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Overview



One study: Effect of  drug A on pain



Narrative synthesis

Acupuncture versus sham in people with chronic 
back pain

• Two studies measured pain.  

• One study (85 people) reported ‘no significant 
difference’, in number of persons who reported 
improvement of pain. 

• One study (34 people) reported a difference of 4 
points on a scale of 24.  



Effect of caffeine on headache at 24 hours

Forest Plot



Conclusion?

Drug A reduces pain. Do you believe it?



Systematic review process

1. define the question

2. plan eligibility criteria

3. plan methods

4. search for studies

5. apply eligibility criteria

6. collect data

7. assess studies for risk of bias

8. analyze and present results

9. interpret results and draw conclusions

10.improve and update review

Historically not a lot of 
guidance for this



Magnitude 
of

Effect
Confidence 

in effect

Quality of 
evidence

Two main concepts 
when interpreting 
results and drawing 
conclusions



How do we….

…interpret results and draw conclusions?   

GRADE criteria (MECIR standards: mandatory)

….present results to reader/users?

Summary of Findings Tables (MECIR standards: highly desirable)



What should I conclude?

Should I believe the effect 
that I found?



Example:



Analysis



Risk of  bias assessment



Results section:

Hospital admissions

Combining 11 studies (n = 972) revealed a significant reduction in hospital admissions 

compared with placebo (OR 0.75, 95% CI 0.60 to 0.92; high-quality evidence; Analysis 1.1). 

Some heterogeneity that was not statistically significant was observed (I2 = 28%; P value 

0.18). In absolute terms, this odds ratio translates to a reduction of seven hospital 

admissions for every 100 adults (95% CI two to 13 fewer) treated with IVMgSO4 (Figure 3). 

There was no reason to downgrade for any of the five domains in GRADE (risk of bias, 

inconsistency, indirectness, imprecision, publication bias). Specifically, risk of bias was 

generally low or unclear across trials, heterogeneity was not significant, trials matched the 

research question well, confidence intervals were relatively narrow and almost all studies 

contributed data to the analysis.



Abstract: Results

Intravenous MgSO4 reduced hospital admissions compared with 

placebo (odds ratio (OR) 0.75, 95% confidence interval (CI) 0.60 to 0.92; 

I2 = 28%, P value 0.18; n = 972; high-quality evidence). In absolute 

terms, this odds ratio translates into a reduction of seven hospital 

admissions for every 100 adults treated with IV MgSO4 (95% CI two to 

13 fewer).… Sensitivity analyses in which unpublished data and studies 

at high risk for blinding were removed from the primary analysis did 

not change conclusions.



Abstract conclusions and Plain language 
summary

This review showed that IV MgSO4 reduces hospital admissions…



Summary of  findings table



We found that 
wearing hip pro-
tectors probably 
leads to 5 fewer hip 
fractures (from 2 to 
7 fewer).

GRADE: high, moderate, low, very low quality

Results &
Discussion

Abstract 
& PLS



Determinants to make conclusions

5 factors to consider to evaluate the quality of the 
evidence

1. Risk of bias

2. Inconsistency (or heterogeneity)

3. Indirectness (PICO and applicability)

4. Imprecision (number of events and confidence 
intervals)

5. Publication bias

Plus additional factors for observational studies

Dose response, size of effect, confounding





Background: Magnitude of  effect



What are the effects if  
older people wear hip protectors 

to prevent hip fractures?

Hip protectors    No hip protectors

Favours Hip protectors,    Favours no hip protectors 

Other fractures

29 Hip protectors, 22 no hip protectors 



What is the effect? 
Do you believe the result?

What other information do you need?
Discuss…

Hip protectors    No hip protectors

29 Hip protectors, 22 no hip protectors 

Favours Hip protectors,    Favours no hip protectors 

Other fractures



What to consider when making conclusions?

• Do I believe the results from these studies? Risk of bias

• Are the results consistent across studies?  Inconsistency

• How do these results apply to my question?  Indirectness

• Is this effect size precise? Imprecision

• Are these all of the studies?  Publication bias



What about the quality of  the evidence?

• quality of evidence or confidence in effect varies from 

HIGH  

MODERATE 

LOW 

VERY LOW 

Confidence



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
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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



How to downgrade 
the quality of  the evidence?

HIGH  
MODERATE 

LOW 

VERY LOW 

Lower quality of evidence each 
time there is a serious concern with
• Risk of bias
• Inconsistency
• Indirectness
• Imprecision
• Publication bias



What to consider when making conclusions?

• Do I believe the results from these studies? Risk of bias

• Are the results consistent across studies?  Inconsistency

• How do these results apply to my question?  Indirectness

• Is this effect size precise? Imprecision

• Are these all of the studies?  Publication bias



Risk of  bias criteria: Cochrane tools

• Random sequence generation

• Allocation concealment

• Blinding

• Incomplete outcome data

• Selective outcome reporting

• Other

www.cochrane-

handbook.org

Chapter 8

https://www.cochrane-handbook.org/


Risk of  bias assessment

Is the overall risk of 
bias…

Not serious
Serious
Very serious



What to consider when making conclusions?

• Do I believe the results from these studies? Risk of bias

• Are the results consistent across studies?  Inconsistency

• How do these results apply to my question?  Indirectness

• Is this effect size precise? Imprecision

• Are these all of the studies?  Publication bias



Inconsistency?

Hip protectors    No hip protectors

Favours Hip protectors,    Favours no hip protectors 

Other fractures

29 Hip protectors, 22 no hip protectors 



Inconsistency (heterogeneity) 

Consider in a meta- analysis
 variation in size of effect

 overlap in confidence intervals

 If no overlap, then variation between the study results is more than 

what you would expect by chance

 p value of heterogeneity

 I2

Unexplained heterogeneity – did you explore?



Can heterogeneity be explained by subgroup analysis?

Based on Stead LF, Perera R, Bullen C, Mant D, Lancaster T. Nicotine replacement therapy for smoking cessation. Cochrane 
Database of Systematic Reviews 2008, Issue 1. Art. No.: CD000146. DOI: 10.1002/14651858.CD000146.pub3.



Unexplained heterogeneity
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Inconsistency (heterogeneity) 

Consider in a meta- analysis
 variation in size of effect

 overlap in confidence intervals

 If no overlap, then variation between the study results is more than 

what you would expect by chance

 p value of heterogeneity

 I2

Unexplained heterogeneity – NOT CONFIDENT IN EFFECT



What to consider when making conclusions?

• Do I believe the results from these studies? Risk of bias

• Are the results consistent across studies?  Inconsistency

• How do these results apply to my question?  Indirectness

• Is this effect size precise? Imprecision

• Are these all of the studies?  Publication bias



Reporting/Publication bias: Small studies

• less precise than large 
studies

• usually show ‘trends’ or 
‘non-significant results’
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Reporting bias: unpublished studies

0.1 0.33 1 3

3

2

1

0

100.6

Effect

St
an

d
ar

d
 E

rr
o

r

Source: Matthias Egger & Jonathan Sterne

Unpublished studies



Publication bias

Funnel plot recommended when 10 or more studies

Instead,

• Was the search strategy comprehensive?

• Are foreign language articles missing?

• Mostly small studies?

• …



Publication bias

Undetected

Strongly suspected



Does the evidence directly answer the question? 

Indirectness

Consider the extent to which you are uncertain about 
the applicability of the evidence to your relevant 
question 

Consider PICO

• Population

• Intervention and comparison

• Outcome

Not about whether evidence is generalisable to other 
populations etc.



Example: Hip protectors for older people

• Older people

- Most studies included frail elderly

• Hard or soft protectors

- Most studies used soft

• Hip fracture 

- Some studies radiologically confirmed



See Tables of  included studies



What to consider when making conclusions

• Do I believe the results from these studies? Risk of bias

• Are the results consistent across studies?  
Heterogeneity

• Are these all of the studies?  Reporting bias

• Is this effect size precise? Imprecision

• How do these results apply?  Applicability, directness



Hip protectors    No hip protectors

29 Hip protectors, 22 no hip protectors 

Favours Hip protectors,    Favours no hip protectors 

Are your results precise?

It is NOT
about  statistical  significance

Other fractures



Why we need confidence intervals
Altman DG. World J Surg 29, 554–556 (2005)

The CI obtained provides a range of uncertainty



Why we need confidence intervals
Altman DG. World J Surg 29, 554–556 (2005)



Imprecision
Consider

• Sample sizes and number of events
• assess according to effect size, control event rates, Optimal 

information size (OIS)

• Width of confidence intervals 
• Wide confidence intervals indicate uncertainty about the 

effect

• Includes null effect and appreciable benefit or harm (rule 
of thumb: RR<0.75 or >1.25) 



Optimal information size (OIS)

• 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  

• http://www.stat.ubc.ca/~rollin/stats/ssize/

https://www.stat.ubc.ca/~rollin/stats/ssize/


Control group event rate
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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

Optimal information size implications: 

Consider the total number of events

Reasonable 

threshold for 

rating down 

for imprecision 

= 300 events



Rules of  thumb 

Dichotomous outcomes

• 300 events

Continuous outcomes

• 400 people providing outcome measures



Imprecision
Consider

• Sample sizes and number of events
• assess according to effect size, control event rates, Optimal 

information size (OIS)

• Width of confidence intervals 
• Wide confidence intervals indicate uncertainty about the 

effect

• Includes null effect and appreciable benefit or harm (rule 
of thumb: RR<0.75 or >1.25) 

NOT 
just null effect



Imprecision: 
CI includes null AND appreciable benefit or harm



?

Imprecision: 
CI includes null AND appreciable benefit or harm

?



Imprecision: 
CI includes null AND appreciable benefit or harm

rule of thumb: RR <0.75 or >1.25 



Precise: 



Exception to the rule

Small absolute effects

When event rates are very low, 95% confidence intervals around 
relative effects can be very wide, but 95% confidence intervals around 
absolute effects may be narrow. Under such circumstances one may 
decide not to downgrade the quality of evidence for imprecision.





Hip protectors    No hip protectors

29 Hip protectors, 22 no hip protectors 

Favours Hip protectors,    Favours no hip protectors 

Imprecision? 
Not serious      serious very serious

Other fractures



What is the conclusion?

Hip protectors    No hip protectors

Favours Hip protectors,    Favours no hip protectors 

Other fractures

29 Hip protectors, 22 no hip protectors 



Overall quality of  evidence?

Risk of bias?

Inconsistency?

Indirectness?

Imprecision?

Publication bias?

Quality of evidence? 

HIGH, MODERATE, LOW, VERY LOW?



Wearing hip protectors may increase the risk of  other 
fractures (low quality evidence)

Other 
fractures 

Moderate RR 1.33
(0.79 to 2.25) 

721
(4 RCTs) 

⨁⨁◯◯
LOW 60 per 1000 80 per 1000

(47 to 135) 

Downgraded for risk of bias, and imprecise results due to few events and participants in trials.



GDT exercise: Creating an Summary of  
Findings Tables (SoF)

http://www.gradepro.org

Revman file and example of SoF

http://cebgrade.mcmaster/hyderabad

https://www.gradepro.org/
https://cebgrade.mcmaster/hyderabad


GRADE 
for systematic reviews and 

for clinical practice guidelines



DATA 
COLLECTION

- Study 
characteristics

- Study methods

- Individual 
study results

- Summary of 
data

HIGH

⊕⊕
⊕⊕

MODERTE

⊕⊕
⊕⊝

LOW

⊕⊕
⊝⊝

VERY LOW

⊕⊝
⊝⊝

Abstract

Plain language summary

Balance 
between 

benefits and 
harms

Systematic reviews

Clinical practice guidelines

Quality of 
evidence

Patients 
values and 

preferences

Resource 
utilization

Formulate recommendations

• For or against (direction) 
• Strong or weak (strength)

Systematic reviews



Additional resources
http://www.cochrane-handbook.org: Chapters 11 and 12

http://www.gradeworkinggroup.org

- Publications about GRADE criteria from Journal of Clinical Epidemiology and 
events

http://cebgrade.mcmaster.ca

- Online training modules for GRADE and Summary of Findings Tables

http://tech.cochrane.org/revman/other-resources/gradepro

- More training materials for GRADEproGDT

Contact us at support@gradepro.org

https://www.cochrane-handbook.org/
https://www.gradeworkinggroup.org/
https://cebgrade.mcmaster.ca/
https://tech.cochrane.org/revman/other-resources/gradepro
mailto:support@gradepro.org


Additional slides



What can raise quality?

Large magnitude 

• Very large upgrade two levels (RR > 5 or RR < 0.2)

• Large upgrade 1 level (RR > 2 or RR < 0.5)

• everyone used to do badly but after treatment 
almost everyone does well

Example: parachutes to prevent death when jumping 
from airplanes



BMJ 2003

Relative risk reduction:

….> 99.9 % (1/100,000)

U.S. Parachute 

Association reported 821 

injuries and 18 deaths 

out of 2.2 million jumps 

in 2007 





What can raise quality?

Dose response relation 

Example: childhood lymphoblastic leukemia
• risk for CNS malignancies 15 years after cranial irradiation

• no radiation: 1% (95% CI 0% to 2.1%) 

• 12 Gy: 1.6% (95% CI 0% to 3.4%) 

• 18 Gy: 3.3% (95% CI 0.9% to 5.6%)



What can raise quality?

Effects of plausible residual confounding 

• may be working to reduce the demonstrated effect

or 

• increase the effect if no effect was observed



All plausible residual confounding
would result in an overestimate of  effect

Example: Metformin

 Hypoglycaemic drug phenformin causes lactic acidosis

 The related agent metformin is under suspicion for the same 
toxicity.  

 Large observational studies have failed to demonstrate an 
association even though clinicians would be more alert to lactic 
acidosis in the presence of the agent

Example: Vaccination and autism



Other situations

Can you use 

GRADE?



Narrative synthesis – no meta-analysis

Can still use criteria to evaluate quality of the evidence

Criteria to downgrade the evidence
1. Risk of bias

2. Inconsistency (or heterogeneity)

3. Indirectness (PICO and applicability)

4. Imprecision (number of events and confidence intervals)

5. Publication bias

Plus additional factors to increase the quality of the 
evidence

1. Response

2. size of effect

3. confounding



Observational studies

Can still use criteria to evaluate quality of the evidence

Criteria to downgrade the evidence
1. Risk of bias – OBSERVATIONAL STUDIES START AS LOW (new NRS tool?)
2. Inconsistency
3. Indirectness
4. Imprecision 
5. Publication bias

Plus additional factors to increase the quality of the evidence
1. Response
2. size of effect
3. confounding



Only found 1 study

Can still use criteria to evaluate quality of the evidence

Criteria to downgrade the evidence
1. Risk of bias
2. Inconsistency
3. Indirectness
4. Imprecision 
5. Publication bias

Plus additional factors to increase the quality of the evidence
1. Response
2. size of effect
3. confounding


