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THE NATURE OF EVIDENCE

 Evidence refers to verifiable facts and data that support a practice or belief.

 However, people differ in what they consider as verifiable facts (or reliable 

evidence)

 Wide range of sources are used by people find reliable evidence - from personal 

beliefs and experiences to evidence from research studies



THE NATURE OF EVIDENCE



CAN THE EVIDENCE BE TRUSTED?

PLoS Med 2005; 2(8): e124.



 Vested interests within industry and academia determine what research is funded,

how it is done and how it is reported.

 Unnecessary, inappropriate or poorly designed, and poorly reported research results

in publications with unreliable results that lead to sub-optimal health outcomes.

 Many randomized controlled trials are designed to deceive by their choice of

comparators and outcomes, and manipulation of statistics to produce desired

outcomes that are selectively reported

 Undisclosed conflict of interest, ghostwriting, the manufacturing of disease, and the

marketing of research disguised as education are common.



Figure . Classification of different categories of research

Iain Chalmers,  Michael B Bracken,  Ben Djulbegovic,  Silvio Garattini,  Jonathan Grant,  A Metin Gülmezoglu,  David W Howells, John P A 
Ioannidis,  Sandy Oliver. How to increase value and reduce waste when research priorities are set. Lancet  2014; 383 (9912): 156–65.

85%

Research Waste: Studies that neither advance scientific knowledge nor have practical 
applications 





“Research misconduct can harm patients, distort 

the evidence base, misdirect research effort, waste 

funds, and damage public trust in science”.

 Editorial, BMJ, 2012



RELIABLE EVIDENCE IS IMPORTANT, ESPECIALLY IN PANDEMICS



 Evidence that is relevant

Focused clinical questions

Studies addressing the question

Study designs and reports that 
provide reliable answers 

 Evidence that is evaluated

For completeness: All relevant 

studies

For risk of bias: Effects on the 

results

For clinical importance: Not just 

statistical significance

 Evidence that is synthesized

Overall effects

Consistent effects

Contextualized effects

WHAT WE 

NEED
 For better health outcomes: Reliable evidence to inform decisions
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Getting the evidence straight Getting the evidence used

Glasziou P, Haynes B. ACP J Club. 2005

Evidence-informed healthcare is a two-stage process

Addressing the gaps between evidence and  practice

Research Synthesis Guideline development



Research (Evidence) 
synthesis is the process of 
finding and combining the 
results of multiple primary 
studies addressing the 
same research question(s) 

Research synthesis aims to generate new 

knowledge:



 A systematic review 

critical appraisal, 



 Cook et al, Ann Intern Med. 1997;126:376-380
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WHAT ARE THE KEY CHARACTERISTICS OF A SYSTEMATIC REVIEW?

 The key characteristics of a systematic review are:

a. a clearly stated set of objectives with an explicit, reproducible methodology; 

b. a systematic search that attempts to identify all studies that would meet the 

eligibility criteria; 

c. an assessment of the validity of the findings of the included studies (e.g., 

assessment of risk of bias and confidence in cumulative estimates); and 

d. systematic presentation, and synthesis, of the characteristics and findings of 

the included studies

 Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart LA. 
Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 
2015 statement. Syst Rev. 2015;4(1):1



 Attempts to provide an 

average result

Results from some studies 
contribute more weight to the 

pooled average. 

Preferable to “vote counting”

 The main advantage is 

increased power

This provides greater precision in 

the effect estimates compared to 

the individual studies

 Can mislead if done outside  

a systematic review

Publication bias

Bias in the methods of studies

Inconsistency (heterogeneity) in the 
results of the studies

Contextual issues

META-

ANALYSIS  The statistical method that combines the results of several independent 
studies

15

Not all systematic reviews contain meta-analyses



STEP 1: Formulate the question (PICOTS)

STEP 2:  Put together a team and register the title

STEP 3: Write a protocol (publish / PROSPERO)

STEP 4: Locate and select studies

STEP 5: Assess studies for risk of bias

STEP 6: Retrieve data

STEP 7:Enter data

STEP 8:Analyze and present results

STEP 9: Summarize results and GRADE levels of certainty

STEP 10: Interpret results and write review with implications for 

practice and research

STEP 11: Publish and disseminate

Protocol

R
e

v
ie

w

SSTEPS IN DOING A SYSTEMATIC REVIEW



STEPS IN DOING A META-ANALYSIS

1. Define comparisons for your review

1. Drug A versus B

2. Drug C versus B

2. Decide on the outcomes for each comparison

1. Death

2. Relapse

3. Enter data for outcome for each study reporting that outcome

4. Decide on summary estimate

5. Meta-analyze and interpret summary estimate with 95% CI

6. Assess heterogeneity

1. Explore causes of heterogeneity

2. Incorporate heterogeneity

7. Consider sensitivity analysis

8. Interpret results (GRADE SoF)



EVIDENCE SYNTHESIS CAN IMPROVE HEALTH OUTCOMES

BY PROVIDING EVIDENCE ABOUT INTERVENTIONS  THAT WORK OR DO NOT WORK OR CAUSE MORE HARM THAN GOOD



• Forest plot

• OR & 95% CI

• 33 trials

• 36,974 pts

• 1959-1988 

• IV 

Streptokinase 

vs no 

Streptokinase 

to prevent 

death after 

Acute MI

6 trials showed 

clear benefit

Others too small

Pooled estimate:

Streptokinase 

saves lives

Cumulative meta-analysis

1973: 2432 pts

1986: GISSI-1: 11,712 pts

1988: ISIS-2: 17,187pts
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Cumulative Odds Ratio (Log Scale)

Evidence for 

benefit available 

from1973

Recommendations 

only in mid-to-late 

1980s

Thrombolysis for 

acute MI



Cumulative 

evidence of no 

benefit 

Recommended into 

1990s



 “advice on some life-saving therapies has been delayed for more than 

a decade, while other treatments have been recommended long after 

controlled research has shown them to be harmful.”



WHAT ARE THE VARIOUS HIERARCHIES OF EVIDENCE? 

NOT ALL EVIDENCE IS THE SAME



HIERARCHY OF EVIDENCE: THE EVIDENCE PYRAMID

Am J Clin Nutr doi: 10.3945/ajcn.116.139097



VARIATIONS OF THE EVIDENCE PYRAMID

National Health and Medical Research Council. (2009). [Hierarchy of Evidence].https://www.nhmrc.gov.au/



VARIATIONS OF THE EVIDENCE PYRAMID

Haynes RB. Of studies, syntheses, synopses, summaries and systems: the “5S" evolution of services for evidence-based health care

decisions. ACP J Club. 2006 Nov-Dec;145(3):A8-9.

The 5S pyramid



VARIATIONS OF THE EVIDENCE PYRAMID

from: https://www.nccmt.ca/tools/6s-search-pyramid

The 6S pyramid



LEVELS OF EVIDENCE

Sackett DL, Straus SE, Richardson WS, et al. Evidence-Based Medicine: How to Practice and 

Teach EBM. 2nd ed. Edinburgh, Scotland:Churchill Livingstone Inc; 2000:173-177.



ISSUES WITH THESE EARLY HIERARCHIES OF EVIDENCE

 They were meant for evidence about therapy

 Other kinds of evidence is also needed in clinical practice and for health decisions

 Each kind of clinical/research question is best answered by specific study designs

 Not all studies of the same design on the same topic provide reliable estimates

 Evidence from the best primary design may not always be available nor provide the best evidence 

 Mainly addressed internal validity; largely ignored external validity

 Provided levels of evidence based on strength of the research design (Hierarchies of methods)



TYPES OF QUESTIONS, STUDY DESIGNS AND LEVELS OF EVIDENCE (OCEBM)

Level of evidence Intervention Prognosis Diagnosis Etiology

Least biased

I

Systematic Review of 

RCTs

Systematic Review of 

inception cohort 

studies

Systematic Review of 

Cross sectional studies

Systematic Review of 

prospective cohort 

studies

II

(Appropriate primary

study design)

RCT Inception cohort study Cross sectional study 

among consecutive 

patients

Prospective cohort 

study

III •Non-randomized 

controlled clinical trial

•Controlled before and 

after study

•Interrupted time 

series

•Cohort study

•Case control study

•Untreated controls in 

an RCT

•Retrospectively 

assembled cohort 

study

•Cross sectional study 

among non-

consecutive patients

•Case control study

•Retrospective cohort 

study

•Case control study

Most biased

IV

Case series Case series Case series
Cohort of patients at 

different stages of 

disease

Cross sectional study



Most biasLeast bias



GRADES OF EVIDENCE FOR RECOMMENDATIONS

Guyatt GH, Sackett DL, Sinclair JC, et al. Users' guides to the medical literature. IX. A method for grading health care recommendations. 

Evidence-Based Medicine Working Group. JAMA. 1995;274(22):1800-1804.

Two issues identified here: Hierarchies in the Strength of the Evidence and the 

Hierarchies in the Strength of Recommendations



CURRENT APPROACHES TO ADDRESS THESE ISSUES

Conditional Hierarchies as opposed to Absolute Hierarchies



The proposed new evidence-based medicine pyramid. 

M Hassan Murad et al. Evid Based Med 2016;21:125-127



The proposed new evidence-based medicine pyramid. 

M Hassan Murad et al. Evid Based Med 2016;21:125-127



The proposed new evidence-based medicine pyramid. 

M Hassan Murad et al. Evid Based Med 2016;21:125-127

Some cohort studies may provide better 

evidence than some RCTs



The proposed new evidence-based medicine pyramid. 

M Hassan Murad et al. Evid Based Med 2016;21:125-127

 Systematic reviews (and meta-

analyses) are the tools used to 

appraise the evidence

 Conditional Hierarchies for the 

Certainty in the  Evidence and the 

Strength of Recommendations



MOVING FROM EVIDENCE TO POLICY & PRACTICE

Getting the evidence  right Getting the evidence used

GRADE Summary of Findings (SoF) 
Tables  (Evidence Summaries) from

Systematic Reviews

GRADE Evidence to Policy 
framework for guideline 

developers



EVALUATING THE RESULTS OF A SYSTEMATIC REVIEW:

• In order to be confident about the results of a systematic review to inform 

policy decisions, we need to know:

1. Does the systematic review suffer from any critical flaws in its methods 

so that its results are unreliable? 



AMSTAR 2 has 16 items assessing potential 

weaknesses in the review

7 items are considered critical flaws and 9 

items are considered non-critical 



EVALUATING THE RESULTS OF A SYSTEMATIC REVIEW:

• In order to be confident about the results of a systematic review to inform 
policy decisions, we need to know:

2. What do the results tell us?

A. Do the  pooled effect estimates (with 95% CIs) for each clinically 
important outcome indicate appreciable advantages?

 Efficacy | Safety | Adherence | Costs | Quality of life | Other

B. How confident are we that: 

a) these estimates are likely to be the true ?

b) these effects are likely to be seen in actual practice? 

c) that further research will not change these estimates?



GRADE IS APPLIED TO OUTCOMES: 

SELECT OUTCOMES THAT ARE CRITICALLY IMPORTANT/IMPORTANT

• A separate summary of findings table is created for each comparison (if more than one) 
• For each comparison, clinically important outcomes (maximum of 7) are presented with the 

relative effect estimates and the absolute difference (with 95% CIs)
• For each outcome the GRADE quality (confidence/ certainty) judgement is also presented 

reflecting the confidence one has in that estimate



VIRAL PNEUMONIA WITH HIGH MORTALITY



PHOSPHATE LOWERING DRUGS IN PEOPLE WITH RENAL FAILURE AND 

INCREASED PHOSPHATE LEVELS



CONFIDENCE IN THE EVIDENCE FROM SYSTEMATIC REVIEWS IS CONDITIONAL

 Can we trust the evidence?

 The risk of bias of the included trials: (Study Limitations)

 Does the evidence apply to my setting? 

 The characteristics of the individual trials: Population/comparisons/outcomes/health 
systems (Directness)

 Are the results consistent in all the trials? 

 If not, can heterogeneity be explained? (Inconsistency)

 Are the results precise? 

 Do the upper and lower limits of the 95% CIs show clinically appreciable effects? Are the data 
sufficient  based on the number of participants and number of events? (Imprecision)

 Is there evidence complete? 

 Did the review  include all relevant trials or only easily accessed ones? (Publication bias)





RCTs

Observational

HIGH

Very Low



Certainty in the 

evidence across the 

five domains

Interpretation Terminology

⊕⊕⊕⊕
High

We are very confident that the true effect lies close to that of the estimate 

of the effect; further research is unlikely to change this estimate

It will

⊕⊕⊕⊝
Moderate

We are moderately confident that the true effect is likely to be close to the 

estimate of the effect, but there is a possibility that it is different; further 

research may change this estimate

It probably, 

or likely, will

⊕⊕⊝⊝
Low

Our confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect; further research is 

likely to change this estimate

It may

⊕⊝⊝⊝
Very low

We have very little confidence in the effect estimate: The true effect is likely 

to be substantially different from the estimate of effect; further research is 

needed and is very likely to alter these estimates                  

We are very 

uncertain

LEVELS OF CERTAINTY OR CONFIDENCE IN THE EFFECT ESTIMATES FOR EACH OUTCOME 



SUMMARY OF FINDINGS

Outcomes Illustrative comparative risks 

(95% CI)
Relative effect 

(95% CI)

Number of 

participants

(studies)

Certainty of 

evidence 

(GRADE)

Comments

Usual 

care/placebo

Intervention X

Death due to any cause 22 per 1000 84 fewer per 1000

(from 56 fewer to

109 fewer)

RR 0.62 

(0.51 to 0.75)

1938

(6 RCTs)

⊕⊕⊕⊕
HIGH 1,2

Intervention X 

substantially reduces 

the risk of death

Progression to 

mechanical ventilation

270 per 1000 146 fewer per 1000

(from 35 fewer to 202 

fewer)

RR 0.46 

(0.25 to 0.87)

185

(2 RCTs)

⊕⊕⊝⊝
LOW3,4

Due to indirectness and 

inconsistency

Intervention X may 

reduce the need for 

ventilation to moderate 

extent

Negative PCR by day 7 300 per 1000 110 more per 1000

(from 50 fewer to 210 

more)

RR 1.40

(0.82 to 2.13) 

684

(6 RCTs)

⊕⊝⊝⊝
VERY LOW 5, 6,7

Due to indirectness, 

inconsistency and 

imprecision

The evidence is very 

uncertain about the 

effects of Intervention X 

on negative PCR by day 

7

Adverse events 420 per 1000 198 more per 1000

(from 220 fewer to 200 

more)

RR 0.46 

(0.25 to 1.28)

1485

(5 RCTs)

⊕⊕⊕⊝
MODERATE 7

Intervention X  probably 

does not differ in 

adverse events from 

Population: People with confirmed or suspected COVID-19 infection (critical, severe, non-severe)

Setting: At home or in hospital

Intervention: Intervention X, any dose or duration 

Comparison: Usual care/ Placebo 



USING THE EVIDENCE: TO INFORM POLICY DECISIONS

The overall confidence in the result

• Strong recommendation: most 
informed patients would choose the 
recommended management

• Conditional recommendation: 
patients’ choices will vary according 
to their values and preferences

Strength of the recommendations

Balance of benefits/harms/ cost/burdens/preferences

Panel of stakeholders



THE ROLE OF EVIDENCE IN POLICY IS ALSO CONDITIONAL

Support tools for Evidence Based Decision Making:  Health Research Policy and Systems 2009, 7(Suppl 1):

Systematic reviews

Judgements about 

the impact of 

policies

Local evidence

Judgements about 

modifying factors, needs, 

values,  resources

Judgements about 

the expected 

benefits, harms, and 

opportunity costs of 

policies 

Judgements about trade-offs 

Desirable impacts

• Health benefits

• Less burdens’

• Savings

Undesirable impacts

• Harms

• More burdens

• Costs

Good health policy



FINAL CAVEAT

 No fixed hierarchies exist that are valid and useful for the process of health decision-

making. 

 The process is always conditional on the methods used in research synthesis, the 

certainty in the evidence for clinically important outcomes, and the context in which the 

evidence is to be used.

 Evidence is cumulative; as new evidence accrues, the numerical estimates and the 

certainty in the evidence could change 

 The certainty of evidence applies to the population in the studies providing data for 

outcomes

 This does not account for individual variations and the “unknown unknowns”



THANK YOU AND BE SAFE 

QUESTIONS: prathaptharyan@gmail.com 

“If you look at the ending as the beginning and the beginning as the ending, 
then there is no ending and there is no beginning!”

― Mehmet Murat Ildan (contemporary Turkish playwright)

mailto:prathaptharyan@gmail.com

