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ABSTRACT: Indian systems of medicine prove effective in management of Diabetes. Siddha medicine and
Yoga are holistic traditional Indian systems of medicine which treat the individual as a whole and not the
disease.

To study the combined effect of integrated Siddha medicine and Yoga therapy on blood sugar level in the
treatment of non-insulin dependent diabetes.

This study is a randomized controlled trial with 109 diabetic subjects attending Siddha OPD, Puducherry,
were split up into two groups. Yoga group (Group A) received yoga training for 4 months with standard
siddha medication (n = 54) and Control group (Group B) received only standard siddha medication (n
=55). Pre and post assessment of glycated hemoglobin (HbAlc), postprandial blood sugar (PPBS) and
fasting blood sugar (FBS)were done before and after yoga training respectively.

Baseline values were comparable. FBS was statistically significant in Group A (p< 0.001) whereas there
was no statistical significance in Group B. PPBS and HblAc were statistically significant in both the
groups (p< 0.001)

Integrated Siddha and Yoga showed effective reduction in FBS, PPBS and HblAc whereas siddha
treatment showed significant reduction in PPBS and Hb1Ac. We may conclude that integrating yoga

therapy along with siddha medicine proves potential and effective in treatment of diabetes.
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INTRODUCTION

Diabetes is a Chronic metabolic condition characterized
by high blood sugar levels, which over time produce
major harm to the heart, blood vessels, eyes, kidneys
and nerves causing global threat and disease burden to
the society day by day which initiates new research
studies for its prevention, delaying the onset and proper
management. Nearly 537 million adults worldwide
have diabetes, and that figure is expected to riseup to
643 million by 2030 and 783 million by 2045,
according to the International Diabetes Federation
(International Diabetes Federation, 2021).

Type 2 diabetic besides hyperglycemia and deranged
lipid profile is an impaired insulin secretion, peripheral
insulin resistance and obesity which has become a
major health concern worldwide. Yoga is a physical
and mental discipline that originated in Indian culture
over 2,000 years ago (Khosravi et al., 2015).

The average yearly direct and indirect expenditures for
treating diabetes were calculated to be 25,391 and 4,970
rupees, respectively, in India (Tharkar ez al., 2010) and
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on an average, the medical costs were 2.3 times greater
than they would have been without diabetes (American
Diabetes Association, 2018). In developing nations,
better public healthcare and cost-effective solutions can
stop the rising expenses of treating diabetes mellitus.
According to studies, yoga is an inexpensive technique
that can help to prevent and reduce the health risks
related to diabetes (Nagarathna er al., 2020). WHO
advises nutritious diet, frequent exercise, and adhering
to appropriate weight to avoid or postpone the onset of
diabetes which initiates to study the impact of
indigenous medical systems on diabetes which
emphasis on proper diet, life style modifications and
social wellbeing.

The study revealed that the selected blood sugar and
blood pressure were significantly reduced due to the
influence of yogic practices and naturopathy treatments
in diabetic patients (Soni et al., 2013).

Yoga therapy is one which is very effective in both the
cases i.e. changes in body circulations and heat
regulatory disturbance in outer parts (Lodhi er al.,
2021).
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Siddha system of medicine and Yoga are both ancient
traditional Indian medical systems interrelated with
each other, comes under AYUSH. Siddhars practiced
yoga as a form of kayakarpam and introduced to
humans for spiritual, mental and physical wellness.
Siddhars practiced intense yoga techniques including
years of meditation and achieved super natural powers
(siddhi), gained supreme wisdom and immortality.
Through this supreme knowledge they wrote
manuscripts on all aspects of life from which Siddha
system developed. Their contributions were mainly in
Gnanam, Yogam, Vaatham and Vaidhyam. Both
systems have similarities of concepts such as tridoshas,
trigunas, chakras and nadis. Yoga is an important and
integral part of Siddha system which is evident from the
Siddha text “Thirumanthiram” (Kanakavalli er al.,
2019) proving that Siddha and Yoga were practiced
traditionally as an integrated system of medicine which
is lacking in modern times. This paved the way for us to
choose such a topic for research

This study aims to integrate both the systems in
bringing together the traditional combined effect of
Yoga and Siddha to show positive effects in diabetes.
Reviews show that many number of studies have been
done integrating yoga and modern medicine but only
one observational study has been done integrating yoga
and Siddha (Mirunaleni et al., 2018). We assume that
this study will initiate further scientific studies paving
the way for realizing the full potential of AYUSH
Systems as an applied component in public health.

MATERIALS AND METHODS

This randomized control study was done among
patients attending Outpatient department at Siddha unit,
Primary health centre, Department of Indian System of
Medicine & Homoeopathy, Govt of Puducherry. Sri
Balaji Vidyapeeth University, Institutional Human
Ethics Committee has given its approval for the study,
(PhD PROJECT /08/2019/008 dated 23/08/2019),
permission obtained from Directorate of Indian system
of medicine and Homoeopathy, Govt of Puducherry and
also registered with Clinical Trial Registry of India
(CTRI/2020/03/024086).

After obtaining informed consent from the subjects, as
detailed in [Fig. 1], diabetic patients taking siddha
medication, whose age from 35 years to 65 years,
HbAlc level between 7% and 10%, subjects who are
willing to do and able to practice the yoga technique
were selected for the study. Patients taking allopathic
medication, whose HbAlc less than 7% and more than
10%, with clinical manifested evidence of diabetic
complications were excluded from the study. Total of
132 subjects were assessed, out of which 109 subjects
were recruited and then randomized to Group A- yoga
group (n= 54, mean age: 51.37 + 9.26 years), who
received yoga therapy twice a week and were
encouraged to practice every day at their residence and
to record a diary to measure compliance for 4 months
with standard Siddha medical treatment, and Group B -
control group (n =55, aged 52.6 + 9.45years) got only
standard Siddha medical treatment which comprises of
Mathumeganoichoornam  tablet, Triphalachoornam
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tablet and Keezhanelli tablet for management of type 2
diabetes. Studies proved the safety and anti-diabetic
activity of Madhumegachurnam (Gaddam et al., 2019;
Sadagopan et al., 2014; Vadivelan er al., 2011) the
hypoglycemic impact of Triphalachurnam (Rajan ef al.,
2008) and blood sugar reduction of Keezhanelli extract
(Modak et al., 2007; Raphael et al., 2002). All the
subjects were advised proper diet and life style
modifications along with Siddha medical treatment. All
blood samples were collected and analyzed by skilled
technicians from the Indira Gandhi Government
General Hospital and Post Graduate Institute,
Puducherry, who were unaware of the subjects or their
assignment to the different groups.

Enroliment of subjects
Inclusion Criteria
+  Type 2DM with Siddha medicine Assessment for Eligibility
+ HbAc between 7% & 10% (n=132) (M-73, F-59)
+ Age:35 yrs (065 yrs
+  Willing to participate
+ Able to perform the techniques

Pre test of all
parameters

Exclusion Criteria: Excluded (n=23) (M-14, F-9)
« HbA < 7% & >10% Not satisfying Inclusion

« taking allopathic medication. criteria
+ diabefic complications

Allocation of
subjects(n=108)

Group B (Control group)
(n=55) (M-34, F-21)

Drop out (n=a)

Group A (Yoga group)
(n=54) (M-25, F-29)

Drop out (n=1)

Post test of all
parameters

Fig. 1. Consort Flow diagram (Cuschieri, 2019).

Yoga Intervention. At the Primary Health Centre,
yoga therapy sessions were led by certified and trained
yoga therapists in a sequential order detailed in [Table
1] which begins with prayer, followed by warming up,
asanas, pranayama and relaxation.

Table 1: Yoga Therapy protocol (45 min).

;I(‘)'. Yogic Techniques Dl(ll:z::)o n
1 Jathis/Warming up 5
2 Talasana 2
3 Trikonasana 3
4 Arthakatichakrasana 3
5 Vakrasana 3
6 Jataraparivrittanasana 3
7 Pavanamukthanasana 3
8 Viparitakarani 3
9 Nadishuddhi 5
10 Brahmari 5
11 Marmanasthanam kriya 10
Total duration 45
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Practices were given depending on the subject’s
flexibility and the intensity of the schedule—was————
increased gradually so that diabetic subjects are not
overloaded

Statistical analysis. SPSS, version 21.0 statistical
software was used for statistical analysis. Both paired
and unpaired "t" tests were used to analyze the data.
Pre- and post-study data were compared within each
group using the student’s paired test, while group
comparisons were made using the student’s unpaired
"t" test. When the p value is less than 0.05 and the
confidence interval is less than 95%, the results were
deemed significant.
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RESULTS AND DISCUSSION

Results. [Table 2] presents the results in tabular form.
Both the yoga and control groups had similar initial
values. After 4 months of intervention comparisons

within each group showed a significant decline (p <
0.001) in all blood sugar levels in subjects undergoing
yoga therapy. There was a significant reduction in
PPBS and HbAlc but insignificant in FBS in the
control group.

Table 2: Comparison of blood sugar - fasting blood sugar (FBS), postprandial blood sugar (PPBS) and
glycosylated haemoglobin (HbA1c) among 109 subjects before and after 4 months of study period.

Group A Group B Delta % P
Parameters Pre Post Pre Post Group A Group B values
(i?/fﬂ) 17892450.77 | 150.04+44.0" | 174.1545129 | 161.1348.05 | -7.8419.43 | -2.8420.80 | 036
(mg/d]) 271.14+70.68 | 233.55+64.0° | 277.32+72.88 | 242.58+70.91 " | -11.26+23.86 | -9.96+24.55 0.70
HbAlc
(%) 8.327+1.04 7.324+1.00" 8.243+1.00 7.566+1.18%* -14.67+£13.67 | -10.71£13.61 0.15

test. Delta % Mann Whitney test was applied for intergroup comparisons

Discussion. This study was designed to evaluate the
effectiveness of integrating yoga therapy with Siddha
medicine in the treatment of type 2 diabetes, to
strengthen the knowledge, build evidence, safety and
effectiveness of traditional system of medicine as
recommended by WHO (World Health Organisation,
2013). In this Randomized control study, the effect of
integrated yoga therapy and siddha medicine was
evaluated on glycemic indices among 109 diabetic
subjects, randomized into two groups. Group A (Yoga
group) undergone Yoga therapy for 4 months with
standard siddha medication (n =54) and Group B
(Control group) with standard siddha medication (n
=55).

Yoga therapy's impact on blood sugar. In the current
study, we found that Group A (Yoga group)
demonstrated a statistically significant difference in
FBS between the pre- and post-assessment, whereas
Group B (Control group) showed no statistical
significance. PPBS and HblAc proved statistical
significance in both the groups

Allopathy and yoga. A randomized interventional
study among diabetes individuals was conducted
(Mangala Gowri et al., 2022) for 120 days proved
evident that integrated yoga therapy leads to significant
improvement in glycemic control. A similar study
conducted in a tertiary care hospital (Chimkode et al.,
2015) showed reduction in FBS and PPBS after
intervention for 90 days. One study (Kudigram et al.,
2018) demonstrated that yoga is efficient in lowering
fasting blood sugar. In another study (Balaji er al.,
2011) conducted an intervention on subjects with oral
hypoglycemic drugs in group 1 and oral hypoglycemic
drugs with insulin in group 2. They concluded that yoga
therapy was effective more in group 1 in comparison to
group 2. Another study suggests that altering diet and
life style changes along with yoga intervention can be
an economical approach in treating diabetes (Bali e al.,
2020) A pilot study also concludes that adjuvant yoga
therapy is secure, cost effective and advantageous for
sustaining health and lowering metabolic risk factors
(Balaji er al., 2021).

Integration of Indian system of medicine. Studies
found that the inhibition of inflammatory signaling

Rajalakshmi et al.,

Biological Forum — An International Journal

pathways by bioactive compounds derived from natural
products has been shown to reduce insulin resistance
and other associated problems (Wal et al., 2021). One
study recommends thatto improve access to health care
needs, Indian traditional herbal medicine must be
scientifically integrated into evidence-based clinical
management of disorders (Sen & Chakraborty 2015).
Studies also showed antidiabetic activity in Siddha
formulations. One review study made an effort to
demonstrate that regular use of Siddha anti-diabetic
formulations reduces the incidence and early
manifestation of diabetes (Gaddam et al., 2019).

An observational study with 10 subjects conducted in
South Indian population integrating Siddha medicine
with yoga practices and dietary modifications along
with allopathic medicines showed beneficial results in
FBS, PPBS and HbAlc on type 2 diabetes which
recommends for clinical trials and long-term studies
(Mirunaleni et al., 2018) Even there are studies
integrating Ayurveda and yoga which  exhibits
potential benefits in integrative management of diabetes
along with lifestyle modifications (Sharma et al., 2019;
Kumari et al., 2022) also patients with type 2 diabetes
mellitus who underwent yoga and naturopathic
treatments had adequate glycemic control. Which also
suggest long term studies (Bairy et al., 2016; Gowda et
al., 2017)

In our study we found that in Group A (yoga group), all
parameters had statistically significant difference
between pre and post intervention whereas in Group B
(control group) PPBS and HblAc showed statistical
significance. As recommended by previous studies this
study is a randomized control study integrating Siddha
medicines and yoga which proves that siddha
medication is beneficial but the potentiality of siddha
medication is further enhanced by adding yoga therapy,
maybe it acts as a catalyst to it and which may reduce
the risk of diabetic complications.

Our study is unique as it integrates traditional systems
of medicine, namely Siddha medicine and yoga therapy
without any modern medicine which has shown to be
effective in the treatment of diabetes. This RCT is one
of its kind to the best of our knowledge in integrating
Siddha and yoga and this traditional integration helps to
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decrease insulin resistance and enhances insulin
sensitivity. According to one study on integrating
traditional medicine, it helps to attain the goal of
"health for all" when it is used in clinical practice (Sen
& Chakraborty 2017) and also a study suggests that
early integrating AYUSH with various health
programmes will be a helpful tool for managing and
preventing NCDs in the years to come (Singh et al,
2018). This study is a work in progress and the follow
up period is yet to get completed. Evaluation of all
parameters including Neikuri is in progress and results
of those study findings will be published very soon.
Strength of study. The main strength of this
randomized control trial may be this was the first study
to evaluate the effect of the Indian traditional medicine
by integrating Siddha medicine and Yoga therapy.
Limitations of the study. This research is restricted to
a single centre, and larger multicentric studies with
longer period of intervention needed in future.

CONCLUSION

This present study wherein the Siddha and Yoga have
been integrated shows effective reduction in FBS,
PPBS and HblAc while siddha treatment showed
significant reduction in PPBS and HblAc. It may be
concluded that by integrating both traditional systems
of medicine which complement each other, there is a
holistic benefit attained by the patient resulting in
overall wellness.

FUTURE SCOPE

This study is a work in progress. This study may initiate
further extensive long term- studies to assess the effect
of integration of Indian systems of medicine. Research
is needed in areas of fundamental principles, diagnostic
tools and clinical trials specific for each individual
Indian systems of medicine so that it provides scientific
evidence for development and promotion of AYUSH

Acknowledgement. We are extremely thankful to Dr A
Rajendrakumar MD (Siddha), Research Officer(S) — SIII,
CCRS, Chennai for his guidance in Siddha Medicine, Dr K
Jayanthi MO (Siddha) for the valuable support, and Dr S
Arun MD, Assistant Professor, Department of Community
Medicine, MGMCRI, Puducherry for his guidance. We thank
Vidyalakshmi, Yoga therapist, JIPMER for conducting and
assisting the yoga sessions, Charulatha, yoga instructor,
School of yoga therapy, SBV for making yoga videos and we
also thank all health staffs of Primary health centre, for their
valuable assistance.

Conflict of Interest. None.

REFERENCES

American Diabetes Association (2018). Economic Costs of
Diabetes in the U.S. in 2017. Diabetes care, 41(5),
917-928.

Bairy, S., Kumar, A. M., Raju, M., Achanta, S., Naik, B,
Tripathy, J. P., & Zachariah, R. (2016). Is adjunctive
naturopathy associated with improved glycaemic
control and a reduction in need for medications among
type 2 Diabetes patients? A prospective cohort study
from India. BMC Complementary and Alternative
Medicine, 16(1), 290.

Balaji, P. A, Varna, S. E., & Sadat-ali, S. (2011). Effects of
yoga - pranayama practices on metabolic parameters

Rajalakshmi et al.,

Biological Forum — An International Journal

and anthropometry in type 2 diabetes. International
Multidisciplinary Research Journal, 1, 1-4.

Balaji, R., Ramanathan, M., & Bhavanani, A. B. (2021). Role
of yoga as an adjuvant therapy in the management of
metabolic syndrome — A randomized control pilot
study. Yoga Mimamsa, 53(2), 116.

Bali, P., Kaur, N., Tiwari, A., Bammidi, S., Podder, V., Devi,
C., Kumar, S., Sivapuram, M. S., Ghani, A., Modgil,
S., Malik, N., & Anand, A. (2020). Effectiveness of
Yoga as the Public Health Intervention Module in the
Management of Diabetes and Diabetes Associated
Dementia in South East Asia: A Narrative
Review. Neuroepidemiology, 54(4), 287-303.

Chimkode, S. M., Kumaran, S. D., Kanhere, V. V., &
Shivanna, R. (2015). Effect of yoga on blood glucose
levels in patients with type 2 diabetes
mellitus. Journal of clinical and diagnostic research:
JCDR, 9(4), CCO1-CC3.

Cuschieri, S. (2019). The CONSORT statement. Saudi
Jjournal of anaesthesia, 13(Suppl 1), S27-S30.

Gaddam, D. R., Bhogireddy, R. D., Pitchaiah, D.,
&Godlaveti, V. N. (2019). A comprehensive review
on anti-diabetic formulations employed in Siddha
System  of  Medicine. The  Journal  of
Phytopharmacology, 8(3), 142—-146.

Gowda, S., Mohanty, S., Saoji, A., & Nagarathna, R. (2017).
Integrated Yoga and Naturopathy module in
management of Metabolic Syndrome: A case
report. Journal of Ayurveda and integrative
medicine, 8(1), 45-48.

Khosravi, H., Kazemzadeh, Y., & Sedaghati, S. (2015). The
effect of yoga practice on muscle fitness and body
composition in middle age women with overweight.
Biological Forum — An International Journal, 7(1),
1924-1928.

Kudigram, S., Venkatram., Akanksha, N. S. (2018). Effect of
yoga therapy on fasting blood sugar and to study the
distribution of anthropometric measures in type-2
diabetes. International Journal of Complementary &
Alternative Medicine, 11(2).

Kumari, S., S D, L., B, S., & Khanal, S. (2022). Efficacy of
Integrated Ayurveda treatment protocol in type 2
Diabetes Mellitus - A case report. Journal of
Ayurveda and integrative medicine, 13(1), 100512.

Lodhi, N. S., Sharma, P. and Saxena, V. P. (2021). Yoga
Therapy and Heat Regulatory and Cardiovascular
Systems of a Human Body. International Journal on
Emerging Technologies, 12(2), 282-2809.

Mangala Gowri, M., Rajendran, J., Srinivasan, A. R.,
Bhavanani, A. B., & Meena, R. (2022). Impact of an
Integrated Yoga Therapy Protocol on Insulin
Resistance and Glycemic Control in Patients with
Type 2 Diabetes Mellitus. Rambam Maimonides
Medical Journal, 13(1), e0005.

Mirunaleni, P., Narmadha Jothinathan, A., Shakthi Paargavi.,
Bhavani Balakrishnan (2018). Effect of Integrative
approach using Siddha medicines, Isha Yoga and
Dietary modifications in treatment of Madhumegam
(Diabetes mellitus) in holistic approach-observational
study. Int. J. Curr. Res. Chem. Pharm. Sci. 5(5), 9-12.

Modak, M., Dixit, P., Londhe, J., Ghaskadbi, S. &
Devasagayam, T. P. (2007). Indian herbs and herbal
drugs used for the treatment of diabetes. Journal of
clinical biochemistry and nutrition, 40(3), 163—173.

Nagarathna, R., Madhava, M., Patil, S. S., Singh, A., Perumal,
K., Ningombam, G., & Nagendra, A. H. R. (2020).
Cost of Management of Diabetes Mellitus: A Pan
India Study. Annals of neurosciences, 27(3-4), 190—
192.

15(3a): 01-05(2023) 4



Rajan, S. S., & Antony, S. (2008). Hypoglycemic effect of
triphala on selected non-insulin dependent Diabetes
mellitus subjects. Ancient science of life, 27(3), 45-49.

Raphael, K. R., Sabu, M. C., & Kuttan, R. (2002).
Hypoglycemic effect of methanol extract of
Phyllanthus amarus Schum & Thonn on alloxan
induced diabetes mellitus in rats and its relation with
antioxidant potential. Indian journal of experimental
biology, 40(8), 905-909.

Sadagopan, T., Chandrasekharan, A., Vijayakumar, H.,
Chidambaram, S., & Lakkakula, B. V. (2014).
Efficacy and safety profile of siddha compound
madhumegachoornam (MMC) in type II diabetic
patients. Int J Pharm Res Scholars, 3, 322-3209.

Sen, S., & Chakraborty, R. (2015). Toward the integration
and advancement of Herbal Medicine: A focus on
traditional Indian medicine. Botanics: Targets and
Therapy, 33.

Sen, S., & Chakraborty, R. (2017). Revival, modernization
and integration of Indian traditional herbal medicine in
clinical practice: Importance, challenges and future.
Journal of Traditional and Complementary Medicine,
7(2), 234-244.

Sharma, R., Shahi, V. K. Khanduri, S., Goyal, A.,
Chaudhary, S., Rana, R. K., Singhal, R., Srikanth, N.,
& Dhiman, K. S. (2019). Effect of Ayurveda
intervention, lifestyle modification and Yoga in
prediabetic and type 2 diabetes under the National
Programme for Prevention and Control of Cancer,
Diabetes, Cardiovascular Diseases and Stroke
(NPCDCS)-AYUSH integration project. Ayu, 40(1),
8-15.

Singh, R., Ota, S., Khanduri, S., Rani, S., Bhadula, A,
Sharma, R., Shahi, V. K., Bharti, Srikanth, N. &

Dhiman, K. S. (2018). Integration of AYUSH
(ayurveda and yoga) with National Programme for
Prevention and control of cancer, diabetes,
cardiovascular diseases and stroke (NPCDCS): An
appraisal of central council for research in Ayurvedic
Sciences Research and Development Initiatives.
Journal of Research in Ayurvedic Sciences, 2(1), 27—
36.

Soni, G. S., Raj Soni, R. S., & Shriya Sharma, S. S. (2013).
Impact of Naturopathic Treatments and Yogic
Practices on Blood Sugar and Blood Pressure in
Randomly Selected Voluntaries of Diabetes Mellitus.
Biological Forum — An International Journal, 5(2),
16-21.

Tharkar, S., Devarajan, A., Kumpatla, S., & Viswanathan, V.
(2010). The socioeconomics of diabetes from a
developing country: A population-based cost of illness
study. Diabetes Research and Clinical Practice, 89(3),
334-340.

Vadivelan, R., Umasankar, P., Dipanjan, M., Dhanabal, S. P.,
Shanish, A., Satishkumar, M. N. and Elanko, K.
(2011)  Antidiabetic ~ Activity of Madhumega
Churanam (Siddha Formulation) in Alloxan Induced
Diabetic Rats. Der Pharmacia Sinica, 2, 299-304.

Wal, P, Wal, A, Pal, R. S, & Singh, P. (2021). A
comprehensive review on recently detected herbal
phytoactives having anti-diabetic potential for various
diabetes-related complications. Current Traditional
Medicine, 7(5).

World Health Organization (2013).
medicine  strategy:  2014-2023.
Organization. Geneva.

WHO traditional
World Health

International Journal, 15(3a): 01-05.

How to cite this article: Rajalakshmi B., Meena Ramanathan, Ananda Balayogi Bhavanani and Sridharan R. (2023). Effect of
Integrated Module of Siddha and Yoga on Blood Sugar Level in the management of Type 2 Diabetes. Biological Forum — An

Rajalakshmi et al.,

Biological Forum — An International Journal

15(3a): 01-05(2023) 5




