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Key steps of a systematic review 

1. Defining the review question and criteria for selecting studies 

2. Searching for studies 

3. Selecting studies and collecting data 

4. Assessing risk of bias in included studies 

5. Synthesizing data (meta-analysis) 

6. Addressing reporting biases 

7. Interpreting results and drawing conclusions 

8. Updating the review 
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Searching for studies - RCTs 

Cochrane Highly Sensitive Search Strategy  

1. randomized controlled trial [pt] 

2. controlled clinical trial [pt] 

3. randomized [tiab] 

4. placebo [tiab] 

5. drug therapy [sh] 

6. randomly [tiab] 

7. trial [tiab] 

8. groups [tiab] 

9. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 

10. animals [mh] NOT humans [mh] 

11. #9 NOT #10 
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Searching for studies - observational studies 

• No validated optimal search strategies to identify observational 

studies in bibliographical databases 
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Searching for studies - RCTs 
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Searching for studies - observational studies 

• No systematic registration 

 

• Registration not so simple 

- Studies? 

- Hypothesis, protocol or full analysis plan? 

- Data set? 

 

• “Knowing the complete results of all conducted  studies on a 
question of interest is important. A greater challenge is to 
understand how many potential studies do not exist, when they 
could readily have been conducted.” 

 

 Ioannidis. JAMA. 2012;308(6):575-576 

Dal-Ré et al. Science Translational Medicine 2014, 6:224 7 



Assessing risk of bias - RCTs 
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Assessing risk of bias – observational studies 

• No widely agreed quality criteria 

 

• A methodological systematic review identified 86 tools  

– 41 simple checklists 

– 12 checklists with additional summary judgments 

– 33 scales 
 

Sanderson S, Tatt ID, Higgins JPT. Int J Epidemiol 2007;36:666–676  9 



Assessing risk of bias – observational studies 

Theoretical considerations point to several methodological 
aspects that are likely to be important: 

1. Methods for selecting study participants 

– appropriate source population (cases/controls or cohort) 

 

2. Methods for measuring exposure and outcome variables 

 

3. Methods to control confounding 

 

4. Design-specific sources of bias 

– recall bias, interviewer bias, lack of blinding 
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Assessing risk of bias – observational studies 

• Generic instrument but tailored to each study design 
 

• Validation of instrument is required 

– Litlle empirical evidence, mostly expert opinions, no meta-

epidemiological study 
 

• The magnitude of the impact of risk of bias features on effect 

sizes is not documented 

 

 

11 



Meta-analysis - RCTs 

• Inverse variance approach to MA: the larger the study (small 

study precision), the larger its weight in a weighted average of 

individual study estimates 

 

• Study precision could be considered to be the best single proxy 

for the cumulative effect of the different sources of bias in MA 

Dechartres et al. BMJ 2013;346:f2304 

Moreno et al. Stat Med 2012;31(14):1407-17 12 



Meta-analysis – observational studies 

• The size of a study may not the best indicator of which study 

is likely to yield the least biased estimates 

 

• Smaller studies can devote more attention to addressing 

important methodological aspects (selection of population, 

measurement of exposure of interest and confounding factors) 

than larger studies 

 

• Inverse-variance MA may lead to very precise but misleading 

estimates 
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Adressing reporting bias - RCTs 

• Publication bias 

• Time lag bias 

• Selective outcome reporting bias 

• Selective analyses reporting bias 

• Duplicate bias 
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Addressing reporting bias – observational studies 

• Publication bias 

• Time lag bias 

• Selective outcome reporting bias 

• Selective analyses reporting bias 

• Duplicate bias 

• Selective reporting of adjusted estimates 

• Selective reporting of exposure ascertainment methods 
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Detecting reporting biases and  

related small-study effects 

Hemingway et al. PLoS Med 7(6): e1000286 16 



 Publication bias in the social sciences 

221 studies funded by 

the US National  

Science Foundation 

Franco et al. Science 2014;345(6203):1502-5 17 



• Survey of 389 epidemiological studies published in 2004-2005 

in major general and specialty medical journals 

 

• 89% highlighted some statistically significant relative risk 

 

Almost all biomedical studies 

are “statistically significant” 

Kavvoura et al. PLoS Med 2007;4(3): e79 18 



Interpreting findings – observational studies 

“A user’s guide to performing plastic surgery on meta-analyses of 
observational studies” 

1. Ignore biases 

2. Assess risk of bias and discuss it qualitatively alongside MA 

3. Assess risk of bias and avoid performing MA 

4. Weight studies according to a quality score in MA  

5. Restrict MA to low risk of bias studies 

6. Model biases specifically in single studies, try to get the 
single-study results closer to the truth and/or with more 
appropriately estimated uncertainty, then combine these 
corrected results 

 

 
Greenland. Biostatistics 2001;2:463–71 

Salanti. J Clin Epidemiol. 2009;62:115-22 

Ioannidis. Int J Epidemiol. 2011;40(3):777-9 19 



Conclusions 

• The methodology of systematic reviews is applicable to any 
research design, including observational studies 

• Methodological research is in progress or needed 

• Meta-analysis should NOT be a prominent component of 

systematic reviews of observational studies 

– Careful examination of possible sources of heterogeneity 

– Confounding and selection bias 

– Bigger is not necessarily better 

– Danger that MA of observational data produce very precise 

but spurious results 

• Individual patient data  MA 

20 Egger M. BMJ 1998;316:140-44 
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• Open a popular cookbook 

 

• Randomly check 50 ingredients 

 

• How many of those are associated with increased or 

significantly decreased cancer risk in the scientific literature? 

 

Diet causes cancer 
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Associated with cancer risk 

• veal, salt, pepper spice, flour, egg, bread, pork, butter, 

tomato, lemon, duck, onion, celery, carrot, parsley, 

mace, sherry, olive, mushroom, tripe, milk, cheese, 

coffee, bacon, sugar, lobster, potato, beef, lamb, 

mustard, nuts, wine, peas, corn, cinnamon, cayenne, 

orange, tea, rum, raisin 

Schoenfeld and Ioannidis, Am J Clin Nutrition 2012 23 
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