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Unit 2: Historical Developments in Research

1. Contemporary Research: How We Reached Today’s Methods

1.1 From Observation to Organized Science

Human healing began with careful observation and trial-and-error. Ancient civilisations—including India, Greece, China,
and the Middle East—recorded symptoms, remedies, and outcomes. What we now call “research” matured when
observation was joined to systematic method, quantification, and critical peer scrutiny.

Renaissance  and  Scientific  Revolution: Francis Bacon argued that reliable knowledge arises from
induction—careful collection of facts before drawing conclusions. Galileo demonstrated the power of
measurement and controlled observation.
Scientific Societies: The Royal Society (1660s) modelled open communication and criticism—the seed of peer
review.

1.2 Birth of Medical Statistics and Epidemiology

John Graunt (1662) counted births and deaths to detect patterns—early vital statistics.
Bayes (posthumous, 1763)  gave a way to update beliefs with new data—Bayesian reasoning, crucial for
diagnosis and decision-making.
James  Lind  (1747) compared diets on scurvy-afflicted sailors; oranges and lemons cured scurvy—an early
comparative clinical trial.
Edward Jenner (1796) showed that cowpox inoculation protects against smallpox—preventive research.
John Snow (1854) mapped cholera cases and removed the Broad Street pump handle—field epidemiology and
causal inference in the real world.
Germ Theory: Pasteur and Koch connected microbes to disease; Koch’s postulates  set  early  rules  for
establishing causation in infectious disease.

1.3 The 20th Century: Experimental Design and Ethics

Fisher, Neyman–Pearson:  concepts  of  randomization,  hypothesis  testing,  confidence  intervals,  and
power.
First modern RCT (1948): MRC streptomycin trial in pulmonary tuberculosis, led by Bradford Hill—random
allocation, concealed schedule, and objective endpoints.
Observational causation: Doll and Hill linked smoking to lung cancer via case–control and prospective cohort
designs.
Ethics frameworks: The Nuremberg Code (1947), Declaration of Helsinki (1964), and Belmont Report
(1979)  established  informed  consent,  beneficence,  and  justice.  ICH-GCP  (1996)  unified  global  clinical
research standards.

1.4 Evidence-Based Medicine, Reporting Standards, and Beyond

EBM (1990s): integrated best research evidence with clinical expertise and patient values; systematic reviews
(e.g., the Cochrane tradition) synthesised trials for decisions.
Reporting standards:  CONSORT  (randomised trials),  STROBE  (observational  studies),  PRISMA  (systematic
reviews), SPIRIT (protocols) improved transparency and reproducibility.
Registries  and  data  sharing:  Trial registration and data repositories reduced selective reporting and
duplication.
21st-century directions:

Pragmatic trials and real-world evidence for effectiveness in routine care.
Adaptive and platform trials to speed evidence generation.
Implementation science to close the know–do gap.
Learning health systems,  digital health,  AI,  and big data—with corresponding attention to bias,
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fairness, and privacy.

You should appreciate: Contemporary research is not a single method but an ecosystem—rigorous design, ethics,
statistics, transparent reporting, and continuous learning.

2. Evidence of Research in Ayurveda Classical Literature
Ayurveda’s classical texts show a clear research ethos: systematic observation, reasoning, and planned intervention.
The vocabulary differs (e.g., pramāṇa, yukti), but the logic of inquiry is recognisably scientific.

2.1 Pramāṇa—Ways of Knowing

Classical Ayurveda recognises multiple routes to valid knowledge, often presented as माण  (pramāṇa) in Charaka and
Suśruta:

य (Pratyakṣa, direct observation): examination of patient, features of drugs, response to procedures.
अनुमान (Anumāna, inference): reasoning from signs to causes—akin to diagnostic and causal inference.
आतोपदेश  (Āptopadeśa,  authoritative  testimony): curated knowledge from trustworthy sources (śāstra and
accomplished teachers).
युित (Yukti, rational integration): multivariate planning and prediction—designing a treatment by integrating
doṣa, dūṣya, deśa, kāla, agni, and bala.
Together, these parallel modern triangulation—corroborating a claim through different evidence streams.

दशिवध-पिरया (Tenfold examination)—a canonical example of systematic baseline assessment used to
individualise therapy and to interpret outcomes:

“कृितः िवकृितः सारं संहननं माणम ्।
सायं सवमाहारशितयायामशितच वयः ॥” (Ca. Vi. 8/94)

This verse lists ten patient attributes—prakṛti (constitution), vikṛti (present morbidity), sāra (tissue excellence),
saṃhanana (body build), pramāṇa (anthropometry), sātmyā (habitual suitability), sattva (psychic strength),
āhāra-śakti (digestive capacity), vyāyāma-śakti (exercise tolerance), and vayaḥ (age)—which mirror modern
baseline characterisation in trials (demographics, comorbidity, functional capacity).

2.2 Structured Clinical Reasoning (Hetu–Liṅga–Auṣadha)

The triad हेतु (cause), िलङ्ग (signs), औषध (intervention) organises reasoning from aetiology and clinical features to
treatment selection. This is remarkably close to today’s causal pathway thinking and therapeutic matching.

2.3 Standardisation of Procedures and Reproducibility

Ayurveda sets out precise protocols with purva (pre-), pradhāna (main-), and paścāt (post-) karma. Examples:

Pañcakarma sequences (e.g., snehana → swedana → vamana/virechana/basti/nasya/raktamokṣaṇa), including
indications,  contra-indications,  dosing (mātrā),  observation of  endpoints  (antaḥpariśuddhi),  and follow-up diet
(saṃsarjana kram).
Basti and Nasya are taught with yantra (apparatus), dravya (ingredients), mātrā (dose),  and kālīka
(timing)—features we would now call standard operating procedures.
Surgical  sciences  (Śalyatantra): Suśruta prescribes cadaveric  dissection  for  anatomy  and  simulation
practice (incision, probing, stitching) on plantain stems, gourds, and leather bags before operating on
humans—classical skills labs anticipating modern simulation training.
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2.4 Pharmaceutics, Dose, and Effect

Dravya-guṇa framework: Rasa, guṇa, vīrya, vipāka, prabhāva foreshadow pharmacodynamics. Attention to
processing (saṃskāra), vehicle (anupāna), and dose reflects pharmacotechnical research.
Comparative or sequential reasoning: If a formulation fails, classical texts advise altering dose, anupāna,
timing, or route—akin to adaptive therapy guided by response.

2.5 Public Health and Population-Level Causation

Charaka’s Janapadodhvaṃsa doctrine explains mass  ailments by corruption of environmental  commons:  air
(vāyu),  water  (jala),  habitat  (deśa),  and  season/time  (kāla)—a  clear  epidemiologic  model linking shared
exposures to population-wide disease. Recommended responses—purification of air/water, seasonal regimens (ṛtucaryā),
and conduct rules (sadvṛtta)—parallel prevention and health promotion.

2.6 Prognosis, Risk, and Decision-Making

The literature describes ariṣṭa-lakṣaṇa (ominous signs), sādhya–asādhya (prognosis), and risk stratification based on
bala,  āgni,  doṣa-stage,  and  comorbidity—conceptually  similar  to  prognostic  modelling.  Therapy  is  withheld  or
modified when risk outweighs benefit—an ethical risk–benefit calculus.

2.7 Documentation and Case Knowledge

Case narratives and nidāna-pañcaka (cause, prodrome, signs/symptoms, upaśaya/anupaśaya [relief/worsening on trial
measures], pathogenesis) encode hypothesis  testing  at  the  bedside—trial  of  diet/medicine  (upaśaya) to confirm
diagnosis,  equivalent  to  therapeutic  probes used in modern diagnostics.

2.8 Convergence with Modern Method

While modern research formalises randomization,  blinding,  and  statistical  estimation,  the  classical  method
emphasises individualised inference (yukti) under controlled observation. In integrative research today, these can
meet: we can pre-specify Ayurvedic diagnostic algorithms, capture core outcome sets (including agni, nidrā, bala
scales), and use pragmatic trials or N-of-1 designs to respect individualisation while keeping scientific rigour.

3. Comparative Timeline (At a Glance)

Era Milestone in Contemporary Research Parallel in Ayurveda Classics

Ancient–Medieval Systematic observation of illness and
remedies

Pramāṇa framework; nidāna-pañcaka; structured materia
medica

17th–18th c. Societies, vital statistics, early
comparisons (Lind)

Protocolised purva–pradhāna–paścāt karma; trial-by-
response (upaśaya)

19th c. Field epidemiology (Snow); germ theory Janapadodhvaṃsa: environmental causation and
prevention

Early 20th c. Formal experimental design; cohort
studies

Dasavidha-parīkṣā as baseline characterisation;
dose/anupāna rules

Mid–Late 20th c. RCTs, ethics codes, EBM, reporting
standards

Ethical risk–benefit calculus (sādhya–asādhya); detailed
SOP-style procedures

21st c. Pragmatic/adaptive trials, implementation
science

Yukti-based individualisation integrated within pragmatic
whole-system studies

4. Take-Home Points
Contemporary research evolved from observation  to  experimental  design,  ethics,  and  transparent
reporting.
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Ayurveda’s classics embody a research mindset—structured observation, inference, and protocol—visible in
pramāṇa, dasavidha-parīkṣā, standardised procedures, and population-level reasoning.
Integrative research should honour  both: use modern designs while preserving Ayurvedic
diagnostic/therapeutic logic and patient-important outcomes.

Assessment

A. Multiple-Choice Questions (MCQs)

The first modern, fully randomised therapeutic trial widely cited in medicine is the:1.
A) Jenner’s vaccination trial
B) Lind’s scurvy comparison
C) MRC streptomycin trial in tuberculosis
D) Snow’s Broad Street pump intervention
Answer: C
Which pair best represents the EBM era developments?2.
A) Pastuer & Koch
B) CONSORT & PRISMA
C) Nuremberg & Belmont
D) Graunt & Bayes
Answer: B
In Ayurveda, Yukti primarily refers to:3.
A) Direct sensory perception
B) Authoritative testimony
C) Rational integration and planning of interventions
D) Analogy
Answer: C
The Janapadodhvaṃsa concept addresses:4.
A) Individual constitution only
B) Mass diseases from corrupted environmental commons
C) Drug purification steps
D) Surgical instrument classification
Answer: B
Which classical element most closely mirrors baseline characterisation in modern trials?5.
A) Nidāna-pañcaka
B) Dasavidha-parīkṣā
C) Upadrava
D) Anupaśaya
Answer: B
John Snow’s work is seminal to:6.
A) Randomised trials
B) Field epidemiology and causal mapping
C) Pharmacokinetics
D) Animal experimentation
Answer: B
The ethical principle emphasised by post-war codes that most directly guards against exploitation is:7.
A) Equipoise
B) Justice
C) Blinding
D) Allocation concealment
Answer: B
The purpose of trial registration is to reduce:8.
A) Attrition bias
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B) Recall bias
C) Selective reporting and duplication
D) Confounding
Answer: C
In classical reasoning, Upaśaya–Anupaśaya is best described as:9.
A) Long-term follow-up
B) Therapeutic test that supports or refutes diagnosis
C) A surgical step
D) A type of pramāṇa
Answer: B
The design best suited to evaluate whole-system Ayurvedic care under routine conditions is:10.
A) Explanatory RCT with rigid eligibility
B) Single case report
C) Pragmatic RCT or cluster RCT
D) Animal experiment
Answer: C

B. Short-Answer Questions (SAQs)

List four milestones that shaped modern clinical research after 1900 and explain their importance in one line each.1.
Define pramāṇa in Ayurveda and provide a practical example of each in bedside diagnosis or therapy.2.
Outline the Dasavidha-parīkṣā items and map any three to comparable modern baseline variables.3.
Describe Janapadodhvaṃsa and cite a current public-health scenario where this lens remains useful.4.
Distinguish explanatory from pragmatic trials with one example relevant to integrative care.5.

C. Long-Answer Questions (LAQs)

Historical synthesis: Trace the path from Baconian empiricism to EBM. Discuss how randomization, ethics1.
(Helsinki/Belmont), and reporting standards (CONSORT/PRISMA) collectively improved credibility and applicability of
medical research.
Classical  research  logic: Using pramāṇa, dasavidha-parīkṣā, and procedure standardisation, explain how2.
Ayurveda embeds a research mindset. Propose how these can be operationalised in a modern pragmatic trial of a
Pañcakarma-based package for osteoarthritis.

D. Structured Task (Timeline Fill-In)

Arrange the following in chronological order and write one key contribution for each:
Graunt’s Bills of Mortality; Jenner’s vaccination; Snow’s cholera map; MRC streptomycin RCT; CONSORT guideline; Belmont
Report.

Appendix: The Tenfold Examination (for quick revision)

Classical item Brief meaning Modern analogue
Prakṛti Constitutional makeup Phenotyping/genetics-informed strata
Vikṛti Current morbidity state Disease activity/severity index
Sāra Tissue excellence Nutritional status, tissue quality
Saṃhanana Body build/compactness Body composition, musculoskeletal fitness
Pramāṇa Anthropometry Height, weight, BMI, girths
Sātmyā Habitual compatibility Long-term diet/lifestyle compatibility, tolerance
Sattva Mental resilience Psychological resilience scales
Āhāra-śakti Digestive capacity Appetite, GI function, diet tolerance
Vyāyāma-śakti Exercise capacity 6-minute walk test, METs
Vayaḥ Age Chronological/biological age
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Memorise the shloka (Ca. Vi. 8/94) to anchor all ten in order.

End of Unit 2.
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