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Unit 1. Introduction to Research

Unit 1: Introduction to Research

1. Objectives
By the end of this unit, you should be able to:

e Define research in health sciences and explain how it differs from routine clinical work or administrative audits.

e Describe the purpose, need, and scope of research in Ayurveda and biomedicine, including patient care, public
health, education, and policy.

e Recognize key research domains (basic, clinical, community, health-systems, implementation, and translational
research).

e Explain the core ideas of Evidence-Based Medicine (EBM)—the triad of best research evidence, clinical
expertise, and patient values—and the 5A cycle (Ask, Acquire, Appraise, Apply, Assess).

e Outline what Integrative Medicine means in the Indian context and how to design and appraise studies that
evaluate whole-system Ayurvedic care alongside modern biomedicine.

e |dentify common pitfalls, biases, and ethical considerations at the stage of framing a researchable question.

2. Need and Scope

2.1 What is “Research” in Health Sciences?

Research is a systematic, disciplined process of asking answerable questions and using appropriate methods to generate
new, generalizable knowledge. In health sciences it usually aims to reduce uncertainty in diagnosis, prognosis,
therapy, prevention, or policy by using transparent, reproducible methods.

Key features:

Question-driven: begins with a clear, focused question.

Systematic methods: defined protocols, standardized measurements, planned analyses.
Reproducibility: enough detail for others to repeat and verify.

Generalisability: findings should inform practice beyond the immediate setting.

Research vs. Audit/Quality Improvement (Ql)

e Research asks “what is true in general?”; it tests hypotheses and intends to produce generalizable knowledge.
o Audit/Ql asks “are we doing what we should here?”; it measures practice against standards to improve local care.
Both are essential, but only research aims for broader inference.

2.2 Why Do We Need Research?

1. Improve patient outcomes: determine which treatments work, for whom, and at what risk-benefit balance (e.g.,
comparing two virechana protocols in patients with Amlapitta—acid peptic disease).

2. Strengthen public health: evaluate preventive strategies (e.g., school-based anemia screening and counselling).

3. Conserve resources: identify cost-effective options (e.g., home-based follow-ups after Panchakarma to reduce
readmissions).

4. Advance knowledge: clarify disease mechanisms, standardize formulations, validate classical indications with
modern endpoints.

5. Policy and education: build evidence for curriculum changes and national programs.

2.3 Scope in Ayurveda and Biomedicine

Health research spans multiple, mutually reinforcing layers:
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Domain Purpose

Basic / Preclinical

Clinical

(Explanatory) conditions

Test effectiveness in

Clinical (Pragmatic) |\ orid practice

Community / Public Prevent disease,

Health promote health
Im_plementatlon Close the “know-do” gap
Science

Health Systems /

Policy financing

Bench-to-bedside &

Translational bedside-to-policy

Understand mechanisms

Test efficacy under ideal

Optimize delivery &

Typical Methods

Pharmacognosy,
phytochemistry, in-vitro
models, animal studies
RCTs with strict
inclusion/exclusion

Pragmatic RCTs, cluster
trials

Surveys, cohort studies,
community trials

Hybrid trials, process
evaluations

Cost-effectiveness,
modelling

Multiphase research
(TO-T4)

Example in Ayurveda/Integrative
Context

Standardizing Mandura-based
formulations; antioxidant assays of
Punarnava extracts

Efficacy of a specific Takra-basti protocol
vs placebo for IBS-D

Whole-system Ayurvedic care vs usual
biomedicine in osteoarthritis at district
hospitals

School-based yoga & diet education to
reduce adolescent obesity

Integrating Rasayana counselling into NCD
clinics; fidelity and adoption tracking
Nalpamaradi-based wound-care bundle vs

standard dressing in primary health
centres

From lab standardization of Navayasa
curna — hospital trial - scale-up

guidelines

2.4 From Curiosity to Question
A good research idea becomes a researchable question when it is:

e Feasible (time, sample, skills),
Interesting (to you and the field),

Novel (adds something new),

Ethical (benefits outweigh risks), and
Relevant (to patients, policy, or science).
This FINER filter prevents wasted effort.

A helpful framing tool is PICO for intervention studies:

Population, Intervention, Comparator, Outcomes (with time and setting when needed).

For diagnosis use PIRO (Population, Index test, Reference standard, Outcomes), and for prognosis PICoT (Population,
Issue/Index, Comparison, Time).

3. Concept of Evidence-Based Medicine (EBM) and Integrative Medicine

3.1 What Is EBM?

Evidence-Based Medicine is the conscientious, explicit, and judicious use of current best evidence in making
decisions about the care of individual patients. It integrates three pillars:

1. Best research evidence (from well-conducted studies and syntheses),
2. Clinical expertise (skills to diagnose, judge benefits/risks, and individualize care),
3. Patient values and preferences (culture, affordability, feasibility, expectations).

EBM is not “research replaces experience.” It respects expert judgement and patient context while avoiding opinion-
only practice.

3.2 The EBM 5A Cycle

1. Ask an answerable question (often using PICO).
2. Acquire the best available evidence (databases, guidelines, syntheses).
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3. Appraise the evidence (validity, effect size, precision, applicability).
4. Apply to your patient (benefits, harms, costs, preferences, logistics).
5. Assess outcomes and your own process (audit, reflect, improve).

3.3 Hierarchies of Evidence (and When They Matter)
A simplified hierarchy—from strongest to weakest for intervention effects:

Systematic reviews/meta-analyses of RCTs

Randomized Controlled Trials (RCTs)

Non-randomized comparative studies (cohort, case-control)
Case series

Case reports, expert opinion

el

Caveat: Hierarchy depends on the question. For harms, rare events may be better captured by large observational
cohorts. For diagnosis, cross-sectional studies with a gold standard matter. For prognosis, well-designed cohorts are key.

3.4 Appraising Validity in a Nutshell

Random sequence generation & allocation concealment prevent selection bias.

Blinding (participants, personnel, outcome assessors) reduces performance and detection bias.
Complete follow-up and intention-to-treat analysis mitigate attrition bias.
Pre-registration and protocol adherence limit selective reporting.

Sample size and power ensure adequate precision to detect meaningful effects.

3.5 Outcomes That Matter

Prefer patient-important outcomes (pain, function, quality of life, survival) over only surrogate markers (e.g., only CRP
reduction). In Ayurveda-informed trials, include both modern endpoints and Ayurvedic constructs (e.qg., Agni, Nidra,
Bala as validated scales) provided they are reliable and validated.

3.6 What Is Integrative Medicine?

Integrative Medicine is a patient-centred, evidence-informed approach that combines the best of conventional
biomedicine with traditional systems like Ayurveda, emphasizing safety, effectiveness, and whole-person care. It is
not “alternative instead of,” but “together with” when beneficial and safe.

Core principles in the Indian context:

e Whole-system perspective: Ayurveda is used as a coherent system (diet, lifestyle, Aushadhi, Paficakarma,
counselling), not as isolated herbs only.

e Safety first: check interactions, quality assurance (GMP, pharmaco-vigilance).

o Right patient, right therapy, right time: individualization (prakrti, vikrti, comorbidities).

o Evidence-informed choice: use the best available evidence for both systems.

3.7 Research for Integrative Care: Designs That Fit

Because Ayurveda is multimodal and individualized, pragmatic methods often answer real-world questions better than
overly restrictive trials.

Useful designs

e Pragmatic RCTs: Compare whole-system Ayurvedic care vs usual biomedicine, with flexible protocols and real-
world eligibility.

e Cluster randomized trials: Randomize clinics or districts when individual randomization is impractical.

e N-of-1 trials: Repeated crossover within the same patient for chronic, stable conditions (e.g., osteoarthritis knee
pain).

e Comparative effectiveness research: Head-to-head comparisons of two active strategies used in practice.
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o Mixed-methods studies: Quantitative outcomes plus qualitative interviews to capture patient experience,
adherence, Ahara-Vihara feasibility.

o Implementation research (Hybrid designs): Evaluate outcomes and how to integrate protocols into PHCs or
district hospitals (fidelity, adoption, cost).

Reporting considerations

e Describe Ayurvedic diagnosis framework (e.g., dosa, ddsya, srotas, agni) and the rationale (yukti) for chosen
interventions.

e Specify components (formulations with botanical identity, dose, anupana; Paficakarma steps; Pathya-Apathya).

e Capture adverse events, herb-drug interactions, and quality controls (source, standardization).

e Use core outcome sets when available; otherwise justify how outcomes reflect patient benefit.

3.8 Example: A Real-World Question

Question: In adults with knee osteoarthritis attending a district hospital, does adding a standardized whole-system
Ayurvedic package (Ahdra-Vihara counselling, Abhyanga-Svedana sequence, and an internal formulation) to usual
physiotherapy improve pain and function at 12 weeks compared with usual care alone?

Design: Pragmatic, parallel-group RCT; allocation concealed; outcomes assessor-blinded.

Outcomes: WOMAC pain/function (primary), patient global impression, rescue analgesic use, safety labs.

Process measures: Adherence to diet/lifestyle advice; fidelity of Abhyanga-Svedana.

Analysis: Intention-to-treat; mixed-effects models.

Interpretation: If clinically meaningful improvement with acceptable safety and cost, the model is ready for scale-
up.

3.9 Common Pitfalls (and How to Avoid Them Early)

Vague questions: sharpen with FINER + PICO/PICOT.

Underpowered studies: do a sample-size calculation based on your primary outcome.

Unreliable measures: use validated scales; train assessors; pilot test forms.

Poor documentation of Ayurveda details: pre-specify diagnostic criteria and treatment algorithms; maintain
treatment logs.

Ignoring patient values: incorporate preference-sensitive outcomes and shared decision-making.

e Ethics oversights: seek IEC approval, ensure informed consent, data privacy, safety monitoring.

3.10 Key Terms (Quick Glossary)

Term Simple meaning Why it matters
Threatens validity; blinding and allocation

Bias Systematic error that skews results
concealment help
Confounding A third factor distorts true association Contrql by rapdomlzatlon, restriction,
matching, adjustment
Internal validity Truthfulness of results within the study Without it, results are not believable
External validity Applicability to other settings/patients Drives policy and practice adoption
Effect size Magnitude of benefit/harm Guides clinical significance beyond p-values
Precision How narrow the confidence interval is Narrower Cl = more certainty

Minimal clinically
important difference
(MCID)

Pragmatic vs explanatory Real-world vs ideal-conditions trials Choice should match your decision need

Smallest patient-perceived meaningful

change Basis for sample size and interpretation
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4. Take-Home Messages

Research begins with a clear, ethical, and relevant question; methods follow the question.

EBM blends the best research evidence with clinical expertise and patient values through the 5A cycle.
Integrative Medicine evaluates whole-system Ayurvedic care with designs that respect individualization and real-
world complexity, without compromising rigour or safety.

Early attention to validity, outcomes that matter, and transparent reporting prevents downstream problems.

Assessment

A. Multiple-Choice Questions (MCQs)

1. The primary goal of health research is to:

A) Confirm existing beliefs in a clinic

B) Produce generalizable knowledge using systematic methods

C) Improve only the local audit score

D) Replace clinical expertise with statistics

Answer: B. Explanation: Research seeks generalizable knowledge; audits improve local practice.
2. In the EBM triad, which of the following is not a pillar?

A) Best research evidence

B) Clinical expertise

C) Patient values and preferences

D) Pharmaceutical marketing evidence

Answer: D. Explanation: Marketing is not a pillar; EBM emphasizes unbiased scientific evidence.
3. The best design to compare real-world whole-system Ayurveda vs usual care is typically:

A) Explanatory RCT with rigid protocols only

B) Pragmatic RCT with flexible delivery and broad eligibility

C) Case report

D) Narrative review

Answer: B. Explanation: Pragmatic RCTs suit real-world integration questions.
4. Allocation concealment primarily prevents:

A) Detection bias

B) Performance bias

C) Selection bias

D) Attrition bias

Answer: C. Explanation: Concealment stops foreknowledge of allocation by recruiters.
5. A patient-important outcome is best exemplified by:

A) CRP reduction only

B) Surrogate biomarker change

C) Pain relief-and improved function

D) Lab parameter normalization alone

Answer: C. Explanation: Pain/function reflect meaningful benefits to the patient.
6. FINER helps you evaluate:

A) Internal validity only

B) Whether a research idea is worth pursuing

C) Blinding adequacy

D) Statistical significance

Answer: B.
7. The 5A sequence in EBM ends with:

A) Appraise

B) Apply

C) Assess

D) Acquire
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Answer: C.

8. N-of-1 trials are most appropriate for:
A) Acute, rapidly changing ilinesses
B) Chronic stable conditions where patient-level response matters
C) Large population screening
D) Cross-sectional diagnosis studies
Answer: B.

9. Implementation research focuses on:
A) Lab mechanisms only
B) The know-do gap and real-world adoption
C) Animal models exclusively
D) Philosophical debates
Answer: B.

10. External validity refers to:

A) Truthfulness within the study
B) Statistical power
C) Applicability to other settings and populations
D) Blinding quality
Answer: C.

B. Short-Answer Questions (SAQs)

Define research in health sciences and distinguish it from an audit.

List the three pillars of EBM and briefly explain each.

What is a pragmatic RCT? Give one situation in which it is preferred over an explanatory RCT.

Outline the FINER criteria and explain how they guide question selection.

Provide two examples of patient-important outcomes and two examples of surrogates in a musculoskeletal trial.

A

C. Long-Answer Questions (LAQs)

1. Discuss Evidence-Based Medicine (EBM): Define it, describe the 5A cycle, elaborate on evidence hierarchies
and their exceptions, and explain how to apply EBM in an Indian district-hospital setting with constrained
resources.

2. Integrative Medicine research design: Describe challenges in evaluating whole-system Ayurvedic care,
propose an appropriate study design (including outcomes and process measures), and discuss reporting standards
that ensure transparency and safety.

D. Case-Based Vignette (Short)

A 58-year-old woman with knee osteoarthritis seeks care at a district hospital. She is on NSAIDs with partial relief and
requests Ayurvedic options. The hospital runs both biomedicine and Ayurveda clinics.

Tasks:

a) Frame a PICO question to evaluate adding a whole-system Ayurvedic package to usual care.

b) Choose a suitable study design and justify it.

c) Suggest two patient-important outcomes and one process measure.

d) Identify one potential bias and how to mitigate it.

End of Unit 1.
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