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Abstract

Context—The scientific study of yoga requires rigorous methodology. This review aimed to
systematically assess all studies of yoga interventions to: (1) determine yoga intervention
characteristics; (2) examine methodologic quality of the subset of RCTs; and (3) explore how well
these interventions are reported.

Evidence acquisition—Searches were conducted through April 2012 in PubMed, Psyclinfo,
Ageline, and Ovid’s Alternative and Complementary Medicine database using the text term yoga,
and through handsearching five journals. Original studies were included if the intervention: (1)
consisted of at least one yoga session with some type of health assessment; (2) targeted adults age
>18 years; (3) was published in an English language peer—reviewed journal; and (4) was available
for review.

Evidence synthesis—Of 3,062 studies identified, 465 studies in 30 countries were included.
Analyses were conducted through 2013. Most interventions took place in India (n=228) or the
U.S. (n=124), with intensity ranging from a single yoga session up to two sessions per day.
Intervention lengths ranged from one session to 2 years. Asanas (poses) were mentioned as yoga
components in 369 (79%) interventions, but were either minimally or not at all described in 200
(54%) of these. Most interventions (74%, n=336) did not include home practice. Of the included
studies, 151 were RCTs. RCT quality was rated as poor.

Conclusions—This review highlights the inadequate reporting and methodologic limitations of
current yoga intervention research, which limits study interpretation and comparability.
Recommendations for future methodology and reporting are discussed.
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Introduction

Accumulating evidence suggests that yoga promotes general health and well-being, and that
it can be beneficial for individuals with a range of physical health problems. The National
Health Interview Surveys demonstrate a significant increase in the use of yoga among the
general population in response to various health conditions.! The word yoga “represents a
body of practices...[referring] to the discipline of aligning the mind and body for spiritual
goals.”2 Although there is a wide variety of different styles of yoga, many are based on
Patanjali’s eight limbs of yoga, outlined in the Yoga Sutras, which describe the yogic
system.3 Traditionally, the eight stages, or “limbs,” of yoga are tenets for the yogi to follow
as he or she practices external interactions, refines the process of turning inward and
cultivating greater awareness, and deepens a meditative spiritual connection.

Research on yoga therapy is also proliferating, including the conduct of RCTs in a variety of
populations.*~’ Because yoga is a vast and heterogeneous set of activities,? different studies
implement yoga in very different ways, thus reflecting the richness and diversity of yogic
approaches. Yet, this heterogeneity also makes the comparison of findings across studies
difficult, and limits researchers’ ability to understand the mechanisms by which yoga affects
physical and mental well-being.

Currently, yoga interventionists lack valid methods and tools to describe their interventions.
Studies of yoga often include some combination of the basic components of yoga according
to Patanjali’s eight limbs (e.g., asanas, breath work, and meditation), but the specific details
regarding these components are often not provided in the published descriptions.” Although
some systematic reviews examining the efficacy of yoga interventions have concluded that
yoga is beneficial for health,6.7 many other reviews have noted inconsistent or inconclusive
results. A number of authors have suggested that the heterogeneity of the studied
interventions, owing to the many different types of yoga practiced based on each teacher’s
training and philosophy, may account for inconsistent findings.8% In a recent review of yoga
literature as part of an effort to develop standard descriptions of yoga intervention protocols,
Sherman?0 adapted previous work on acupuncture protocols to identify domains that should
be addressed in any yoga efficacy study. These domains included style, dose and delivery of
yoga, components of the yoga intervention, specific class sequences, modifications,
selection of instructors, facilitation of home practice, and measurement of intervention
fidelity over time.10 There is some suggestion of a dose-response effect for yoga, 11 but
without quantification of the various components, this issue is difficult to examine. Many
have argued that yoga should be described in more detail, in terms of frequency, intensity,
and duration of sessions to allow for determination of exercise dose-response.?

Along with heterogeneity among interventions and the lack of adequate reporting, many
published yoga studies have had weak study designs. Thus, most literature reviews conclude
that the evidence for yoga’s efficacy, although suggestive, is not definitive and that more
rigorous research is needed.® Given this heterogeneity, conducting a systematic literature
review of the effectiveness of all yoga interventions was not possible. Instead, a systematic
scoping literature review, a specific form of systematic review methodology, was
undertaken because a scoping review can determine the size and nature of the evidence base
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for yoga interventions, help identify gaps in the yoga intervention literature, and make
recommendations for future primary research in this area.13 Moreover, the goal of scoping
reviews is not to synthesize evidence or answer clinical questions about yoga’s
effectiveness.13

Thus, this systematic scoping literature review was undertaken to answer the three following
research questions: (1) What are the characteristics of yoga interventions in the literature?
(2) What is the methodological quality of the subset of interventions that are RCTs? and (3)
How well are yoga interventions reported in the literature according to elements of practice,
duration, frequency, location, environment, additional yoga intervention emphases, and
teacher experience? Information from this scoping review will allow yoga researchers to
develop protocols for future interventions that build on the evidence base described here,
and address the current gaps in yoga intervention studies.

Search Strategy

The review protocol followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines for conducting and reporting items for systematic
reviews.12 All 27 items of the PRISMA checklist are included in this report, except for
quantitative synthesis of results, as quantitative data on outcomes was not collected in this
review. Two authors searched four electronic databases, PsycInfo, Ovid’s Alternative and
Complementary Medicine database, AgeLine, and PubMed, using the text term yoga, from
the inception of the database until the end review date of April 27, 2012. Yoga was defined
as consisting of at least one of Patanjali’s eight limbs.3 In addition, the electronic table of
contents of five key journals were handsearched, selected because of their prominence in the
electronic database search results: Archives of Internal Medicine, BMC Complementary and
Alter native Medicine, Evidence-Based Complementary and Alter native Medicine,
International Journal of Yoga, and Journal of Alternative and Complementary Medicine.

Studies located by the search strategy were coded for inclusion using a checklist created in
Microsoft Excel, developed from guidelines of the Centre for Reviews and Dissemination
(CRD) at the University of York.13 The reliability of this checklist was tested by two of the
authors on a subsample of 25 abstracts. If the abstracts did not provide enough information,
the full text of the article was obtained for review. Cohen’s k for the reliability of this test
was 0.91, considered a very high inter-rater agreement.14 One author coded the remaining
studies for inclusion.

Inclusion Criteria and Acquisition of Included Articles

Studies were selected for review if they met the four following criteria: (1) the study
consisted of a yoga intervention, defined as providing at least one yoga session to
participants and measuring any outcomes with at least a pre- and post-test; (2) participants in
the intervention were aged =18 years; (3) the published paper was written in English; and (4)
the full text of the article was available for review. If an article was not available in
electronic format, it was purchased through one of two university library centers. If a
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university library was unable to obtain the article, one of the authors wrote to the first author
requesting a reprint of the article.

Quality Assessment

A quality assessment of yoga intervention RCTs was undertaken to provide more
information about the quality of this research subset on what is viewed as the highest level
of evidence.® The methodologic quality of these RCTs was assessed using seven categories
of potential bias, as defined by the CRD:

1. Was the method used to generate random allocations adequate?
2. Was the allocation adequately concealed?

3. Were the groups similar at the outset of the study in terms of prognostic factors,
such as severity of disease?

4. Were the care providers, participants, and outcome assessors blind to treatment
allocation? If any of these people were not blinded, what might be the likely impact
on the risk of bias for each outcome?

5.  Were there any unexpected imbalances in dropouts between groups? If so, were
they explained or adjusted for?

6. Isthere any evidence to suggest that the authors measured more outcomes than they
reported?

7. Did the analysis include an intention to treat analysis? If so, was this appropriate
and were appropriate methods used to account for missing data?13

Two authors rated each of these seven categories with a “yes adequate description” (e.g.,
high quality) or “not adequate description” rating (e.g., low quality). If no information was
provided in the study for a methodologic category, this was rated as “no information
available.” When disagreements occurred, these were resolved through discussion and
eventual consensus.

Data Collection

Data from studies meeting the inclusion criteria were extracted into categories developed
from Sherman0 and the team’s review of the yoga literature, a process used in previous
systematic literature reviews.16 After discussion and consensus among study team members,
16 data extraction categories were created: first author, country of publication, year of
publication, study design, style of yoga, asanas described, time in asanas described, study
setting, frequency of yoga session, duration of yoga session, length of intervention, home
practice, outcomes measured, comparison groups, additional emphases of the yoga
intervention (other than asanas), and yoga instructor training and experience. Two authors
pilot-tested this data extraction checklist prior to its use in the study, and disagreements in
data extraction were resolved through discussion. The comparison group category is
discussed in a separate paper currently in development.
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Data Analysis

Results

Descriptive information from the data extraction checklist was organized in a Microsoft
Excel spreadsheet, and summary counts of each of the coding categories were performed. A
full list of references is included as Appendix 1. Data are summarized and described
narratively in the text, Table 2, and Appendix 2. Descriptive analyses were performed
between May 2012 and December 2013.

Following PRISMA guidelines, Figure 1 provides a flow chart of the search and selection
process. Table 1 presents information on the number of articles that were identified,
excluded, and included by database and journal searched. The initial search of electronic
databases and handsearching of five key journals resulted in a sample of 3,062 articles. Of
these, 1,395 were present in more than one database or journal, and these duplicates were
excluded from further review. Of the remaining 1,667 articles for review, 1,196 articles did
not meet the inclusion criteria and were excluded, and six articles were not obtainable from
two university libraries or through attempts to contact the first author, leaving 465 articles
for inclusion in the systematic review (Figure 1). Handsearching the five key journals’ tables
of contents yielded one additional article for review (Table 1).

Table 2 provides information on the geographic location of the included studies, publication
years, study designs, styles of yoga involved in the interventions, descriptions of the
intervention setting, frequency and duration of the yoga sessions, duration of the
intervention, and whether or not home practice was part of the intervention. Findings on the
various outcomes measured in these studies are described below. India and the U.S. are
listed first in Table 2, because they represent the largest number of yoga intervention
studies. Thereafter, the countries are listed in alphabetical order. Intervention information is
summarized in the text below. Appendix 3 contains definitions of the many yoga styles and
information on which of the eight limbs was perceived as present in the specific yoga
interventions included in this review.

Geographic Location

Thirty countries were represented in these 465 articles, with India (n=228) and the U.S.
(n=124) reporting the most yoga interventions (Table 2). Other countries included the
United Kingdom (n=14), Canada (n=12), Australia, Brazil, Germany (n=8 each), Japan
(n=7), Taiwan (n=6), Nepal, Sweden, and the Czech Republic (n=5 each), Iran and Turkey
(n=4 each), the Netherlands, Slovenia and Thailand (n=3 each), and Denmark, Indonesia,
Italy, Jamaica, and Russia (n=2 each). Belgium, Ethiopia, France, Israel, Korea, Mexico, Sri
Lanka, and the United Arab Emirates were the geographic locations of one intervention
each.

Yoga Intervention Location

The setting in which the yoga intervention took place varied from those such as a residential
yoga center (n=65, 15%), laboratory setting (=90, 20%), health facility, clinic, or ward
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(n=61, 13%), yoga studio or clinic (n=44, 10%), or university campus (n=35, 8%). In 103
(23%) yoga interventions, the setting of the intervention was not described.

Styles of Yoga

Unsurprisingly, a large number of yoga styles were involved in these 465 yoga
interventions. The most common yoga styles are mentioned below; a full listing of all yoga
styles can be found in Table 2 and Appendix 2. Hatha yoga was part of 129 (28%)
interventions, followed by lyengar yoga in 41 (9%) interventions, and yoga that involved
primarily breathing such as “yogic breathing” interventions (n=37, 8%), Sudarshan Kriya
Yoga (SKY; n=24, 5%), Kapalbathi (n=8, 2%), and Kundalini (n=7, 2%). Sixty-five (15%)
studies did not describe the style of yoga used in the intervention. Asanas were mentioned as
yoga components in 369 (81%) interventions, but were either minimally or not at all
described in 200 (54%) of these (Appendix 2). Only 56 (12%) studies mentioned the amount
of time devoted to each aspect of yoga during the intervention (Appendix 2).

Frequency and Duration of Sessions and Length of Interventions

Most interventions described the frequency of the yoga sessions (i.e., how often the yoga
sessions took place during the intervention; n=342, 75%) and the duration of the yoga
session (i.e., how long the yoga sessions lasted each time they occurred; n=379, 83%).
Frequencies spanned from only one session for the entire intervention (n=64, 14%) to six
sessions per week of the intervention (n=16, 4%). Most yoga session durations were either
60 minutes (n=108, 24%), 75 minutes (n=23, 5%), or 90 minutes (n=57, 13%) long. Some
laboratory sessions were <5 minutes (n=14, 3%). Length of the yoga intervention was
described in almost all studies (n=438, 96%), spanning from one session to 2 years.f

Inclusion of Home Practice in the Intervention

Most interventions (72%, n=336) did not report a home practice aspect of the yoga
intervention. In many of the interventions that did provide a home practice component,
adherence to the home practice was not described.

Yoga Intervention Study Designs

Most yoga intervention studies consisted of prospective, observational study designs (n
=298, 64%), with or without a comparison group. An RCT (n=151) was the study design
used in 32% of the yoga interventions in this systematic review. Six (1%) interventions had
a case study design.

Outcomes Assessed in Yoga Interventions

A wide range of outcomes were assessed across the 465 interventions, and many
interventions reported assessing multiple outcomes. Of these outcomes, 186 (40%) were
classified as physiologic outcomes, such as heart rate, blood pressure, or hormonal levels;
one hundred twenty-three (26%) outcomes were classified by two authors as physical
functioning outcomes, such as chronic pain and arthritis; one hundred fourteen (25%) were
mental and emotional health outcomes, including depression, anxiety, and stress; thirty-nine
(8%) interventions assessed cognitive and perceptual outcomes, such as concentration,

Am J Prev Med. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Elwy et al.

Page 7

attention, and memory; thirty (6%) outcomes assessed general well-being, such as quality of
life or mindfulness; and 12 (3%) interventions examined workplace outcomes, including
employee satisfaction and fatigue. Interventions often assessed more than one outcome.

Additional Emphases of Yoga Interventions

Because 369 (81%) of the studies reported including asanas in the yoga intervention,
information on additional emphases from the yoga interventions was also collected from
these studies. Table 4 includes details on the 16 different emphases other than asanas
mentioned in the 465 studies. Breathing practice (pranayama), one of the eight limbs, was
the most common additional emphasis, described in 196 (42%) interventions. This was
followed by an additional emphasis on meditation (dharana and dhyana), described in 108
(23%) interventions, and relaxation exercises described in 68 (15%) interventions. In 173
(37%) interventions, no additional emphases of the yoga intervention were described.

Yoga Instructor Experience

In 277 (60%) studies, the authors did not provide any information on the yoga instructor
leading the studies’ interventions (Table 5). In 53 (11%) studies, the authors described the
yoga instructor as “certified in yoga,” but did not include any information on where that
certification was obtained. In 39 (8%) studies, the yoga instructor was described as “trained”
in yoga, again without additional information, and in 27 (6%) of studies, the instructor was
described as “experienced” or an “expert” in yoga. In eight (1%) studies, the authors
identified the instructor as someone who was a Registered Yoga Teacher (RYT), a
qualification provided in the U.S. for yoga teachers who have reached a specific number of
hours of training, usually 200, 300, or 500. In seven (1%) studies that took place outside of
the U.S., the authors described the number of years the instructor had taught yoga, or the
number of hours of training in which the instructor had engaged.

RCTs: Quality Assessment and Descriptions

A total of 151 RCTs were assessed by two authors for methodologic quality using the seven
checklist categories (Table 3).13 Overall methodologic quality was generally low, with only
baseline characteristics of the intervention sample being examined to ensure similarity of
groups (n=97, 64%) more often than not (n=19, 13%) or not mentioned at all (n=35, 23%).
In the other six categories of methodologic quality, studies often did not adequately address
a methodologic concern or did not provide any information in the description of the study to
assess this at all. Figure 2 provides information on the spread of RCT methodology in the
yoga literature over time, with only one RCT published in 1975 in the United Kingdom, no
RCTs published between 1976 and 1985, between zero and three RCTs per year published
between 1986 and 1999, in the U.S., United Kingdom, India, Germany, and Japan, and a
marked increase in RCT methodology beginning in 2000, when five RCTs were published.

lyengar yoga (n=26, 17%) was the most common form of yoga in these published RCTs. A
majority (n=96, 64%) of these intervention sessions lasted longer than 60 minutes in
duration, with a range of 15 minutes to 17 hours, considerably longer than the
aforementioned non-RCT interventions. Intervention length varied from a one-time session
(n=5, 3%) to more than 8 weeks (n=100, 66%). Hospital clinics or healthcare facilities were
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the most common location of the yoga interventions (n=39, 26%), with other locations
including yoga studios or yoga centers (n=24, 16%) and university campuses (n=13, 9%).
RCT studies described having a home practice component 45% (n=68) of the time.

Discussion

Summary of Evidence

This review addressed the following three research questions: (1) What are the
characteristics of yoga interventions in the literature? (2) What is the methodologic quality
of the subset of interventions that are RCTs? and (3) How well are yoga interventions
reported in the literature, according to elements of practice, duration, frequency, location,
environment, additional yoga intervention emphases, and teacher experience? Overall, these
results demonstrate that reporting of yoga intervention components varies widely in the
published literature, and that, in the aggregate, the methodologic quality of these
interventions is low.

Yoga intervention studies have been conducted primarily in India and the U.S., although a
handful of studies have been conducted in countries representing all populated continents.
This likely reflects the origin of the practice in India as well as the well-developed health
research infrastructure in the U.S. European countries are well represented in the identified
yoga studies. However, the dates of recent yoga studies in many different countries suggest
that both the interest in yoga and yoga research is increasing in many areas of the world.

Nearly one fourth of yoga intervention studies failed to report the site where the intervention
was provided. The facility may be important, again, based on cultural factors that vary
tremendously and may affect expectations.

The variety of health or well-being outcomes targeted by yoga interventions is impressive.
Various conditions have been treated, including cancer, chronic low back pain, and
psychiatric illnesses such as depression and anxiety. However, the largest number of
interventions has targeted physiologic responses such as heart rate, metabolic and hormonal
changes, and respiratory rates. These outcomes were mostly assessed in observational
laboratory studies, where the yoga sessions were short in frequency and duration, without
real-world applications. For yoga to become a recognized health intervention for treating
health globally, yoga interventions need to move from the laboratory to community-based
settings, to reach a wider range of people and to assess physical and mental health
functioning.

Despite the large number of outcomes reported for yoga interventions, the content of these
interventions were not well described in most of the studies. Although asana was a
component of 81% of the studies, 51% of these studies provided a minimal description or no
description of all of the asanas. Given the centrality of asana to yoga interventions, such lack
of description is a major limitation in interpreting results. If asana is proposed to be a major
component of the effects of an intervention, it is essential to know the asanas participants are
doing as part of the intervention, how often, and for how long. Nearly two thirds of the
studies did describe additional emphases other than asanas in the yoga interventions, with

Am J Prev Med. Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Elwy et al.

Limitations

Page 9

breathing practices, meditation, and relaxation exercises being the most common additional
emphases, representing different limbs of yoga. What makes the practice of yoga unique is
that practitioners can flow seamlessly through the different limbs of yoga in one session;
however, documenting these many different components of yoga is not yet widespread, as
37% of the interventions did not report on additional emphases in the yoga intervention.

Sherman?O rightly points out that the selection of the instructor is a valuable part of any yoga
intervention. In this review, 60% of yoga interventions did not describe any qualifications of
the yoga instructor conducting the interventions, and most of the studies that included
information provided vague qualifications, describing instructors as trained, certified, or
experienced. Given the role instructors play in facilitating the right atmosphere for yoga
interventions, the trust in which yoga students place on their instructor’s knowledge, and the
motivation that instructors provide to students to complete the yoga session, it is important
that future intervention research not only place great care in selecting appropriately trained
instructors, but also report this information. Yoga instructor training may be a mediating
variable, distinguishing between successful and unsuccessful yoga interventions. Until these
data are reported consistently, it is not possible to understand the impact of the instructor
fully.

With increased attention to the quality of methods used, yoga research may be entering a
more mature phase. This review highlights the lack of description and rigor of extant
studies. Without adequate information, it is impossible to determine whether discrepancies
in findings among studies is due to methodologic aspects such as the type or length of
different components like asana or meditation or the length or intensity of the sessions.
Given the interest expressed by increasing numbers of people in yoga as a health modality,!
as well as its potential for healing and health promotion, the need to determine whether and
how yoga affects various aspects of health and well-being is great. Future research should
not only use appropriately rigorous standards of methodology, but also provide the requisite
details to permit aggregation of research findings and enhanced clarity regarding the
effectiveness of yoga in improving health and well-being.

Although this review included studies representing 30 countries, it is limited by its inability
to include studies published in languages other than English. The review was as inclusive as
possible of all yoga interventions, using only the text word yoga in its search strategy, but it
is possible that some yoga interventions were not included in this review. Although 40% of
the included yoga interventions from India were published in Indian journals, researchers
should consider using other publication databases such as IndMED in future reviews.
Another limitation is that the review provided only a scoping review of the literature and did
not report on the effectiveness of any of the outcomes targeted by the yoga interventions. It
would have been a difficult task to assess outcomes quantitatively, given the heterogeneity
of the studies and the lack of rigorous interventions.1” Once higher-quality yoga
intervention studies are undertaken and reported, comparative effectiveness and meta-
analyses will be more appropriate for assessing yoga intervention outcomes.
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Conclusions

This review of the large body of yoga research provides a summary description and
highlights both the strengths and weaknesses of much of the formal yoga research that has
been published in the medical and psychological literature. Future yoga researchers should
endeavor to include the components of yoga identified in this review, paying careful
attention to the duration, frequency, dose, location of yoga, additional emphases of yoga,
instructor training, home practice description, and the potential sources of bias that can
result in low—quality yoga intervention studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 4

Emphases other than asanas in yoga interventions, n=465

Type of emphasis n(%o)
Not provided 173 (37)
Biofeedback 2(0.4)
Breathing (exercises, practices) 196 (42)
Centering 3(0.6)
Chanting 9(1.9)
Cleansing practices 12 (2.5)
Compassion towards self (e.g., non-violence) 2 (0.4)
Counseling or psychotherapy 3(0.6)
Devotional sessions/song or prayer 20 (4.3)
Diet 12 (2.5)
Education about yoga, discussion, or lectures 46 (9.9)
Imagery or visualization 14 (3)
Meditation 108 (23)
Mindfulness or awareness 26 (5.6)
Stress management 8 (1.7)
Stretching exercises 7 (1.5)
Relaxation exercises 68 (15)
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Table 5

Details provided on intervention yoga instructor’s level of training, n=465

Instructor’s level of training n(%)
Not provided 277 (60)
Registered Yoga Teacher 8(1.7)
Certified in yoga 53 (11)
Trained in yoga 39 (8.4)
Licensed to practice yoga 4(0.9)
“Experienced” or “expert” 27(5.8)
Nurse as yoga instructor 4(0.9)
Psychologist as yoga instructor 5(1)
Physician as yoga instructor 5(1)
Physical therapist as yoga instructor 4(0.9)
Author as yoga instructor 15(3.2)
Audiotape-guided instruction (no instructor present) 5(1)
More than 1 instructor involved in yoga teaching 14 (3)

Number of years of training/number of hours of training provided 7 (1.5)
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