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fect our patients.3,13 
	 Clear data presentation is an important requirement for 
practicing EBM.17 It is important to translate the results 
into clinically useful terms.17,41 Five different ways to make 
evidence for therapy more user-friendly are described in the 
book Evidence Based Rheumatology and include: 
	 1.	 Web availability.
	 2.	 Simple quality grading.
	 3.	 Use of percentages and NNT. 
	 4.	 “Faces”: visual aids – a graphical display of treatment 

effect.
	 5.	 Patient handouts or decision-aids in 1, 5, 15, and 

45-minute formats. Four versions of the same infor-
mation from systematic reviews, presented in ever 
increasing detail and graded according to the level 
of evidence. They were developed by the Cochrane 
Musculoskeletal Consumer Group, Musculoskeletal 
Review Group, and Ottawa Health Decision Centre36,53 
and are available on the Ottawa Health Decision Cen-
tre website.65

	 To apply evidence to a patient clinical management, it 
is critical to discuss the evidence, the benefits and harms, 
and the alternative treatments with patients so that they 
understand. This process also involves exploring the 
patient’s values and beliefs, and can be facilitated by the 
use of visual aids, such as a graphical display of treat-
ment effect (Fig. 3) and decision aids.10,36,53,66,67 Patient 
decision-aids present the treatments as a choice of op-
tions and include personalized information about options, 
outcomes, probabilities, and uncertainties in sufficient 
detail for decision-making.36,67 Decision-aids improve 
people’s knowledge of the options, create accurate risk 

perceptions of their benefits and harms, reduce difficulty 
with decision-making, and increase participation in the 
process. They also demonstrate reduced rates of elective 
invasive surgery in favor of conservative options.67 In 
Figure 3, each display represents a total of 100 people 
with rheumatoid arthritis. 
	 Without treatment, five people will experience an ACR50 
response (green faces); with treatment, 41 people will 
experience an ACR50 response (green plus yellow faces). 
Therefore, 36 more people will benefit from the treatment 
(yellow faces). A clinical decision is then made and ap-
plied, taking into account the patient’s preferences, values 
and situation.3,42 Patients’ preferences vary with the type of 
decision-aids; knowledge was found to increase when more 
detailed rather than simpler decision-aids were used. There 
was also greater agreement between their values and choice 
with more detailed decision aids.67

Step 5 – Self Evaluation
The fifth step in practicing EBM is self evaluation. It involves 
evaluating your performance in:

�s��Asking answerable clinical questions.
�s��Finding the best evidence.
�s��Critically evaluating the evidence for its validity and 

potential usefulness.
�s��Integrating the critical appraisal with clinical expertise 

and applying the results in clinical practice.
	 Another step in the self evaluation process is considering 
your patient’s reactions or improved health care.3 This will 
be influenced by their participation in the decision-making 
process, their adherence to treatment, any adverse events 
they experience, and their general health status.

Figure 3 Face tables represent a graphical display of treatment effect: etanercept for rheumatoid arthritis, 25 mg x 12 months, ACR50 
response. Visual Rx calculates and converts data to face tables (Cates C, www.nntonline.net); CER, control event rate; NNT, number 
needed to treat. 
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Conclusion
The practice of the five steps of EBM is a way forward to 
improve the incorporation of best evidence into clinical prac-
tice, as well as to maintain and expand clinically important 
knowledge. However, EBM principles and practice are not 
yet sufficiently disseminated, and there is also the challenge 
for clinicians to integrate it into routine clinical practice. The 
Cochrane Collaboration’s Database of Systematic Reviews 
alleviates the challenge, as it is one of the most reliable and 
quickly accessible sources of best evidence for therapy on 
which to base clinical decisions.

Disclosure Statement
None of the authors have a financial or proprietary interest 
in the subject matter or materials discussed, including, but 
not limited to, employment, consultancies, stock ownership, 
honoraria, and paid expert testimony.

References
1.	 Sackett DL, Rosenberg WMC, et al. Evidence based medicine: 

what it is and what it isn’t. BMJ. 1996;312:71-2.
2.	 Muir Gray JA. Evidence-Based Healthcare. How to Make 

Health Policy and Management Decisions. London: Churchill 
Livingstone, 2004.

3.	 Evidence-Based Medicine Working Group. Evidence-based 
medicine: a new approach to teaching the practice of medicine. 
JAMA. 1992;268(17):2420-5.

4.	 Sweeney K. How can evidence-based medicine help patients 
in general practice? Fam Pract. 1996;13(6):489-90.

5.	 Sackett, DL, Richardson WS, Rosenberg W, Haynes RB (eds): 
Evidence-based medicine: how to practice and teach EBM. 
London: Churchill Livingstone, 2000.

6.	 Audet AM, Greenfield S, Field M. Medical practice guide-
lines: current activities and future directions. Ann Intern Med. 
1990;113:709-14.

7.	 MJ Field, Lohr NL. Clinical Practice Guidelines: Directions 
for a New Program. Institute of Medicine. Washington, DC: 
National Academy Press, 1990.

8.	 MJ Field, Lohr NL. Clinical Practice Guidelines: Directions 
for a New Program. Institute of Medicine. Washington, DC: 
National Academy Press, 1992.

9.	 Woolf SH. The need for perspective in evidence-based medi-
cine. JAMA. 1999 Dec 22-29;282(24):2358-65.

10.	 Glaziou P, Haynes B. The paths from research to improved 
health outcomes. ACP J Club. 2005;142(2):A8-10.

11.	 Faber RG. Information overload. BMJ. 1993;307:383.
12.	 Mulrow CD. Systematic reviews: rationale for systematic 

reviews. BMJ. 1994;309:597-9.
13.	 Sackett DL, Rosenberg WMC. On the need for evidence-based 

medicine. J Public Health Med. 1995;17:3:330-4.
14.	 Dawes MG. On the need for evidence based general and family 

practice. Evid Based Med. 1996;1:68-9.
15.	 Smith R. Filling the lacuna between research and practice: an 

interview with Michael Peckham. BMJ. 1993;307:1403-7. 
16.	 Haines A, Jones R. Implementing findings of research. BMJ. 

1994;308:1488-92.
17.	 Rosenberg W, Donald A. Evidence based medicine: an ap-

proach to clinical teaching. BMJ. 1995;310:1122-6.

18.	 Antman E, Lau J, Kupelnick B, et al. A comparison of results 
of meta-analyses of randomized control trials and recom-
mendations of clinical experts: treatments for myocardial 
infarction. JAMA.1992;268:240-8. 

19.	 Karanicolas PJ, Kunz R, Guyatt GH. Evidence-based medicine 
has a sound scientific base. Chest. 2008;133:1067-71. 

20.	 The Cochrane Library. Available at http://www.thecochraneli-
brary.org. Last accessed February 15, 2009.

21.	 Bero L, Rennie D. The Cochrane Collaboration. Preparing, 
maintaining, and disseminating systematic reviews of the 
effects of health care. JAMA. 1995;274:1935-8.

22.	 The Cochrane Collaboration. Available at http://www.co-
chrane.org. Last Accessed February 15, 2009. 

23.	 Green S, McDonald S. Cochrane Collaboration: more than 
systematic reviews? Intern Med J. 2005;35:4-5.

24.	 Maxwell L, Santesso N, Tugwell P, et al. Method guidelines 
for Cochrane Musculoskeletal Group systematic reviews. J 
Rheumatol. 2006;33:2304-11.

25.	 The Cochrane Musculoskeletal Group. Available at http://
www.cochranemsk.org. Last Accessed February 15, 2009.

26.	 Boers M, Tugwell P. OMERACT, Conference on Outcome 
Measures in Rheumatoid Arthritis Clinical Trials. J Rheuma-
tol. 1993;20:526-91.

27.	 Tugwell P, Brooks P, Boers M. OMERACT II: Conference on 
Outcome Measures in Rheumatoid Arthritis Clinical Trials. J 
Rheumatol. 1995;22:979-99, 1185-207, 1339-433.

28.	 Brooks P, Tugwell P, Boers M. OMERACT III: Conference on 
Outcome Measures in Rheumatoid Arthritis Clinical Trials. J 
Rheumatol. 1997;24:763-802, 979-1001, 1206-37.

29.	 Giannini EH, Ruperto N, Ravelli A, et al. Preliminary defini-
tion of improvement in juvenile arthritis. Arthritis Rheum. 
1997;40:1202-9.

30.	 van der Heijde DMFM, Bellamy N, Calin A, et al. Preliminary 
core sets for endpoints in ankylosing spondylitis. J Rheumatol. 
1997;24:2225-9.

31.	 Boers M, Strand V, Brooks P, Tugwell P. The OMERACT 
Filter for Outcome Measures in Rheumatology. J Rheumatol. 
1998;25:198-9.

32.	 Loke YK, Price D, Herxheimer A. Cochrane Adverse Effects 
Methods Group. Systematic reviews of adverse effects: frame-
work for a structured approach. BMC Med Res Methodol. 
2007;7:32.

33.	 Loke YK, Derry S, Aronson JK. A comparison of three differ-
ent sources of data in assessing the frequencies of adverse re-
actions to amiodarone. Br J Clin Pharmacol. 2004;57(5):616-
21.

34.	 Vandenbroucke JP, Psaty BM. Benefits and risks of drug treat-
ments how to combine the best evidence on benefits with the 
best data about adverse effects. JAMA. 2008;300(20):2417-
19.

35.	 Beckenhaugh RD, Instrup DM: Total hip arthroplasty: A 
review of 333 cases with long follow-up. J Bone Joint Surg 
Am. 1978;60:306-13.

36.	 Tugwell P, Shea B, Boers M, et al (eds): Evidence-Based 
Rheumatology. London: British Medical Journal Books, 2004.

37.	 Oxman AD, Cooic DJ, Guyatt GH. Users’ guides to the medi-
cal literature. VI. How to use an overview. Evidence-Based 
Medicine Working Group. JAMA. 1994;272:1367-71.

38.	 Counsell C. Formulating questions and locating primary 
studies for inclusion in systematic reviews. Ann Intern Med. 



205Bulletin of the NYU Hospital for Joint Diseases 2009;67(2):198-205

1997;127:380-7.
39.	 Richardson WS, Wilson MS, Nishikawa J, Hayward RSA. The 

well-built clinical question: a key to evidence based decisions. 
ACP J Club. 1995:A12-3.

40.	 Khan KS, ter Riet G, Glanville J, et al (eds). Undertaking 
Systematic Reviews of Research on Effectiveness: CRD’s 
Guidance for those Carrying Out or Commissioning Reviews 
(CRD Report Number 4) (2nd ed). York, United Kingdom: 
NHS Centre for Reviews and Dissemination, University of 
York, 2001.

41.	 Haynes RB, Sackett DL, Guyatt GH, Tugwell P. Clinical 
Epidemiology: How To Do Clinical Practice Research. (3rd 
ed). Philadelphia: Lippincott Williams & Wilkins, 2005.

42.	 Mulrow CD, Lohr KN. Proof and policy from medical research 
evidence. J Health Polit Policy Law. 2001 Apr;26(2):249-66.

43.	 Cook DJ, Greengold NL, Ellrodt AG, Weingarten SR. The 
relation between systematic reviews and practice guidelines. 
Ann Intern Med. 1997;127(3):210-6.

44.	 Woolf SH, Grol R, Hutchinson A, et al. Clinical guidelines: 
potential benefits, limitations, and harms of clinical guidelines. 
BMJ. 1999;318:527-30.

45.	 Pubmed. National Library of Medicine. Available at http://
www.ncbi.nlm.nih.gov/pubmed/. Accessed February 15, 
2009.

46.	 Mulrow CD. Rationale for systematic reviews. BMJ. 1994 
Sept 3;309(6954):597-9.

47.	 Blumenauer BBTB, Cranney A, Burls A, et al. Etanercept 
for the treatment of rheumatoid arthritis. Cochrane Database 
of Systematic Reviews 2003, Issue 4. Art. No.: CD004525. 
DOI: 10.1002/14651858.CD004525.

48.	 Blumenauer B, Judd M, Wells G, et al. Infliximab for the 
treatment of rheumatoid arthritis. Cochrane Database of 
Systematic Reviews 2002, Issue 3. Art. No.: CD003785. DOI: 
10.1002/14651858.CD003785. 

49.	 Altman DG. The scandal of poor medical research. BMJ. 
1994;308:283-4.

50.	 Higgins JPT, Green S (eds). Cochrane Handbook for System-
atic Reviews of Interventions. Version 5.0.1 [updated Sep-
tember 2008]. The Cochrane Collaboration, 2008. Available 
from www.cochrane-handbook.org. Last Accessed February 
15, 2009.

51.	 Lethaby A, Lopez-Olivo MA, Blumenauer BBTB, et al. 
Etanercept for the treatment of rheumatoid arthritis. Cochrane 
Database of Systematic Reviews 2009, Issue 2. Art. No.: 
CD004525. DOI: 10.1002/14651858.CD004525 (in progress).

52.	 Cates C. Applying systematic reviews: how useful are the re-
sults of trials in a systematic review when it comes to weighing 
up treatment choices for particular patients? EBM Newsletter 
October 2005. Available at http://www.nntonline.net/ebm/
newsletter/2005/October/Applying_systematic_reviews.pdf/. 
Accessed February 15, 2009.

53.	 Santesso N, Maxwell L, Tugwell PS, et al. Knowledge transfer 
to clinicians and consumers by the Cochrane Musculoskeletal 
Group. J Rheumatol. 2006;33:2312-8.

54.	 Naylor CD, Chen E, Strauss B. Measured enthusiasm: does 
the method of reporting trial results alter perceptions of thera-
peutic effectiveness? Ann Intern Med. 1992;117:916-21.

55.	 McGettigan P, Sly K, O’Connell D, et al. The effects of infor-
mation framing on the practices of physicians. J Gen Intern 
Med. 1999;14:633-642.

56.	 Moxey A, O’connell D, McGettigan P, Henry D. Describing 
treatment effects to patients. How they are expressed makes 
a difference. J Gen Intern Med. 2003;18:948-59. 

57.	 Carling C, Kristoffersen DT, Herrin J, et al. How should the 
impact of different presentations of treatment effects on patient 
choice be evaluated? A pilot randomized trial. PLoS ONE. 
2008;3(11):e3693; Epub 2008 Nov 24.

58.	 Mazur DJ, Hickam DH, Mazur MD. How patients’ preferences 
for risk information influence treatment choice in a case of 
high risk and high therapeutic uncertainty: asymptomatic 
localized prostate cancer. Med Decis Making. 1999;19;394-8.

59.	 Gurmankin AD, Baron J, Armstrong K. The effect of nu-
merical statements of risk on trust and comfort with hypo-
thetical physician risk communication. Med Decis Making. 
2004;24:265-71.

60.	 Covey J. A meta-analysis of the effects of presenting treat-
ment benefits in different formats. Med Decis Making. 
2007;27:638-54.

61.	 Glenton C, Underlanad V, Kho M, et al. Summaries of find-
ings, descriptions of interventions, and information about 
adverse effects would make reviews more informative. J 
Epidemiol. 2006;59:770-8.

62.	 Guyatt GH, Oxman AD, Kunz R, et al. What is “quality of 
evidence” and why is it important to clinicians? BMJ. 2008 
May 3;336(7651):995-8.

63.	 Atkins D, Best D, Briss PA, et al. GRADE Working Group. 
Grading quality of evidence and strength of recommendations. 
BMJ. 2004 Jun 19;328(7454):1490.

64.	 Schünemann H, Broek J, Oxman A, editors. GRADE Hand-
book for Grading Quality of Evidence and Strength of Recom-
mendation. Version 3.2 [updated March 2008]. The GRADE 
Working Group, 2008. Available at http://www.cc-ims.net/
gradepro. Last Accessed February 15, 2009.

65.	 Ottawa Decision Aids. Available at http://decisionaid.ohri.ca/
decaids.html. Last Accessed February 15, 2009.

66.	 O’Connor A. Using patient decision aids to promote evidence-
based decision making. Evid Based Med. 2001;6(4):100-2. 

67.	 O’Connor AM, Bennett CL, Stacey D, et al. Decision aids for 
people facing health treatment or screening decisions (Co-
chrane Review). Cochrane Collaboration. Cochrane Library. 
Issue 1. Oxford: Update Software, 2009. 


