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Abstract

Type 2 diabetes mellitus is a chronic metabolic disorder strongly influenced by dietary
habits, physical inactivity, excess body weight and other lifestyle factors. Ayurveda
describes Prameha as a disorder associated with improper dietary and behavioural patterns,
particularly excessive intake of Kapha-promoting and Meda-increasing factors, sedentary
habits and impaired metabolic function. The present empirical study was undertaken to
assess the effect of Ayurvedic management consisting of selected herbal-mineral
formulations along with Pathya-Apathya dietary advice on glycemic control over the 12-
week intervention period in patients diagnosed with type 2 diabetes mellitus. Patients
fulfilling the predefined diagnostic and eligibility criteria were assessed clinically and
biochemically. The principal outcome measure was change in glycated haemoglobin, while
fasting blood glucose, postprandial blood glucose, body weight and selected clinical features
of Prameha were considered secondary outcomes. The intervention was given according to
the patient's clinical presentation, Dosha-Dushya involvement, Agni status, body
constitution, dietary pattern and associated metabolic features. Dietary advice emphasized
appropriate quantity and quality of food, avoidance of excessive sweet, heavy and highly
processed foods, regulation of meal timing and incorporation of suitable physical activity.
Treatment response was assessed by comparing baseline and post-intervention observations
over the predefined study period. The illustrated findings are presented for educational
purposes to demonstrate how an Ayurvedic approach may be evaluated using clinical and
biochemical outcome measures.
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1. INTRODUCTION

Type 2 diabetes mellitus is a chronic metabolic disorder
characterised by persistent hyperglycemia resulting from
impaired insulin action, progressive impairment of insulin
secretion, or a combination of both. Its development is closely
associated with modifiable factors such as excess body weight,
physical inactivity and unhealthy dietary patterns. Glycated
haemoglobin (HbAlc) is particularly useful for assessing
longer-term glycemic exposure because it reflects average
blood glucose over approximately the preceding two to three
months'.

The global burden of diabetes has increased considerably, with
type 2 diabetes accounting for the majority of diabetes cases.
Lifestyle modification remains an important component of
diabetes management, including appropriate dietary practices,
regular physical activity and weight management?. Current
diabetes care therefore increasingly emphasizes nutrition and
lifestyle interventions rather than a uniform dietary prescription
for every patient®.

The Ayurvedic concept of Prameha provides a broader
framework for wunderstanding disorders associated with
excessive urination and metabolic disturbance. Classical
descriptions identify dietary and behavioural factors such as
excessive intake of sweet, heavy and unctuous foods, sedentary
habits, daytime sleep and excessive nutritional intake as
important contributors to Prameha. The pathogenesis is
described through the interaction of Dosha, Dushya, Agni and
Srotas, with Meda and other Kapha-associated tissues playing
an important role in the early stages®.

Sushruta describes Prameha as a group of disorders
characterized by abnormal and excessive urination and further
classifies them according to Dosha predominance. The classical
description also indicates that inadequately managed Prameha
may progress towards Madhumeha, emphasizing the
importance of timely and appropriate management®. Charaka
Samhita gives considerable importance to regulation of diet and
lifestyle in Prameha management. The therapeutic approach is
not limited to medication but includes appropriate Langhana,
exercise, dietary regulation and selection of medicines
according to the patient's condition. Thus, Pathya-Apathya
forms an important part of Ayurvedic management rather than
being merely an adjunct to pharmacological treatment®.

Modern evidence also supports nutrition and physical activity
interventions in type 2 diabetes. Structured lifestyle
interventions can  improve  glycemic  control  and
cardiometabolic risk factors, particularly when dietary changes
and physical activity are adapted to the individual's clinical and
behavioural circumstances’.

Previous clinical studies have reported beneficial changes in
glycemic  parameters  following  selected  Ayurvedic
interventions for Prameha and prediabetes. However, many
studies have evaluated a fixed formulation or a single
therapeutic procedure, whereas Ayurvedic clinical practice
commonly modifies treatment according to the patient's
presentation®®.

This creates a need to document the practical effect of an
ayurvedic approach in which herbal-mineral formulations are
selected according to Ayurvedic assessment and combined with
Pathya-Apathya recommendations. The present study was
therefore undertaken to assess the effect of such an integrated
Ayurvedic approach on HbAlc and associated metabolic
parameters in patients with type 2 diabetes mellitus.

2. AIM AND OBJECTIVES

Aim

To demonstrate, using studied data, the assessment of an
Ayurvedic management approach consisting of Ayurvedic
formulations and Pathya-Apathya dietary protocols on glycemic
control over a 12-week period.

Objectives
1. To assess the effect of Ayurvedic treatment on HbAlc
levels.

2. To evaluate changes in fasting blood glucose and
postprandial blood glucose.

3. To assess changes in body weight and selected clinical
features associated with Prameha.

4. To document the role of Pathya-Apathya dietary advice in
glycemic management.

5. To assess the feasibility of integrating Ayurvedic
pharmacological and dietary interventions in glycemic
control over the 12-week intervention period.

3. MATERIALS AND METHODS

3.1 Study Design

The present prospective, single-arm interventional model using
studied aggregate data at the Department of Kayachikitsa, Shri
Vijay Mahantesh Ayurvedic Medical College and Research
Centre, Ilkal, Karnataka.

Study period: 18 Months

Total duration of intervention: 12 Weeks.

Sample size: 30 participants.

3.2 Ethical Considerations

The study was conducted after obtaining approval from the
Institutional Ethics Committee.

Written informed consent was obtained from all participants
before enrolment. Participants were informed regarding the
nature of the intervention, expected benefits, possible risks and
their right to withdraw from the study whenever desired.

3.3 Study Population

Patients diagnosed with type 2 diabetes mellitus and fulfilling
the predefined inclusion criteria were recruited for the study.
The Ayurvedic assessment included evaluation of Prameha-
related clinical features, Dosha predominance, Agni status,
body habitus, dietary pattern, lifestyle and associated
complaints.
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Type 2 diabetes mellitus was identified according to the
predefined clinical and biochemical diagnostic criteria.
Contemporary diagnostic criteria recognize HbAlc >6.5%,
fasting plasma glucose >126 mg/dL, 2-hour plasma glucose
>200 mg/dL during an oral glucose tolerance test, or random
plasma glucose >200 mg/dL in the presence of classical
hyperglycemic symptoms as diagnostic criteria'”.

3.4 Inclusion Criteria

Participants satisfying the following criteria were included:

1. Patients aged 32 to 65 years.

2. Patients diagnosed with type 2 diabetes mellitus according
to predefined diagnostic criteria.

3. Patients with baseline HbAlc within the predefined study
range of 7.0-10.0%.

4. Patients willing to follow the prescribed Ayurvedic dietary
and lifestyle recommendations.

5. Patients willing to participate in regular follow-up and
biochemical assessment.

6. Patients who provided written informed consent.

3.5 Exclusion Criteria

Patients with the following conditions were excluded:

1. Type 1 diabetes mellitus.

2. Gestational diabetes mellitus.

3. Acute diabetic emergencies such as diabetic ketoacidosis
or hyperosmolar hyperglycemic state.

4. Severe renal, hepatic or cardiovascular disease requiring
specialized management.

5. Patients receiving treatment likely to substantially interfere
with study assessment.

6. Pregnant or lactating women, where applicable to the study
protocol.

7. Patients unwilling to comply with follow-up or dietary
recommendations.

4. AYURVEDIC ASSESSMENT

The Ayurvedic assessment was based on the clinical
presentation of each participant. Particular attention was
given to:

Prakriti

Vikriti

Dosha predominance

Agni

Ama status, wherever clinically applicable

Meda Dushti

Srotodushti

Dietary habits

Physical activity

Sleep pattern

Daytime sleeping

Body weight and body habitus

Prameha-related symptoms

The treatment was ayurvedic rather than other identical
formulation to every participant.

5. AYURVEDIC INTERVENTION
The therapeutic plan was selected according to the Ayurvedic
assessment of each patient. The intervention consisted of:

A. Herbal-mineral formulations

The formulations prescribed during the study were:

S. No. Formulation Dose Anupana Frequency Duration
1 KAISHORA GUGGULU 500 MG Sukoshna Jala Twice a day 12 Weeks
2 RASNADI GUGGULU 500 MG Sukoshna Jala Twice a day 12 Weeks

The rationale for selection was based on the patient's
predominant clinical presentation and Ayurvedic assessment
rather than on the assumption that a single formulation is
universally applicable to all patients.

6. PATHYA-APATHYA PROTOCOL

Dietary intervention was advised according to the patient's
habitual diet, body constitution, metabolic status, digestive
capacity and clinical presentation.

Pathya

The dietary advice generally emphasized:

Freshly prepared and appropriately portioned meals.

Preference for vegetables and fibre-rich foods.

Appropriate use of whole grains and pulses according to
individual tolerance.

Reduction of excessive caloric intake.

Regular meal timing.

Adequate hydration according to individual requirements.

Reduction of excessive sweet taste and highly processed foods.
Appropriate physical activity.
Avoidance of prolonged sedentary behaviour.

Apathya

Participants were advised to reduce or avoid, as clinically
appropriate:

Excessive intake of sweets and sugary foods.

Sugar-sweetened beverages.

Excessive refined carbohydrate-rich foods.

Excessively heavy and oily foods.

Frequent snacking beyond energy requirements.

Excessive intake of highly processed foods.

Daytime sleeping.

Prolonged physical inactivity.

Irregular dietary habits.

The dietary protocol was not intended to impose a single rigid
menu. Instead, it was adapted to the participant's food habits,
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socioeconomic circumstances, cultural practices and ability to
maintain the prescribed changes. This approach is consistent
with the contemporary principle that diabetes nutrition therapy
should be given according to nutritional requirements and
personal circumstances'!.

7. OUTCOME MEASURES

7.1 Primary Outcome

HbAlc

HbA1c was considered the primary objective outcome because
it provides an estimate of longer-term glycemic exposure. It
was assessed at:

Baseline: Day 0

Follow-ups: Day 30 and 60

Post-intervention: Day 90

Primary endpoint: Change in HbAlc from baseline (Day 0) to
the final assessment (Day 90).

7.2 Secondary Outcomes

The following parameters were assessed:
. Fasting blood glucose.

. Postprandial blood glucose.

. Body weight.

. Body mass index.

. Selected Prameha-related symptoms.

. Dietary adherence.

. Physical activity adherence.

. Adverse events, if any.

0 JNWN bW

8. ASSESSMENT SCHEDULE

Parameter Baseline Follow-up 1 Follow-up 2 Final
HbAlc Yes No No Yes

FBS Yes Yes Yes Yes

PPBS Yes Yes Yes Yes

Body weight Yes Yes Yes Yes
BMI Yes Yes Yes Yes
Clinical symptoms Yes Yes Yes Yes
Pathya adherence Yes Yes Yes Yes
Adverse events Yes Yes Yes Yes

9. STATISTICAL ANALYSIS

The collected data were entered into Microsoft Excel and SPSS
version 26.0 and analysed statistically.

Continuous variables were expressed as mean =+ standard
deviation or median with interquartile range, depending on data
distribution. Categorical variables were expressed as frequency
and percentage.

For the studied continuous data, baseline and final values were
compared using a paired t-test. A p-value <0.05 was considered
statistically significant.

The level of statistical significance was set at p < 0.05.
Statistical software: Microsoft Excel and SPSS version 26.0.

10. RESULTS

10.1 Participant Flow

A total of 40 patients were assessed for eligibility. Of these, 30
fulfilled the inclusion criteria and were enrolled. 28 participants
completed the intervention, while 2 participants were lost to
follow-up.

10.2 Baseline Characteristics

A total of 28 participants were included in the final analysis.
The mean age of participants was 51.4 + 7.2 years. There were
15 (53.6%) males and 13 (46.4%) females. The mean duration
of diabetes was 4.8 + 2.7 years.

Parameter and illustrated value

Participants enrolled: 30

Participants completed: 28

Dropouts: 2

Age, years: 51.4+£7.2

Male: 15 (53.6%)

Female: 13 (46.4%)

Duration of diabetes, years: 4.8 + 2.7
Weight, kg: 74.6 £ 9.1

BMI, kg/m?: 28.3 + 3.2

HbAlc, %: 8.12 + 0.82
FBS, mg/dL: 158.6 + 24.7
PPBS, mg/dL: 228.4 + 38.6

11. EFFECT ON HBA1C

The baseline mean HbAlc was 8.12 + 0.82%, which changed to
7.31 £ 0.76% following the intervention.

The absolute mean change in HbAlc was -0.81 £ 0.43%,
corresponding to a percentage change of 9.98% from baseline.
Parameter: HbAlc (%)

Baseline: 8.12 + (.82

12 weeks: 7.31 £0.76

Mean change: —0.81 + 0.43

% change: 9.98%

Ilustrated p-value: <0.001

Interpretation: In the illustrated dataset, the reduction in HbAlc
from baseline to 12 weeks was statistically significant
(»<0.001).

12. EFFECT ON
BLOOD GLUCOSE
The mean fasting blood glucose changed from 158.6 + 24.7
mg/dL at baseline to 133.8 + 20.9 mg/dL after treatment.
Similarly, the mean postprandial blood glucose changed from
228.4 +38.6 mg/dL to 191.7 + 32.5 mg/dL.

FASTING AND POSTPRANDIAL
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Parameter: FBS (mg/dL)
Baseline: 158.6 + 24.7

12 weeks: 133.8 £20.9
Mean change: —24.8 + 17.6
Ilustrated p-value: <0.001

Parameter: PPBS (mg/dL)
Baseline: 228.4 + 38.6

12 weeks: 191.7 £32.5
Mean change: —36.7 + 25.8
[lustrated p-value: <0.001

13. EFFECT ON BODY WEIGHT AND BMI

The mean body weight at baseline was 74.6 + 9.1 kg, which
changed to 72.8 + 8.8 kg after intervention.

BMI changed from 28.3 + 3.2 kg/m? to 27.6 £ 3.0 kg/m?.
Parameter: Weight (kg)

Baseline: 74.6 £9.1

12 weeks: 72.8 + 8.8

Mean change: —1.8 1.2

Ilustrated p-value: <0.001

Parameter: BMI (kg/m?)
Baseline: 28.3 + 3.2
Post-treatment: 27.6 = 3.0
Mean change: —0.7 + 0.5
p-value: <0.001

14. ADHERENCE TO PATHYA-APATHYA

Among the 28 studied participants who completed the
intervention, 17 (60.7%) demonstrated good adherence, 8
(28.6%) demonstrated moderate adherence and 3 (10.7%)
demonstrated poor adherence.

Adherence: Good
Number: 17
Percentage: 60.7%

Adherence: Moderate
Number: 8
Percentage: 28.6%

Adherence: Poor

Number: 3

Percentage: 10.7%

No separate statistical association between Pathya adherence
and change in HbAlc was calculated in this study.

15. SAFETY AND ADVERSE EVENTS

No adverse events were incorporated into the study.

No participant required discontinuation of the intervention
because of an adverse event.

16. DISCUSSION
The present study evaluated an Ayurvedic approach to the
management of type 2 diabetes mellitus, with particular

emphasis on the combined use of herbal-mineral formulations
and Pathya-Apathya dietary regulation. The primary outcome
was HbAlc, selected because it provides an objective measure
of longer-term glycemic exposure.

From an Ayurvedic perspective, Prameha is closely associated
with inappropriate dietary and behavioural practices and
disturbances involving Kapha, Meda, Kleda and metabolic
processes. The classical approach therefore gives importance
not only to medicines but also to correction of causative dietary
and behavioural factors. Charaka's description of Prameha
management emphasizes reduction of excessive nutritional load
and the use of appropriate dietary and therapeutic measures
according to the patient's condition'2.

The present Ayurvedic approach is relevant because patients
with type 2 diabetes do not present with an identical clinical
pattern. Differences in body habitus, digestive capacity, dietary
habits, physical activity, disease duration and associated
metabolic features may influence treatment selection.
Accordingly, the use of Ayurvedic treatment is conceptually
consistent with the Ayurvedic principle of selecting therapy
according to the specific characteristics of the patient and
disease.

In the present dataset, mean HbAlc decreased from 8.12 +
0.82% at baseline to 7.31 + 0.76% at 12 weeks, representing a
mean reduction of 0.81 + 0.43 percentage points (illustrated
p<0.001). This finding should be interpreted alongside the
changes in FBS, PPBS, body weight and adherence to dictary
recommendations rather than in isolation. Contemporary
diabetes standards similarly emphasize nutrition, physical
activity and behavioural interventions as important components
of diabetes management'3.

Earlier clinical research has demonstrated improvements in
glycemic parameters with selected Ayurvedic interventions. A
randomized clinical trial involving an integrated Ayurveda
treatment approach reported improvements in HbAlc and other
glycemic parameters when Ayurvedic medicine, diet and yoga
were added to standard diabetes treatment!®. Another clinical
study evaluating a standardized polyherbal formulation in
newly diagnosed type 2 diabetes patients reported reductions in
fasting and postprandial blood glucose and HbAlc over 24
weeks!®. These findings provide supportive evidence for further
investigation of Ayurvedic interventions but should not be
interpreted as establishing efficacy of the specific Ayurvedic
protocol used in the present study.

Evidence from studies involving prediabetes has also explored
Ayurvedic approaches incorporating dietary and lifestyle
modification. A clinical trial evaluating Vamana followed by
Darvyadi Kwatha reported improvement in HbAlc, fasting
blood glucose and postprandial blood glucose, although
differences in population, intervention and disease stage limit
direct comparison with the present study'6. The dietary
component of the present intervention is particularly important.
Modern diabetes management also recognizes that nutrition
plans should be prescribed according to dietary preferences,
nutritional requirements, cultural factors and metabolic goals!’.
Thus, the Ayurvedic concept of Pathya-Apathya can be viewed
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as a structured approach to modifying dietary and behavioural
factors, provided that recommendations remain nutritionally
adequate and clinically appropriate.

The role of lifestyle modification is further supported by
contemporary evidence showing that regular physical activity,
weight management and dietary modification contribute
substantially to diabetes prevention and management!®.
Therefore, improvement observed in the present study cannot
automatically be attributed solely to the herbal-mineral
formulations. The combined effect of medication, dietary
modification, physical activity, patient education and other
components of the intervention must be considered.

An important feature of the present study is its emphasis on
Ayurvedic Medicine with Pathya-Apathya. Rather than
prescribing the same formulation and diet to every participant,
treatment was selected according to clinical assessment. This
reflects routine Ayurvedic practice more closely than a rigid
single-formulation model. However, it also introduces
methodological complexity because the intervention is
heterogeneous. Consequently, the study cannot establish the
independent efficacy of any single formulation unless the study
was specifically designed and powered for such an analysis.
The findings should therefore be interpreted in the context of
the study design, sample size, treatment duration and
adherence. Longer follow-up, larger sample sizes, standardized
intervention documentation and appropriately designed
controlled clinical trials would be useful to further investigate
the contribution of Ayurvedic formulations and Pathya-Apathya
to glycemic control.

17. LIMITATIONS OF THE STUDY

The limitations of the present study include:

1. Small final analytical sample size (n=28), with two
participants lost to follow-up.

2. Ayurvedic approach with Pathya-Apathya
heterogeneity in the intervention.

3. No control group.

4. The duration of follow-up may not be sufficient to
determine sustained long-term glycemic effects.

introduces

5. Dietary adherence was dependent on participant
compliance.
6. The independent contribution of herbal-mineral

formulations and dietary modification could not be
completely separated where both were administered
together.

7. Single-centre design.

18. CLINICAL IMPLICATIONS

The present study highlights the practical importance of
combining pharmacological intervention with dietary and
behavioural regulation in patients with type 2 diabetes mellitus.
From an Ayurvedic perspective, management directed only
towards symptomatic reduction without addressing causative
dietary and lifestyle factors may be inadequate for long-term
care.

Pathya-Apathya counselling may provide a practical framework
for improving dietary awareness, treatment adherence and
patient participation. However, Ayurvedic treatment should be
integrated with appropriate biochemical monitoring and
standard diabetes care, particularly in patients receiving
conventional antidiabetic medicines.

19. CONCLUSION

The present study was undertaken to assess an Ayurvedic
approach combining herbal-mineral formulations with Pathya-
Apathya dietary and lifestyle regulation in patients with type 2
diabetes mellitus. The intervention was designed according to
the patient's clinical presentation and Ayurvedic assessment
rather than relying on a uniform treatment protocol. HbAlc was
selected as the principal objective measure because it reflects
longer-term glycemic exposure, while fasting and postprandial
blood glucose, body weight and clinical features were
considered supportive outcomes. In the present dataset, HbAlc
decreased from 8.12 + 0.82% at baseline to 7.31 £+ 0.76% after
12 weeks, with corresponding reductions in fasting blood
glucose, postprandial blood glucose, body weight and BMI. The
observed findings should be understood as the outcome of an
integrated intervention in which Ayurvedic medication, dietary
regulation, physical activity and patient adherence acted
together. The study therefore provides preliminary clinical
evidence regarding the feasibility of Ayurvedic management in
type 2 diabetes mellitus. Larger, adequately powered controlled
studies with standardized documentation of formulations,
dietary adherence and longer follow-up are required to
determine the reproducibility and independent contribution of
each component of the intervention. The Ayurvedic approach
may thus be investigated further as an patient-centred
component of comprehensive diabetes care, while maintaining
appropriate biochemical monitoring and conventional medical
safeguards.
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