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The Effect of Yoga and Peer Support Interventions on
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Objective: This was an interventional study to understand the effect of two low-cost interventions; yoga and peer support on the quality of
life (QOL) of women with type 2 diabetes. Methodology: An open label parallel three-armed randomized control trial was conducted among
124 recruited women with diabetes for 3 months. Block randomization with a block length of six was carried out. In the yoga arm, sessions
by an instructor, consisting of a group of postures coordinated with breathing were conducted for an hour, 2 days a week. In the peer support
arm, each peer mentor after training visited 13—14 women with diabetes every week followed by a phone call. The meeting was about applying
disease management plans in daily life. At the beginning and end of the study, QOL was assessed by the translated, validated World Health
Organization QOL-BREEF in four domains physical, psychological, social, and environmental domains. Results: The majority (96%) of the
study participants perceived the peer support and yoga intervention to be beneficial. Paired 7-test revealed significant increases in the social
and environmental domain in the peer group and in the environmental domain in the yoga group, though this disappeared in the between-group
comparison perhaps due to poor glycemic control (hemoglobin Alc varied from 9.4 to 9.6) and the short duration of 3 months of the study.
Conclusion: Peer support and yoga improved perceptions of QOL though its impact on scores was not significant due to a short period of
study among women with poor glycemic control.
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well-being.[™® There is an inherent cost-benefit trade-off
between the disease and treatment burden.® This was also
recognized in the Diabetes Control and Complications Trial
also where intensive insulin therapy yielded a significant
reduction in diabetic complications compared to traditional

INTRODUCTION

The quality of life (QOL) is an important health outcome!
in chronic diseases such as type 2 diabetes.”?! Considerations
of QOL are gaining increasing importance in the evaluation
of health policy, medical intervention,™ and in providing

a multidimensional viewpoint.[ The World Health
Organization (WHO) defines QOL as “an individual’s
perception of their position in life in the context of the culture
and value systems, in which they live in relation to their goals,
expectations, standards, and concerns.”! Health-related QOL
has been found to be far worse among those with diabetes!® as
health-care regimen requires ongoing self-care behavior that
can interfere with patients’ desired lifestyle.

Studies show relatively low correlations between clinical
measures of disease activity (hemoglobin Alc [HbAlc]
results for diabetes) and patients’perceptions of health and
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insulin therapy,” but did not lead to improved QOL.['"

Women are uniquely, severely affected by diabetes and have
worse QOL and mental well-being compared with men with
diabetes.['""? Studies on clinical and educational interventions
suggest that improving patient’s health status and perceived
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ability to control their disease results in improved QOL.!'
Yoga and peer support are two such low-cost interventions
that can empower the patient to adhere to the complex and
demanding nature of this chronic disease. The theoretical
basis of yoga and peer support are empowerment and social
support,l'¥ respectively. Peer support has been defined as the
support from an individual with experiential knowledge based
on a sharing of similar life experiences or prevention plans in
daily life.t'*!

Yoga, an ancient Indian psychological, physical and spiritual
exercise regimen has been studied for control of symptoms and
complications associated with type 2 diabetes mellitus and has
been found to improve QOL among people with diabetes.!'®!

Hence, the effect of yoga and peer support on the QOL of
women with type 2 diabetes was studied as part of a bigger
study on glycemic outcomes.

METHODOLOGY

The estimated sample size based on earlier study!'”! on the
variables-fasting blood sugar, glycosylated HbAlc, and QOL
at 95% confidence, and 80% power varied from 5 to 40 with
an anticipated fall in fasting plasma glucose (FPG) of 32 mg/
dl and a fall in HbA1c of at least 0.5%. The maximum sample
size being 40, the required sample size for the study is 40
for each group totaling 120 for the open label three-armed
randomized trial.

Study population and recruitment

The study was conducted in a rural area of Kerala, India, at a rural
health training center. The interventions, yoga and peer support,
were administered for 3 months. From a population of 19,000
residing in the local self-administration-unit (panchayat),
1042 cases of type 2 diabetes were listed on the basis of a
baseline survey in the area (hospital records, Rural Community
Health Training Centre). The women from this list in the
30-65 age groups were contacted, and the first 250 women
with diabetes were identified and invited to participate in the
study. After clinical screening, willingness, and applying the
inclusion and exclusion criteria, 124 women were enrolled in
the study and randomized into three groups [Figure 1].

Inclusion criteria

Women with type 2 diabetes mellitus diagnosed within the
last 8 years, and between 30 and 65 years of age, and HbAlc
between 7% and 10% were included.

Exclusion criteria

Those already practicing yoga, meditation, chronic alcohol
consumption, known diabetes complications, pregnant and
lactating women, treatment with alternate system of medicine,
body mass index (BMI) >35 kg/m? and with serious medical
and psychiatric conditions were excluded from the study.

After obtaining written informed consent, the women
underwent a baseline assessment by a physician. Those on
pharmacologic or nonpharmacologic treatment continued with

the same. All the study participants were given an education on
diet and were advised exercise for at least 10 min/day.

Randomization

The participants were randomized by block randomization of
fixed block length of six. All possible permutations of the three
arms A, B, and C were listed. A list of independent identically
distributed random numbers was generated and chosen. Each
number in this list was then replaced by the block. The random
allocation sequence was generated by a person not connected
with the study at the main hospital and handed over to the
research assistant at the health center in numbered opaque
sealed envelopes. The allocation ratio was approximately 1:1:1.

Ethics Committee Approval was obtained from the Institutional
Ethics Committee of the Institution dated August 8,2011. The
trial was registered with the CTR1/2011/12/002227.

The primary outcomes studied were FPG, HbAlc, QOL, and
pharmacological adherence (Morisky’s Medication Adherence
Scale-8).'8 This paper discusses the QOL outcome, the paper
on glycemic outcomes has been accepted for publication.
QOL was measured by the widely used WHOQOL-BREF
validated in the local language!™! in four domains, namely,
social, physical, environmental, and psychological. QOL was
assessed by the health center staff not directly associated with
the study, at the beginning and end of the study. FPG, HbA c,
and pharmacological adherence and the secondary outcomes
such as BMI, waist-hip ratio, and blood cholesterol have been
discussed elsewhere.

Statistical methods

Mean and standard deviation were computed for all the
measurable study variables for each intervention group. To
test the significance of the differences in mean values of the
study variables, from basal to the follow-up period; within each
group, paired z-test was applied, and among the three groups,
one-way analysis of variance was applied.

Yoga intervention

Instructor driven yoga sessions were conducted for 60 min on
2 days a week. On the other days, the women were instructed to
practice at home and maintain a daily log. The 60-min sessions
consisted of 25 min-Surya namaskara-12 steps, 5—7 min-deep
relaxation-muscle relaxation technique, and 15 min asana or
yoga postures. The postures consisted of Pavanamuktasana
in the supine position, Bhujangasana and Shalabhasana in
the prone position, and Ardhamatsyaendrasana in the sitting
position as recommended by yoga experts for diabetes.!*! This
was followed by 15 min of pranayama. A record of the food
eaten, drugs consumed, and exercise particulars were also
maintained for 2 days a week considered to be representative
of the entire week. This was reviewed every month.

If any of the study participants were found to have
hypoglycemia (random plasma glucose [RPG] <70 g/dl) in
the monthly review with or without symptoms, the oral drugs
were reduced by 20%—-50%.
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250 women with type 2Diabetes identified from
community(2panchayats) and invited to join the
[ Enrollment ] study by house to house visit

180 came—screened clinically and willing to participate.25 screened out
clinically according to inclusion criteria.155underwent investigations
&gave informed consent.31 screened out excluding

_ | Excluded (n = 56)

| + Not meeting inclusion criteria (n = 54)
* Declined to participate (n = 2)

* Other reasons (n = 0)

| Randomized (n = 124) |

Allocation
y A

\

Allocated to Yoga (n = 41)

* Received allocated intervention
(n=35)

« Did not receive allocated
intervention (did not come after
repeated reminders (n = 6)

(n=34)

(failed to turn)

Allocated to Peer intervention (n = 42) || Allocated to control (n = 41)
* Received allocated intervention » Received allocated intervention

« Did not receive allocated intervention || ¢ Did not receive allocated

(n=36)

(n=8) intervention (did not come after

repeated reminders (n = 5)

v Follow-Up l

Lost to follow-up (n = 9) Lost to follow up-10
lost interest, other priorities, Widowed gotjgb and Lost to follow-up (n = 6)
1developed cancer, religious other wori< related Other priorities, work at home
difficulties, got a job reasons, not interested
l l
;Anallysed (n=31) Analysed (n = 26) Analysed (n = 26)
1-discarded due to incomplete *6-discarded due to *9-discarded
entry incomplete entries incomplete entries

Figure 1: Flow diagram of enrollment, follow up and analysis

Peer support intervention

Three peer mentors were identified from the community
and trained. The criteria for eligibility was; having had
type 2 diabetes for at least 1 year with a RPG < 250 mg/dl
in the last reading, judged by the investigation team to be
generally adherent to treatment and behavior change regime,
capacity and commitment to undergo the training required,
an understanding of patients confidentiality, undertaking to
liaise with the concerned doctor if unanticipated problems
arose during the course of their peer support activity. Peer
mentors underwent a 2 days training program consisting of
a physician who explained the etiology of diabetes, changes
taking place in the body due to diabetes, complications due
to poor glycemic control and an outline on the drugs used,
and its mechanism of action and the synergies with physical
activity. The nutrition specialist explained all the nutritional
and dietary aspects of diabetes; psychologist trained the peer
mentors on communication skills, empathy, and confidentiality.
A training manual was prepared for the peer mentors based
on the peers for progress handbook and handed over to the
mentors for future reference.

Peer support meetings
Each peer mentor would visit 13—14 women with diabetes.
A face-to-face meeting with the woman with diabetes in a week

for about 45-60 min on the functions of peer support, namely,
assistance in applying disease management or prevention plans
in daily life, providing emotional and social support, linkage
to clinical care, and proactive, flexible ongoing support. This
was followed up by a telephone call in the same week. The
principal investigator also undertook a monthly review of the
activities. During the first visit, the peer mentor collected the
treatment details including drugs, diet, and physical activity. In
the follow-up visits, the peer mentor advised and monitored the
woman regarding diet, exercise, timely consumption of drugs,
emotional stress, symptoms, foot care, etc., During the last visit
in the 3" month, the peer mentor conducted a final assessment
regarding the entire process, its acceptability, difficulties, and
usefulness to the participants. The participants were also given
a diary to record the visit, advice of the peer mentor, and the
changes brought about.

All the patients were reviewed monthly and necessary care
given. The control group was given the usual standard of care.
A pretested, semi-structured questionnaire was used to collect
sociodemographic and other information.

ResuLts

The mean age of the study group in the three groups varied from
51.92 to 51.97 years and the mean duration of diabetes varied
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from 5.1 to 5.8 years. The glycosylated hemoglobin levels in
the groups varied from 9.4% to 9.6% indicating poor control
among women at baseline. The three groups were statistically
comparable at baseline with respect to age, duration of diabetes,
occupation, income, and type of family [Table 1].

The QOL scores measured by WHOQOL-BREF in the
social and environmental domains were consistently higher
in all the three groups than in physical and psychological
scores before intervention. Paired #-test showed that in the
peer support group, there was a significant increase in the
social and environmental domain of QOL with an increase
in scores by 7.69 (15) and 4.07 (8.76) at P = 0.014 and
P = 0.019 respectively. The difference was the least in the
psychological domain. In the yoga group, the increase in scores
of environmental domain just about achieved significance at
P = 0.05 [Table 2]. Surprisingly, the yoga group showed a
decrease in QOL scores in the physical and social domains.
This was in contrast to the feeling of well-being expressed
by yoga participants. Perhaps, a longer period is required
before this is reflected in QOL scores. Between groups, the
improvement of environmental domain scores was almost the
same at4.45 (12.78),4.07 (8.76), and 4.12 (14.94) in the yoga,
peer, and control group, respectively. In the psychological
domain, the yoga and peer group showed marginal increase
compared to control which showed a fall in scores. In the
social domain, the peer group showed a marked increase by
7.69 (15.03) compared to control by 4.29 (23.38) compared
to a marginal fall in yoga group. In the physical domain, peer
group scores increased by 3.98 (19.2) points compared to
1.43 (17.5) in the control group whereas surprisingly, the yoga
group showed a decline by 2.47 (14.3). Inspite of the trends,
none of these achieved significance [Table 3].

The feedback from the study participants regarding the
interventions was as follows. The yoga group (96.8%) found
the whole process interesting and useful. Many of the study
participants said that they felt much better physically and
mentally. Symptoms such as dryness of mouth, polyuria
at night, joint pain reduced considerably for (25/32) study

participants. The patients also said that they felt more alert and
energetic with less aches and pains. Some patients (10/32) also
remarked that their blood sugar decreased. A few participants
also were sad that the project was over. One of them also
recounted that attending yoga classes reminded her of school.

Peer support

The mentors and mentee found this a rewarding program
with the peer mentors stating in their final assessment that
96.1% liked this novel program of peer support, had a
favorable attitude, and accepted advice from peer mentors
readily (25/26). In terms of assistance in daily management,
the peer mentor was able to influence the mentees to adhere
to diet, exercise, and drugs and was able to see for themselves
the impact of adherence to diet, drugs, and exercise on aspects
of disease control, including reducing blood sugar levels in
the next visit. Diet modification in terms of decreasing rice
intake and instead opting for wheat-based products was also
brought about. A few patients (6/26) also observed that opting
for wheat products and increasing exercise helped to control
blood sugar. In a population with cultural predilection for
rice, less consumption of rice and adding wheat, vegetables
were positive outcomes that helped to decrease sugar levels.
Although some women (15/26) wanted to bring about changes
in their dietary habits, it was difficult because of family food
patterns. As far as, the function of social and emotional support
was considered; few (8/26) study participants confessed to
feeling much relieved after discussing family issues with
the peer mentor. The function of linkage to clinical care was
delivered but not taken up well by the patients due to competing
family priorities. Ongoing availability of support was ensured
during the study by giving the phone number of the peer mentor
whom the mentee could call up at any time, and linkages were
also established between the peer mentors and the investigators
whom they could contact at any time.

The peer mentors found this an extremely fruitful and intensely
satisfying exercise as being a diabetic; they could themselves
see the changes brought about by adhering to diet, exercise,
and drugs. Mentors were happy that they could find solutions

Table 1: Comparison of baseline values in yoga, peer support,

and control groups

Yoga Peer support Control P
n Mean SD n Mean SD n Mean SD
Age (years) 35 51.97 7.40 33 51.92 8.32 38 51.92 6.57 0.99
Per capita income (INR) 35 986.57 1992.32 33 715.03 1356.35 38 1602.13 4927.7 0.49
FPG (mg/dl) 35 163.27 46.56 31 177.99 70.39 38 186.69 73.02 0.29
HbA 1c% (mmol/mol) 35 9.5 (80) 1.65 31 9.4 (79) 1.62 38 9.6 (82) 1.85 0.89
BMI (kg/m?) 34 24.83 3.89 31 25.54 452 36 24.68 4.1 0.67
Waist hip ratio 34 0.97 0.05 32 0.97 0.04 37 0.9 0.05 0.42
BP systolic (mmHg) 34 134.76 20.63 32 128.69 18.07 38 124.63 15.7 0.06
BP diastolic (mmHg) 34 84 11.43 32 83.5 9.5 38 79.63 7.64 0.11
Adherence 31 5.46 1.92 27 5.36 1.74 37 5.08 1.67 0.66
Total cholesterol (mg/dl) 35 220.65 53.29 31 234.98 38.23 38 216.63 63.39 0.34
Diabetes duration (years) 32 5.8 2.78 34 5.34 2.75 37 5.1 3.04 0.62

FPG: Fasting plasma glucose, HbAlc: Glycosylated hemoglobin, BP: Blood pressure, BMI: Body mass index, SD: Standard deviation, INR: Indian rupee
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to problems affecting other women with diabetes which gave
them strength, walking to visit them gave them exercise,
insights that stress increases disease, understood others
difficulties, and got an opportunity to interact with others
and understand others thought processes. Helping others was
another useful facet. The difficulties included two women with
diabetes (2/10) did not like the visits and opted for Ayurveda,
frequent unavailability of patients at home due to employment
and other requirements, frequent change in phone numbers
which made follow-up over phone difficult.

Discussion

A significant improvement in QOL scores in the social
and environmental domain in the peer group and in the
environmental domain in the yoga group was observed
though these differences disappeared in the between-group
comparison. Most (96%) of the participants in the intervention
groups found it useful.

The main objective of treating all chronic diseases such
as diabetes mellitus is to improve well-being and attain a
satisfactory QOL. Pooled analysis of population-based surveys

Table 2: Quality of life scores before and after the
intervention

aoL Mean SD P
difference

Control  Prephysical/postphysical 1.433 17.52 0.68
Prepsychological/ -1.21 18 0.73
postpsychological
Presocial/postsocial 1.28 23.38 0.78
Preenvironmental/ 4.12 14.94 0.17
postenvironmental

Yoga Prephysical/Postphysical —2.47 143 0.34
Prepsychological/ 0.39 16.34 0.89
postpsychological
Presocial/postsocial —-1.16 20.52 0.75
Preenvironmental/ 445 12.78 0.06
postenvironmental

Peer Prephysical/postphysical 3.98 19.2 0.3
Prepsychological/ 0.0007 17.9 1.00
postpsychological
Presocial/postsocial 7.69 15.03 0.015
Preenvironmental/ 4.07 8.76 0.026

postenvironmental
SD: Standard deviation, QOL: Quality of life

in countries like Germany has shown that type 2 diabetes
has negative consequences for health-related QOL,?!??! and
good QOL is significantly related to good compliance.!*
The mean total score of QOL in physical, mental-emotional,
feelings of well-being, and behavioral activity dimension
were significantly higher in the healthy population than in
the diabetes mellitus group.?*! Consideration of psychosocial
issues are therefore important for good diabetes care as it
determines self-management behaviors and other pertinent
psychosocial variables such as depression. They are also strong
predictors of the presence of complications.?"

A similar interventional study on yogic breathing
exercise (Sudarshanakriya) conducted by Jyotsna et al. has
shown an improvement in physical, psychological and social
domains at 3 months!'®! and in total scores and environmental
domain at 6 months.? This study differs from our study in that
the participants belonged to both the sexes, had better control
with HbA1c values between 7 and 7.29, and was for a longer
duration. A significant improvement in QOL at 3 and 6 months
following yoga has also been reported though between-group
analysis has not been mentioned (only abstract available).]
Systematic reviews conclude that yoga may be efficacious in
improving QOL but well-designed, randomized control trial
is necessary to prove its efficacy.l More limited data suggest
that yoga may also enhance QOL.*"

Peers can serve as role models for sustained behavior
change and provide coaching and leadership./?® In Thailand
and three countries in Sub-Saharan Africa an improvement
in patients, QOL was observed after peer support.?’! Peer
supporters who talk with patients provide daily, credible,
practical assistance in initiating and maintaining the
behavior patterns that are central to management of chronic
disease.® This may be the reason why in the peer support
before and after group significant increase was seen in the
environmental and social domains though this disappeared
in the between-group comparison. In a study conducted in
Austria with peers providing coaching and leadership, no
significant improvement in QOL in the intervention group
was observed which was attributed to well-controlled
baseline levels.[?! Here, a stable HbAlc was interpreted
as success. Due to the participation of more motivated and
better self-managed patients, these results may also not be
generalizable to all diabetic patients, particularly this study
where the HbA 1c levels were high to start with.

Table 3: Quality of life score differences between the groups

Yoga Peer Control P
Mean difference SD Mean difference sD Mean difference sD
Physical difference —2.47 14.3 3.98 19.2 1.43 17.5 0.344
Psychological difference 0.39 16.34 0.0007 17.9 -1.21 18 0.94
Social difference -1.16 20.52 7.69 15.03 4.29 23.38 0.107
Environmental difference 4.45 12.78 4.07 8.76 4.12 14.94 0.99

SD: Standard deviation
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An educational intervention among elderly men and women
with diabetes and hypertension showed an increase in QOL
scores using the WHOQOL-100 though the between-group
comparison is not mentioned.l'¥) Gender differences have
also been observed with obese women feeling that the disease
was more overwhelming than obese men.% Complications of
disease have been found to affect QOL in the landmark UKPDS
study whereas therapeutic policies known to reduce the risk
of complication had no effect on QOL.BY

The study participants appreciated the effects of both the
interventions; peer support and yoga. Peer support helped
the peer mentors and patients themselves to delve into the
problems faced by individual patients and also helped to
find incremental solutions which from feedback appears to
be immensely satisfying for both peer mentors and mentees.
The Yoga group participants reported a reduction in symptoms
related to diabetes, good sleep, reduced anxiety, and a reduction
in arthritic aches and pains. The results of the effect of Yoga
and peer support on glycaemic outcomes show decreasing
trends of fasting plasma glucose and glycated haemoglobin
in the yoga group and on fasting plasma glucose in the peer
group.? Though, further studies need to be carried out for
longer period to explore this divergence in perception and
QOL scores.

ConcLusioN

QOL assessment in health care is a complex, multidimensional
construct,? and the perceptions; scores reflect a divergent
picture in this study. A longer period of study is required
among this challenging group of women with poor glycemic
control.

Acknowledgment

The authors would like to acknowledge the support of Tinu
Narayanan, Anish TS, Radhika S, Chithra Rajeev for the
assistance in data collection. The authors would also like
to thank the head of department for extending support. AS
was supported by the Fogarty International Centre, National
Institutes of Health, under Award Number: D43TW008332
(ASCEND Research Network) and Peers for Progress, N.
Carolina. The contents of this article is solely the responsibility
of the author and does not necessarily represent the official
views of the National Institutes of Health or the ASCEND
Program or Peers for progress.

Financial support and sponsorship

The study was funded by *ASCEND program and **Peers
for progress, N.Carolina. The first author was supported by
the Fogarty International research training Award (NCD
LIFESPAN) from the US National Institute of Health (award
number D43TW008332).This was part of the development
of a research network to strengthen research capacity in
non communicable diseases over 5 years (2010-2014) in
Asia-*ASCEND (Asian Collaboration for excellence in
Non Communicable disease). **Peers for Peers for progress

is a program of the Department of Health Behavior in the
Gillings School of Global Public Health and the Department
of Family Medicine in the UNC School of Medicine,
N.Carolina, U.S.A

Conflicts of interest

The authors declare a potential conflict of interest in the
funding support from Peers for Progress however; results
obtained from this study were in no way influenced by this
funding body. The study sponsor had no role in (a) study
design; (b) the collection, analysis, and interpretation of data;
(c) the writing of the report; or (4) the decision to submit the
manuscript for publication.

REFERENCES

1. Rubin RR, Peyrot M. Quality of life and diabetes. Diabetes Metab Res
Rev 1999;15:205-18.

2. Patric DL, Erickson P. Health Status and Health Policy: Quality of Life
in Health Care Evaluation and Resource Allocation. 1% ed. New York:
Oxford University Press; 1993.

3. LiL, Young D, Xiao S, Zhou X, Zhou L. Psychometric properties of the
WHO Quality of Life questionnaire (WHOQOL-100) in patients with
chronic diseases and their caregivers in China. Bull World Health Organ
2004;82:493-502.

4. Skevington SM, Lotfy M, O’Connell KA; WHOQOL Group. The World
Health Organization’s WHOQOL-BREF quality of life assessment:
Psychometric properties and results of the international field trial.
A report from the WHOQOL group. Qual Life Res 2004;13:299-310.

5. World Health Organization. WHOQOL user manual (WHO/MNH/
MHP/98.4. Rev. 1). Programme on mental health. Division of mental
health and prevention of substance abuse. Geneva, Switzerland: World
Health Organization; 1998.

6. Centers for Disease Control and Prevention. Special Focus: Health-
Related Quality of Life, Part I Health-Related Quality of Life Reveals
Full Impact of Chronic Diseases.. Chronic Dis Notes Rep 2003;16:1-3.

7. Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality of
life. Ann Intern Med 1993;118:622-9.

8. MacKeigan LD, Pathak DS. Overview of health-related quality-of-life
measures. Am J Hosp Pharm 1992;49:2236-45.

9. The effect of intensive treatment of diabetes on the development and
progression of long-term complications in insulin-dependent diabetes
mellitus. The Diabetes Control and Complications Trial Research
Group. N Engl J Med 1993;329:977-86.

10. Influence of intensive diabetes treatment on quality-of-life outcomes
in the diabetes control and complications trial. Diabetes Care
1996;19:195-203.

11. Manjunath K, Christopher P, Gopichandran V, Rakesh PS, George K,
Prasad JH. Quality of life of a patient with type 2 diabetes: A
cross-sectional study in rural South India. J Family Med Prim Care
2014;3:396-9.

12. Papadopoulos AA, Kontodimopoulos N, Frydas A, Ikonomakis E,
Niakas D. Predictors of health-related quality of life in type II diabetic
patients in Greece. BMC Public Health 2007;7:186.

13. Roopa K, Rama Devi G. Quality of life of elderly diabetic and
hypertensive people — Impact of intervention programme. IOSR J
Humanit Soc Sci 2014;19:67-73.

14. Heisler M. Overview of peer support models to improve diabetes
self-management and clinical outcomes. Diabetes  Spectr
2007;20:214-21.

15. Dennis CL. Peer support within a health care context: A concept
analysis. Int J Nurs Stud 2003;40:321-32.

16. Jyotsna VP, Joshi A, Ambekar S, Kumar N, Dhawan A, Sreenivas V.
Comprehensive yogic breathing program improves quality of life in
patients with diabetes. Indian J Endocrinol Metab 2012;16:423-8.

17. Agrawal RP, Aradhana SH, Beniwal R, Sabir M, Kochar DK.

- Indian Journal of Endocrinology and Metabolism | Volume 21 | Issue 4 | July-August 2017 529




20.
21.

22.

23.

24.

25.

530

Sreedevi, et al.: An RCT on effect of yoga and peer support on women with type 2 diabetes

Influence of Yogic treatment on quality of life outcomes, glycaemic
control and risk factors in diabetes mellitus. Int J Diabetes Dev Ctries
2003;23:130-4.

. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity

of a medication adherence measure in an outpatient setting. J Clin
Hypertens (Greenwich) 2008;10:348-54.

. Sreedevi A, Cherkil S, Kuttikattu DS, Kamalamma L, Oldenburg B.

Validation of WHOQOL-BREF in Malayalam and determinants of
quality of life among people with type 2 diabetes in Kerala, India. Asia
Pac J Public Health 2016;28 1 Suppl: 62S-9S.

Raja C. Can yoga cure diabetes? Health Adm 2009;XXII:40-1.

Schunk M, Reitmeir P, Schipf S, Volzke H, Meisinger C, Thorand B,
et al. Health-related quality of life in subjects with and without type 2
diabetes: Pooled analysis of five population-based surveys in Germany.
Diabet Med 2012;29:646-53.

Hashemi Hefz Abad F, Shabany Hamedan M. Comparison of attitudes
regarding quality of life between insulin-treated subjects with diabetes
mellitus and healthy populations. Diabetes Metab J 2011;35:397-403.
Urzta MA, Chirino A, Valladares G. Health related quality of life among
patients with type 2 diabetes mellitus. Rev Med Chil 2011;139:313-20.

Rosenthal MJ, Fajardo M, Gilmore S, Morley JE, Naliboff BD.
Hospitalization and mortality of diabetes in older adults. A 3-year
prospective study. Diabetes Care 1998;21:231-5.

Jyotsna VP, Dhawan A, Sreenivas V, Deepak KK, Singla R. Completion
report: Effect of comprehensive yogic breathing program on type 2

26.

27.

28.

29.

30.

31.

32.

33.

diabetes: A randomized control trial. Indian J Endocrinol Metab
2014;18:582-4.

Available from: http://www.omicsgroup.com/conferences/
nursing-emergencymedicine-2013. [Last accessed on 2016 Jun 16].
Innes KE, Selfe TK. Yoga for adults with type 2 diabetes: A systematic
review of controlled trials. J Diabetes Res 2016;2016:6979370.

Tim J, Keller S, Winkler H, Wetgasser R, Sonnichsen A. Can a peer support
intervention improve type 2 diabetes outcomes? Diabetes Voice 2014;59:60.
Fisher EB, Boothroyd RI, Coufal MM, Baumann LC, Mbanya JC,
Rotheram-Borus MJ, et al. Peer support for self-management of diabetes
improved outcomes in international settings. Health Aff (Millwood)
2012;31:130-9.

Svenningsson I, Marklund B, Attvall S, Gedda B. Type 2 diabetes:
Perceptions of quality of life and attitudes towards diabetes from a
gender perspective. Scand J Caring Sci 2011;25:688-95.

Quality of life in type 2 diabetic patients is affected by complications
but not by intensive policies to improve blood glucose or blood pressure
control (UKPDS 37). U.K. Prospective Diabetes Study Group. Diabetes
Care 1999;22:1125-36.

Aswathy S , Unnikrishnan AG, Sundaram KR and Leelamoni K. A
Randomized controlled trial of the effect of yoga and peer support on
glycaemic outcomes in women with type 2 diabetes mellitus: a feasibility
study.BMC Complementary and Alternative Medicine 2017;17:100.
Testa MA, Simonson DC. Assessment of quality-of-life outcomes.
N Engl J Med 1996;334:835-40.

Indian Journal of Endocrinology and Metabolism | Volume 21 | Issue 4 | July-August 2017 -




