
Appendix A: Search strategy 

 
Ovid MEDLINE (1966-2009) 
1. exp "sensitivity and specificity"/ 
2. exp Predictive Value of Tests/ 
3. exp ROC CURVE/ 
4. exp Mass Screening/ 
5. exp diagnosis/ 
6. exp REPRODUCIBILITY OF RESULTS/ 
7. exp false negative reactions/ or false positive reactions.mp.  
8. predictive value.tw. 
9. (sensitivity or specificity).tw. 
10. accuracy.tw. 
11. screening.tw. 
12. roc.tw. 
13. reproducibility.tw. 
14. (false positive or false negative).tw. 
15. likelihood ratio.tw. 
16. accuracy.tw. 
17. di.fs. 
18. or/1-17 
19. limit 18 to meta analysis 
20. systematic review$.tw. 
21. meta analy$.tw. 
22. 20 or 21 
23. exp Meta-Analysis/ 
24. 18 and 23 
25. 18 and 22 
26. 19 or 24 or 25 
27. limit 26 to human 
28. limit 27 to english language 
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Appendix B: Data extraction form 
ui                   ############## 
refid                ########## 
extractor            _______________________ 
first.author         _______________________ 
title   ________________________________________________________________________ 
journal ________________________________________________________________________ 
pub.year             #### 
 
 
************************************************************************************ 
 
[Eligibility criteria:] 
[1. Meta-analysis of diagnostic or prognostic accuracy ] 
[2. Was based on systematic review methodology (key question; search; elgibility 
criteria)] 
[3. Has an imaging, clinical, genetic test - (not risk instruments like APACHE)] 
[4. Exclude comparison of continuous measurements ] 
[NB the above exclude reviews of clinical outcomes after Dx test application] 
 
[1 = yes; 0 = no] 
 
eligible             #           [Is this study eligible?  ] 
excl.reason          
________________________________________________________________________________ 
 
 
************************************************************************************ 
 
/* This is for the performed analyses */ 
 
n.studies             ###      [Total articles in paper - e.g. number at the end of the  

flowchart, N of papers in metanalysis] 
 
n.tests               ##       [Number of different index tests included in any meta- 

analysis: e.g.,  CT or MRI or PET vs. a gold 
standard] 

n.ref.stand           ##       [Number of different reference tests included in any meta- 
analysis: e.g.,  outcomes - breast Ca, lung Ca etc ] 

 
[Another way to look at it: (n.tests) x (n.ref.stand) is giving us the number of meta-
analyses in the paper] 
 
************************************************************************************ 
 
[Try to classify the test that is being studied (medical field)] 
field.cvd            #        [cardiovascular] 
field.obgyn          #        [obstetrics-gynecology] 
field.gi             #        [gastrointestinal] 
field.id             #        [infectious diseases] 
field.onc            #        [hematology-oncology] 
field.kidn           #        [nephrology - urology] 
field.rheu           #        [rheumatology] 
field.pulm           #        [pulmonary medicine] 
field.orth           #        [orthopedics] 
field.psych          #        [psychiatry] 
field.ent            #        [Ear - Nose - Throat] 
field.neuro          #        [Neurology] 
field.peds           #        [Pediatrics] 
 
 
field.other          _______________________________________________________________ 
[if it does not fit to the above list,  free text] 
 
 
************************************************************************************ 
[write 1-Y or 0-N to the following questions] 
binary.test          #        [is this a binary test? - based on  
                              the handling of studies in the meta-analysis ] 
 
************************************************************************************ 
 
[Try to categorise the type of test that the paper studies] 
 
histology.cytology    #        [e.g., biopsy, pap smear] 
clinical.exam         #        [e.g., signs (mcburney's, boas), murmurs,  
                                 blood pressure measurement] 
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imaging               #        [e.g., CT scan, V-Q scan, MRI, chest X-ray] 
biomarker             #        [e.g., PSA, BNP, PTH] 
clinical.test         #        [e.g., this can be a challenge test such as using levodopa  
                                for idiopathic Parkinson's diagnosis, or doing a  

treadmill test (stress test) or doing a tilt test] 
physiologic.test      #        [e.g., measuring electric impendance, EKG, EEG, doppler 

measurement of blood flow (not image, but Qa), sleep 
apnea testing, spirometry] 

endoscopy.exams       #        [e.g., gastroscopy, colonoscopy] 
 
[If there are no obvious candidates for the above, please describe in 80 chars] 
describe.test        _______________________________________________________________ 
 
 
************************************************************************************ 
[Describe the search - again 1 = yes; 0 = no] 
 
exact.search.desc    #    [Do they report the *exact* search in a  
                            way that can be replicated?]  
 
[If the above is 0 then do they report the following] 
search.terms         #    [they list or enumerate search terms without boolean 
                             operands] 
search.on.demand     #    [they state that the exact search is available upon request,  
                 available on a website, or in a previous paper] 
 
yr.searched          #    [search years mentioned] 
qual.exc             #    [in the inclusion criteria do they describe excluding studies 

                       based on study quality  
                 We do count exclusions based on  

               - risk of verification bias  
                 - timing between index and reference test  

administration 
                 - blinding etc. 
                 We do not count study design characteristics  

- i.e., exclusion of retrospective or Xsectional  
studies ] 

min.n                #    [in the inclusion criteria do they describe excluding studies 
                             based on min sample size?] 
min.no.sub           #### [if yes above, fill in cutoff sample size] 
 
Which languages were included? [1] English only --- [2] English + specific other  
--- [3] no restrictions or all --- [4] not stated 
language             #       
 
Which of the following databases were searched? 
Medline              #   [MEDLINE - ANY VENDOR, Pubmed or OVID] 
Embase               #   [EMBASE] 
Conference           #   [conference proceedings] 
biblio               #   [reference lists] 
review               #   [review papers] 
sci                  #   [Science citation index] 
cc                   #   [current contents] 
experts              #   [Contact experts in the field] 
manufacturers        #   [were manufacturers specifically asked for info on studies] 
specific.db          #   [Other specific database] 
manual               #   [handsearching] 
cochrane             #   [Cochrane CENTRAL or Cochrane database of systematic reviews] 
CINAHL               #   [CINAHL] 
unpublished.data     #   [Did they search for unpublished data] 
 
Which funder?  [0] No funder  [1] Non-industry only --- [2] Any industry funding ---  [3] 
not mentioned 
funding              # 
 
************************************************************************************ 
 
[Did the meta-analysis abstract for each individual study the following characteristics?] 
[NB -Answer yes if they describe abstracting this information even if they  

do not report it in a table, or even if they do not perform or report analyses by 
these characteristics -- answer 0 [no] if they do not explicitly state that they 
assessed the characteristic. Only note characteristics that were explicitly 
mentioned. ] 

 
any.qual             #   [did they do any quality assessment - scores or items both count] 
settings             #   [setting of study -- e.g., tertiary care, rural] 
consecutive          #   [whether participants were recruited consecutively or not] 
prospective          #   [whether participants were recruited prospectively or not] 
refstd               #   [the exact definition of the reference standard per study] 
reader               #   [whether the test reader/assessor in each study was  
                          experienced or not] 
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blinding.index       #   [blinding of index test assessor to reference standard  
                          or to clinical information ] 
blinding.refst       #   [blinding of reference test assessor to index test results] 
blinding.unspecif    #   [they mention blinding but not distinguish in the above] 
Age                  #   [describe age distribution in studies e.g., mean, sd] 
Gender               #   [male/female] 
Location             #   [geographic location e.g. US/Europe] 
Spectrum bias        #   [representativeness of spectrum of patients studied or  

description of severity] 
Selection bias       #   [what criteria were used to select patients for study] 
Time                 #   [adequacy of the time interval between the index test and  

reference standard] 
Test Independence    #   [was the reference standard independent of the index test?  
                              i.e. the index test did not form part of the reference  

standard] 
Indeterminant results#   [were uninterpretable/intermediate test results reported?] 
Withdrawals          #   [were withdrawals from the study explained?] 
verbias              #   [verification bias - whether the decision to apply the reference  
                           test is influenced by the results of the index test] 
 
[If they  used QUADAS to rate studies indicate 1 below.  If not, indicate 0. ] 
 
Quadas               # 
Stard                #    
 
[ IMPORTANT NOTE for HANDLING QUALITY EXTRACTIONS: 
When the authors claim to have used QUADAS or STARD 
   First, check the corresponding checklist (QUADAS or STARD) above. 
   Then,  
        - If they report the specific items they used  
            (which may be a subset of the checklists) then check ONLY the items they used.           
        - If they do not report any specific items from that checklist  
             check ALL those that correspond to checklist items. ] 
************************************************************************************ 
 
With respect to the index test classification as (+) or (-) did the analysis  
examine only a single threshold or did it examine multiple thresholds (analysed in any 
way?) 
Indicate  
1= single threshold 
2= multiple, analysed in separate meta-analyses  
3= multiple, analysed in a single model (ordinal) 
 
n.thresholds         #    [based on the handling of the test in the meta-analysis] 
 
Does the paper provide data to repeat analyses?   
has.counts           #    [Yes, if they report counts for the 2x2 tables, i.e., TP, FN,  

FP, TN] 
can.calculate.counts #    [If the above is no, do they provide sufficient statistics to  

calculate counts e.g., sensitivity and N diseased, with 
specificity and N nondiseased OR sensitivity, specificity, 
prevalence and overall sample size OR sensitivity, 
specificity and their CI's ] 

 
************************************************************************************ 
ANALYSES - GENERAL 
 
rem.used             #    [Yes if they used any random effects model in their analyses] 
bayes.used           #    [Yes if they used any bayesian approach in their analyses 
                           using just Bayes rule does not count 
                              as a Bayesian analysis] 
 
************************************************************************************ 
ANALYSES - METRICS  
 
Which of the following metrics were reported or anyhow analysed/calculated?  
Please check only the metrics that were used in a synthesis or to interpret a synthesis. 
For example: A meta-analysis using the bivariate method synthesizes Sensitivity and 
Specificity 
(should be checked). If it then takes the summary Sensitivity and Specificity and 
calculates  
summary LR+ and LR- to aid in interpretation, then we should check LR also. 
 
or                   #   [ diagnostic OR ] 
sens                 #   [ sensitivity ]  
spec                 #   [ specificity ] 
LR                   #   [ likelihood ratios ] 
Acc                  #   [ accuracy ] 
pv                   #   [ predictive values ] 
Q.star               #   [ Synthesis of Q* - i.e. analysis based on Q* from primary  

studies] 
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auc                  #   [ Synthesis of individual ROC AUC's - i.e.  
                          analysis based on AUCs from primary studies] 
 
************************************************************************************   
ANALYSES - GRAPHICS  
 
plot.shown           #   [ Do they show any graphs plots for synthesis ] 
 
Specify the type of graphs that are shown 
 
forest.plot          #   [ Forest plot ] 
roc.space.plot       #   [ Plot in the ROC space - sensitivity vs (1-) specificity ] 
 
 
Other plot(s) related to Dx test analyses  
plot.describe         _______________________________________________________________ 
 
************************************************************************************ 
ANALYSES - HETEROGENEITY  
Testing for heterogeneity 
 
hetero.test          #    [ Did they do any test for heterogeneity or for differential  
                           model fit between fixed and random effects models? ] 
 
Exploring heterogeneity 
0 = no exploration of heterogeneity, (or no heterogeneity to explore) 
1 = subgroup analyses - excluding a single study 
2 = exploration of heterogeneity with regression models  
 
hetero.explore       #    [ for studies that do both meta-regression and subgroup  
                               analyses enter "2" ] 
 
************************************************************************************ 
ANALYSES - MODELS  
 
Do they perform univariate analyses? E.g., separate analyses of sensitivity,  
specificity, analysis of ORs, AUCs, LRs and so on. Note that SROC analyses should not  
be logged here - they should be logged under SROC/HSROC analyses 
 
univariate           #    [ analyses done one outcome-at-a-time ] 
naive.univariate     #    [ Do they do naive "pooling"? Examples are summing up numerator 
                           for sensitivity and specificity, or weighting by size  
                           or getting an unweighted mean ] 
 
 
Do they perform advanced multivariate analyses? E.g., bivariate model (joint analysis of  
 sensitivity and specificity) or the HSROC model (joint analysis of alpha and theta). 
 Note that we do not record meta-regressions with  multiple predictors here. 
0 = no advanced analyses 
1 = bivariate model 
2 = HSROC model 
3 = bivariate and HSROC models  (e.g., if they show the summary point and the line) 
4 = other (e.g. multiple thresholds, or a custom model that is complex) - free text 
 
advanced             #    
other.advanced       __________________________________________________ 
 
 
If they perform SROC/HSROC analyses, what method do they use?  
1 = Moses and Littenberg  
2 = Rutter and Gatsonis  
3 = other (e.g., random intercept variation of Moses, or major axis regression) - free 

text 
 
sroc.model           # 
sroc.other           __________________________________________________ 
 
************************************************************************************ 
ANALYSES - COMPARATIVE  
 
Do they perform formal comparative analyses between 2 or more index tests, based on  
 statistical procedures? Qualitative comparisons (eyeball, or based on overlap of CIs),  
in the absence of a formal statistical test DO NsOT COUNT as comparative. 
 
comparative         # 
 
If yes, where the comparisons direct or indirect? 
Direct:  (1) Both index tests were given to the same patients in each study and were  
           assessed against the same reference standard  
         (2) This design was taken into account in a hierarchical model 
Indirect: All that do not fall under the above  
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direct.comparisons  # 
 
What statistical tests were used for comparing the performance characteristics of index 
tests? 
z.score             #   [ comparisons of summary estimates ] 
meta.regression     #   [ test is a covariate in the HSROC or bivariate or other model ] 
State something about the comparison method:  
compare.method      _______________________________________________________________ 
 
************************************************************************************ 
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Appendix C: List of included studies 

 
1. Abbas SM, Bissett IP, Parry BR. Meta-analysis of oral water-soluble contrast agent in 

the management of adhesive small bowel obstruction. Br J Surg. 2007;94(4):404-
11. 

2. Abdelmoneim SS, Dhoble A, Bernier M, Erwin PJ, Korosoglou G, Senior R, et al. 
Quantitative myocardial contrast echocardiography during pharmacological stress 
for diagnosis of coronary artery disease: a systematic review and meta-analysis of 
diagnostic accuracy studies. Eur J Echocardiogr. 2009;10(7):813-25. 

3. Abdulla J, Abildstrom SZ, Gotzsche O, Christensen E, Kober L, Torp-Pedersen C. 
64-multislice detector computed tomography coronary angiography as potential 
alternative to conventional coronary angiography: a systematic review and meta-
analysis. Eur Heart J. 2007;28(24):3042-50. 

4. Abdulla J, Sivertsen J, Kofoed KF, Alkadhi H, LaBounty T, Abildstrom SZ, et al. 
Evaluation of aortic valve stenosis by cardiac multislice computed tomography 
compared with echocardiography: a systematic review and meta-analysis. J Heart 
Valve Dis. 2009;18(6):634-43. 

5. Abulafia O, Sherer DM. Automated cervical cytology: meta-analyses of the 
performance of the AutoPap 300 QC System. Obstet Gynecol Surv. 
1999;54(7):469-76. 

6. Adams K, Shah PL, Edmonds L, Lim E. Test performance of endobronchial 
ultrasound and transbronchial needle aspiration biopsy for mediastinal staging in 
patients with lung cancer: systematic review and meta-analysis. Thorax. 
2009;64(9):757-62. 

7. Aertgeerts B, Buntinx F, Kester A. The value of the CAGE in screening for alcohol 
abuse and alcohol dependence in general clinical populations: a diagnostic meta-
analysis. J Clin Epidemiol. 2004;57(1):30-9. 

8. Ahmad S, Beckett MW. Value of serum prolactin in the management of syncope. 
Emerg Med J. 2004;21(2):e3. 

9. Akcil M, Karaagaoglu E, Demirhan B. Diagnostic accuracy of fine-needle aspiration 
cytology of palpable breast masses: an SROC curve with fixed and random effects 
linear meta-regression models. Diagn Cytopathol. 2008;36(5):303-10. 

10. Alongi F, Ragusa P, Montemaggi P, Bona CM. Combining independent studies of 
diagnostic fluorodeoxyglucose positron-emission tomography and computed 
tomography in mediastinal lymph node staging for non-small cell lung cancer. 
Tumori. 2006;92(4):327-33. 

11. Alvarez Amezaga J, Barbier Herrero L, Pijoan del Barrio JI, Martin Rodriguez JC, 
Romo Simon L, Genolla Subirats J, et al. Diagnostic efficacy of sentinel node 
biopsy in oral squamous cell carcinoma. Cohort study and meta-analysis. Med 
Oral Patol Oral Cir Bucal. 2007;12(3):E235-43. 

12. Alvarez S, Anorbe E, Alcorta P, Lopez F, Alonso I, Cortes J. Role of sonography in 
the diagnosis of axillary lymph node metastases in breast cancer: a systematic 
review. AJR Am J Roentgenol. 2006;186(5):1342-8. 
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13. Anderson BA, Salem L, Flum DR. A systematic review of whether oral contrast is 
necessary for the computed tomography diagnosis of appendicitis in adults. Am J 
Surg. 2005;190(3):474-8. 

14. Andersson RE. Meta-analysis of the clinical and laboratory diagnosis of appendicitis. 
Br J Surg. 2004;91(1):28-37. 

15. Annovazzi A, Bagni B, Burroni L, D'Alessandria C, Signore A. Nuclear medicine 
imaging of inflammatory/infective disorders of the abdomen. Nucl Med Commun. 
2005;26(7):657-64. 

16. Arbyn M, Buntinx F, Van Ranst M, Paraskevaidis E, Martin-Hirsch P, Dillner J. 
Virologic versus cytologic triage of women with equivocal Pap smears: a meta-
analysis of the accuracy to detect high-grade intraepithelial neoplasia. J Natl 
Cancer Inst. 2004;96(4):280-93. 

17. Arbyn M, Martin-Hirsch P, Buntinx F, Van Ranst M, Paraskevaidis E, Dillner J. 
Triage of women with equivocal or low-grade cervical cytology results: a meta-
analysis of the HPV test positivity rate. J Cell Mol Med. 2009;13(4):648-59. 

18. Arbyn M, Paraskevaidis E, Martin-Hirsch P, Prendiville W, Dillner J. Clinical utility 
of HPV-DNA detection: triage of minor cervical lesions, follow-up of women 
treated for high-grade CIN: an update of pooled evidence. Gynecol Oncol. 
2005;99(3 Suppl 1):S7-11. 

19. Arbyn M, Schenck U. Detection of false negative Pap smears by rapid reviewing. A 
metaanalysis. Acta Cytol. 2000;44(6):949-57. 

20. Arbyn M, Schenck U, Ellison E, Hanselaar A. Metaanalysis of the accuracy of rapid 
prescreening relative to full screening of pap smears. Cancer. 2003;99(1):9-16. 

21. Ashoke R, Brown LC, Rodway A, Choke E, Thompson MM, Greenhalgh RM, et al. 
Color duplex ultrasonography is insensitive for the detection of endoleak after 
aortic endografting: a systematic review. J Endovasc Ther. 2005;12(3):297-305. 

22. Atieh MA. Accuracy of real-time polymerase chain reaction versus anaerobic culture 
in detection of Aggregatibacter actinomycetemcomitans and Porphyromonas 
gingivalis: a meta-analysis. J Periodontol. 2008;79(9):1620-9. 

23. Attia J, Hatala R, Cook DJ, Wong JG. The rational clinical examination. Does this 
adult patient have acute meningitis? JAMA. 1999;282(2):175-81. 

24. Bachmann LM, Haberzeth S, Steurer J, ter Riet G. The accuracy of the Ottawa knee 
rule to rule out knee fractures: a systematic review. Ann Intern Med. 
2004;140(2):121-4. 

25. Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. Accuracy of Ottawa ankle 
rules to exclude fractures of the ankle and mid-foot: systematic review. BMJ. 
2003;326(7386):417. 

26. Bachmann MO, Nelson SJ. Impact of diabetic retinopathy screening on a British 
district population: case detection and blindness prevention in an evidence-based 
model. J Epidemiol Community Health. 1998;52(1):45-52. 

27. Badgett RG, Lucey CR, Mulrow CD. Can the clinical examination diagnose left-sided 
heart failure in adults? JAMA. 1997;277(21):1712-9. 

28. Badgett RG, Mulrow CD, Otto PM, Ramirez G. How well can the chest radiograph 
diagnose left ventricular dysfunction? J Gen Intern Med. 1996;11(10):625-34. 

29. Bafounta ML, Beauchet A, Aegerter P, Saiag P. Is dermoscopy (epiluminescence 
microscopy) useful for the diagnosis of melanoma? Results of a meta-analysis 



 9

using techniques adapted to the evaluation of diagnostic tests. Arch Dermatol. 
2001;137(10):1343-50. 

30. Bafounta ML, Beauchet A, Chagnon S, Saiag P. Ultrasonography or palpation for 
detection of melanoma nodal invasion: a meta-analysis. Lancet Oncol. 
2004;5(11):673-80. 

31. Bagai A, Thavendiranathan P, Detsky AS. Does this patient have hearing 
impairment? JAMA. 2006;295(4):416-28. 

32. Bailey B, Buckley NA, Amre DK. A meta-analysis of prognostic indicators to predict 
seizures, arrhythmias or death after tricyclic antidepressant overdose. J Toxicol 
Clin Toxicol. 2004;42(6):877-88. 

33. Bailey JJ, Berson AS, Handelsman H, Hodges M. Utility of current risk stratification 
tests for predicting major arrhythmic events after myocardial infarction. J Am 
Coll Cardiol. 2001;38(7):1902-11. 

34. Baker PA, Depuydt A, Thompson JM. Thyromental distance measurement--fingers 
don't rule. Anaesthesia. 2009;64(8):878-82. 

35. Bakis S, Irwig L, Wood G, Wong D. Exfoliative cytology as a diagnostic test for 
basal cell carcinoma: a meta-analysis. Br J Dermatol. 2004;150(5):829-36. 

36. Balk EM, Ioannidis JP, Salem D, Chew PW, Lau J. Accuracy of biomarkers to 
diagnose acute cardiac ischemia in the emergency department: a meta-analysis. 
Ann Emerg Med. 2001;37(5):478-94. 

37. Banal F, Dougados M, Combescure C, Gossec L. Sensitivity and specificity of the 
American College of Rheumatology 1987 criteria for the diagnosis of rheumatoid 
arthritis according to disease duration: a systematic literature review and meta-
analysis. Ann Rheum Dis. 2009;68(7):1184-91. 

38. Barnes CJ, Pietrobon R, Higgins LD. Does the pulse examination in patients with 
traumatic knee dislocation predict a surgical arterial injury? A meta-analysis. J 
Trauma. 2002;53(6):1109-14. 

39. Basaran A, Basaran M. Diagnosis of acute appendicitis during pregnancy: a 
systematic review. Obstet Gynecol Surv. 2009;64(7):481-8; quiz 99. 

40. Bastiaannet E, Groen H, Jager PL, Cobben DC, van der Graaf WT, Vaalburg W, et al. 
The value of FDG-PET in the detection, grading and response to therapy of soft 
tissue and bone sarcomas; a systematic review and meta-analysis. Cancer Treat 
Rev. 2004;30(1):83-101. 

41. Bastian LA, Nanda K, Hasselblad V, Simel DL. Diagnostic efficiency of home 
pregnancy test kits. A meta-analysis. Arch Fam Med. 1998;7(5):465-9. 

42. Battaglia M, Pewsner D, Juni P, Egger M, Bucher HC, Bachmann LM. Accuracy of 
B-type natriuretic peptide tests to exclude congestive heart failure: systematic 
review of test accuracy studies. Arch Intern Med. 2006;166(10):1073-80. 

43. Bax JJ, Poldermans D, Elhendy A, Boersma E, Rahimtoola SH. Sensitivity, 
specificity, and predictive accuracies of various noninvasive techniques for 
detecting hibernating myocardium. Curr Probl Cardiol. 2001;26(2):147-86. 

44. Bax JJ, Wijns W, Cornel JH, Visser FC, Boersma E, Fioretti PM. Accuracy of 
currently available techniques for prediction of functional recovery after 
revascularization in patients with left ventricular dysfunction due to chronic 
coronary artery disease: comparison of pooled data. J Am Coll Cardiol. 
1997;30(6):1451-60. 
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45. Beach J, Russell K, Blitz S, Hooton N, Spooner C, Lemiere C, et al. A systematic 
review of the diagnosis of occupational asthma. Chest. 2007;131(2):569-78. 

46. Beattie WS, Abdelnaem E, Wijeysundera DN, Buckley DN. A meta-analytic 
comparison of preoperative stress echocardiography and nuclear scintigraphy 
imaging. Anesth Analg. 2006;102(1):8-16. 

47. Benatar M. A systematic review of diagnostic studies in myasthenia gravis. 
Neuromuscul Disord. 2006;16(7):459-67. 

48. Benjaminse A, Gokeler A, van der Schans CP. Clinical diagnosis of an anterior 
cruciate ligament rupture: a meta-analysis. J Orthop Sports Phys Ther. 
2006;36(5):267-88. 

49. Benninger MS, Payne SC, Ferguson BJ, Hadley JA, Ahmad N. Endoscopically 
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test for detecting at-risk drinking: a systematic review and meta-analysis. J Stud 
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53. Bhardwaj A, Hollenbeak CS, Pooran N, Mathew A. A meta-analysis of the diagnostic 
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systematic review and meta-analysis of the diagnostic accuracy of rapid 
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Appendix D: Reasons for exclusion 

 
Reasons for exclusion Studies 
Not meta-analyses of test accuracy 319 
Cochrane Reviews/ Health Technology Assessments 32 
Individual Patient Data meta-analyses 14 
Narrative reviews 54 
Editorials/ letters/ commentaries  17 
Methodological contributions 13 
Risk score meta-analyses 4 
Meta-analyses of continuous outcomes 4 
No gold standard 4 
Duplicate publications 3 
Animal study 1 
TOTAL 465 
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Appendix E: Regression analyses for trends over 
time 
Appendix Table E1: Regression analyses for trends over time, for all studies included in the 
overview (publication years 1987 to 2009) 

Characteristic Per year OR P-value 
Cardiovascular disease 0.99 (0.95, 1.03) 0.585 
Obstetrics and gynecology 0.98 (0.94, 1.02) 0.352 
Gastrointestinal disease 1.07 (1.02, 1.13) 0.008 
Infectious disease 1.01 (0.97, 1.06) 0.581 
Oncology 1.05 (1.01, 1.09) 0.020 
Nephrology and urology 0.99 (0.92, 1.07) 0.860 
Rheumatology 1.05 (0.88, 1.26) 0.559 
Pulmonary medicine 1.10 (1.03, 1.18) 0.005 
Orthopedics 1.09 (1.00, 1.19) 0.041 
Psychiatry 1.12 (0.99, 1.27) 0.077 
Ear-nose-throat 1.02 (0.92, 1.13) 0.732 
Neurology 1.02 (0.95, 1.10) 0.591 
Pediatrics 1.11 (1.00, 1.24) 0.057 
Histology 0.99 (0.94, 1.03) 0.58 
Clinical exam 1.00 (0.96, 1.05) 0.857 
Imaging 1.00 (0.97, 1.03) 0.905 
Biomarker 1.02 (0.98, 1.06) 0.324 
Clinical challenge tests 1.11 (1.00, 1.23) 0.046 
Physiologic tests 0.99 (0.92, 1.06) 0.667 
Endoscopy 1.03 (0.93, 1.15) 0.540 
Exact search described 1.09 (1.05, 1.14) <0.001 
Search terms provided 1.01 (0.98, 1.05) 0.424 
Search on demand (on non-journal website or from the authors) 1.03 (0.96, 1.11) 0.367 
Years searched were reported 1.08 (1.02, 1.13) 0.004 
Quality criteria for study selection 1.06 (1.02, 1.11) 0.007 
Medline 1.19 (1.11, 1.27) <0.001 
EMBASE 1.28 (1.23, 1.35) <0.001 
Conference proceedings 1.08 (1.02, 1.15) 0.007 
Reference lists of eligible studies 1.02 (0.98, 1.06) 0.315 
Reference lists of relevant review articles 1.01 (0.97, 1.04) 0.672 
SCI or other ISI databases 1.18 (1.09, 1.28) <0.001 
Current Contents 0.92 (0.86, 0.98) 0.015 
Experts in the field 0.98 (0.94, 1.02) 0.311 
Test manufacturers 1.05 (0.96, 1.15) 0.259 
Other specific electronic databases 1.25 (1.18, 1.32) <0.001 
Hand searching of journals 0.99 (0.95, 1.04) 0.664 
Cochrane databases 1.30 (1.23, 1.38) <0.001 
CINAHL 1.25 (1.15, 1.36) <0.001 
Unpublished information 0.97 (0.93, 1.02) 0.212 
Any quality assessment 1.34 (1.28, 1.40) <0.001 
Study settings 1.03 (0.99, 1.06) 0.114 
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Consecutive patient recruitment 1.07 (1.04, 1.11) <0.001 
Prospective study design 1.12 (1.09, 1.16) <0.001 
Details of the reference standard test 0.98 (0.93, 1.03) 0.487 
Reader expertise 1.12 (1.06, 1.19) <0.001 
Blinding (index test assessor to reference standard results) 1.09 (0.98, 1.21) 0.102 
Blinding (reference standard test assessor to index test results) 1.09 (0.98, 1.22) 0.094 
Blinding unspecified 0.91 (0.80, 1.04) 0.158 
Any blinding 1.09 (1.05, 1.13) <0.001 
Patient age 1.15 (1.11, 1.20) <0.001 
Patient sex 1.06 (0.95, 1.18) 0.274 
Location of primary studies 1.20 (1.14, 1.27) <0.001 
Spectrum bias 1.16 (1.04, 1.29) 0.007 
Selection bias 1.14 (1.03, 1.27) 0.015 
Time between index and reference standard test application 1.32 (1.19, 1.48) <0.001 
Test independence 1.21 (1.09, 1.35) <0.001 
Indeterminate test results 1.52 (1.39, 1.66) <0.001 
Withdrawals 1.63 (1.48, 1.81) <0.001 
Verification bias 1.17 (1.13, 1.22) <0.001 
QUADAS 1.62 (1.41, 1.86) <0.001 
STARD 1.15 (0.99, 1.33) 0.059 
Random effects used 1.21 (1.16, 1.26) <0.001 
Bayesian analyses 0.92 (0.70, 1.21) 0.538 
OR 1.17 (1.12, 1.22) <0.001 
Sensitivity 1.07 (1.03, 1.11) <0.001 
Specificity 1.08 (1.04, 1.12) <0.001 
Likelihood ratios 1.13 (1.08, 1.18) <0.001 
Accuracy 0.97 (0.91, 1.04) 0.359 
Predictive values 0.99 (0.95, 1.04) 0.735 
Q* 0.91 (0.84, 0.97) 0.007 
AUC 0.99 (0.92, 1.06) 0.721 
Any graphical display of analysis (synthesis) results 1.13 (1.09, 1.17) <0.001 
Forest plots 1.28 (1.22, 1.35) <0.001 
ROC space plots 1.06 (1.03, 1.10) <0.001 
Heterogeneity testing 1.21 (1.17, 1.26) <0.001 
Univariate analyses 0.97 (0.85, 1.10) 0.627 
Comparative analyses 0.98 (0.94, 1.02) 0.292 
Advanced synthesis methods 1.47 (1.22, 1.78) <0.001 
At least one electronic database in addition to Medline 1.30 (1.24, 1.35) <0.001 
Consideration of English-language studies only 0.96 (0.93, 1.00) 0.028 
Consideration of at least one language other than English 1.05 (1.02, 1.09) 0.003 
Any blinding 1.09 (1.05, 1.13) <0.001 
Provides data for re-analyses 0.96 (0.93, 1.00) 0.027 
Any exploration of heterogeneity 1.08 (1.04, 1.12) <0.001 

Results are presented for 2004 onwards for the following variables: blinding (index test assessor 
to reference standard results); blinding (reference standard assessor to index test results); 
selection bias; spectrum bias; use of the QUADAS checklist. Results are presented for 2003 
onwards for use of the STARD instrument. The STARD and QUADAS checklists were first 
published in January 2003 and November 2003, respectively. 
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Appendix Table E2: Regression analyses for trends over time, for studies included in the overview 
published since 2005 (publication years 2005 to 2009) 

Characteristic Per year OR P-value 
Cardiovascular disease 0.98 (0.83, 1.15) 0.767 
Obstetrics and gynecology 1.18 (0.96, 1.44) 0.117 
Gastrointestinal disease 0.92 (0.78, 1.09) 0.331 
Infectious disease 0.87 (0.72, 1.05) 0.141 
Oncology 1.05 (0.90, 1.23) 0.498 
Nephrology and urology 0.78 (0.58, 1.06) 0.113 
Rheumatology 1.25 (0.64, 2.46) 0.514 
Pulmonary medicine 1.07 (0.86, 1.33) 0.543 
Orthopedics 1.08 (0.82, 1.40) 0.589 
Psychiatry 1.16 (0.79, 1.71) 0.439 
Ear-nose-throat 0.87 (0.58, 1.30) 0.488 
Neurology 1.15 (0.83, 1.61) 0.398 
Pediatrics 1.01 (0.75, 1.37) 0.929 
Histology 1.01 (0.83, 1.24) 0.899 
Clinical exam 1.00 (0.83, 1.22) 0.978 
Imaging 0.97 (0.85, 1.11) 0.647 
Biomarker 1.01 (0.87, 1.17) 0.905 
Clinical challenge tests 0.95 (0.69, 1.30) 0.743 
Physiologic tests 0.81 (0.60, 1.11) 0.200 
Endoscopy 1.31 (0.84, 2.05) 0.237 
Exact search described 1.18 (1.02, 1.37) 0.027 
Search terms provided 0.94 (0.82, 1.08) 0.410 
Search on demand (on non-journal website or from the authors) 0.99 (0.73, 1.34) 0.948 
Years searched were reported 1.13 (0.86, 1.49) 0.372 
Quality criteria for study selection 1.13 (0.96, 1.34) 0.151 
Medline 1.52 (0.95, 2.44) 0.079 
EMBASE 1.02 (0.89, 1.17) 0.778 
Conference proceedings 1.13 (0.92, 1.38) 0.242 
Reference lists of eligible studies 0.96 (0.82, 1.13) 0.652 
Reference lists of relevant review articles 0.87 (0.75, 1.01) 0.075 
SCI or other ISI databases 1.14 (0.94, 1.39) 0.189 
Current Contents 1.16 (0.77, 1.75) 0.480 
Experts in the field 0.84 (0.70, 1.02) 0.073 
Test manufacturers 0.69 (0.49, 0.96) 0.027 
Other specific electronic databases 1.14 (0.99, 1.31) 0.065 
Hand searching of journals 0.74 (0.60, 0.91) 0.004 
Cochrane databases 0.99 (0.86, 1.13) 0.861 
CINAHL 0.98 (0.81, 1.18) 0.818 
Unpublished information 0.84 (0.68, 1.05) 0.123 
Any quality assessment 1.29 (1.03, 1.63) 0.028 
Study settings 1.08 (0.94, 1.25) 0.261 
Consecutive patient recruitment 0.89 (0.77, 1.02) 0.084 
Prospective study design 0.84 (0.73, 0.98) 0.025 
Details of the reference standard test 1.09 (0.89, 1.32) 0.417 
Reader expertise 1.09 (0.92, 1.30) 0.312 
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Blinding (index test assessor to reference standard results) 1.12 (0.97, 1.28) 0.113 
Blinding (reference standard test assessor to index test results) 1.12 (0.98, 1.28) 0.106 
Blinding unspecified 0.78 (0.65, 0.95) 0.011 
Any blinding 0.92 (0.79, 1.07) 0.292 
Patient age 1.09 (0.95, 1.25) 0.210 
Patient sex 1.09 (0.95, 1.25) 0.224 
Location of primary studies 1.07 (0.92, 1.23) 0.385 
Spectrum bias 1.16 (1.02, 1.33) 0.029 
Selection bias 1.11 (0.96, 1.27) 0.148 
Time between index and reference standard test application 1.33 (1.16, 1.54) <0.001 
Test independence 1.10 (0.96, 1.26) 0.189 
Indeterminate test results 1.29 (1.12, 1.49) 0.001 
Withdrawals 1.42 (1.22, 1.65) <0.001 
Verification bias 0.97 (0.84, 1.11) 0.625 
QUADAS 1.46 (1.25, 1.71) <0.001 
STARD 1.03 (0.84, 1.25) 0.789 
Random effects used 1.13 (0.97, 1.31) 0.113 
Bayesian analyses 1.12 (0.70, 1.78) 0.634 
OR 1.21 (1.05, 1.39) 0.007 
Sensitivity 1.14 (0.96, 1.35) 0.144 
Specificity 1.18 (1.00, 1.39) 0.046 
Likelihood ratios 1.09 (0.95, 1.26) 0.221 
Accuracy 0.93 (0.67, 1.28) 0.640 
Predictive values 1.05 (0.86, 1.28) 0.639 
Q* 0.99 (0.55, 1.76) 0.964 
AUC 1.39 (0.93, 2.06) 0.109 
Any graphical display of analysis (synthesis) results 1.13 (0.94, 1.35) 0.190 
Forest plots 1.26 (1.09, 1.44) 0.001 
ROC space plots 0.99 (0.87, 1.14) 0.920 
Heterogeneity testing 1.03 (0.88, 1.20) 0.743 
Univariate analyses 0.95 (0.79, 1.13) 0.543 
Comparative analyses 0.84 (0.70, 1.00) 0.056 
Advanced synthesis methods 1.32 (0.99, 1.77) 0.056 
At least one electronic database in addition to Medline 1.20 (1.02, 1.41) 0.031 
Consideration of English-language studies only 1.06 (0.92, 1.22) 0.450 
Consideration of at least one language other than English 1.01 (0.88, 1.15) 0.912 
Any blinding 0.92 (0.79, 1.07) 0.292 
Provides data for re-analyses 0.95 (0.83, 1.09) 0.458 
Any exploration of heterogeneity 0.99 (0.86, 1.14) 0.862 

Results are presented for 2005 onwards for all variables. 
 
 


