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Session 1: Introduction to 
GRADE





Institute of  Medicine 

• Be based on a systematic review of the existing 

evidence; best available evidence
• Be developed by a knowledgeable, multidisciplinary panel of experts and representatives 

from key affected groups; diverse group
• Consider important patient subgroups and patient preferences as appropriate; 

patient values
• Provide a clear explanation of the logical relationships between 

alternative care options and health outcomes, and provide 

ratings of both the quality of evidence and the 
strength of recommendations; and

• Be reconsidered and revised as appropriate when important 

new evidence warrants modifications of recommendations.

• Be based on an explicit and transparent process that minimizes distortions, 

biases, and conflicts of interest;
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Committee

Consumers & 
Stakeholders  

Working 
Groups

Organization, Budget, Planning & Training

Developing Recommendations & 
Determining their Strength

Wording of Recommendations

Reporting & Peer Review

Dissemination & Implementation

Evaluation & Use

Effects
(Interventions, Diagnostic Tests)

Importance of Outcomes and 
Interventions, Values, 
Preferences & Utilities

Baseline Risk, Burden of 
Disease, Resource Use, Effects 
on Equity & Other Information

Target Audience & Topic Selection

(PICO) Question Generation

Summarizing Evidence & Considering 
Additional Information

Judging Quality, Strength or Certainty of 
Body of Evidence

Guidelines 2.0: systematic development of a comprehensive checklist for a successful guideline enterprise. CMAJ. 2014 Feb 

18;186(3):E123-42. 

http://cebgrade.mcmaster.ca/guidecheck.html 

http://cebgrade.mcmaster.ca/guidelinechecklist.html


Who are GRADE? 

• Grading of Recommendations Assessment, Development and 
Evaluation (GRADE)

• International working group

• Endorsed by many EBHC organisations

• Website: http://www.gradeworkinggroup.org/

http://www.gradeworkinggroup.org/


After over 20 years of increasing confusion, GRADE developed a unifying, transparent 
and sensible system for grading the certainty of evidence and making decisions

• WHO, NICE, CDC, AHRQ, JBI, Cochrane, professional societies, academic 
institutions since 2000 – over 120 use GRADE

• For systematic reviews, HTA and guidelines

• International & diverse contributors (>800), regular workshops at GIN, Cochrane, 

WHO, JBI

• 2004/2008 BMJ series; 2011 JCE series: > 60,000 cites

• Various other publications (incl. GRADE Handbook)

• IT applications

CMAJ 2003, BMJ 2004, BMC 2004, BMC 2005, AJRCCM 



History of  GRADE

• Began as an informal working group in 2000

• Informal collaboration of researchers/guideline developers with 
interest in methodology

• Purpose: to develop a common system for grading the quality 
(certainty) of evidence and the strength of recommendations that is 
transparent and sensible 



Over 100 
organisations
From 19 countries



Systematic Reviewers

• JBI and Cochrane explicitly endorse the use of GRADE methods and 
require GRADE 



In the Czech Republic – Guideline 
Developers



In the Czech Republic – Guideline 
Developers

To be trustworthy evidence informed guidelines will:
• - Be ADOLOPED (If they use GRADE methods) 
• - Newly developed following Czech national methodology which is baased on the GRADE
• Be informed by well contucted systematic reviews

• Consider the body of evidence for each outcome (including the quality of that evidence) and other factors
that infuence the process of making recommendations including benefits and harms, values and preferences, 
resource use and acceptability



Session 2: Why GRADE?



GOBSAT Method

• ‘Good old boys sat 
around the table’ 

• Initial approach to 
development of 
recommendations within 
guidelines 

• Based on expert opinion, 
powerful figures, 
eminence based 
medicine



Clinical Practice guidelines & the 
origin of  evidence appraisal systems

Canadian Task Force on the Periodic Health Examination, CMAJ, 1979



Levels of  Evidence Grades of  Recommendation 

• Designate study types

• Better study designs, with greater 
methodological quality, are ranked 
higher

• Assigned to findings of research

• Assist in applying research into 
practice

• Recommendations assigned a 
‘Grade’



Why GRADE?

17



Quality of  evidence

STUDY DESIGN

◼ Randomized Controlled 

Trials

◼ Cohort Studies and Case 
Control Studies

◼ Case Reports and Case 

Series, Non-systematic 
observations

BIAS

Expert Opinion

E
xp

ert O
p
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io

n

Schünemann & Bone, 2003



‘Eventually, the traditional hierarchies of evidence started to 
fall apart due to attempts to fit too many elements as well as 
a lack of standardization. Now, we have to move on to a new 
phase of trying to unify the principles’

Guyatt, Gordon, Victor Montori, Holger Schünemann, and Paul Glasziou. "When Can We Be Confident about Estimates of Treatment Effects?." The Medical Roundtable General Medicine Edition (2015). 





Forming recommendations with GRADE

Balance between 
benefits, harms 

and burdens

Resource use

Feasibility

Patients 
values and 
preferences

Equity 

Certainty of 

Evidence

How do we determine 

certainty of the 

evidence? 



Our certainty in the evidence

• If not by study design:
• How can we ascertain the ‘quality’ of the evidence?

• What impacts our ‘confidence’ regarding the evidence? 



Activity 1: Example meta-analysis 
discussion

• From the example provided,  what information would increase or decrease your 
confidence in these results? 

Gibson JNA, 

Waddell G. 
Surgical 

interventions 

for lumbar 

disc 

prolapse. 
Cochrane 

Database of 

Systematic 

Reviews 

2007, Issue 
2. Art. No.: 

CD001350. 

DOI: 

10.1002/146

51858.CD00
1350.pub4.)



Meta-analysis forest plot “referesher”



Discussion results

• Increase:

• Heterogenita nižší

• Novější studie

• fulltexty studií – srovnatelnost intervence 
a populace, zdrav. prostředí

• Metodologie meta-analýzy

• Vyšší počet pacientů

• Více studií

• Efekt – velikost

• CI užší

• Decrease:

• Střety zájmů

• Kde publikováno, kým



GRADE

• Decrease
• Limitations in study design and execution 

(risk of bias)

• Indirectness (i.e applicability, 
generalisability, transferability etc)

• Inconsistency (heterogeneity)

• Imprecision (uncertainty)

• Publication bias

• Increase
• Large, consistent, precise effect

• All plausible biases underestimate 
the effect

• Dose response effect



Session 3: Introduction to 
the GRADE approach



Key principle
• Important to communicate

• Results

• Our certainty in these results?



Certainty of  evidence
How confident in the research?  

• Are the research studies well done? Risk of bias

• Are the results consistent across studies ? Inconsistency 

• How directly do the results relate to our question? Indirectness

• Is the effect size precise - due to random error? Imprecision

• Are these all of the studies that have been conducted? Pub. Bias  

• Is there anything else that makes us particularly certain? Large 
effects, worst case scenario predictors still strong conclusions, 
exposure-effect relation 



Magnitude of

Effect (results)
Certainty/quality/

confidence in the 

evidence



Determinants of certainty in a 
body of evidence: GRADE
• A body of evidence starts as: high | 

• 5 factors that can lower certainty
1. Risk of bias criteria

• Lack of randomization (observational studies) lowers 
confidence to low

2. Inconsistency (or heterogeneity)
3. Indirectness (PICO and applicability)
4. Imprecision
5. Publication bias 

• 3 factors can increase certainty
1. large magnitude of effect
2. opposing plausible residual bias or confounding
3. dose-response gradient



Hodnocení jistoty důkazů



Lowering certainty in Studies

Table:	GRADE's	approach	to	rating	certainty/quality	of	evidence	(aka	confidence	in	effect	estimates)	
For	each	outcome	based	on	a	systematic	review	and	across	outcomes	(lowest	quality	across	the	outcomes	critical	for	decision	making) 

1.		
Establish	initial	

level	of	certainty	

	 2.		
Consider	lowering	or	raising	

level	of	certainty	

	 3.		
Final	level	of		

certainty	rating	

Study	design	 Initial	certainty		

in	an	estimate	
of	effect	

	 Reasons	for	considering	lowering		

or	raising	certainty		

	 Certainty		

in	an	estimate	of	effect		
across	those	considerations	

		ê 	Lower	if	 		é	Higher	if*	

Randomized	trials	or	
studies	evaluated	with	

ROBINS	ê 	

High	

certainty	

Risk	of	Bias	

Inconsistency	

Indirectness	

Imprecision	

Publication	bias	

Large	effect	

Dose	response	

All	plausible		
confounding	&	bias	
• would	reduce	a	

demonstrated	effect		

			or	
• would	suggest	a	
spurious	effect	if	no	

effect	was	observed	

High	

•••• 	

	 	
Moderate	

••• � 	

Observational	studies	

not	using	ROBINSê 	

Low	

certainty	

Low	

•• � � 	

	 	
Very	low	

• � � � 	

 
*upgrading criteria are usually applicable to observational studies only. 



Altering certainty of observational 
studies not assessed with ROBINS
Table:	GRADE's	approach	to	certainty/rating	quality	of	evidence	(aka	confidence	in	effect	estimates)	
For	each	outcome	based	on	a	systematic	review	and	across	outcomes	(lowest	quality	across	the	outcomes	critical	for	decision	making) 

1.		
Establish	initial	

level	of	certainty	

	 2.		
Consider	lowering	or	raising	

level	of	certainty	

	 3.		
Final	level	of		

certainty	rating	

Study	design	 Initial	certainty		

in	an	estimate	
of	effect	

	 Reasons	for	considering	lowering		

or	raising	certainty		

	 Certainty		

in	an	estimate	of	effect		
across	those	considerations	

		ê 	Lower	if	 		é	Higher	if*	

Randomized	trials	or	
studies	evaluated	with	

ROBINS	ê 	

High	

certainty	

Risk	of	Bias	

Inconsistency	

Indirectness	

Imprecision	

Publication	bias	

Large	effect	

Dose	response	

All	plausible		
confounding	&	bias	
• would	reduce	a	

demonstrated	effect		

			or	
• would	suggest	a	
spurious	effect	if	no	

effect	was	observed	

High	

•••• 	

	 	
Moderate	

••• � 	

Observational	studies	

not	using	ROBINSê 	

Low	

certainty	

Low	

•• � � 	

	 	
Very	low	

• � � � 	

 
*upgrading criteria are usually applicable to observational studies only. 



Recommendation/Decision

Evidence synthesis 

(systematic review/HTA)

P

I

C

O

Outcome

Outcome

Outcome

Outcome

Formulate  question

Critical

Important

Critical

Not

Synthesize and Create 

evidence profile or Summary of 

Findings Table with GRADEpro

Rate certainty of 

evidence for each 

outcome

Grade recommendations

(Evidence to Recommendation)

•For or against (direction) 

•Strong or conditional/weak (strength)

Assess single studies

Guideline 

recommendation



Framing questions and selecting outcomes

• Use PICO for your SR or Guideline question/s

• Include a range of outcomes, addressing benefit and harms
• SRs often miss harms, guideline panels need to consider all outcomes for 

decision making

• Should include all potential patient-important outcomes
• Classify outcomes regarding importance for decision making:

• Critical

• Important but not critical

• Of limited importance



Activity 2: Classifying outcomes

• Turn to your workbook and begin activity 2. 

Have you thought about....?
• What would be important for someone making a decision?

• Have you considered benefits as well as harms? 

• What outcomes are likely included in studies, and what may be missed? 

• What outcomes should be included in a summary of findings table or 
evidence profile? 



Activity 2: Example outcomes

• Mortality (all cause)

• Infection (deep sternal or other)

• Length of stay

• Time on mechanical ventilation

• Acute renal failure

• Stroke

• Hypoglycaemic episode

• Health related quality of life

• Weight gain

• Outcomes • Ranking



Activity 2: Example outcomes

• Mortality (all cause)

• Symptomatic VTE

• Major bleeding

• Minor bleeding

• Thrombocytopenia

• Quality of life

• Outcomes • Ranking



GRADE is outcome-centric

• Previously, rankings were done on a study basis

• GRADE evaluations focus on the evidence relating to an outcome

• Different outcomes have different rankings 



GRADE is outcome-centric

3 1
a

4 1

Other systems GRADE

Quality: High

Quality: Moderate

Quality: Low

Outcome #1

Outcome #2

Outcome #3

Outcome #4
Quality: Very low



Recommendation/Decision

Evidence synthesis 

(systematic review/HTA)

P

I/E

C

O

Outcome

Outcome

Outcome

Outcome

Formulate  question

Critical

Important

Critical

Not

Synthesize and Create 

evidence profile or 

Summary of Findings 

Table with GRADEpro

Grade overall 

Certainty of evidence 

across outcomes

1. Risk of bias

2. Inconsistency

3. Indirectness

4. Imprecision

5. Publication biasG
ra

de
  d

ow
n

G
ra

de
  u

p

1. Large effect

2. Dose  response

3. Opposing bias & 

Confounders

Rate certainty of evidence for 

each outcome

Very low

Low

Moderate

High

Grade recommendations

(Evidence to Recommendation)

•For or against (direction) 

•Strong or conditional/weak (strength)

By balancing consequences 

(evidence to recommendations):

❑ Certainty of evidence

❑ Values and preferences (utilities)

❑ Balance benefits/harms

❑ Resource use (cost)

❑ Equity, Feasibility, Acceptability 

Formulate Recommendations ( | …)

“The panel recommends that ….should...” 

 “The panel suggests that ….should...” 

 “The panel suggests to not ...” 

 “The panel recommends to not...”

 

Recommendation

/DecisionEtD framework

Assess single studies



“GRADE is much more than a rating system. It offers a transparent and 
structured process for developing and presenting evidence summaries 
for systematic reviews and guidelines in health care and for carrying out 
the steps involved in developing recommendations. GRADE specifies an 
approach to framing questions, choosing outcomes of interest and 
rating their importance, evaluating the evidence, and incorporating 
evidence with considerations of values and preferences of patients 
and society to arrive at recommendations. Furthermore, it provides 
clinicians and patients with a guide to using those recommendations in 
clinical practice and policy makers with a guide to their use in health 
policy.” JCE, 2011 



Session 4: Determining quality 
(certainty) of  the evidence



What does this mean?

• High quality: We are very confident that the true effect lies close to that of 

the estimate of the effect

• Moderate quality: We are moderately confident in the effect estimate: The 

true effect is likely to be close to the estimate of the effect, but there is a 

possibility that it is substantially different

• Low quality: Our confidence in the effect estimate is limited: The true effect 

may be substantially different from the estimate of the effect

• Very low quality: We have very little confidence in the effect estimate: The 

true effect is likely to be substantially different from the estimate of effect



What is the effect?
Mortality 

The odds for mortality are 0.79 (95% CI 0.57-1.09) of that in the 
experimental group compared to the control group



Misinterpretation of  effects
Mortality 







Key takeaways

1. The CI obtained provides a range of uncertainty

2. The point estimate and confidence interval provide information to 
assess the clinical usefulness of the intervention.

3. ‘Not statistically significant’ does not equal ‘no effect’

4. If review authors decide to present a P value with the results of a 
meta-analysis, they should report a precise P value, together with 
the 95% confidence interval. (Cochrane Handbook)



GRADEing the evidence

• Pre-ranking 
• Evidence from RCTs start as high, Observational studies as low

• Quality of evidence ranges from 
• High

• Moderate

• Low

• Very low

• Can be downgraded 1 or 2 points for each area of concern

• Maximum downgrade of 3 points overall



GRADE domains
Rating 

(circle one)

Footnotes

(explain judgements)

Certainty of 

evidence 

(Circle one)

Risk of Bias
No

serious (-1)

very serious (-2)



High





Moderate



Low





Very Low

Inconsistency
No

serious (-1)

very serious (-2)

Indirectness
No

serious (-1)

very serious (-2)

Imprecision
No

serious (-1)

very serious (-2)

Publication Bias
Undetected

Strongly suspected (-1)

Other

(upgrading factors, 

circle all that apply)

Large effect (+1 or +2)

Dose response (+1)

No Plausible confounding (+1)



Session 5: Study limitations 
(Risk of  bias)



Bias

• A bias is a systematic error, or deviation from the truth, in results or 
inferences (Higgins & Altman, 2008) 

• Bias in research may lead to misleading estimates of effect 

• Studies may be at risk of bias due to issues with the 
conceptualization, design, conduct or interpretation of the study 

• There are many different types of bias that can arise in research 



Steps to assess risk of  bias

• Assess the risk of bias for each study providing data for an outcome

• Use tools appropriate to the question and study design
• RCTs – Cochrane Risk of Bias Tool
• Non-randomised studies – ROBINS-I (Cochrane), NewCastle-Ottawa
• Diagnostic studies – QUADAS
• Prognostic studies - QUIPS

• Consider the risk of bias across all studies providing data for an 
outcome, decide whether:
• No concern (do not downgrade)
• Serious concern (consider downgrade of 1 level)
• Very serious concern (consider downgrade of two levels) 



Type of bias Method to reduce bias When and whom

Selection Randomization

Allocation concealment

Patients, trial coordinators/investigators and 

allocators during the process of screening 
for inclusion and allocation to groups

Performance Blinding Trial participants and those delivering the 

intervention throughout the trial period

Detection Blinding The participant (if self-reported outcomes) 

or those assessing outcomes at the time of 
outcome assessment

Attrition Complete follow-up

Intention-to-treat 
analysis

Trial investigators collecting and analysing 

data

Reporting Comprehensive and full 

reporting of all 

outcomes/data

Trial investigators and authors following the 

trial

Addressing Bias



Type of bias Description Relevant domains in Cochrane’s ‘Risk of bias’

tool

Selection bias. Systematic differences between baseline 

characteristics of the groups that are 
compared.

•Sequence generation.

•Allocation concealment.

Performance 

bias.

Systematic differences between groups in 

the care that is provided, or in exposure to 
factors other than the interventions of 

interest.

•Blinding of participants and personnel.

•Other potential threats to validity.

Detection bias. Systematic differences between groups in 

how outcomes are determined.

•Blinding of outcome assessment.

•Other potential threats to validity.

Attrition bias. Systematic differences between groups in 

withdrawals from a study.

•Incomplete outcome data

Reporting bias. Systematic differences between reported 

and unreported findings.

•Selective outcome reporting

Other bias Stopping trial early

Invalid outcome measures

Cluster or crossover trial issues

•Other types of bias 



Overall Risk of  Bias

• Use the risk of bias assessment from all studies to determine overall 
risk of bias

• This can be difficult!



Activity 3

• Discuss with your partner the example in your workbook and come 
up with the answer. We will then discuss as a wider group. 



So how should we do it?

• Can you simply count the number of green dots 
compared to yellow and red?
• Rather than an average, consider judiciously the 

contribution of each study

• What about weighting?
• Risk of bias of studies providing more weight to the 

analysis should be considered more

• Should trials with high risk of bias be excluded?
• Potentially, although may be implications for imprecision



Key principles 

• We suggest the following principles:
• In deciding on the overall quality of evidence, one does not average across studies (for instance if 

some studies have no serious limitations, some serious limitations, and some very serious 
limitations, one does not automatically rate quality down by one level because of an average 
rating of serious limitations). Rather, judicious consideration of the contribution of each study, 
with a general guide to focus on the high-quality studies, is warranted.

• The judicious consideration requires evaluating the extent to which each trial contributes toward 
the estimate of magnitude of effect. This contribution will usually reflect study sample size and 
number of outcome events – larger trials with many events will contribute more, much larger 
trials with many more events will contribute much more.

• One should be conservative in the judgment of rating down. That is, one should be confident that 
there is substantial risk of bias across most of the body of available evidence before one rates 
down for risk of bias.

• The risk of bias should be considered in the context of other limitations. If, for instance, reviewers 
find themselves in a close-call situation with respect to two quality issues (risk of bias and, say, 
precision), we suggest rating down for at least one of the two.

• Reviewers will face close-call situations. They should both acknowledge that they are in such a 
situation, make it explicit why they think this is the case, and make the reasons for their ultimate 
judgment apparent.  (GRADE Handbook)



Final points

• You still need to assess risk of bias if only one study

• You still need to assess risk of bias if you cannot pool the results 

• You still need to assess risk of bias is there is little information 
regarding the risk of bias



Session 6: Inconsistency 



Inconsistency of  results
(unexplained heterogeneity)

• Widely differing estimates of treatment effect

• if inconsistency exists, look for explanation
• patients, intervention, comparator, outcome

• if unexplained inconsistency lower quality



Identifying heterogeneity

• Heterogeneity can be determined by: 
• Wide variance of point estimates

• Minimal or no overlap of confidence intervals

• Statistical tests 
• standard chi-squared test (Cochran Q test) 

• I square value (I2) 



Standard chi-squared test (Cochran Q test)

• This tests the statistical hypothesis that the true treatments effects 
(the effect size parameters) are the same in all the primary studies 
included in meta-analysis 

• If results of the test are statistically significant (P-value <0.1) the 
statistical hypothesis that the true treatments effects are the same in 
all the primary studies included in meta-analysis (the hypothesis of 
homogeneity) is rejected, therefore, it is considered that there is 
statistical heterogeneity



Standard chi-squared test (Cochran Q test)

• The statistical power of the test is in most cases very low due to the 
small number of studies; heterogeneity may be present even if the Q 
statistic is not statistically significant at conventional levels of 
significance such as 0.05. As such, a  cut-off significance level of 0.10 
rather than the usual 0.05 has been advocated

• With a small number of studies (< 20), the Q test should be 
interpreted very cautiously

• It is not appropriate to decide the meta-analysis model based only on 
the results of the Chi-squared statistical test (Q test) for heterogeneity



I square value (I2) 

• A statistic used for quantifying inconsistency in meta-analysis 

• I2 is a percentage and its value lies between 0% and 100%

• A value of 0% indicates no observed heterogeneity, and larger values show 
increasing heterogeneity . If I2 = 0% this means that all variability in effect 
size estimates is due to sampling error within studies

• If I2= 50% it means that half of the total variability among effect sizes is 
caused not by sampling error but by true heterogeneity between studies

• With a small number of studies (< 20), the I2 test should be interpreted 
very cautiously



Interpreting I2

• Generally in regards to heterogeneity: 

• < 40% may be low

• 30-60% may be moderate

• 50-90% may be substantial

• 75-100% may be considerable

(GRADE Handbook)

Rule of thumb: less than 30% probably fine, above 30% needs to be 
investigated 



Activity 4

• Turn to your workbook and complete activity 4 with your partner. 
View the forest plots and decide whether or not you would rate down 
for inconsistency. 



Example Forest Plot



Forest Plot example: Continuous Data



Note:

• As we define quality of evidence for a guideline, inconsistency is 
important only when it reduces confidence in results in relation to a 
particular decision. Even when inconsistency is large, it may not 
reduce confidence in results regarding a particular decision. 

• Guideline developers may or may not consider this degree of 
variability important. Systematic review authors, much less in a 
position to judge whether the apparent high heterogeneity can be 
dismissed on the grounds that it is unimportant, are more likely to 
rate down for inconsistency.



Caution: subgroups

• Although the issue is controversial, we recommend that meta-
analyses include formal tests of whether a priori hypotheses explain 
inconsistency between important subgroups

• If inconsistency can be explained by differences in 
populations, interventions or outcomes, review authors should offer 
different estimates across patient groups, interventions, or outcomes. 
Guideline panelists are then likely to offer different recommendations 
for different patient groups and interventions. If study 
methods provide a compelling explanation for differences in results 
between studies, then authors should consider focusing on effect 
estimates from studies with a lower risk of bias.





Session 7: Imprecision 



Imprecision

• Small sample size

• Small number of events

• Wide confidence intervals
• uncertainty about magnitude of effect

• Optimal information size

• Different for SRs vs Guidelines
• Guidelines contextualized for decision making and recommendations 

• SRs free of this context 



Optimal Information Size

• If the total number of patients included in a systematic review is less 
than the number of patients generated by a conventional sample size 
calculation for a single adequately powered trial, consider rating 
down for imprecision.



Total Number of 
Events

Relative 
Risk 

Reduction
Implications for meeting OIS threshold

100 or less < 30% Will almost never meet threshold whatever control event rate

200 30% Will meet threshold for control event rates for ~ 25% or greater

200 25% Will meet threshold for control event rates for ~ 50% or greater

200 20% Will meet threshold only for control event rates for ~ 80% or greater

300 > 30% Will meet threshold

300 25% Will meet threshold for control event rates  ~ 25% or greater

300 20% Will meet threshold for control event rates ~ 60% or greater 

400 or more > 25% Will meet threshold for any control event rate

400 or more 20% Will meet threshold for control event rates of ~ 40% or greater

Guyatt 2011



OIS rule of  thumb:

• dichotomous: 300 events

• continuous: 400 participants

• HOWEVER, carefully consider the OIS and event rate



10.75 1.25

Confidence intervals do 
not include null effect, 
and are all on one side 
of the decision 

threshold showing 
appreciable benefit:
Do not downgrade



10.75 1.25

Confidence intervals do 
not include null effect,  
but do include 
appreciable benefit 

and cross the decision 
making threshold:
May downgrade



10.75 1.25

Confidence intervals do 
include null effect, but 
do not reach 
appreciable harm or 

benefit:
May not downgrade



10.75 1.25

Confidence intervals do 
include null effect, and 
appreciable benefit:
Downgrade



10.75 1.25

Confidence intervals 
very wide, but all on 
one side of the 
decision threshold 

showing appreciable 
harm:
May not downgrade



Activity 5: would you rate down? 



Forest Plot example: Continuous Data



Session 8: Indirectness



Directness of  Evidence (generalizability, 
transferability, external validity, applicability)

• Confidence is increased when we have direct evidence 

• Ask: is the evidence applicable to our relevant question?
• Population

• Intervention 

• Comparisons

• Outcome



Population

• Ask: Is the population included in these studies similar to those in my 
question?
• Indirect evidence examples:

• Evidence from high income countries compared to LMIC

• All women as compared to pregnant women

• Sick (or sicker) people compared to all people (mild vs severe)

• Adults compared to children

• May be addressed in subgroups where appropriate and possible

• Can indicate different levels of risk for different groups 

• Can create different SoF tables for different groups, therefore won’t need to 
downgrade



Interventions

• Ask: Is the population included in these studies similar to those in my 
question?
• Older technology compared to newer technology

• Co-interventions

• Different doses, different delivery, different providers



Comparisons

• Are comparisons direct or indirect?
• Interested in A vs B

• A vs Control

• B vs Control 

• May downgrade



Outcomes

• Make sure to:
• Choose patient important outcomes

• Avoid surrogate outcomes

• If surrogate outcomes used, is there a strong association between the 
surrogate and patient important outcome?



Note: 

• Authors of systematic reviews should answer the health care question 
they asked and, thus, they will rate the directness of evidence they 
found. The considerations made by the authors of systematic reviews 
may be different than those of guideline panels that use the 
systematic reviews. The more clearly and explicitly the health care 
question was formulated the easier it will be for the users to 
understand systematic review authors' judgments.



Session 9: Publication bias



Publication Bias

• Publication bias occurs when the published studies differ 
systematically from all conducted studies on a topic

• It is a serious threat to the validity of systematic reviews and meta-
analyses

• Should always be suspected
• Only small “positive” studies

• For profit interest

• Various methods to evaluate – none perfect, but clearly a problem



Publication Bias

• “Publication bias is the term for what occurs whenever the research that 
appears in the published literature is systematically unrepresentative of the 
population of completed studies. Simply put, when the research that is 
readily available differs in its results from the results of all the research 
that has been done in an area, readers and reviewers of that research are in 
danger of drawing the wrong conclusion about what that body of research 
shows.” (Rothstein, Sutton and Borenstein 2005, p.1)

Rothstein HR, Sutton AJ, Borenstein M (Editors). Publication Bias in Meta-Analysis. Prevention, Assessment 
and Adjustments. Chichester: Wiley, 2005.



Publication Bias

Potential information suppression mechanisms (causes of publication bias): 

• Language bias (“selective inclusion of studies published in English”); 

• Availability bias (“selective inclusion of studies that are easily accessible to the 
researcher”); 

• Cost bias (“selective inclusion of studies that are available free or at low cost”); 

• Familiarity bias (“selective inclusion of studies only from one’s own discipline”; 

• Outcome bias (“selective reporting by the author of a primary study of some 
outcomes but not others, depending on the direction and statistical significance of 
the results”) (Rothstein, Sutton and Borenstein 2005, p.3)

Rothstein HR, Sutton AJ, Borenstein M (Editors). Publication Bias in Meta-Analysis. Prevention, 
Assessment and Adjustments. Chichester: Wiley, 2005.



Funnel Plot

• Funnel plots are a method of investigating the retrieved studies in a 
meta-analysis for publication bias

• A funnel plot is a scatter plot in which an effect estimate of each 
study is plotted against a measure of size or precision

• If no bias, expect symmetric and inverted funnel

• If bias, expect asymmetric or skewed shape

• Can also investigate small study effects



Funnel Plot

• A statistical test for funnel plot asymmetry investigates whether the 
association between effect estimate and measure of study size or precision 
is larger than what can be expected to have occurred by chance

• Egger test, Begg test, and Harbord test are the most popular statistical 
tests

• Due to low power a finding of no evidence of asymmetry does not serve to 
exclude bias

• Generally 10 studies are considered the minimum number to justify a 
funnel plot

• When there are less than 30 studies, the statistical power of all three tests 
is very low and results should be interpreted with caution



Figure 1 Figure 2

Taken from: Sterne et al 2005



What do we do? 

“It is extremely difficult to be confident that publication bias is absent and 
almost as difficult to place a threshold on when to rate down quality of 
evidence due to the strong suspicion of publication bias. For this reason GRADE 
suggests rating down quality of evidence for publication bias by a maximum of 
one level.” (GRADE Handbook)

Consider:
• study size (small studies vs. large studies)

• lag bias (early publication of positive results)

• search strategy (was it comprehensive?)

• asymmetry in funnel plot.



Session 10: Factors that 
raise quality



Raising the quality

• Initially classified as low, a body of evidence from observational 
studies can be rated up

• Consideration of factors reducing quality of evidence must 
precede consideration of reasons for rating it up.

• 5 factors for rating down quality of evidence must be rated prior to 
the 3 factors for rating it up

• The decision to rate up quality of evidence should only be made when 
serious limitations in any of the 5 areas reducing the quality of 
evidence are absent. (GRADE Handbook)



What can raise quality?

1. Large magnitude of an effect

2. Dose-response gradient

3. Effect of opposing plausible residual confounding 



Large magnitude of  an effect

• Large, consistent, precise effect

• Although observational studies may overestimate the effect, bias is unlikely 
to explain or contribute all the effect for a reported very large benefit (or 
harm)

• What is large?
• RR of 2 (large), 5 (very large)
• For example, odds ratio of babies sleeping on stomachs of 4.1 (95% CI of 3.1 to 5.5) 

for SIDS compared to sleeping on their back
• New concept of E-value for small effects but substantialy population significant (eg. 

Air polution RR 1,06 for exposure higher than per 10 µg per cubic meter (increase in 
mortality per world population 45 mil) 

• May upgrade 1 level for large and 2 for very large



Dose-response gradient

• Dose-response gradient
• Clear dose-response indicative of a cause-effect relationship

• Warfarin and bleeding (clear dose response)

• Delay in antibiotics for those presenting with sepsis (i.e. each hour delayed 
increases mortality) 



Effect of  opposing plausible residual 
confounding

• Rigorous observational studies adjust/address confounding in their 
analysis for identified confounders

• Cannot control for ‘unmeasured or unknown’ confounders (hence 
why observational studies are downgraded), and other plausible 
confounders may not be addressed

• This ‘residual’ confounding may result in an underestimation of the 
true effect 

• All plausible residual confounding may be working to reduce the 
demonstrated effect or increase the effect if no effect was observed
• Sicker patients doing better
• Not for profit vs for profit



Effect of  opposing plausible residual 
confounding Example 1
• Example 1: When confounding is expected to reduce a demonstrated effect 

(Upgraded by One Level)

• A rigorous systematic review of observational studies including a total of 38 
million patients demonstrated higher death rates in private for-profit versus 
private not-for-profit hospitals. It is likely, however, that patients in the not-for-
profit hospitals were sicker than those in the for-profit hospitals. This would bias 
results against the not-for-profit hospitals. The second likely bias was the 
possibility that higher numbers of patients with excellent private insurance 
coverage could lead to a hospital having more resources and a spill-over effect 
that would benefit those without such coverage. Since for-profit hospitals are 
likely to admit a larger proportion of such well-insured patients than not-for-
profit hospitals, the bias is once again against the not-for-profit hospitals. 
Because the plausible biases would all diminish the demonstrated intervention 
effect, one might consider the evidence from these observational studies as 
moderate rather than low quality.



Effect of  opposing plausible residual 
confounding Example 2

• Example 2: When confounding is expected to increase the effect but 
no effect was observed (Upgraded by One Level)

• Consider the early reports associating MMR vaccination with autism. 
One would think that there would be over-reporting of autism in 
children given MMR vaccines. However, systematic reviews failed to 
prove any association between the two. Due to the negative results, 
despite the potential presence of confounders which would increase 
the likelihood of reporting of autism, no association was found. 
Therefore, we may upgrade the level of evidence by one level.



Session 11: Summary of  
findings tables and evidence 

profiles



Introduction to GRADEpro





Evidence profiles and Summary of  
Findings tables

• Endpoint of the GRADE process for SRs

• Key milestone for Guideline developers on their way to make a 
recommendation

• Evidence profiles include outcomes, number of studies, all 
judgements regarding GRADE factors, assumed risk, corresponding 
risk, relative effect, absolute effect, overall rating, classification of 
outcome importance, footnotes

• SoF table includes most of the above but not all GRADE factor 
judgements





Summary of  Findings tables

• Standard table format
• one for each comparison (may require more than one)

• Report all outcomes, even if no data

• Improve understanding

• Improve accessibility

• Created with GRADEpro GDT

http://www.guidelinedevelopment.org/

http://www.guidelinedevelopment.org/


Summary of  findings table



Activity 6: Summary of  Findings table

• Using the materials provided, logon to GRADEPro GDT and create a 
SoF table. 

• Dropbox link:





Activity 6:

• You can also:
• Export table

• View different presentation formats

• View interactive summary of findings table



Session 12: Common 
questions regarding GRADE



What to do when you can’t pool?

• Can report results from a single study

• Can report a range from multiple studies if can’t pool

• Still need to consider all domains (inconsistency and imprecision 
included) 

Murad, M. H., 
Mustafa, R. 
A., 
Schünemann, 
H. J., Sultan, 
S., & 
Santesso, N. 
(2017). Rating 
the certainty 
in evidence in 
the absence 
of a single 
estimate of 
effect. 
Evidence-
Based 
Medicine, 
ebmed-2017.



GRADE in Public Health  and Complex 
Interventions– concerns 
• Assessment of evidence regarding public health can be challenging:

1. Penalizing when RCTs are not available or even possible

2. Observational studies not being equal, all start as ‘low’

3. Heterogeneity in these reviews

4. Dependence on context – different findings expected in different settings 

5. No pooled effect size

6. Likely to have low ratings 

MH, Thomson H, Shaw B, Akl EA, Lhachimi SK, López-Alcalde J, Klugar M, Choi L, Saz-Parkinson Z, Mustafa RA, 
Langendam MW, Crane O, Morgan RL, Rehfuess E, Johnston BC, Chong LY, Guyatt GH, Schünemann HJ, Katikireddi SV; 
GRADE Working Group. Challenges in applying the GRADE approach in public health guidelines and systematic reviews: A 
concept paper from the GRADE Public Health Group. J Clin Epidemiol. 2021 Jan 18:S0895-4356(21)00003-2. doi: 

10.1016/j.jclinepi.2021.01.001. 



GRADE in public health - responses

1. Lower rankings should not be seen as a penalty – we know randomisation is 
of utmost importance – can reframe this as all studies equal and 
randomisation warrant ‘upgrade’

2. Although they all start as low, assessment of methodological limitations will 
tease out differences in quality between observational studies. Also 
findings from observational studies can be upgraded 

3. Inconsistency should be explored, investigated, and reasons identified
4. GRADE considers context explicitly in indirectness, addressing important 

contextual aspects for consideration in the summary of evidence
5. GRADE can be used when no pooled effect size
6. Recommendations rely not only on ranking. Still important to do this 

process to acknowledge any issues. If issues with interpretation, rankings 
can be reframed or different terminology used. 

Schünemann, Holger, et al. "The GRADE approach and Bradford Hills criteria for 
causation." Journal of Epidemiology & Community Health 65.5 (2011): 392-395.



Considerations when ranking evidence

• While factors influencing the quality of evidence are additive – such that the 
reduction or increase in each individual factor is added together with the other 
factors to reduce or increase the quality of evidence for an outcome – grading 
the quality of evidence involves judgements which are not exclusive. Therefore, 
GRADE is not a quantitative system for grading the quality of evidence. Each 
factor for downgrading or upgrading reflects not discrete categories but a 
continuum within each category and among the categories. When the body of 
evidence is intermediate with respect to a particular factor, the decision about 
whether a study falls above or below the threshold for up- or downgrading the 
quality (by one or more factors) depends on judgment.



Considerations when ranking evidence

• For example, if there was some uncertainty about the three factors: study 
limitations, inconsistency, and imprecision, but not serious enough to 
downgrade each of them, one could reasonably make the case for 
downgrading, or for not doing so. A reviewer might in each category give the 
studies the benefit of the doubt and would interpret the evidence as high 
quality. Another reviewer, deciding to rate down the evidence by one level, 
would judge the evidence as moderate quality. Reviewers should grade the 
quality of the evidence by considering both the individual factors in the context 
of other judgments they made about the quality of evidence for the same 
outcome.



Considerations when ranking evidence

• In such a case, you should pick one or two categories of limitations which you would 
offer as reasons for downgrading and explain your choice in the footnote. You should 
also provide a footnote next to the other factor, you decided not to downgrade, 
explaining that there was some uncertainty, but you already downgraded for the 
other factor and further lowering the quality of evidence for this outcome would 
seem inappropriate. GRADE strongly encourages review and guideline authors to be 
explicit and transparent when they find themselves in these situations by 
acknowledging borderline decisions.

• Despite the limitations of breaking continua into categories, treating each criterion 
for rating quality up or down as discrete categories enhances transparency. Indeed, 
the great merit of GRADE is not that it ensures reproducible judgments but that it 
requires explicit judgment that is made transparent to users.



Is this the end...or next steps?

• The endpoint for systematic reviews and for HTA restricted to 
evidence reports is a summary of the evidence—the quality rating for 
each outcome and the estimate of effect. For guideline developers 
and HTA that provide advice to policymakers, a summary of the 
evidence represents a key milestone on the path to a 
recommendation.

• Guideline developers (but not systematic reviewers) then review all 
the information to make a final decision about which outcomes are 
critical and which are important and come to a final decision 
regarding the rating of overall quality of evidence, before considering 
making recommendations.



Session 13: Making 
Recommendations



Overall certainty of  evidence

• Systematic review authors only rate the evidence for each outcome

• Guideline Panels need to determine the quality of evidence across 
outcomes to make a recommendation



Overall quality of  evidence – Guideline 
panels

1. Consider only those outcomes that have been deemed critical.

2. If the quality of evidence is the same for all critical outcomes, then 
this becomes the overall quality of the evidence supporting the 
answer to the question.

3. If the quality of evidence differs across critical outcomes, it is logical 
that the overall confidence in effect estimates cannot be higher 
than the lowest confidence in effect estimates for any outcome that 
is critical for a decision. Therefore, the lowest quality of 
evidence for any of the critical outcomes determines the overall 
quality of evidence.

4. There is one exception to this rule that we will discuss.



do
no
harm



do
no net
harm

Schünemann, 2011



Benefits
Importance
Low co$t
Doable

Harms
Importance
High co$$$t
Doable



When making decisions…

Guideline members use their expertise to weigh all criteria to make a 

recommendation

• Balance of benefits and harms
• Consideration of patient values and preferences

• Consideration of resources, feasibility, equity, and acceptability



Forming recommendations with GRADE
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Balance between 
benefits, harms 

and burdens

Resource use

Feasibility

Patients 
values and 
preferences

Equity 

Certainty of 

Evidence



Rating the importance of  outcomes

• Need to understand that outcomes that are critical for decision 
making are identified

• Rating is done before, during and after the evidence review

• The rating may change in light of new information

137



Strength of  recommendation

• The strength of a recommendation reflects the extent to which we 
can, across the range of patients for whom the recommendations are 
intended, be confident that desirable effects of a management 
strategy outweigh undesirable effects.

• Strong or weak (conditional)
• Strong for

• Weak for

• Strong against

• Weak against







Session 13: Evidence to decision framework

• Inform panel members’ judgements about the pros and cons of each 
option (intervention) that is considered

• Ensure that important factors that determine a recommendation 
(criteria) are considered

• Provide a concise summary of the best available research evidence to 
inform judgements about each criterion

• Help structure discussion and identify reasons for disagreements

• Make the basis for recommendations transparent to guideline users



• Question
• Details
• Subgroups
• Background

• Assessment
• Criteria
• Judgements
• Research evidence (HTA and Systematic Reviews)
• Additional considerations

• Conclusions
• Type of decision - recommendation
• Justification
• Implementation considerations - monitoring and evaluation
• Research considerations

Presentation
• Guideline group meetings & informing coverage decisions
• Database of decision frameworks
• Interactive Decision Aids (iDeAs), apps

  interactive Evidence to Decision Frameworks

BMJ, JCE, IJHTA, HARPS, 2016-18



Decision making criteria

• Priority of problem

• Benefits and harms

• Certainty of evidence

• Values and Preferences

• Resources

• Equity

• Acceptability

• Feasibility



EtD frameworks

Discuss



Discuss Add



Judge No COI





Decision aids
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Interventions, Values, 
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Summarizing Evidence & Considering 
Additional Information
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Body of Evidence

Structured process for trustworthy 
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Evidence sharing, updating & 

collaboration

Adapt, adopt, develop











Example Evidence to Decision Framework

https://goo.gl/PEfB72 for an example from a recent guideline

https://goo.gl/ztPoUP for patient material

American Society of Hematology 2018 guidelines for management of venous thromboembolism: 
prophylaxis for hospitalized and nonhospitalized medical patients. Schünemann et al. Blood Adv. 
2018 Nov 27;2(22):3198-3225

https://goo.gl/PEfB72
https://goo.gl/ztPoUP


Example Evidence to Decision Framework

Example from the European Commission Initiative on the use of 
screening strategies for the detection of breast cancer:

https://ecibc.jrc.ec.europa.eu/recommendations/

https://ecibc.jrc.ec.europa.eu/recommendations/details/5bbf4f4e9a8b
bc0fd5635575

NOTE: This is a controversial topic and the purpose here is not to debate 
the evidence, but see how the group came to their conclusion as an 
example EtD

European Commission. https://ecibc.jrc.ec.europa.eu/recommendations/

https://ecibc.jrc.ec.europa.eu/recommendations/
https://ecibc.jrc.ec.europa.eu/recommendations/details/5bbf4f4e9a8bbc0fd5635575
https://ecibc.jrc.ec.europa.eu/recommendations/details/5bbf4f4e9a8bbc0fd5635575






















Activity 7 and Activity 8

• Consult your handbook



For further information



Conclusion



Other resources/ Information 

• Diagnostic test accuracy SoF tables 

• Qualitative evidence synthesis  GRADE Approach – CerQual

• GRADE Handbook 
(http://www.guidelinedevelopment.org/handbook/ )

• GIN-McMaster Guidelines checklist 
(http://cebgrade.mcmaster.ca/guidecheck.html) 

• MAGIC App

• Refer to workbook for additional resources

University of Adelaide 168

http://www.guidelinedevelopment.org/handbook/
http://cebgrade.mcmaster.ca/guidecheck.html


GRADE project groups
1. Environmental and Occupational Health 19. Complex interventions

2. Prognosis 20. GRADE Dispute 

3. Outcomes valuation 21. NRS Risk of bias 

4. Technology 22. Certainty in evidence

5. GRADE-CERQual 23. Philosophy of GRADE

6. Diagnosis 24. Modelling

7. Network Meta-analysis 25. Genetic Epidemiology

9. Training and Credentialing 26. Performance measurement/quality improvement (QI)

10. Public Health 27. Standardised wording of results and interpretation

21. Rare diseases 28. Overview of rerviews

12. Communication 29. Implementation of guidelines

13. Evidence to Decisions 30. Time-to-event outcomes

14. Equity 31. Stakeholders involvment

15. Algorithms and pathways 32. Rapid guidelines

17. Biosimilars

18. GRADE for animal studies 



Final questions? 



Summing up: So why GRADE?

1. Transparent approach to rating certainty

2. Separation between certainty of evidence and strength of 
recommendation

3. Considers issues other than study design

4. Focuses on outcomes, not studies

5. Clear guidance for developing and establishing recommendations

6. Supported and endorsed by the international systematic review and 
guideline development community



Get involved!

• Sign up to the GRADE working group mailing list
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