
Conclusion
The single best performing criterion for distinguishing a study that is reasonably fit-for-purpose is to determine whether the primary 

outcome has sufficient validity for the decision at hand. Further enhancements to quality can be achieved by using epidemiologic methods 

to minimize the effects of bias. Study reports that rate relatively well on this screening require further examination to understand 

applicability, effect size, and bias. The absence of a broadly acceptable gold standard makes it difficult to validate which items cleanly 

distinguish high-quality non-interventional CE research. 
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Predictive Values by Item for All Validation Test Sets
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D1 D2 D3 D4 D5 D6 M1 M2 M3 M4 M5

POSITIVE PREDICTIVE VALUES

Systematic Review 1

PPV 0.40 0.49 0.54 0.59 0.47 0.60 0.38 0.46 0.69 --† 0.75

N/D 10/25 20/41 19/35 16/37 20/43 12/20 6/16 18/39 11/16 --† 9/12

Systematic Review 2

PPV 0.48 0.48 0.58 0.52 0.47 0.75 0.33 0.33 0.91 --† 0.7

N/D 15/31 19/40 19/33 17/33 20/43 9/12 7/21 7/21 10/11 --† 7/10

Single Expert Review 1

PPV 0.57 0.63 0.56 0.70 0.58 0.73 0.56 0.59 0.65 0.63 0.56

N/D 16/28 19/40 18/32 16/23 22/38 11/15 14/25 23/39 13/20 12/19 9/16

Single Expert Review 2

PPV 0.68 0.62 0.59 0.74 0.58 0.64 0.65 0.58 0.68 0.55 0.69

N/D 19/28 16/26 18/29 14/19 19/33 9/14 13/20 0/1 13/19 11/20 11/16

Concordant Expert Review 1

PPV 0.67 0.71 0.63 0.83 0.44 1.00 0.44 0.67 0.50 1.00 1.00

N/D 4/6 5/7 5/8 5/6 4/9 1/1 4/9 6/9 2/4 4/4 2/2

Concordant Expert Review 2

PPV 0.63 0.60 0.55 0.67 0.55 0.50 0.67 0.55 0.50 0.50 0.50

N/D 5/8 6/10 6/11 4/6 6/11 2/4 6/9 6/11 2/4 1/2 1/2

No.  rated > 0.7** 2 1 0 4 0 3 2 1 4 1 4

NEGATIVE PREDICTIVE VALUES

Systematic Review 1

NPV 0.60 1.00 1.00 0.73 1.00 0.67 0.46 0.80 0.65 --† 0.71

N/D 9/15 2/2 3/3 8/11 1/1 16/24 13/28 4/5 17/26 --† 24/34

Systematic Review 2

NPV 0.67 0.83 0.83 0.78 1.00 0.66 0.45 0.45 0.70 --† 0.61

N/D 8/12 5/6 5/6 7/9 1/1 19/29 10/22 10/22 23/33 --† 22/36

Single Expert Review 1

NPV 0.50 -- 0.50 1.00 -- 0.58 0.38 -- 0.46 0.00 0.38

N/D 2/4 0/0 1/2 6/6 0/0 11/19 3/8 0/0 6.13 0/1 8/21

Single Expert Review 2

NPV 0.80 0.25 0.50 0.82 1.00 0.44 0.50 0.00 0.47 0.33 0.50

N/D 4/5 1/4 2/4 9/11 1/1 8/18 6/12 0/1 7/15 1/3 10/20

Concordant Expert Review 1

NPV 0.50 -- 1.00 1.00 -- 0.56 0.33 1.00 0.43 -- 0.56

N/D 1/2 0/0 1/1 2/2 0/0 5/9 1/3 1/1 3/7 0/0 5/9

Concordant Expert Review 2

NPV 1.00 -- -- 0.67 -- 0.50 1.00 1.00 0.43 0.50 0.50

N/D 1/1 0/0 0/0 2/3 0/0 3/6 2/2 1/1 3/7 1/2 5/10

No.  rated > 0.7** 3 2 3 6 3 2 1 3 2 0 1

Legend: N = numerator (number of articles that raters and experts agreed on quality);  D = denominator (total number of articles
rated on quality by raters); * No raters responded “insufficient” to these questions; † Question not included in systematic review; ** 
values ending in 0.5 were rounded up

GRACE Checklist Questions

See www.graceprinciples.org for full checklist with response options
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Background 

While there is growing demand for information about comparative 

effectiveness (CE), there is little understanding about whether non-

interventional studies can be good enough for decision support. 

Objective

To develop and validate an item checklist that can be used to qualify non-

interventional comparative effectiveness studies that are sufficiently rigorous in 

design and execution for decision support.

Methods

An 11-item checklist was developed through literature review and consultation 

with experts from ISPOR, ISPE, payer groups, private sector, and academia. 

Since no gold standard exists for validation, three approaches were used to 

rate 88 articles about drugs, medical devices, and medical procedures for 

testing: 

1) Quality assessments from published systematic reviews

2) Opinions of 9 recognized experts

3) Concordant assessments of articles from 5 experts

113 volunteers from five continents conducted a total of 280 assessments of 

88 articles. Positive predictive values (PPV) and negative predictive values 

(NPV) of individual items compared testers’ assessments to those of experts. 

Results

• Concordance of expert opinion was 52%. Most checklist questions performed 

better. 

• The data questions showed better NPV than the methods questions, whereas 

the methods questions showed better PPV than data questions. 

- Ten of the 11 questions showed potential for NPV using a cut-point of 0.67.

- Nine of the 11 questions showed some potential for their PPV. 

• The single question that consistently performed best addressed the validity of 

the primary outcome(s) [D4].


