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The effect of practicing yoga for the management of type II Diabetes was assessed in this
systematic review through searching related electronic databases and the grey literature to the
end of May 2007 using Ovid. All randomized controlled clinical trials (RCTs) comparing yoga
practice with other type of intervention or with regular practice or both, were included
regardless of language or type of publication. Each study was assessed for quality by two
independent reviewers. Mean difference was used for summarizing the effect of each study
outcomes with 95% confidence intervals. Pooling of the studies did not take place due to the
wide clinical variation between the studies. Publication bias was assessed by statistical methods.
Five trials with 363 participants met the inclusion criteria with medium to high risk of bias and
different intervention characteristics. The studies’ results show improvement in outcomes
among patients with diabetes type II. These improvements were mainly among short term or
immediate diabetes outcomes and not all were statistically significant. The results were
inconclusive and not significant for the long-term outcomes. No adverse effects were reported
in any of the included studies. Short-term benefits for patients with diabetes may be achieved
from practicing yoga. Further research is needed in this area. Factors like quality of the trials
and other methodological issues should be improved by large randomized control trials with
allocation concealment to assess the effectiveness of yoga on diabetes type II. A definitive
recommendation for physicians to encourage their patients to practice yoga cannot be reached
at present.
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Background
Interest in and use of complementary and alternative
medicine has recently expanded in many countries
around the world. Population-based studies in countries
in the developed world, such as Australia, Scotland, UK,
Taiwan, Singapore and the United States of America
(USA), report that one-half to two-thirds of adults use
complementary therapies (1–5).
Conventional medicine for individuals with diabetes has
been geared toward regulating blood glucose with a
combination of dietary modification, insulin and/or oral
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agents, maintaining ideal body weight, exercising
regularly and self-monitoring blood sugar. Good glucose
control can, however, be difficult for many people with
diabetes, because these conventional treatment plans
require changes to behavior and lifestyle (6). Due to the
chronic course of the disease, the debilitation of complications and threat of death, as well as the complexities
of treatment plans, people with diabetes often work proactively to manage their condition, optimize their health
and alleviate complications through the use of complementary therapies (6–9).
Because of the potential threat to quality of life and the
chronic nature of diabetes many people turn to complementary therapies seeking help to control the disease.
That they do so is not unexpected since many people
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with chronic diseases utilize complementary therapies
(10–12).
Yoga is an old, traditional, Indian psychological,
physical and spiritual exercise regimen that has been
studied for several decades for its role in the management
of several chronic diseases including hypertension,
asthma, obesity, neuromuscular diseases and psychiatric
illnesses (13–19).
Additionally yoga has been studied for controlling both
the symptoms and the complications associated with
diabetes mellitus type II (20–33). The results from these
studies suggested a statistically significant role for yoga in
controlling diabetes. Furthermore, yoga practice showed
a significant improvement for those diabetic patients with
pre-existing complications (34). These findings suggest
that diabetics may benefit from yoga’s ability to improve
their quality of life.
There are several hypotheses for the biological
mechanisms that link the benefits of yoga to diabetes
management (24). One hypothesis points to the role of
stress and relaxation (35–37), while others suggest that
the non-invasive nature of yoga provides excellent
support and few side effects to the patients already
taking medication for the disease. These hypotheses,
however, have a limited generalizability as the studies
they reference have small sample sizes, different types of
outcome and methodological issues. These limitations
should be taken into consideration before evidence based
conclusions can be drawn (16).
The American Diabetes Association Position Statement
(38) recommends that the use of adjuvant therapies be
based on evidence from clinical research and presently
there is no comprehensive, systematic review in the
existing literature that addresses the effectiveness of
yoga practice in diabetes mellitus management. A
review such as this is urgently needed as type II diabetes
is fast becoming one of the leading disabling diseases
worldwide (39). In addition this review will help family
physicians and endocrinologists in answering the queries
of type II diabetic patients with regard to the effect of
yoga practice on their medical condition.

Objective
To assess the effectiveness of practicing yoga for the
management of type II diabetes mellitus in the existing
literature.

Inclusion Criteria
All randomized or quasi-randomized clinical trials
comparing the practice of yoga with any other type of
intervention in adults with type II diabetes were included
regardless of language or type of publication.

Special attention was afforded to quasi-randomized
trials, as they carry a greater potential for bias.
All patients 18 years of age and older with confirmed
diagnosis of diabetes mellitus type II by a physician were
included. The following criteria for the diabetes diagnosis
were considered for the inclusion of the studies: the
World Health Organization criteria (40) or the National
Diabetes Data Group standards criteria (41).
All types of known yoga practice reported in the
literature were included in any comparison with another
type of diabetes symptom or complication management
strategies (i.e. the usual management care for diabetes or
any other kind of complementary or alternative therapy).
This review also included all types of comparison studies
that involve comparing two or more groups with similar
management but were different regarding the practice of
yoga. This review also included studies which used
Ayurveda as their mode of intervention. Ayurveda is an
ancient Asian practice of which yoga is an integral
component (42).
Glucose level control, either fasting plasma glucose
(FPG) and/or glycolated hemoglobin (HbA1c), was the
primary outcome measure identified in the review.
Secondary outcomes identified included: change in antidiabetic medication use (as an indication for diabetes
control); development of diabetic complications (including neuropathies, retinopathy, nephropathy and cardiovascular diseases); weight (kg) or body mass index (BMI);
lipids profile: total cholesterol, high density lipoprotein
(HDL), low density lipoprotein (LDL) and triglycerides;
diabetes-related mortality and any adverse effects resulted
from yoga practice.
Several electronic and paper-based journal databases
and indices were searched to identify studies to qualify
for inclusion:
The Cochrane Metabolic and Endocrine
Disorders Group: up to May 2007.
The Cochrane Central Register of Controlled
Trials (CENTRAL): up to May 2007.
MEDLINE Database (OVID): from 1966; up
to the end of May 2007.
EMBASE Database (OVID): from 1980; up to
the end of May 2007.
CINAHL Database (OVID): from 1982; up to
the end of May 2007.
AMED Database (OVID) from 1982; up to
the end of May 2007.
Up to the end of May 2007 trials registrations from
(www.controlled-trials.com), Symposium, conference and
colloquium proceedings and abstracts were also searched.
There were no language restrictions. The research
strategy was adapted mainly for Medline with minor
modifications for the other databases and it was limited
to human subjects only. For the complete search strategy,
please see the appendix.
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Hand Search
The related studies and trials to yoga practice and
diabetes were reviewed from journals that are not
available electronically.
Other Search Strategies
The list of references for each of the relevant studies was
searched.
Experts and authors in the field of diabetes care or
yoga were contacted for any studies which were not
included at this point.
Methods of the Review
This review is based on a designed protocol that can be
obtained by contacting the main reviewer. The results of
the searches and full texts of the included articles can also
be provided by contacting the main author.
To identify suitable studies for inclusion, each trial’s
titles and abstracts were first reviewed. Multiple publications were grouped and evaluated as one review. The
reviewing process took in to consideration the presence of
adult patients with diabetes mellitus, the usage of yoga
practice as the intervention in comparison to any other
types of management including usual care and the
presence of any of the aforementioned outcome. Full
texts of relevant articles were retrieved for further
assessment.
Inclusion Criteria
Adults who are 18 years of age and older with type II
diabetes mellitus, diagnosed by a physician based on the
criteria specified before, on a medication either oral or
insulin injection, both out-patient and in-patients with
stable medical condition and able to participate in the
intervention.
Exclusion Criteria
Children below 18 years of age with any other type of
diabetes, not diagnosed by a physician, in the critical care
unit, not on any medical management for the diabetes
either oral tablets or insulin injection, not mentioning a
criterion for diagnosis of diabetes that was valid at the
time of diagnosis and not having any medical condition
that limits the physical activities from conducting the
intervention.
A standardized form was developed by the reviewers to
assess the quality of each trial. The data extraction form
contained information on the following items: general
information about the study; characteristics of the study
population and participants; intervention and control
characteristics and outcomes measured.
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Assessing the quality of each of the trials that met the
inclusion criteria was conducted independently by the
two reviewers (B.A. and M.B.) and disagreement was
resolved via further discussion and inter-rater agreement
was calculated using the k-statistic. The quality of each
study was assessed based on quality criteria (43) that
looked for the following biases:
! Selection bias: randomization and allocation
concealment.
! Performance bias: any differences in care provided
apart from the intervention.
! Attrition bias: any systematic differences in the
withdrawals or loss to follow-up. The studies
should be following the concept of intention to
treat analysis (ITT) with the full explanation of the
withdrawal process.
! Measurement (detection) bias: any kind of bias
related to the process of reporting the outcome of
the studies.
Each of the aforementioned biases was evaluated in
each study and each study was graded as: (43) A (low
risk of bias: all of the criteria met); B (moderate risk of
bias: one or more criteria partly met) or C (high risk of
bias: one or more criteria not met). Sensitivity analysis
was conducted using the various levels of study quality.
Data Extraction
The extracted details regarding the relevant studies were
done using a data extraction form. This process was
conducted for each of the included studies. The data
extraction form collected information on the following
items: study general information, participant characteristics, intervention characteristics; control characteristics,
outcomes characteristics and study characteristics.
Data Analysis
Statistical analysis was conducted using RevMan version
4.2.10., SAS 9.1 and comprehensive meta-analysis. Forest
plots have been presented and no subgroup analysis took
place. The data were planned to be summarized if they
were available and of sufficient similarity and quality.
The outcomes measured from each trial in our review
were studied according to data-types. Summary statistics
(i.e. means, standard deviations, mean difference with
95% confidence intervals) and in cases of data pooling,
the weight mean difference (WMD) or standardized mean
difference (SMD) were analyzed for continuous outcomes. Dichotomous outcomes were analyzed according
to the odds ratios, relative risk (RR) and risk difference
(RD) with 95% confidence intervals, and numbers
needed to treat (NNT). Statistical heterogeneity, using
I2 test (43) and chi-square test, were conducted when
there were minimal clinical and methodological differences between the trials.
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Results
Description of Studies
Studies Identified
A total of 1815 citations were identified. Of these 1799
citations were identified through the electronic search and
16 from other sources. From the initial searches of
electronic databases, 1799 citation (51 from the Cochrane
Library, 846 from MEDLINE, 860 from EMBASE, 34
from CINAHL and 8 from AMED) were obtained. Total
527 studies were left after removal of the duplications
and limited the studies to humans only. The titles and
abstracts of these citations were reviewed. This resulted in
22 relevant citations of which the full text was obtained.
After the final review of these texts, only three studies
were included in this review (Figure 1) (44).
Reviewing the system for information on grey literature, the National Technical Information Service and the
British National Bibliography for Report Literature
revealed 16 relevant citations. Reviewing the titles and
abstracts of these studies resulted in seven studies in
which their full text were retrieved and gave a final
relevancy of two studies.
Excluded Studies
A total of 24 studies were excluded. Nine studies were
pre-post type of studies in which the participants acted as
their own control but without a separated control group.
Eight studies were reviews or discussion of the role of
yoga practice on diabetes but they were not trials. In four
of the excluded studies the intervention was not yoga
practice or it was not clear that yoga practice was
included and finally three of the studies were not
exclusive type II diabetic patients. These were the main
reasons but some of these studies were excluded for more
than one reason. No other outcomes reported from any
of the trails if they were not proposed originally in this
review (21,27,28,32,35,42,45–62) (Table 1).

1799 from Ovid
data base search
engine

16 from other
sources

1272 studies were removed due to
duplication and limited research to human

543 records screened through the
title, abstract and key words

514 excluded

29 full texts articles were reviewed
for eligibility criteria

24 excluded for
several reasons

Total of 5 studies included in
synthesis of systematic review

Figure 1. Flow through the different phases of systematic review.

the participants of the studies ranged from 49.9 years
(" 10.98) in the study conducted by Agrawal (65) up to
57.0 years ( " 7.3) in the control group of the Monro
study (64). In one of the study conducted by Malhotra
(20) they did not mention the gender ratio but for the rest
of the studies there was 51% male and 49% female
participants. The mean study size was 72 patients with a
range from 21 to 154 patients. The dropout rate was
estimated to be 12.6% of the patients that ranged from
(0% to 23%). Only one study lost 410% (65). The mean
trial duration was 14 weeks (range from 6 to 24 weeks).
These studies were conducted in India and the USA.
Exclusion Criteria of the Studies
In the included studies, the following were used as
exclusion criteria for participants: liver disease,
pulmonary tuberculosis, malabsorption, thyrotoxicosis,
alcoholism, pregnant, nursing women, psychiatric
patients, nephropathy, retinopathy (proliferative), coronary artery disease, congestive cardiac failure and any
serious medical condition.

Studies and Participants
A total of five studies were included in this review with
10 arms, comparing the intervention of yoga practice
alone or combined with other mode of interventions. Five
arms (200 participants with the control group in which
two arms and 40 participants) received nothing apart
from the conventional medical therapy (63,64), one arm
and 72 participants received recommendation on unsupervised training at home (65), one arm and 30 participants received herbal, diet and exercise (66) and the last
arm with 20 participants reviewed recommendation for
diet and walking exercise (20).
A total of 362 participants (200 intervention group and
164 in the control group) were analyzed. The mean age of

Interventions
Yoga practice alone was used in three studies (20,63,64)
while it was combined with life style modification only in
one study (65). Yoga was accompanied with lifestyle
modification, diet and herbal intake in one study (66).
All of the participants received training for yoga practice.
While it was practiced as group in three studies, those
participants in Agte and Elder (63,66) studies were
practicing yoga on an individual basis. The range of
frequency of each session of yoga practice was different:
for example two 20-min sessions per day for one
of the trials (66), and three to five 90-min sessions in
another (64).
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Table 1. Characteristics of the excluded studies
Study

Reason for exclusion

Malhotra et al. (21)

Trial Design: pre-post trial with no control group.

Kaplan-Mayer (27)

Trial Design: a review regarding yoga effects on health population:
general population including those with chronic diseases.

Khalsa (28)

Trial Design: a review not a trial on yoga effect on several diseases including diabetes and other diseases.

Singh et al. (32)

Trial Design: pre-post trial with no control group.

Surwit and Schneider (35)

Trial Design: pre-post trial with no control group.
Intervention: relaxation practice without specification of yoga.

Mamtani and Mamtani (42) Trial Design: a review of ayurveda (herbal treatment) population: the cardiovascular health in
general and those with chronic diseases like diabetes and hypertension.
Doyle (45)

Trial Design: a review of yoga effect on diabetes but it was not a trail.

Ernst (46)

Trial Design: a mini review of relaxation techniques that was not a trail.

Head (47)

Trial Design: not a trail but a review of the effect of yoga and several other interventions on peripheral neuropathy.

Hensrud (48)

Trial Design: a review not a trial.
Intervention: diet with comprehensive lifestyle therapies, involving diet, exercise, and behavioral modification.

Irace et al. (49)

Intervention: different types of exercises not including yoga.

Jam et al. (50)

Trial Design: pre-post trial with no control group.
Outcome: oral glucose tolerance test (OGTT)

Bijiani et al. (51)

Trial Design: pre-post trial with no control group.

Kathleen (52)

Trail Design: a review of the effect of alternative therapies in peripheral neuropathy.

Kerr et al. (53)

Population: both type I and type II diabetes patients.

Christiansen et al. (54)

Trial Design: pre-post trial with no control group.
Intervention: a group of alternative medicine
that did not include yoga.

Lane et al. (55)

Intervention: relaxation training that did not mention the usage of yoga.

DiPietro et al. (56)

Population: the participants were not diabetics.
Outcome: oral glucose tolerance test (OGTT).

Mc Ginnis et al. (57)

Intervention: biofeedback-assisted relaxation with mention of the usage of yoga.

Naruka et al. (58)

Trial Design: pre-post trial with no control group.

Singh et al. (59)

Trial Design: pre-post trial with no control group.

Diaz-Nieto et al. (60)

Trial Design: pre-post trial with no control group.
Intervention: usage of different interventions
that not clear to include yoga in all of them.

Tsujiuchi et al. (61)

Intervention: it used alternative medicine interventions that did not include yoga.

Vanelli et al. (62)

Population: type I diabetic patients and younger that 18 years.

Outcome Measures
Primary outcome measures included in this review
included FPG which was reported in four studies; and
HA1c that was reported in three studies. Secondary
outcomes included BMI; lipid profiles; and diabetes
complications (nerve conduction) (20). None of the
studies reported any adverse events.
Methodological Quality of Included Studies
The k-score statistic was calculated to assess the
agreement between the two assessors (B.A.) and (M.B.)
by using SAS 9.1 software. A value of 0.6 was calculated
which indicated moderate agreement (67). After discussion a final agreement was reached for all of the studies.
Risk of bias was apportioned on an alphabetic score
value: B (medium risk of bias) was given to two studies

(64,66) while the remaining three studies were considered
having a score of C (high risk of bias) (20,63,65).
Publication Bias
We did not pool outcomes due to the clinical and
methodological heterogeneity; however we felt it was
important to estimate the magnitude of publication bias
using statistical approaches. The bias coefficient from
weighted regression was not significant for fasting blood
glucose (Egger’s test P = 0.247) while the calculated failsafe N was 67. HA1c (Egger’s test P = 0.176) was not
significant and the fail-safe N of the might-be-missed
studies to bring the effect to the null was 2. For the
secondary outcomes, the bias coefficient for the cholesterol estimation was Egger’s test = 0.148, while the
calculated fail-safe N was 47. The coefficient for HDL
was Egger’s test = 0.146 and the fail safe N was 85, the
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triglyceride was insignificant as well with (Egger’s
test = 0.362) and fail-safe N of 26. We could not apply
the statistical procedure for the remainder of the
outcomes due to the low number of the studies included.

Outcomes
After assessing the characteristics and quality of each
trial included in this review, a pooled estimate using
meta-analysis was not calculated. This was mainly
attributable to the high level of heterogeneity between
the characteristics of studies including the specific
interventions particularly the method and frequencies in
conducting the intervention. Other variations existed
between groups in inclusion of participants and the
inconsistency in reporting outcomes between the different
trials. Another important consideration is the low quality
of the included studies (two of medium risk of bias and
three of high risk of bias) might result in a biased overall
summarization of the results (20, 63–66) (Figure 2).
Primary Outcomes
Fasting Plasma Glucose
Four studies provided results on FPG. These four studies
provided favorable results for the intervention in lowering
FPG. The mean differences ranged from –28.8 to –41.1 in
lowering the plasma glucose between the intervention and
control groups, and they were all significant in three
studies (63–65), however the difference in the Elder study
was –3.6 and it was not significant (66).
Glycolated Hemoglobin
Three of the included studies reported the value of HbA1c
(64–66). The mean differences indicated that the intervention lowered the level of the HbA1c. However, the results
were only statistically significant in the one study (64).
Secondary Outcomes
Lipid Profile
Three of the included trials reported an effect on
lowering cholesterol level (63–66). The mean differences
for the effect ranged from –9.1 to –35.9 which were
significant in all of the trials except one (66). These trials
reported outcomes additionally for HDL suggesting that
yoga had a positive effect in increasing the level of HDL.
The mean difference magnitude was 8.49 and 10.0 and
they were both statistically significant (63,65). The Elder
trial reported opposite effect in increasing HDL by a
mean difference magnitude of –1.30 and a 95% CI of
(–5.32, 2.72) (66). However, these trials were consistent in
their reporting of the beneficial effect yoga has on

triglyceride levels in which all of them reported negative
mean differences ranging from –8.00 to –31.01. Only two
of the trials reported the effect of yoga on LDL (65,66),
one showed a lowering effect while the other evidenced a
harmful effect by increasing the LDL, however this effect
was not significant.
Weight and Body Mass Index
The study conducted by Agrawal reported a minimal
drop in the mean difference of the weight of –0.17 which
was not statistically significant (65). The Elder study
found a two-BMI unit (66).
Diabetes-Related Complication
The only effect of yoga practice on diabetes complications
identified was improvement in the nerve conduction
velocity by Malhotra (20). They reported an improvement
in nerve conduction velocity in both arms in the yoga
group, but the change was not statistically significant.

Discussion
This review addressed the effect of yoga practice on
patients with type II diabetes. Despite an extensive review
of the literature via different methods, we could only
include five trials that compared those practicing yoga
alone or with other co-interventions to a control group.
To find high-quality trials (RCTs), we excluded a large
number of pre-post trials, and unfortunately the included
studies were not of high quality.
Yoga practice varied in type and duration between
trials; while it was only for 40 days in Malhotra study, it
increased to six months in the Elder trial (20,66). Among
those studies who reported the details of the yoga
practice, the mean time of yoga practice was 300 min
per week (approximately 45 min per day).
The trials we reviewed suggested a general beneficial
effect of yoga on diabetic patients. These effects were
most prominent in FPG levels and lipid profiles. The
results were significant in the majority of the trials.
Certain long-term parameter, such as HbA1c was
reported to improve slightly with the practice of yoga.
However this did not increase statistically significant
levels in two of the three trials in which it was reported.
Other outcomes showed a favorable but not significant
effect in reducing BMI units and body weight. Only one
study tested the effect of yoga on diabetic-related
complications (nerve conduction velocity) that showed
no significant improvement from the control group.
The results suggest favorable effects of yoga on the
short-term parameters related to diabetes but not
necessarily for the long-term outcomes. This might be
attributable to the short duration of the trials which were
not able to detect a long-term effect and to the low power
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Forest plot
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Figure 2. Forest plots of the primary and secondary outcomes of the included studies.
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of each trial due to a small number of participants. Also,
these long-term parameters require consistency in practicing yoga which raises the issue of non-adherence of the
patients practicing yoga as they were scheduled to do so.
The rest of the proposed outcomes were not able to be
retrieved, mainly those related to long-term complication
and mortality. The reasons could be the result of the
eligibility criteria of the trials since they excluded any
patient with poor health status or having any kind of
complication and the short period of the trials.
The results of the sensitivity analysis showed mixed
results: for the primary outcomes there were no changes
in the effect produced by yoga, and for the secondary
outcomes the effect was null with the exclusion of high
risk trials.
In this review, pooling the results from the different
studies would not be of a scientific value due to the clinical
heterogeneity between the studies and the risk of bias due
to low quality of the studies. The low quality of included
studies could be resulted from methodological deficiencies,
from inappropriate reporting, or both. Methodological
deficiencies such as allocation concealment, randomization, selection bias, statistical analysis, usage of multiple
interventions and adjustment for confounders were
noticed with varying degrees among included studies.
Publication bias assessed for the different outcomes
reported by the trials to assess if there were any evidence
suggesting a bias that would lead to publication of
specific trials and not the other. The bias coefficient from
weighted regression was not significant for all of the
included studies and the number of studies of negative
results that would bring the effect of yoga practice on the
primary outcome, FPG and HBA1c to the null were 67
and 2. While it is unlikely that we were not able to
include any of the 67 studies for the FPG, not including
any of the two studies to bring the effect of yoga on
HbA1c to the null is possible.
In summary, yoga showed favorable outcomes among
patients with diabetes type II. These improvements were
mainly among short term or immediate diabetes outcomes and not all of the improvements were statistically
significant. Factors like the study quality and intervention characteristics should be taken into consideration.

Conclusions
None of the included trials report any side effects for
yoga practice. Short-term benefits for patients with
diabetes might be achieved from practicing yoga.
Further analysis of practice details and frequency are
needed. The trials in our review had methodological
quality considerations, and the trials’ reported benefits
have not been confirmed by large trials of high-quality.
A definitive recommendation for physicians to encourage

their patients to practice yoga cannot be reached at the
present.
The important recommendation that can be drawn
from this systematic review is the need for well-designed
large randomized clinical trials to assess the effectiveness
of yoga on diabetes type II. These trials should
concentrate on the methodological quality and the
specification of the characteristics of yoga practice.
These trials should avoid including different interventions
in the same arm which may cause confounding effects on
the relationship between yoga and diabetes. If researchers
want to include other types of co-interventions in the trial
they should take into consideration methodological issues
such as sample size and study power and to include
subgroup analysis. Studying the long-term impact of yoga
and its side effects is needed and likely stipulates
standardized monitoring and reporting. Trials are recommended to follow CONSORT statement in reporting.
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