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Abstract
Research demonstrates that yoga has a positive, short-term impact on various diabetes-related biomedical outcomes. The majority of
past research has examined adults with type 2 diabetes to the exclusion of adults with type 1 diabetes, despite their shared and unique selfmanagement challenges and risks of developing serious complications. Further, research investigating the impact of yoga on diabetes-related
behavioural and psychological health factors are scarce. Due to the methodological limitations of existing studies, additional high-quality research
is needed to explore the long-term impacts of yoga on a broad range of diabetes management outcomes, including behavioural and psychological
health outcomes, for both adults with type 1 and type 2 diabetes.
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Introduction
Diabetes refers to a group of metabolic conditions
characterised by chronic high blood glucose [1]. There are two
main types: type 1 diabetes (T1D), an auto-immune condition
in which the pancreas does not produce insulin; and type 2
diabetes (T2D), a progressive condition in which the body
becomes resistant to insulin and/or gradually loses capacity to
produce insulin in sufficient quantity or potency. While T1D and
T2D differ in their aetiology, they share the goal and challenge
of maintaining optimal blood glucose levels in an effort to
prevent/delay serious long-term complications, which can be
life-threatening [2]. Haemoglobin A1c (HbA1c) represents the
average blood glucose level over the past 10-12 weeks, and is
used as a clinical marker of blood glucose (glycaemic) control
and complications risk [3].
Monitoring and managing blood glucose levels forms a core
part of optimal diabetes self-management. This can include:
frequent blood glucose checks, taking insulin and/or other
blood glucose lowering medications, being physically active, and
maintaining a healthy diet and weight. These daily activities can
cause and be compounded by persistent cognitive, social and
emotional burden. A common consequence of living with and
managing diabetes is diabetes distress (i.e. negative emotional
response to living with diabetes), which is associated with suboptimal HbA1c and impaired general emotional well-being [4].
Conversely, existing psychological problems (e.g. depression and
anxiety) can impact negatively upon diabetes self-management,
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making this already burdensome task more complex [5]. Thus,
managing psychological distress is an important aspect of
diabetes self-management and living well with diabetes.

Due to the complexity of diabetes self-management, there
has been increasing interest in the benefits of yoga for improving
diabetes management and quality of life. However, little is known
about the actual effects of this therapy for adults with T1D
and T2D. Our aim is to examine the effects of yoga on diabetes
self-management and medical, behavioural and psychological
outcomes.

Biomedical outcomes

To date, the majority of studies examining the effects of yoga
therapy on diabetes self-management have been focused on
biomedical outcomes among adults with T2D or pre-diabetes.
These findings have been summarised in three systematic
reviews and one meta-analysis. It was found that yoga therapy
is associated with multiple physical benefits, including
significant reductions in fasting and postprandial blood glucose
levels, HbA1c, total cholesterol and low-density lipoprotein,
triglycerides, coronary stenosis, oxidative stress, blood pressure,
body weight, waist-to-hip ratio, heart rate and catecholamine
levels [6-9]. Some of these findings were confirmed by a more
recent pre-post pilot study that examined the effects of a 10-day
yoga-based lifestyle intervention on fasting blood glucose (FBG)
levels [10]. This study used a large sample (N=1292 of adults
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with T2D and pre-diabetes) and found a significant decrease
in FBG post intervention (p<0.001). Although promising, there
are methodological limitations of several of these past studies,
including absence of control groups, small sample sizes, lack of
clarity around the most beneficial forms of yoga and the ‘dose’
required for optimal outcomes; exclusion of adults with T1D;
and limited insights into the long-term benefits of yoga on health
outcomes.

Behavioural and psychological outcomes

A key limitation of the diabetes yoga literature has been
the lack of focus on behavioural or psychological health
outcomes, which is surprising given the importance of such
outcomes to diabetes self-management. One recent 12-week
randomised controlled trial in India tested the effect of yoga
as an intervention for adults with pre-diabetes and diagnosed
diabetes [11]. Post intervention outcomes showed significant
improvements in quality of life, as well as significant reductions
in the Indian Diabetes Risk Score (IDRS). There was a significant
difference (p<0.001) in both outcomes when study groups with
standard treatment and yoga were compared with standard
treatment alone, suggesting that yoga has greater health benefits
to standard treatment alone. Another study examined the effects
of yoga on clinical and psychological outcomes in 35 adults with
T2D who attended a 40-day yoga camp [12]. Outcomes were
measures pre-post intervention. A reduction in body mass index
(p<0.001), anxiety (p<0.05) and an improvement in overall
general well-being (p<0.05) was found. Limitations of these
studies include poor study design, absence of control group,
small sample size and insufficient description of sampling.
Furthermore, few studies have examined the long-term benefits
of yoga, or factors that contribute toward uptake of yoga
practice as a lifestyle intervention. A qualitative study explored
perceptions of yoga among adults at risk of cardiovascular
disease [13], some of whom had T2D diabetes (n=12). Four broad
themes emerged from the content analysis, with participants
reporting that practising yoga improved: overall physical
functioning; stress/anxiety and enhanced calmness; quality
of sleep; and efforts toward dietary improvement. This study
offers insights into factors that may contribute toward yoga
practice and maintenance over time, as well as key behavioral
and psychological outcomes to examine in larger quantitative
studies, including improved sleep, stress, and anxiety.

Future directions

Research in other health conditions has found that yoga
reduces stress, symptoms of depression and anxiety, and
improves sleep quality, coping, psychological well-being and
quality of life [14,15]. Yoga may similarly offer adults with
diabetes psychological benefits necessary for the management
of a chronic and stressful condition (i.e. reduce diabetes
distress, anxiety and improve quality of life). High-quality
research is needed to examine these factors among adults with
diabetes, including clear protocols for the yoga-interventions
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delivered. Further, inclusion of adults with T1D is essential. The
psychological burden associated with diabetes is significantly
greater for adults with T1D and adults with T2D using insulin
therapy than those not using insulin, therefore exploring the
benefits of yoga by diabetes type and treatment is a recommended
approach for future research.

Conclusion

Yoga provides a potentially valuable opportunity for people
with diabetes to engage in physical activity, an important
behavioural component of diabetes management. In addition,
yoga practices that work with the breath and the mind may
help to provide relief from diabetes distress. Existing research
suggests that yoga is a promising adjunct treatment for adults
with T2D, potentially improving biomedical outcomes, including
HbA1c. However, rigorous RCTs that include a range of biological
and psychosocial outcomes are required before firm conclusions
can be offered about the benefits and safety of yoga for people
with T1D or T2D.
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