189 of the 377 possible
respondents completed pre-test and post-test surveys for
a response rate of 50.1%. In year two (virtual delivery),
195 of the 377 possible respondents completed pre-
test and post-test surveys for a response rate of 51.7%.

Collectively, 384 out of 754 possible respondents com-
pleted both pre-test and post-test measures for a total
response rate of 50.9%.

Approximately 22.1% of survey participants from year
one and year two were male, and the mean age across both
years was 26.0 years (see Table 1). By comparison, national
data on PA student demographics collected in 2019 reveal
that 25% of students were male, and the mean age was
25.6 years [45]. No program represented more than 33% of
participants in year one (in-person delivery) or more than
34% in year two (virtual delivery).

Table 1 presents demographic characteristics of students
who completed both pre- and post-test measures during each
year of the study. No meaningful differences in age, gender,
or awareness of mindfulness practices were found between
years. The percentage of participants who reported partici-
pation in mindfulness practice during the past 12 months
prior to the study was slightly greater (17.3%) in year two
(virtual delivery) but not statistically significant (52% vs.
61%, p=0.0691). The number of individuals reporting
mindfulness practice at least once a week was meaningfully
greater (108.3%) in year two (virtual delivery) (12% vs. 25%,
p=0.0018).

In year two (virtual delivery), males reported higher
levels of psychological flexibility (AAQ-2), #(67)= —2.10,
p=0.0399, and less perceived stress (PSS), #(70) = —3.23,
p=0.0019, than females. Decentering ability (EQ-D)
approached significance, #(55)=1.99, p=0.0520, indicat-
ing that males trended toward higher levels of decentering
ability as compared to their female counterparts in year two.
No differences between males and females were found on
any pre-test study measures in year one.

Table 1 Demographic

information for in-person (year Variable Total (n =384) In-Person Virtual delivery (n =195) p-value
one) and virtual delivery (year delivery (n =189)
two) of curricula Male gender 85/384 (22.1%)  45/189 (23.8%)  40/195 (20.5%) 0.5125
Age (mean [range]) 26.0 [21-50] 26.1 [21-50] 25.9 [21-49] 0.1235
Aware of mindfulness ~ 255/383 (66.6%)  122/189 (64.6%)  133/194 (68.6%) 0.4699
practice or decentering
Participate in 216/382 (56.5%)  97/188 (51.6%) 119/194 (61.3%) 0.0691
mindfulness practice
or decentering
Frequency of practice
Never 118/380 (31.3%)  64/187 (34.2%) 54/193 (28.0%) 0.2284
Less than once a week ~ 190/380 (50%) 100/187 (53.5%)  90/193 (46.6%) 0.1822
At least once a week 72/380 (18.9%) 23/187 (12.2%) 49/193 (25.4%) 0.0018

p-values come from a chi-square test or a Mann—Whitney U test
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Relationship Among Study Variables

For both year one (in-person delivery) and year two (vir-
tual delivery), mindfulness-related measures (MAAS,
EQ-D, AAQ-2) were significantly correlated with well-
being measures (PSS, SWLS) on pre-test, with correla-
tions ranging between 0.23 and 0.71 (see Table 2). In both
years, all mindfulness-related measures were also signifi-
cantly correlated with each other, with correlations ranging
between 0.39 and 0.67. In year one (non-COVID-19), age
was only correlated with perceived stress; those who were
older reported lower levels of perceived stress (r= —0.15,
p=0.0400). In year two (COVID-19), those who were older
reported higher decentering ability (r=0.15, p=0.0447)
and present moment awareness (r=0.20, p =0.0046) than
younger counterparts (see Table 2).

Mindfulness Curriculum Effectiveness Over Controls

The in-person mindfulness curriculum was effective in
increasing levels of mindfulness and related abilities, while
decreasing perceived stress and improving life satisfaction,
when compared to the control group (see Table 3). These
findings were consistent when the mindfulness curriculum
was delivered through a virtual format except for psycholog-
ical flexibility and life satisfaction. The virtually delivered
mindfulness curriculum was not effective in increasing psy-
chological flexibility, #(108) = —0.04, p=0.97, ES =0.006,
or improving life satisfaction, #(160)=1.71, p=0.0895,
ES =0.24, over controls.

Year 1: In-Person Curriculum Delivery During
Non-COVID-19 Year

At the end of the first 10 weeks of beginning their PA program,
from pre-test to post-test, participants not receiving the mind-
fulness curriculum intervention reported decreases in present
moment awareness, #(57)=3.52, p=0.0008, ES=0.47, and
psychological flexibility, #(61)= —3.24, p=0.0019, ES=0.40.
The participants also reported an increase in levels of perceived
stress, #(61)= —6.27, p<0.0001, ES=0.79, and decreases in life
satisfaction, #(61)=3.15, p=0.0025, ES=0.43. These results
confirm expectations that study and training demands accom-
pany graduate training and may impact coping resources and
well-being of PA students (see Table 4).

In comparison, at the end of the 10-week period, partici-
pants in the mindfulness-based curriculum group reported
increases in their level of mindfulness on two of the three meas-
ures (EQ-D and MAAS) and no increase in perceived stress
or decrease in life satisfaction (see Table 4). Levels of present
moment awareness, #(114)=—4.14, p<0.0001, ES=0.38, and
decentering ability, #(118)= —4.39, p<0.0001, d=0.41, both
increased after receiving the mindfulness curriculum. Levels
of perceived stress, #(117)=—0.72, p=0.4735, ES=0.09, and
life satisfaction, 7(120)= —0.62, p=0.5332, ES=0.08, remained
stable when compared to the control group participants. These
results support the effectiveness of the mindfulness curriculum
intervention to increase levels of mindfulness on at least two
measures and mitigate the negative impact on life satisfaction
and perceived stress of students when starting their PA educa-
tion and training.

Table 2 Correlations among pre-test mindfulness (EQ-D, MAAS, AAQ-2), well-being (SWLS, PSS), and measures in year one (in-person deliv-

ery) and year two (virtual delivery)

EQ-D MAAS AAQ-2

SWLS PSS Age

Year one (in-person delivery)

EQ-D 1.00 0.48 (p<.0001) —0.60 (p <.0001)
MAAS 1.00 —0.39 (p<.0001)
AAQ-2 1.00

SWLS

PSS

Age

Year two (virtual delivery)

EQ-D 1.00 0.52 (p<.0001) —0.67 (p<.0001)
MAAS 1.00 —0.44 (p<.0001)
AAQ-2 1.00

SWLS

PSS

Age

0.46 (p<.0001) —0.57 (p<.0001) 0.04 (p=0.61)
0.23 (p=0.0023) —0.37 (p<.0001) 0.06 (p=0.40)
—-0.63 (p<.0001) 0.71 (p<.0001) -0.11 (p=0.13)
1.00 —-0.61 (p<.0001) —0.08 (p=0.29)
1.00 -0.15 (p=0.04)
1.00
0.48 (p<.0001) —0.64 (p<.0001) 0.15 (p=0.045)
0.27 (p=0.0009) —0.41 (p<.0001) 0.20 (p=0.004)
—0.58 (p<.0001) 0.67 (p<.0001) -0.11 (p=0.142)
1.00 —-0.52 (p<.0001) —-0.08 (p=0.293)
1.00 -0.12 (p=0.087)
1.00

EQ-D Experiences Questionnaire Decentering Subscale (Decentering), MAAS Mindful Attention Awareness Scale (present moment attention
and awareness), AAQ-2 Acceptance and Action Questionnaire (psychological flexibility), SWLS Satisfaction with Life Scale, PSS Perceived

Stress Scale
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Table 3 Change in validated measures by group (pre- to post-test) in year one (in-person delivery) and year two (virtual delivery). Effect size is

based on Hedge’s g

Year 1: in-person delivery

Year 2: virtual delivery

Control group (n=63) Mindfulness cur- #(df) p-value Control group (n=64) Mindfulness 1(df) p-value
riculum (n=126) Effect size curriculum Effect size
Mean (SD) (n=131)
EQ-D -0.88(5.4) 2.30(5.4) -3.55(117)  0.0006 0.15(3.9) 3.34 (4.8) -4.82(147)  <.0001
ES=-0.562 ES=-0.701
MAAS -0.39(0.9) 0.24 (0.6) —5.02(87) <.0001 —0.10 (0.6) 0.25 (0.6) -3.71(123) 0.0003
ES=-0.896 ES=-0.575
AAQ-2  2.16(5.2) -0.83 (6.2) 341(143) <.0001 —0.75(6.8) —0.71 (5.6) —0.04(108) 0.9711
ES=0.503 ES=-0.006
SWLS -1.74 (44 0.24 (4.2) -2.94(120)  0.0008 0.77 (3.1) -0.13 (4.0) 1.71(160) 0.0895
ES=-0.463 ES=0.240
PSS 5.94 (7.5) 0.53(7.9) 4.52(131) <.0001  2.39(7.8) -0.76 (7.4) 2.62(119) 0.0196
ES=0.693 ES=0415

EQ-D Experiences Questionnaire Decentering Subscale (Decentering), MAAS Mindful Attention Awareness Scale (present moment attention
and awareness), AAQ-2 Acceptance and Action Questionnaire (psychological flexibility), SWLS Satisfaction with Life Scale, PSS Perceived

Stress Scale

Table 4 Comparing pre- to post-test for mindfulness curriculum group and control group in year one (in-person) and year two (virtual). Effect

size is Cohen’s d

Year 1: in-person delivery Control (n =63)

Mindfulness (n =126)

Survey 1 Survey 2 1(df) p-value Survey 1 Survey 2 1(df) p-value

Effect size Effect size

EQ-D 26.67 (4.9)  25.81(6.7) 1.25(59) 0.2145 2424 (5.7) 2646(5.0) —4.39(118) <.0001
ES=0.159 ES=-0.412

MAAS 3.79(0.7) 3.39(0.8) 3.52(57) 0.0008  3.44(0.7) 3.67(0.7) —4.14(114) <.0001
ES=0.465 ES=-0.384

AAQ-2 19.95(7.8) 22.03(8.7) —3.24(61) 0.0019 21.58(8.3) 20.80 (8.1) 1.45(119) 0.1497
ES=-0.397 ES=0.126

SWLS 27.85(5.2) 25.98(6.2) 3.15(61) 0.0025 26.82(6.0) 27.14(6.6) —0.62(120) 0.5332
ES=0.429 ES=-0.075

PSS 2395(7.6) 29.84(8.7) —6.27(61) <.0001 24.79(7.8) 2552(7.8) —0.72(117) 0.4735
ES=-0.790 ES=-0.092

Year 2: virtual delivery Control (n =64) Mindfulness (n =131)

Survey 1 Survey 2 t(df) p-value Survey 1 Survey 2 1(df) p-value

Effect size Effect size

EQ-D 26.73 (5.0) 26.84 (6.0) —0.29(61) 0.7726  23.92(5.8) 27.10(5.4) —7.65(121) <.0001
ES=-0.030 ES=-0.659

MAAS 3.78 (0.7) 3.69 (0.8) 1.34(62) 0.1855  3.45(0.8) 3.71(0.8) —4.54(122) <.0001
ES=0.152 ES=-0.439

AAQ-2 20.28 (8.5)  19.53 (7.8) 0.89(63) 0.3792 21.55(8.3) 20.54 (8.6) 1.43(125) 0.1559
ES=0.111 ES=0.179

SWLS 27.554.7) 2831(4.7) —=2.01(63) 0.0492 27.23(5.6) 27.12(5.8) 0.36(124) 0.7210
ES=-0.251 ES=0.028

PSS 24.14 (7.5) 26,56 (7.5) —2.42(61) 0.0187 26.29(7.6) 2548 (7.2) 1.12(119) 0.2662
ES=-0.310 ES=0.108

EQ-D Experiences Questionnaire Decentering Subscale (Decentering), MAAS Mindful Attention Awareness Scale (present moment attention
and awareness), AAQ-2 Acceptance and Action Questionnaire (psychological flexibility), SWLS Satisfaction with Life Scale, PSS Perceived
Stress Scale

@ Springer



634

Medical Science Educator (2022) 32:627-640

Individual Changes in Mindfulness

Depending on the measure, 48-71% of participants who
completed the mindfulness curriculum reported increases
in level of mindfulness (see Table 5). Of those reporting
increases, 13-22%, depending on the measure, reported
increases greater than one standard deviation (see
Table 5). Fifty-four percent of participants who received
the mindfulness curriculum reported increases in life sat-
isfaction with 10% of participants reporting an increase
of greater than one standard deviation. Forty-one percent
of participants who received the mindfulness curriculum
also reported a decrease in perceived stress with 13% of
participants reporting a decrease of greater than one stand-
ard deviation.

Changes on mindfulness-related measures, collec-
tively, explained 37.67% of changes in perceived stress,
R?>=37.67, F(6,96)=11.28, p <0.0001. Present moment
awareness (MAAS), B= -3.611, p= —-0.26, t= -2.74,
p=0.0073, and psychological flexibility (AAQ-2),
B=0.448, =0.35, t=3.45, p=0.0008, accounted for
the strength of the model, while decentering ability (EQ-
D) was not significant, B= —0.163, = —0.11, t= —1.07,
p=0.2859. Changes on mindfulness-related measures,
collectively, explained 26.11% of the variance in life sat-
isfaction, R>=26.11, F(6, 99)=7.184, p <0.0001, with
psychological flexibility (AAQ-2), B= —0.184, = —0.28,
t=-2.55, p=0.0122, and age, B= —0.201, = 0.22,
t=—2.56, p=0.0121, each contributing to the strength of
the model for life satisfaction (see Table 6).

Year 2: Virtual Delivery During COVID-19 Year

Control group participants in year two (virtual delivery) did
not report changes on measures of mindfulness at the end of
their first 10 weeks in PA school (see Table 4). Participants
in the mindfulness curriculum intervention (virtual deliv-
ery), however, reported increases on two mindfulness-related

measures at the end of 10 weeks, present moment aware-
ness (MAAS), #(122) = —4.54, p <0.0001, ES=0.44, and
decentering ability (EQ-D), #( 121)= -7.65, p <0.0001,
ES =0.66. Similar to those who received the in-person
mindfulness curriculum, those who received the virtually
delivered mindfulness curriculum did not report increases
in perceived stress, #(119)=1.12, p=0.2662, ES=0.11,
or decreases in life satisfaction, #(124)=0.36, p=0.7210,
ES =0.03, at the end of the 10 weeks of starting their pro-
grams (see Table 4). These results support the effectiveness
of the mindfulness curriculum intervention delivered in a
virtual format to effect changes in at least two aspects of
mindfulness and related areas.

Depending on the measure, 51-74% of participants who
completed the virtually delivered mindfulness curriculum
reported increases in level of mindfulness (see Table 5).
Of those reporting increases, 17-39%, depending on the
measure, reported increases greater than one standard
deviation (see Table 5). Forty-seven percent of participants
who received the virtual mindfulness curriculum reported
increases in life satisfaction, with 15% of participants report-
ing an increase of greater than one standard deviation. Fifty-
two percent of participants who received the virtual mindful-
ness curriculum also reported a decrease in perceived stress
with 18% of participants reporting a decrease of greater than
one standard deviation.

Changes on mindfulness-related measures, collectively,
explained 29.99% of changes in perceived stress, R>=29.99,
F(6, 105)=28.924, p <0.0001. Present moment awareness
(MAAS), B=-3.054, = —-0.24, t= -2.61, p=0.0105, psy-
chological flexibility (AAQ-2), B=0.330, f=0.25, r=2.83,
p=0.0056, and decentering ability (EQ-D), B= —0.392,
p=-0.26, t=-2.73, p=0.0074, each contributed to the
strength of the model (see Table 6). Changes on mindful-
ness-related measures, collectively, explained 22.09% of the
variance in life satisfaction, R>=22.09, F(6, 108)=6.388,
p <0.0001, with psychological flexibility (AAQ-2),
B=-0.238, = -0.39, t= —4.18, p<0.0001, and age,

Table 5 Number (percent)

. Measure Mindfulness curriculum group (in-person Mindfulness curriculum group (virtual
of studepts wl}o expenepcec} delivery) delivery)
change in desired direction in
the mindfulness curriculum % Change in desired % Change 1 SD in % Change in desired % Change 1 SD
group in year one (n=126) and direction desired direction direction in desired direc-
year 2 (n=131) tion
EQ-D 84/119 (70.5%) 26/119 (21.8%) 90/122 (73.8%) 47/122 (38.5%)
MAAS 72/115 (62.6%) 25/115 (21.7%) 771123 (62.6%) 28/123 (22.8%)
AAQ-2 57/120 (47.5%) 16/120 (13.3%) 64/126 (50.8%) 21/126 (16.7%)
SWLS 65/121 (53.7%) 12/121 (9.9%) 59/125 (47.2%) 19/125 (15.2%)
PSS 48/118 (40.7%) 15/118 (12.7%) 62/120 (51.7%) 21/120 (17.5%)

EQ-D Experiences Questionnaire Decentering Subscale (Decentering), MAAS Mindful Attention Aware-
ness Scale (present moment attention and awareness, AAQ-2 Acceptance and Action Questionnaire (psy-
chological flexibility), SWLS Satisfaction with Life Scale, PSS Perceived Stress Scale
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B=0.163, f=0.20, t= -2.27, p=0.0251, each contribut-
ing to the strength of the model (see Table 6).

Comparisons Between In-Person and Virtual
Delivery of Mindfulness Curriculum

The average change between pre-test and post-test on all
measures was compared between in-person delivery (year
one) and virtual delivery (year two). Results are presented
in Table 7. Overall, there were no difference in the magni-
tude of change on mindfulness or well-being measures for
participants who received the mindfulness curriculum based
on delivery format (in-person or virtual).

Impact of COVID-19 on Perceived Stress and Life
Satisfaction

To examine the impact of COVID-19 on perceived stress
and life satisfaction of students starting their PA education,
changes for participants in the control groups were exam-
ined between years 1 and 2. Somewhat surprising, non-
COVID-19 year participants reported significantly greater
increases in perceived stress (PSS), #(122)=2.59, p=0.0107,
ES = —0.463, and decreases in life satisfaction over the first
10 weeks of starting their education than COVID-19 year
participants, #(109)= —-3.73, p<0.001, ES= —0.664 (see
Table 7). Non-COVID-19 participants reported almost two
and a half times the amount of increase in perceived stress
than COVID-19 participants reported and nearly two times
the decrease in life satisfaction (see Table 7).

To examine the impact on coping resource between
COVID-19 and non-COVID-19 years, participants’ reported

levels on mindfulness measures were examined for control
groups between year one (non-COVID-19) and year two
(COVID-19). During year two (COVID-19), participants
reported slightly less decrease in present moment aware-
ness, #(103)= —2.15, p=0.0341, ES = —0.39, psychological
flexibility, #(118)=2.70, p=0.0079, ES =0.48, life satisfac-
tion, #(109)= —3.73, p=0.0003, ES = —0.66, and perceived
stress, 1(122)=2.59, p=0.0107, ES =0.46, than those in the
non-COVID-19 year (see Table 7).

Discussion

The current study examined the importance and viability
of initiating skills training that foster professional resil-
ience early within a student’s academic training that also
impacts and improves well-being and protects against stress
encountered in PA education. The two primary aims for
this investigation were to determine whether mindfulness-
based and related strategies designed to improve resilience
against perceived stress and poor life satisfaction can be
effectively incorporated within a course curriculum; addi-
tionally, whether such a mindfulness-based curriculum could
be modified and delivered effectively using a virtual delivery
format.

Several interesting findings emerge from the current
study. Our findings suggest that it is possible to incorpo-
rate well-being enhancing components to current curricu-
lums that effectively mitigate the negative impact related to
increased demands within healthcare education and training.
The mindfulness-based curriculum intervention examined
in the current study was successful in increasing levels of

Table 7 Change in validated measures (pre- to post-test) in years one and two compared by delivery format. The effect size is based on Hedge’s

8
Mindfulness curriculum Control group
Year 1: change for ~ Year 2: change for  #(df) p-value Year 1: change for ~ Year 2: change for  #(df) p-value
in-person delivery  virtual delivery Effect size in-person delivery  virtual delivery Effect size
(non-COVID) (COVID) (non-COVID) (COVID)
N=126 N=131 N=63 N=64
EQ-D 217 (54) 3.34 (4.8) —1.78 (235)  0.0757 —0.88 (5.5) 0.15 (3.9) —1.19(107)  0.2362
ES=-0.229 ES=-0.215
MAAS  0.24 (0.6) 0.25 (0.6) —0.13(234)  0.8929 —0.40(0.9) —0.10 (0.6) —2.15(103)  0.0341
ES=-0.017 ES=-0.394
AAQ-2 -0.83(6.2) —0.71 (5.6) —0.15(239) 0.8840 2.16(5.2) —0.75 (6.8) 2.70(118)  0.0079
ES=-0.019 ES=0.477
SWLS 0.24 (4.2) —0.13 (4.0 0.70(243) 0.4839 -1.74 (44) 0.77 (3.1) —3.73(109)  0.0003
ES=0.089 ES=-0.664
PSS 0.53(7.9) —0.76 (7.4) 1.29(235)  0.1993  5.94 (7.5) 2.39(7.8) 2.59(122)  0.0107
ES=0.166 ES=0.463

EQ-D Experiences Questionnaire Decentering Subscale (Decentering), MAAS Mindful Attention Awareness Scale (present moment attention
and awareness), AAQ-2 Acceptance and Action Questionnaire (psychological flexibility), SWLS Satisfaction with Life Scale, PSS Perceived

Stress Scale
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mindfulness and related abilities and life satisfaction, while
also mitigating increases in perceived stress. The majority
of individuals receiving the in-person curriculum inter-
vention reported improvements in mindfulness, including
present moment awareness, psychological flexibility, and
decentering ability. Moreover, approximately 21% of indi-
viduals showed improvement of at least one standard devia-
tion in mindful attention and decentering abilities and 13%
in psychological flexibility. This translated to over 50% of
participants who received the in-person curriculum interven-
tion demonstrating some improvement in life satisfaction
and approximately 40% of participants demonstrating some
improvements in their perceived stress levels.

There was a relationship found between those who evi-
denced improvements in mindfulness levels and those who
evidenced improvements in perceived stress and life satisfac-
tion. In fact, approximately 38% of the changes in perceived
stress levels and about 26% of the changes in life satisfac-
tion were explained by changes in levels of mindfulness
when the mindfulness curriculum was delivered in-person.
This finding would suggest that interventions that success-
fully increase mindfulness levels will also be successful
in improving well-being. The components of mindfulness
found to be most relevant to changes in perceived stress
were present moment awareness and psychological flexibil-
ity, whereas changes in psychological flexibility were the
strongest contributor to life satisfaction. This suggests that
selective aspects of mindfulness may have differential effects
on types of well-being.

These findings support the mediating role anxiety and
mood play in the relationship between mindfulness-based
and related skills and well-being [19]. The ability to stay
focused and attend within the present moment without cog-
nitive interference and having the capacity to shift atten-
tion and not fixate or ruminate on past moments, along with
the capacity to decenter one’s self-experience from those
actions, behaviors, and thoughts that are occurring, have
been found to reduce anxiety and depression. Reducing lev-
els of anxiety and depression directly impact one’s satisfac-
tion with life and overall perceived stress.

When this curriculum was implemented in a virtual for-
mat, similar findings were found to support the effective-
ness of the curriculum intervention. Unlike the in-person
delivery, however, the virtually delivered curriculum was
not effective in changing levels of psychological flexibil-
ity on average compared to controls but was effective in
increasing levels of mindful attention and decentering over
controls. The virtual curriculum overall, however, was suc-
cessful with nearly half of the participants reporting some
improvements in life satisfaction and perceived stress levels.
Similar to the in-person delivery, 30% of reported changes
in perceived stress levels and approximately 22% of the
changes in life satisfaction could be explained by changes

in levels of mindfulness during the 10-week curriculum
intervention. All three aspects of mindfulness were able to
explain changes in perceived stress, whereas only psycho-
logical flexibility was instrumental in explaining changes in
life satisfaction.

The current study also provides empirical evidence that
supports the adverse impact healthcare education and train-
ing can have on student well-being. Within the first 10 weeks
of beginning healthcare education pre-pandemic, students’
levels of life satisfaction and perceived stress were nega-
tively impacted. These findings are particularly important
because students may be at greater risk for developing
general health or mental health issues, which may, in turn,
potentially impact patient care during training or beyond [7,
17]. It also speaks to the need for healthcare training pro-
grams to take steps to address well-being within education
and training.

Given the monumental impact of COVID-19 and subse-
quent protocols impacting social interaction, understanding
the impact on levels of perceived stress, life satisfaction,
and coping abilities is helpful. Our study suggests that stu-
dents not receiving curricular intervention during the non-
COVID-19 year experienced nearly two and half times the
amount of increase in perceived stress and approximately
two times greater decrease in life satisfaction than those par-
ticipants who began their healthcare education and training
during the COVID-19 pandemic. Though these findings may
seem surprising, they suggest unintended benefits stemming
from quarantine measures and related policies and poten-
tial benefits of training and education within a home-based
context. Not attending classes in-person may have reduced
academic training demands associated with increasing stress
levels. The impact of COVID-19 quarantine measures,
and subsequent virtual delivery of education and training
through a virtual format, may have lessened the expected
impact of starting a rigorous academic program on perceived
stress levels and overall life satisfaction, despite pandemic
concerns.

Limitations and Strengths

Though the findings of the study offer important insights
into the role improved mindfulness can play in mitigating
the adverse effects of healthcare education and training on
well-being, they should be viewed within the context of
certain limitations to the design of the study. Because stu-
dents were not assessed at a follow-up date, it is unclear
whether students retain mindfulness-based skills and asso-
ciated improvements in well-being long term. Although
the study surveys had high response rates and respondents’
demographics suggest they were representative of PA stu-
dents nationally, the potential for self-report bias cannot be
excluded. Another potential limitation may be sample bias
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that stems from those who chose not to participate in the
study. It is possible that systematic reasons exist for why
an individual choose not to participate in the study and that
these reasons were significantly associated with responses
on well-being measures. Although there is no way to assess
individuals who chose not to consent to participate, over
50% of potential participants did choose to complete both
pre-test and post-test study measures. This participation rate
may be higher than typical rates found in similar studies.

There are many unique strengths of the present study. The
multi-site, prospective, nonrandomized, controlled design
reduces potential bias and strengthens the internal validity of
the findings. The large sample size provides sufficient power
to identify important relationships. The administration of
five different validated, psychosocial instruments to measure
the various aspects of mindfulness and well-being increases
the richness of the data collected. The unique opportunity
presented to the researchers by initiating a multiyear study
1 year prior to the COVID-19 pandemic fortuitously allowed
for the comparison of in-person and virtually delivered cur-
ricula. As a result, the study was able to examine the multi-
dimensional data from a number of different perspectives.
Future research should replicate these findings with a focus
on follow-up evaluations on levels of mindfulness and well-
being several months after the conclusion of the curriculum
to determine stability of any found effects.

Conclusion

Overall, the current study provides insight into the effective-
ness and utility of in-person and virtual delivery of a mind-
fulness-based curriculum designed to support professional
resiliency in health profession students. Our results support
the effectiveness of the mindfulness training to be incorpo-
rated into coursework which was effectively able to increase
levels of mindfulness and mitigate the negative impact on
life satisfaction and perceived stress of healthcare students.
No difference in the magnitude of change for participants
who received the mindfulness curriculum was found based
on delivery format (in-person or virtual).

The current study also provides empirical evidence to
support the adverse impact healthcare education and training
demands can have on student coping resources and well-
being. Somewhat surprising, however, was that decreases
in mindfulness and well-being were significantly less during
the pandemic year than the pre-pandemic year. This may
reveal unintended benefits for students who had the oppor-
tunity to take classes and training with in-person activities
removed.

It is unclear how long the COVID-19 pandemic will influ-
ence or impact how education and training are delivered.
The need to innovate delivery and incorporate content that

@ Springer

enhances awareness around well-being and instills skills and
concepts to mitigate the adverse impact of stress is essential.
Given the existing empirical support for the role mindful-
ness and related capacities play in effectively coping with
stress and challenging life circumstances, it behooves educa-
tors in healthcare delivery to incorporate wellness strategies
within curriculum and training. This will serve to not only
improve the health and well-being of students during their
training but hopefully yield results that extend beyond their
education and into their professional careers. The potential
benefits from these endeavors will have ramifications for
patient care, professional resilience, and reduced burnout.
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