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Critical appraisal tools

“Relax, it's much worse than you think”
— Hunt, E. (1996)

Michael Crowe
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Systematic
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[Evidence Syntheses]

Critically-Appraised Individual

Articles [Article Synopses]

Randomized Controlled Trials

Cohort Studies

Case-Controlled Studies
Case Series / Reports

Background Information / Expert Opinion
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* Problems
— Variety of sources
— Not comprehensive
— Incomplete scoring
— Lack validity & reliability




A critical review SN
* Focus  Methods

— Design — Critical review

— Evaluation * |[nclusion criteria

— Peer reviewed e Exclusion criteria

— Search strategy
— Ethics
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Search results = 6,255

Ineligible = 5,846 Potential = 409

Duplicates = 75

Assessed = 334

Excluded = 289 Included = 45

9 = Quiality assurance/service delivery

5 = Diagn

97 = Not critical appraisal tool

51 = Not peer reviewed

36 = Developed by other person/group
36 = How to critically appraise

19 = Reporting guideline

11 = Published before 1980

7 = Systematic review of CATs
6 = CAT for a narrow function
6 = Metrics (e.g. Impact Factor)

4 = Clinical guideline appraisal
2 = Economic evaluation

ostic study appraisal

* Research design

— General: 24 (53%)
» All designs: 6 (13%)
» All quantitative: 5 (11%)
» All experimental: 4 (9%)
» All qualitative: 9 (20%)
— Specific: 19 (42%)
* True experimental: 11 (24%)
 Various: 8 (18%)
— Not stated: 7 (16%)




Results — Quantitativeont.) SN
« Design strategy « Validity

— Expert or group: 42 (93%) — Some: 3 (7%)

— Literature: 3 (7%) — Little or none: 42 (93%)
e Explanation  Reliability

— Comprehensive: 5 (11%) — Some: 10 (22%)

— Some: 23 (51%) — Little or none: 35 (78%)

— None: 17 (38%) « Validity & reliability?
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Conclusion — Quantitative
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 Ignore basic research and testing methods
e Be careful what critical appraisal tool you use

e Questions to ask
— What research designs?
— Compare research designs?
— Validity and reliability data?
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e Preliminaries
— Text (2)
— Title (1)
— Abstract (2)
* Introduction
— Background (2)
— Obijective (2)

* Research design
— Design type (2)
— Intervention, input, exposure (3)
— Qutcome, output, predictor (3)
— Bias and other (4)
e Sampling
— Sampling method (2)
— Sample size (2)
— Sampling protocol (3)
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e Ethical matters e Results

— Participant (2) — Analysis, integration, interpretation
method (3)

— Essential analysis (3)
— Qutcome, output, predictor
analysis (3)
e Discussion
— Interpret (4)
— Generalise (2)
— Concluding remarks (3)

— Researcher (2)

e Data collection
— Collection method (2)
— Collection protocol (3)




Conclusion — Qualitative SIS

AUSTRALIA

* Develop a critical appraisal tool
— Health research
— Qualitative and quantitative
— Appropriate scoring system
— Validity and reliability

Randomized Controlled Trials
{RCTs)

Cohort Studies

Case-Controlled Studies
Case Series / Reports

Background Information / Expert Opinion \
2006 Dartrmeth College
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Crowe Critical Appraisal Tool

5. Data collection
Collection method

atego em de pto
e M Present; [¥] Abse ot applicable

1. Preliminaries

1. Collection method(s) chosen 0 and why O
2. Suitability of collection method(s) O

1. Include date(s) O, location(s) O, setting(s) O, personnel O, materials O, processes 0

Collection protocol

Title 1. Includes study aims O and design O 2. Method(s) to ensure/enhance quality of measurement/instrumentation 0
Abstract 1. Key information O 3. Manage non-participation O, withdrawal O, incomplete/lost data O
2. Bal d O and inf tive O . -
(assess last) alanced L and informative Is it worth continuing?
Text 1. Sufficient detail others could reproduce O
(assess last) 2. Clear/concise writing O, table(s) O, diagram(s) O, figure(s) O 6. Ethical matters

2. Introduction

Participant ethics

1. Informed consent O, equity O
2. Privacy 0, confidentiality/anonymity 0

Researcher ethics

1. Ethical approval O, funding O, conflict(s) of interest O
2. Subjectivities 0, relationship(s) with participants/cases O

Background 1. Summary of current knowledge O
2. Specific problem(s) addressed 0 and reason(s) for addressing O Is it worth continuing?
Objective 1. Primary objective(s), hypothesis(es), or aim(s) O
2. Secondary question(s) O 7. Results
Is it worth continuing? Analysis, Integration, A.L.l. method(s) for primary outcome(s)/output(s)/predictor(s) chosen 0 and why O
Interpretation method Additional A.L.I. methods (e.g. subgroup analysis) chosen 0 and why O
3. Design Suitability of analysis/integration/interpretation method(s) O

Research design 1. Research design(s) chosen 0O and why O
2. Suitability of research design(s) O
Intervention, 1. Intervention(s)/treatment(s)/exposure(s) chosen O and why O
Treatment. EX re |2 Precise details of the intervention(s)/treatment(s)/exposure(s) O for each group 1
eatment, posure 3. Intervention(s)/treatment(s)/exposure(s) valid O and reliable O
Outcome, Output, 1. Outcome(s)/output(s)/predictor(s)/measure(s) chosen 0 and why O
i 2. Clearly define outcome(s)/output(s)/predictor(s)/measure(s) O
Predictor, Measure 3. Outcome(s)/output(s)/predictor(s)/measure(s) valid 0 and reliable O
Bias, etc 1. Potential bias O, confounding variables O, effect modifiers O, interactions O
2. Sequence generation [, group allocation O, group balance O, and by whom O
3. Equivalent treatment of participants/cases/groups O
Is it worth continuing?
4. Sampling

Sampling method

Sampling method(s) chosen O and why O
Suitability of sampling method 0

Sample size

Sample size O, how chosen O, and why O
Suitability of sample size O

Sampling protocol

. Target/actual/sample population(s): description O and suitability O
Participants/cases/groups: inclusion O and exclusion [ criteria
Recruitment of participants/cases/groups O

R R

Is it worth continuing?

Essential analysis

Flow of participants/cases/groups through each stage of research O
Demographic and other characteristics of participants/cases/groups O
Analyse raw data O, response rate 0, non-participation/withdrawal/incomplete/lost data O

Outcome, Output,
Predictor analysis

Summary of results O and precision O for each outcome/output/predictor/measure
Consideration of benefits/harms O, unexpected results 0, problems/failures O
Description of outlying data (e.g. diverse cases, adverse effects, minor themes) O

WNS[WON=2ON =

8. Discussion

Interpretation 1. Interpretation of results in the context of current evidence 0O and objectives O
2. Draw inferences consistent with the strength of the data O
3. Consideration of alternative explanations for observed results O
4. Account for bias O, confounding/effect modifiers/interactions/imprecision O
Generalisation 1. Consideration of overall practical usefulness of the study O
2. Description of generalisability (external validity) of the study O
Concluding remarks 1. Highlight study’s particular strengths O
2. Suggest steps that may improve future results (e.g. limitations) O
3. Suggest further studies O
[o. Total
I Total score 1. Add all scores for categories 1-8




Papers in the review SRR

AUSTRALIA

Boutron I, Moher D, Tugwell P et al. A checklist to evaluate a report of a nonpharmacological trial (CLEAR NPT) was developed using
consensus. J Clin Epidemiol. 2005; 58(12): 1233-40.

Cesario S, Morin K, Santa-Donato A. Evaluating the level of evidence of qualitative research. J Obstet Gynecol Neonatal Nurs. 2002;
31(6): 708-14.

Chalmers TC, Smith H, Blackburn B et al. A method for assessing the quality of a randomized control trial. Control Clin Trials. 1981;
2(1): 31-49.

Cho MK, Bero LA. Instruments for assessing the quality of drug studies published in the medical literature. JAMA. 1994, 272(2): 101-4.

Coté L, Turgeon J. Appraising qualitative research articles in medicine and medical education. Med Teach. 2005; 27(1): 71-5.

de Vet HCW, de Bie RA, van der HeijJden GIJMG, Verhagen AP, Sijpkes P, Knipschild PG. Systematic reviews on the basis of
methodological criteria. Physiotherapy. 1997; 83(6): 284-9.

Dixon-Woods M, Shaw RL, Agarwal S, Smith JA. The problem of appraising qualitative research. Qual Saf Health Care. 2004; 13(3):
223-5.

Downs SH, Black N. The feasibility of creating a checklist for the assessment of the methodological quality both of randomised and
non-randomised studies of health care interventions. J Epidemiol Community Health. 1998; 52(6): 377-84.

Duffy ME. A research appraisal checklist for evaluating nursing research reports. Nurs Health Care. 1985; 6(December): 539-47.
DuRant RH. Checklist for the evaluation of research articles. J Adolesc Health. 1994; 15(1): 4-8.

Evans M, Pollock AV. A score system for evaluating random control clinical trials of prophylaxis of abdominal surgical wound infection.
Br J Surg. 1985; 72(4): 256-60.

Genaidy AM, Lemasters GK, Lockey J et al. An epidemiological appraisal instrument - A tool for evaluation of epidemiological studies.
Ergonomics. 2007; 50(6): 920-60.




Papers In the reviewont.) N

AUSTRALIA

Glynn L. A critical appraisal tool for library and information research. Library Hi Tech. 2006; 24(3): 387-99.

Hawker S, Payne S, Kerr C, Hardey M, Powell J. Appraising the evidence: Reviewing disparate data systematically. Qual Health Res.
2002; 12(9): 1284-99.

Heacock H, Koehoorn M, Tan J. Applying epidemiological principles to ergonomics: A checklist for incorporating sound design and
interpretation of studies. Appl Ergon. 1997; 28(3): 165-72.

Heller RF, Verma A, Gemmell |, Harrison R, Hart J, Edwards R. Critical appraisal for public health: A new checklist. Public Health.
2008; 122(1): 92-8.
Hunt DL, McKibbon KA. Locating and appraising systematic reviews. Ann Intern Med. 1997; 126(7): 532-8.

Jadad AR, Moore RA, Carroll D et al. Assessing the quality of reports of randomized clinical trials: Is blinding necessary? Control Clin
Trials. 1996; 17(1): 1-12.

Kuper A, Lingard L, Levinson W. Critically appraising qualitative research. BMJ. 2008; 337(7671): 687-9.
Lichtenstein MJ, Mulrow CD, Elwood PC. Guidelines for reading case-control studies. J Chronic Dis. 1987; 40(9): 893-903.

Loney PL, Chambers LW, Bennett KJ, Roberts JG, Stratford PW. Critical appraisal of the health research literature: Prevalence or
incidence of a health problem. Chronic Dis Can. 1998; 19(4): 170-6.

Long AF, Godfrey M. An evaluation tool to assess the quality of qualitative research studies. Int J Soc Res Methodol. 2004; 7(2): 181-
96.

MacAuley D. READER: An acronym to aid critical reading by general practitioners. Br J Gen Pract. 1994; 44(379): 83-5.

Maher CG, Sheerington C, Herbert RD, Moseley AM, Elkins M. Reliability of the PEDro scale for rating quality of randomized
controlled trials. Phys Ther. 2003; 83(8): 713-21.




Papers In the reviewont.) N

AUSTRALIA

Meijman FJ, de Melker RA. The extent of inter- and intra-reviewer agreement on the classification and assessment of designs of
single-practice research. Fam Pract. 1995; 12(1): 93-7.

Melnyk BM, Fineout-Overholt E. Rapid critical appraisal of randomized controlled trials (RCTs): An essential skill for evidence-based
practice (EBP). Pediatr Nurs. 2005; 31(1): 50-2.

Moncrieff J, Churchill R, Drummond DC, McGuire H. Development of quality assessment instrument for trials of treatments for
depression and neurosis. Int J Methods Psychiatr Res. 2001; 10(3): 126-33.

Nielsen ME, Reilly PL. A guide to understanding and evaluating research articles. Gifted Child Q. 1985; 29(2): 90-2.
Oxman AD, Guyatt GH. Guidelines for reading literature reviews. Can Med Assoc J. 1988; 138(8): 697-703.

Pluye P, Gagnon M-P, Griffiths F, Johnson-Lafleur J. A scoring system for appraising mixed methods research, and concomitantly
appraising qualitative, quantitative and mixed methods primary studies in Mixed Studies Reviews. Int J Nurs Stud. 2009; 46(4):
529-46.

Rangel SJ, Kelsey J, Colby CE, Anderson J, Moss RL. Development of a quality assessment scale for retrospective clinical studies in
pediatric surgery. J Pediatr Surg. 2003; 38(3): 390-6.

Rasmussen L, O'Conner M, Shinkle S, Thomas MK. The basic research review checklist. J Contin Educ Nurs. 2000; 31(1): 13-7.

Reis S, Hermoni D, Van-Raalte R, Dahan R, Borkan JM. Aggregation of qualitative studies - From theory to practice: Patient priorities
and family medicine/general practice evaluations. Patient Educ Couns. 2007; 65(2): 214-22.

Reisch JS, Tyson JE, Mize SG. Aid to the evaluation of therapeutic studies. Pediatrics. 1989; 84(5): 815-27.

Shea B, Grimshaw J, Wells G et al. Development of AMSTAR: A measurement tool to assess the methodological quality of systematic
reviews. BMC Med Res Methodol. 2007; 7(10).




Papers In the reviewont.) N

AUSTRALIA

Sindhu F, Carpenter L, Seers K. Development of a tool to rate the quality assessment of randomized controlled trials using a Delphi
technique. J Adv Nurs. 1997; 25(6): 1262-8.

Stige B, Malterud K, Midtgarden T. Toward an agenda for evaluation of qualitative research. Qual Health Res. 2009; 19(10): 1504-16.

Tate RL, McDonald S, Perdices M, Togher L, Schultz R, Savage S. Rating the methodological quality of single-subject designs and n-
of-1 trials: Introducing the single-case experimental design (SCED) scale. Neuropsychol Rehabil. 2008; 18(4): 385-401.

Treloar C, Champness S, Simpson PL, Higginbotham N. Critical appraisal checklist for qualitative research studies. Indian J Pediatr.
2000; 67(5): 347-51.
Urschel JD. How to analyze an article. World J Surg. 2005; 29(5): 557-60.

Valentine JC, Cooper H. A systematic and transparent approach for assessing the methodological quality of intervention effectiveness
research: The Study Design and Implementation Assessment Device (Study DIAD). Psychol Methods. 2008; 13(2): 130-49.

Verhagen AP, de Vet HCW, de Bie RA et al. The Delphi list: A criteria list for quality assessment of randomized clinical trials for
conducting systematic reviews developed by Delphi consensus. J Clin Epidemiol. 1998; 51(12): 1235-41.

Vickers A. Critical appraisal: How to read a clinical research paper. Complement Ther Med. 1995; 3(3): 158-66.
Walsh D, Downe S. Appraising the quality of qualitative research. Midwifery. 2006; 22(2): 108-19.

Wilson A, Henry DA. Meta-analysis Part 2: Assessing the quality of published meta-analyses. Med J Aust. 1992; 156(3): 173-4,7-
8,80,84-87.




References = MBS 00K

AUSTRALIA

Crowe, M., & Sheppard, L. (2011). A review of critical appraisal tools show they lack rigor:
Alternative tool structure is proposed. Journal of Clinical Epidemiology, 64(1), 79-89.
doi:10.1016/}.jclinepi.2010.02.008

Crowe, M., & Sheppard, L. (2011). A general critical appraisal tool: An evaluation of
construct validity. International Journal of Nursing Studies, (Online).
doi:10.1016/}.ijnurstu.2011.06.004

Crowe, M., Sheppard, L., & Campbell, A. (in press). Reliability analysis for a proposed
critical appraisal tool demonstrated value for diverse research designs. Journal of
Clinical Epidemiology. doi:10.1016/j.jclinepi.2011.08.006

Crowe, M., Sheppard, L., & Campbell, A. (in press). Comparison of the effects of using the
Crowe Critical Appraisal Tool versus informal appraisal in assessing health research: A
randomised trial. International Journal of Evidence-Based Healthcare.
doi:10.1111/}.1744-1609.2011.00237.X




