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Quality assessment 

 The rationale 
 The quality of evidence generated by a review depends entirely on 

the quality of primary studies which make up the review 

 A meta-analysis of poor quality studies can not generate high 
quality summary results! 

 “…even elegant statistical manipulations, when performed on biased 
rubble, are incapable of generating unbiased precious stones.” – Iain 
Chalmers 

 Quality assessment is a vital component of all systematic reviews 

 sets apart a systematic review from a narrative review 

 Many reviews which claim to be ‘systematic reviews’ do not 
perform quality assessment 



Quality assessment 

 What does quality mean? 
 Quality means different things to different people 

 In the context of systematic reviews, quality refers to 
methodological quality – the internal validity of primary 
studies 

 Internal validity = lack of bias 

 Bias 
 Selection bias 

 Information bias 

 Confounding 



Guidelines and recommendations: 
GRADE 

http://www.gradeworkinggroup.org/ 



Quality assessment 

 Why assess quality? 

 To set minimum quality standards for inclusion 
of studies 

 Approaches: 

 Include only high quality studies in the review (e.g. 
Cochrane mammography review) 

 Include all studies and ignore quality 

 Include all studies and then look at the impact of quality 
on the study results (using subgroup analysis, meta-
regression, etc.) 



Case study: “Same trials, different takes” 

 Mammography for breast cancer is an established 
screening method 

 Is screening with mammography justifiable? 

 Gotzsche & Olsen [Nordic Cochrane Centre] conducted a 
systematic review in 2000 and updated it in 2001. 

 They identified 8 large RCTs on this topic, with over 
182,000 women randomized 

Gotzsche & Olsen. Is screening for breast cancer with mammography justifiable? Lancet 2000;355:129 – 34. 

Olsen & Gotzsche. Cochrane review on screening for breast cancer with mammography. Lancet 2001;358:1340-42. 

 



“Same trials, different takes” 

 The authors found that no trial data were of high quality 
 Two were of medium quality, and the rest were poor quality or flawed. 

 When the results of the two medium quality trials were combined, 
the risk ratio was 1.00 (95% CI 0.96, 1.05) 

 They concluded that “screening for breast cancer with 
mammography is unjustified” and “any hope or claim that screening 
mammography with more modern technologies than applied in these 
trials will reduce mortality without causing too much harm will have 
to be tested in large, well-conducted randomised trials…” 

Gotzsche & Olsen. Is screening for breast cancer with mammography justifiable? Lancet 2000;355:129 – 34. 

Olsen & Gotzsche. Cochrane review on screening for breast cancer with mammography. Lancet 2001;358:1340-42. 

 



“Same trials, different takes” 

Olsen & Gotzsche. Cochrane review on screening for breast cancer with mammography. Lancet 2001;358:1340-42. 



“Same trials, different takes” 

 The US Preventive Services Task Force (2002) used the same set of 8 trials: 
 “Recently, a 2001 Cochrane Collaboration review of the same trials concluded that six 

of the eight trials were "flawed" or of "poor quality" and that the pooled results from 
the remaining two better trials did not support a benefit from mammography. 

 Although the USPSTF was concerned about many (but not all) of the flaws identified in 
this review, it did not consider the presence of flaws sufficient reason in itself for 
rejecting trial results. 

 The meta-analysis performed for the USPSTF on the most current published data found 
that the pooled effect size of the combined trials was sizable and statistically significant: 
the summary relative risk (RR) of breast cancer death among women randomized to 
screening in seven trials that included women older than 50 was 0.77 (95 percent CI, 
0.67-0.89). 

 The USPSTF recommends screening mammography, with or without clinical breast 
examination, every 1-2 years for women aged 40 and older.” 

 

http://www.ahcpr.gov/clinic/3rduspstf/breast cancer/ 

 



2009 Update of the USPSTF guidelines 



Quality assessment 

 Why assess quality? 
 To see if differences in study quality can explain 

heterogeneity in study results 

 To weight the study results by quality 
 Higher quality studies are weighted more than lower quality 

studies 

 To allow the readers to interpret the strength of 
evidence 

 To identify future research questions 



Quality assessment 

 Quality assessment instruments 

 Score approach using quality scales 

 Each item in a scale gets a numeric score 

 An overall quality score is generated by adding up the scores 
of each item 

 Cut-offs are then used to categorize as “high” vs “low” quality 

 Component approach 

 Items in a checklist are scored as Yes or No 

 No overall numeric score is computed 

 Subjective judgment on high vs low quality 





Juni et al. 
JAMA 1999 



Quality instruments will depend on study design 

Pai M 
McGill Univ 



Checklists and scales for RCTs 



Quality assessment 

 Quality assessment of RCTs 
 Users’ Guides to the Medical Literature checklist: 

 Were patients randomized? 

 Was randomization (allocation) concealed? 

 Were patients analyzed in the groups to which they were 
randomized? (intention-to-treat analysis) 

 Were patients in the treatment and control groups similar with 
respect to known prognostic variables? 

 Were patients aware of group allocation? 

 Were clinicians aware of group allocation? 

 Were outcome assessors aware of group allocation? 

 Was follow-up complete? 

Guyatt et al. Users’ Guides to the Medical Literature. Chicago: AMA Press, 2002 



Quality assessment: Jadad Scale for 
quality of RCTs 

Jadad AR, et al. Assessing the quality of reports on randomized clinical trials: Is blinding necessary? Controlled Clin Trials 1996;17:1-12. URL: 

http://www.bmjpg.com/rct/chapter4.html 

“The use of this scale is 
explicitly discouraged. As well 
as suffering from the generic 
problems of scales, it has a 
strong emphasis on reporting 
rather than conduct, and does 
not cover one of the most 
important potential biases in 
randomized trials, namely 
allocation concealment” 
 
- Cochrane Handbook 



Cochrane tool for risk of bias in 
RCTs 

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



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



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









Checklists and scales for 
observational studies (case-
control and cohort) 



Quality assessment 

 Quality assessment of observational studies: cohort studies 
 The Newcastle-Ottawa Scale 

 Selection 
 1) Representativeness of the exposed cohort 

 2) Selection of the non exposed cohort 

 3) Ascertainment of exposure 

 4) Demonstration that outcome of interest was not present at start of study 

 Comparability 
 1) Comparability of cohorts on the basis of the design or analysis 

 Outcome 
 1) Assessment of outcome  

 2) Was follow-up long enough for outcomes to occur 

 3) Adequacy of follow up of cohorts 

http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm 



Quality assessment 

 Quality assessment of observational studies: case-control 
studies: 
 The Newcastle-Ottawa Scale: 

 Selection 
 1) Is the case definition adequate? 

 2) Representativeness of the cases 

 3) Selection of Controls 

 4) Definition of Controls 

 Comparability 
 1) Comparability of cases and controls 

 Exposure 
 1) Ascertainment of exposure 

 2) Same method of ascertainment for cases and controls 

 3) Non-Response rate 

http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm 



http://www.sign.ac.uk/methodology/checklists.html 



http://www.sign.ac.uk/methodology/checklists.html 





Checklists for diagnostic studies 



QUADAS tool for quality assessment of 

diagnostic studies 

Whiting P et al. BMC Med Res Meth 2003 



http://www.bris.ac.uk/quadas/quadas-2 



For sample quality assessment 
checklists, check the USB drive! 



Study quality vs reporting 

 Methodological quality versus quality of reporting 

 It is hard to separate quality of reporting from 
methodological quality 

 “Not reported” is not always “not done” 

 It is best to have categories such as: 

 Criteria met 

 Criteria not met 

 Not reported or can’t tell 

 Reviewers often will have to write to the authors of 
primary studies and obtain missing information 

 Emailing authors might be a good strategy 



Study quality vs. study reporting 

Characteristic Before contact 

% [N = 49] 

After contact 

% [N = 49] 

Blinding 

Double blind 

Single blind 

Unblinded 

Not reported 

 

12 

14 

0 

74 

 

35 

24 

10 

31 

Sampling 

Consecutive/random 

Not consecutive/random 

Not reported 

 

18 

6 

76 

 

49 

20 

31 

Data collection 

Prospective 

Retrospective 

Both 

Not reported 

 

51 

0 

2 

47 

 

61 

4 

10 

25 

Pai M, et al. Quality assessment in meta-analyses of diagnostic studies: what difference does email contact with authors make? Abstract: 

XI Cochrane Colloquium, Barcelona, Spain, 26 – 31, October 2003.  

Data from a 

meta-analysis 

of NAAT for 

TB meningitis 

(Pai et al. 

Lancet Infect 

Dis 2003) 



Initiatives to improve quality 
of reporting 

 CONSORT: reporting of RCTs 
 STARD: reporting of diagnostic 

studies 
 STROBE: reporting of 

observational studies 
 PRISMA: reporting of meta-

analyses of RCTs 
 MOOSE: reporting of meta-

analyses of observational studies 
 

http://www.equator-network.org/ 



Juni, P. et al. BMJ 2001;323:42-46 

Do design flaws affect RCT results? 



Do design 

flaws affect 

diagnostic 

study 

results? 

Rutjes et al. CMAJ 2006 

487 diagnostic studies 



Quality assessment 

 How can one use quality information during 
analysis? 
 Narrative discussion of impact of quality on results 

 Display study quality and results in a tabular format 

 Weight the data by quality (not recommended) 

 Subgroup analysis by quality 

 Include quality as a covariate in meta-regression 



Tabular display of quality information 



Impact of quality on results: example 1 

Egger et al. Systematic reviews in health care. London: BMJ books, 2001. 

Beta-carotene intake and cardiovascular mortality  

Graphical display of quality information 



Impact of quality on results: example 2 

Egger et al. Systematic reviews in health care. London: BMJ books, 2001. 



Hormone 
replacement 
therapy and 
cardiovascular 
disease 

BMJ  2004;329:868-869 (16 October)  

Impact of quality on results: example 3 



Nutr Metab Cardiovasc Dis 2007 

Impact of quality on results: example 4 

Case-control: 
OR = 1.83 
 
Cohort: 
RR = 1.16 



Impact of quality on results: example 5 

Meta-Analysis of Mobile Phone Use and Risk of Tumor 

Myung et al. J Clin Oncol 2009 



Data extraction 

 Extraction of data and quality assessment are usually 
done together 

 Development of a clear, well-designed data 
extraction form and coding instruction manual is 
crucial 

 Pilot testing is absolutely necessary! 

 Reproducibility reduces error and subjectivity 

 Contacting authors for missing data increases the 
accuracy of collected data 



Commercial serological tests for the diagnosis of tuberculosis: an updated systematic review  

and meta-analysis, Steingart et al PLoS Medicine (in press) 



Does Bleach Processing Increase the Accuracy of Sputum Smear Microscopy for 

Diagnosing Pulmonary Tuberculosis? Cattamanchi . J Clin Microbiol. 2010 



Cochrane SR on Xpert MTB/RF by Steingart K et al. 



http://systematic-review.net/ 



https://support.google.com/drive/answer/87809?hl=en (courtesy: Alex Demarsh) 

Create a Google form 

https://support.google.com/drive/answer/87809?hl=en


Data extraction 

 Process of data extraction 

 Subjective process, prone to error 

 Extraction should be preceded by training and standardization among 
the two reviewers 

 To make it less subjective, best done by two independent reviewers 

 If done by one person, a proportion of the forms can be cross-checked 
by the second reviewer 

 Disagreements between reviewers should be resolved by consensus or 
by a third reviewer 

 Mark the disagreements and consensus data on any one form in red ink 

 Compute inter-rater reliability using Kappa for main outcomes and study 
quality data 



Data extraction 

 Process of data extraction 
 Once data extraction is over, enter data into a database manager 

 Access, Excel, etc. 

 Enter only the consensus data 

 Compute and report inter-rater reliability 

 Missing data may be handled by contacting authors 
 Use email a lot! 

 Ask specific, pointed questions 

 Do not overwhelm the authors with too many questions! 

 Keep track of how many you contact and how many respond 

 

For sample data extraction forms and quality assessment 
checklists, and author contact template, check the USB drive! 




