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Abstract

Background: Yoga is described as a system of physical and mental practices originating from India that
connects mind, body, and spirit with techniques such as physical exercises, breathing, and meditation to
promote health and well-being. Medical students experience an immense amount of stress that unfortunately
continues throughout their residency and careers. Yoga represents a tool to reduce stress and support medical
student resilience.

Objective: This study aims to evaluate the current approaches to yoga in U.S. medical schools.

Methods: A scoping literature review was conducted using search terms such as ‘‘medical school,” ‘“medical
student,”” ‘‘medical education,” ‘‘yoga,” ‘‘asana,” ‘‘pranayama,”’ and ‘‘mindfulness.”’ The primary aim of the
review was to examine if U.S. medical schools offer accessible yoga to medical students and the characteristics
of those yoga programs.

Results: The search yielded 1313 primary articles. All titles and abstracts were screened for eligibility. Duplicate
articles were removed, and 156 articles were reviewed independently by two authors. A total of eight articles met all
the criteria. Yoga is offered in medical schools through three main models: recreational, research, and educational.
All of the studies indicated various positive effects on medical students from these yoga programs, including in
psychological states, perceived stress, and scores on medical knowledge assessments.

Conclusions: Yoga aligns well with the objectives of medical education by combining physician resiliency,
mindfulness, and education that can ultimately serve patients. Greater opportunities should be created to engage
medical students in yoga through the length of their entire undergraduate and graduate medical training.

Keywords: yoga, education, integrative medicine, mindfulness, health education

Introduction promote health and well-being.' In addition, numerous
studies demonstrate how yoga can help reduce stress and

OGA ORIGINATED IN India over 5000 years ago. Yogacan increase mindfulness.” In the 2017 National Health Interview

be described as a system of physical and mental exer- Survey conducted by Centers for Disease Control and Pre-
cises to practice a mind, body, and spiritual connection to  vention’s National Center for Health Statistics, yoga was a
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commonly used complementary health approach, surpassing
methods such as meditation or chiropractic care.’ In addition,
from 2012 to 2017 there was a reported increase in the use of
yoga from 9.5% to 14.3%, making it one of the fastest growing
fields in complementary and alternative medicine (CAM).?

Yoga represents a tool for professionals exposed to high
levels of stress. For example, medical students report higher
levels of perceived stress compared with their same-age
counterparts.* High levels of medical school stress are as-
sociated with increased rates of depression, decreased aca-
demic performance, burnout, and a decline in overall health
and wellness.* Burnout is especially common in medical
students and professionals and is defined as a syndrome that
results from ‘‘chronic workplace stress that has not been
successfully managed.””’

Studies demonstrate an overall prevalence of burnout
ranging from 45% to 71% in medical students suggesting
that physician burnout begins in medical school.* Roten-
stein et al. in 2016 found that the prevalence of depression
among medical students 27.2% (range 9.3%—55.9%) and
suicide ideation was 11.1% (range 7.4%—24.2%).9 An even
more concerning finding is that among the medical students
screening positive for depression, only 15.7% sought pro-
fessional treatment, suggesting that students are left alone to
manage their mental health.’

Interventions currently being used for stress management
in medical education include meditation, mindfulness-based
stress reduction (MBSR), educational discussion, changes in
the curriculum and grading system, among others.'® Studies
demonstrate that interventions such as mindfulness and
stress-management interventions include positive effects
such as decrease rates of depression and anxiety, increase
empathy, increase knowledge of integrative therapies for
counseling, and greater use of positive coping skills.'"'?

A recent review suggests that yoga interventions across
broad categories of health care students are associated with
reduced stress, anxiety, and depression. Despite such find-
ings, however, there remains mixed evidence and hetero-
geneity across such interventions and thus there remains the
need to further examine the effects of yoga specifically
through rigorous research methods. This is especially true
given the continued high rates of medical student mental
health morbidity, indicating the need for practices that
support medical student wellness and resiliency.

Since the submission of this article in May 2021, Ciezar-
Andersen et al. have published a study looking at the yoga
interventions for helping health professionals and students. '
The systematic review found that yoga interventions in
health care professionals and students were most associated
with reduced stress, anxiety, depression, and musculoskel-
etal pain.'® The study supports the positive impact of yoga
for medical professionals and students specifically. This
study offers a greater insight on the approaches to yoga in
medical schools.

Compared with the study by Ciezar-Andersen et al., this
study aims to focus on medical students in U.S. medical
schools as the specific target population. In addition, al-
though evidence exists that yoga can reduce stress for
medical students there is little known about how medical
schools offer or do not offer yoga to medical students
through a systems-based approach for student stress reduc-
tion and wellness. This literature review aims to review the
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current approaches to yoga in U.S. medical schools for the
medical student population. It explores whether yoga is
present in U.S. medical schools for students and if so, the
characteristics of those yoga programs.

Methods
Search strategy

A computerized search following PRISMA guidelines for
scoping reviews was conducted by one independent investi-
gator (S.H.) with help from the Himmelfarb Health Sciences
Library librarian. Four electronic databases were searched,
including PubMed, SCOPUS, CINAHL, and AMED (Allied
and Complementary Medicine). Categories of terms searched
included were searched as (““medical school” OR ‘“‘medical
student” OR ‘“‘medical education””) AND (*“‘yoga” OR
“asana” OR ‘‘pranayama” OR “‘mindfulness’’). MeSH/
Keywords were Schools, Medical; Students, Medical; Edu-
cation, Medical; Yoga; and Mindfulness. Included studies
were published between 1998 and 2020.

1998 was determined as the start year for selecting the
articles because it is after David Eisenberg’s report on the
prevalence of integrative medicine in the United States,'*
but also the year of when the prevalence of CAM in medical
school education specifically was first published.'®> Before
the Dr. Eisenberg’s study, yoga was not discussed in med-
ical school education. Furthermore, in 1998 Shapiro et al.
first studied the effects of MBSR on medical students.'®
Therefore, 1998 is a time that includes the earliest reports of
integrative medicine and medical students in the context of
medical education in the United States. The literature search
was conducted between May 25, 2020 and July 25, 2020.

Eligibility criteria

Studies that included U.S. medical students doing yoga in
the context of U.S. medical schools published from 1998 to
2020 were considered for inclusion in this study. This study
included allopathic medical schools licensed by the Liaison
Committee of Medical Education and osteopathic medical
schools. However, the focus of the research is to highlight
approaches to yoga in the United States. Published full-text
studies that included MBSR courses where yoga was one of
the components explicitly studied were included. Some of
the studies’ focus was mindfulness, but still examined yoga
as a component. These studies were still included as yoga
was evaluated. Studies that investigated pranayama were
included.

However, if the MBSR study did not specifically evaluate
yoga, the study was excluded. The authors excluded dupli-
cate studies, expert opinions, summaries of existing evi-
dence, and non-English literature. Studies that assessed only
curriculum and not student experience were excluded. In
addition, studies that surveyed student attitudes about yoga
but not the effects of yoga were excluded. If needed, addi-
tional information for any study program was sought from
medical school websites and blogs.

Study selection and data extraction

One independent reviewer (S.H.) screened titles and ab-
stracts for eligibility for inclusion following PRISMA
guidelines for scoping reviews. Subsequently, two reviewers
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(S.H. and M.K.) independently reviewed full texts of all
studies that passed the first screening phase. If there were
any disagreements as to the inclusion of a study, a mutual
decision was made through discussion and by reviewing the
full article again.

Of the included full-text articles, the authors extracted
data based on general characteristics of the studies such as
published year, medical school location, sample size, re-
sponse rate, model, intervention, and study design. A sum-
mary of findings and notes of the study’s main influence
were also noted. Studies were screened and evaluated using
Covidence,'” a systematic review management program.
The data were extracted and summarized in an Excel spread-
sheet. Overall, the study design followed the PRISMA
guideline for scoping reviews.'® This study did not require
Institutional Review Board (IRB) approval since the study was
a review of the literature.

Results

The initial search yielded 1313 primary articles. A full-
text review was then performed on the articles by two au-
thors (S.H. and M.K.) independently. After application of
filtering methods, eight articles met the inclusion criteria.
A flowchart of the scoping review process is shown in
Figure 1.

All of the studies focused on medical students at a
medical school in the United States.'®'*>* There were 672
participants in total across seven studies with one study that
did not report number of participants due to the nature of it
being a literature review. Eighty-nine percent of the par-
ticipants were specifically U.S. medical students. The rest of
the participants included medical students, premedical stu-
dents, residents, and dental students but did not clarify the
number of each specific student type. Six articles were
studies evaluating the effects of a yoga program for medical
students. Two articles described an institution’s process of
integrating yoga into a cocurricular medical school course.

Generally, courses were held over 6-11 weeks, meeting
once or twice weekly for 1-1.5h (6/8 studies). One study
was based off of completing 140 h, including contact hours,
laboratories, and lectures. Majority of the studies gathered
data using a pre- and postcourse survey (6/8). One study
performed a literature review, and another study reported an
institutional experience. Response rates ranged from 79.4%
to 97%. Response rates were not indicated in three out of

eight studies, and the response rate was not relevant in one
study. Yoga was found to be offered in medical schools
through three main models: recreational, research, and ed-
ucational (Fig. 2). Majority of the studies (6/8) involved
yoga using the research model, while the minority (2/8)
involved yoga using the educational model.

Studies found that there were statistically significant in-
creases in self-regulation and self-compassion.'®** Other
studies found that there was significant improvement in
mood states and reported significantly lower psychological
distress compared with controls?® while another study found
a statistically significant reduction in perceived stress after
the program and an improvement in feelings of peace, focus,
and endurance.” McCulloch et al. found that an educational
yoga intervention significantly improved the post-test scores
of the class material topics.?* Other study results and further
details are described in Table 1.

The recreational model offers yoga to students and faculty
through a fitness facility as an exercise option. Many med-
ical schools in the United States have started to offer yoga to
medical students through their fitness facilities or through a
wellness organization. The research model incorporates
yoga into a specific elective course where yoga is offered
free of cost to participants in a research study. Boston
University Medical is an example of this and has offered
yoga through an elective course where medical students
enrolled in the course have access to free weekly yoga
courses while asked to complete surveys for a research
study.'®

In the educational model, the least common among
medical schools, yoga is part of an educational objective. In
2017, Penn Medicine offered Yoganatomy, an optional yoga
class designed to complement the full three-semester pre-
clinical course of gross anatomy. The ultimate goal was to
offer yoga to students as a resource for stress management,
but also intentionally drew connections between the yoga
poses and anatomy from their preclinical curriculum.
Wayne State University School of Medicine (WSU SOM) is
another example and created Yoga Therapy as a cocurricular
program in medical schools.*

Discussion

Increasing evidence suggests that yoga can serve as a tool
for rnanagin% stress and increasing mindfulness for medical
students.''~1°*573% Although yoga is a common form of

* Through university fitness facility
. + Open to any student
Recre ation a] + +/- Cost or Membership Fee
* Long-term
* Most common

Research

* Involves research project

* Only for students in the study
* No cost to the student

+ Short-term

FIG. 1. Process of screen-
ing and reviewing the litera-
ture.

Educational

* Involves educational objective
+ Open to any student

+ No cost to the student

* Long-term (semester or year)
+ Least common
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FIG. 2. Three models of yoga in
medical schools.

complementary health in the United States, the study find-
ings suggest many medical schools exist with limited yoga
available for students. Penn Medicine and WSU SOM
serves as an example of how aspects of yoga incorporated
into medical education. By understanding the current review
indicated various positive effects on medical approaches to
yoga in medical education, medical schools can be better
equipped to support their student physicians. In addition,
future physicians are better prepared to work with patients
who use yoga as therapy.

Limitations to this study include that scoping reviews do not
formally evaluate the quality of the evidence. In addition,
scoping reviews support broad searches, thus specific focused
research topics can be limited. The authors note too that there
are many different types of yoga included in this review
(Iyengar, Ashtanga, Vinyasa, Bikram, etc.), which may have
different effects on medical professionals. The authors un-
derstand that while yoga practices do vary, this points out that
there are many opportunities to find what types of yoga
practices best compliment the needs of medical students.

Studies have examined the effects of yoga on medical
students’ stress, anxiety, and somatic responses, with the
current evidence indicating that yoga can be an effective
intervention for stress for medical students.''™'**7° In
2019, for example, Singh et al. examined the effects of yoga
in the form of pranayama on medical student visual reaction
time and anxiety.”® They found a decrease in visual reaction
times, suggesting faster cognitive processing capability, and
reduced anxiety inventory scores in the groups with the yoga
intervention.?® Similarly, Prasad studied medical students’
stress levels after 6 weeks of yoga and meditation.”> They
found that there was a statistically significant reduction in
perceived stress and a significant improvement in feelings of
peace, focus, and endurance.

HORIUCHI ET AL.

310 duplicates removed

847 studies irrelevant

148 studies excluded

|

Reasons for exclusion:
49 did not specifically investigate yoga
36 expert opinion
35 non-US study
22 excluded student population
3 could not access
1 non-English literature
1 non-medical school setting
1 surveyed only student attitudes

At Mount Sinai School of Medicine, McCulloch et al.
studied the effects of teaching musculoskeletal anatomy
through the functional practice of yoga and pilates.”* They
found that the educational yoga intervention significantly
improved post-test scores of the class.

It is important to understand how yoga decreases stress to
appreciate its potential positive effects on the medical
community. Increased mindfulness, interoceptive aware-
ness, spiritual well-being, self-compassion, and self-control
are five mechanisms thought to explain how yoga decreases
stress. Park et al. studied the effects of the five psychosocial
mechanisms on perceived stress and stress reactivity and
reported that stress reactivity significantly decreased across
all mechanisms.?! In addition, the study demonstrated that
except for self-compassion, all psychosocial mechanisms
increased from baseline to postintervention, suggesting that
yoga serves as a psychosocial spiritual resource for stress
reduction and resiliency. Although yoga is increasingly
becoming more utilized in the medical setting, use of yoga
in medical schools is limited.

The existing evidence can be organized into three distinct
models of yoga in medical schools as depicted in Figure 2.
Yoga research remains underrepresented and additional
studies investigating clinical utility and mechanistic bases as
well as educational models featuring yoga are needed. The
most common way yoga is available to medical students is
through the university fitness facility through the recrea-
tional model. Strengths to this model of yoga in medical
school is that the classes are open to every medical student
year-round and provides an opportunity to practice yoga.
Weaknesses may include a membership cost, not having
standardized process for choosing a teacher (i.e., 200-
Registered Yoga Teacher or not), and the wide variability in
quality of courses across schools.
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The research model, the second most common, offers free
yoga through an elective course for research purposes.
Strengths to this model include that yoga is offered as a
resource free of charge, gathers data-driven evidence that
may increase support for yoga in the future, and the smaller
class sizes with this approach offers more personalized in-
struction from the instructor. However, a weakness to this
model is that yoga is only offered to few cohorts of students
in short-term, which is not a sustainable resource.

The third model, the least common, is that bridges yoga
and medical education. A strength to this approach is that it
offers an active way of applying medical education through
a different perspective outside the classroom while engaging
in the benefits of yoga. As a medical student, it is important
to learn medicine through different perspectives and ap-
proaches. It is equally as important to practice skills of re-
siliency, yoga being one. The authors argue the educational
model is an approach to provide both. Still, weaknesses to
this model may include lack of resources, teachers, school
support, and the need for an established supporting organi-
zation or department. The educational model is the ideal
model for combining the benefits of yoga with the educa-
tional objectives of medical school.

The Mahatma Gandhi Medical College & Research
Centre of Sri Balaji Vidyapeeth (SBV) in Pondicherry,
India is an example of a medical school that integrates
yoga into medical education using an institutionalized
version of the educational model. Since 2015, SBV med-
ical students have been exposed to yoga as a practice and
philosophy starting early in their medical school experi-
ence.’” Dr. Ananda Bhvanani has been an essential leader
in these efforts and has shared (personal communication)
his experience and perspective on the process of intro-
ducing yoga into the health care system. Medical students
participate in yoga starting during school orientation and
throughout their years in the program. An aim of the
program is to expose students to yoga in the context of
medicine, which at a minimum gives the future physicians
the knowledge to decide if yoga could be a useful ad-
junctive therapy for their patients.

Although the cultural and medical system differences
between India and the United States should be acknowl-
edged, this model serves to learn from one country’s success
in integrating yoga into their modern medical system. In the
United States, yoga is being used in hospitals, cancer cen-
ters, nursing homes, and other health care facilities as ad-
junct therapy. Yoga is particularly gaining momentum in the
fields of pain and cancer as it provides a biopsychosocial
perspective to support the whole person.

Future directions for approaches to yoga in U.S. medical
schools include studying the effects of a more longitudinal
sustainable yoga program through a medical school-
supported infrastructure. The Liaison Committee on Medi-
cal Education is an accreditation organization that reviews
medical schools for quality assurance to meet established
standards.>? Currently, there is a subsection named 12.3
Personal Counseling/Well-Being Programs under Standard
12: Medical Student Health Services, Personal Counseling,
and Financial Aid Services. In the future, efforts should be
made for the well-being programs to include specific yoga
components such as mind-body practices as part of the
curriculum.*

As part of this curriculum, assessments of knowledge,
skills, attitudes, and impact may be through self-reflection
assignments, small group discussions, basic multiple-choice
quizzes, and pre- and postsurveys. Future analyses may focus
on evaluating the long-term effects of implementing such
programs. Specifically, long-term quantitative studies exam-
ining quality of life and physician burnout may shed light on
the usefulness of implementing more yoga programs through
the educational model. This study highlights the need for
greater institutional support to organize a structured yoga
course for students. Thus, surveying U.S. medical schools and
institutional perceptions about yoga may serve as one way to
better understand the climate for growth.

A comprehensive elective course has the potential to
address the triad of supporting medical student resiliency,
increasing access to yoga, and teaching about the thera-
peutic applications of yoga. The three models of yoga as
recreational, research, and educational serve different pur-
poses. However, from the perspective of medical students,
the authors urge medical schools to create more opportu-
nities for yoga through the educational model as it combines
the benefits of yoga for student wellness while also stimu-
lating learning and exposure. Greater opportunities for in-
corporating yoga into the formal medical curriculum from a
construct of student well-being or anatomy education, such
as in the form of elective coursework, should be developed.

Conclusion

As yoga continues to gain momentum in the United
States, there is an opportunity to engage academic health
centers into incorporating therapeutic yoga into education
and research. With proven benefits, it can serve as a tool to
support student wellness and a way to apply medical edu-
cation in a different scope. Recreational, research, and ed-
ucational are three models to which yoga is approached in
U.S. medical schools. More opportunities should be created
to engage medical students in yoga through the educational
model. The educational model is an ideal model for com-
bining the benefits of yoga with the educational objectives
of medical school. Experiential learning gives future phy-
sicians an edge as educators and advocates for yoga as
therapy.

In other words, the educational model enriches the
learning process as it allows students to practice what they
preach. Research on the benefits of these types of programs
is lacking and clearly needed. Ultimately, providing yoga to
medical students is a way to support holistic wellness during
the years of training and to cultivate mindful resilient phy-
sicians with the potential to provide higher quality patient
care. The authors believe that yoga in health care education
can serve as a major wellness tool for building future cli-
nicians’ resilience, decreasing chances of physician burnout,
and helping to shift the U.S. health care system to a whole
person health model.
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