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Learning Objectives

4

At the end of this educational activity, participants should 
be able to:

1. Appraise evidence using the Oxford Centre for 
Evidence-Based Medicine’s Levels of Evidence 
(LOE) Taxonomy

2. Distinguish between disease-oriented outcomes 
(DOO) and patient-oriented outcomes (POO)

3. Determine whether reliable, patient-oriented 
evidence supports a treatment option or coverage for 
a requested health care service
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Collision

5

“ What are we to do when the irresistible force of the need to offer 

clinical advice meets the immovable object of flawed evidence? All 

we can do is our best: give the advice, but alert the advisees to the 

flaws in the evidence on which it is based.  ”

[ Evidence-Based On-Call: Acute Medicine. Edinburgh: Churchill Livingstone, 2001, p. 641 ]



Reliable Evidence
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Everyone Has Evidence

7

• The question is whether the evidence is sufficiently reliable for the 

clinical question or context
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Evolution of Reliability

8

1. Mechanism-based reasoning

2. Observational evidence

3. Randomized controlled trials

4. Systematic reviews and meta-analyses
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[ Br Med J 1948;2(4582):769-82. PMID: 18890300 ]
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Smith vs. Jones

10

“ A common method of integrating several studies with inconsistent 

findings is to carp on the design or analysis deficiencies of all but a 

few studies—those remaining frequently being one’s own work or 

that of one’s students or friends—and then advance the one or two 

‘acceptable’ studies as the truth of the matter.  ”

[ Educ Res 1976;5(10):3-8 ]
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[ N Engl J Med 1977;297(20):1091-6. PMID: 909566 ]
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[ N Engl J Med 1977;297(20):1091-6. PMID: 909566 ]
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[ Cochrane Database Syst Rev 2025;1(1):CD012942. PMID: 39880377 ]
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[ InterQual, ibid. ]
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Free of Bias

17

“ Bias is defined as the systematic tendency of any factors 

associated with the design, conduct, analysis, evaluation and 

interpretation of the results of a study to make the estimate of the 

effect of a treatment or intervention deviate from its true value.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Five Major Sources of Bias

21

1. Bias arising from the randomization process

2. Bias due to deviations from intended interventions

3. Bias due to missing outcome data

4. Bias in measurement of the outcome

5. Bias in selection of the reported result

[ Cochrane Handbook for Systematic Reviews of Interventions, v. 6.4 (2024), Table 8.2.a  ]
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Random Allocation

22

“ Generation of random sequence should be done by some 

independent personnel, usually a statistician, who is not going to be 

involved in the conduct of the RCT. The access to this sequence 

should be restricted to only a few individuals who absolutely need 

to have access (such as the pharmacist who will be preparing the 

medication) and not the investigators or personnel involved in 

ascertaining outcome.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Allocation Concealment

23

“ This means that neither front-line care providers, investigators or 

participants are aware of whether the next eligible participant will be 

receiving treatment or control intervention.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Blinding

24

“ Unconscious information bias may be introduced if the investigators 

or participants are aware of who is getting the intervention and who 

is not. The procedure of blinding the participants (single blind) or 

both investigators and participants (double blind) helps to eliminate 

this unconscious information bias.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Study Conduct

25

“ The main premise of conducting an RCT is that the participants 

should be treated exactly the same way in both arms except for the 

intervention/control treatment. All other procedures of treatment, 

diagnosis, investigations, alterations etc. should follow the routine 

process and no undue advantage or testing should be performed 

on patients in the trial. These data should be collected to identify 

issues of contaminations, crossover of intervention and co-

interventions.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Outcome Ascertainment

26

“ The prespecified primary and secondary outcomes should be 

collected by independent observers who are unaware of the 

allocation and treatment arms of participants. As far as possible, it 

is advisable that objective measures are used for ascertaining 

outcome so that personal bias on the part of the collector does not 

come into play.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Missing Data

27

“ It is also important that the outcome is collected in all randomized 

patients. The number of patients with missing outcome data should 

be minimized as far as possible. A high rate of attrition will lead to 

reduced confidence in the results and may lead to biased 

estimates.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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Sample Size & Power

28

“ One would always like to conduct a study that has adequate 

sample size and power so that the conclusions generated from the 

experiment can be applied to the broader population with ample 

confidence. The required sample size to test a hypothesis is 

governed by the effect size.  ”

[ Acta Obstet Gynecol Scand 2018;97(4):380-387. PMID: 29377058 ]
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[ Cochrane Database Syst Rev 2025;1(1):CD012942. PMID: 39880377 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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[ N Engl J Med 2025;392(6):555-565. PMID: 39258838 ]
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Meta-Analytic Bias

37

• Search bias

- Not enough databases

- Language restrictions

- Insufficient attention to grey literature
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Grey Literature

38

“ One valid caveat was pointed out by an anonymous peer reviewer 

of this paper. It is possible that published random control trials are a 

biased sample of all completed trials. Trials wholly negative or 

favoring the placebo may have never been submitted or accepted 

for publication. Data suggesting publication bias have been 

reported by one of us […]. The only conceivable way to handle this 

problem us to make a plea that anyone having such unpublished 

data send them to the authors of this review.  ”

[ N Engl J Med 1977;297(20):1091-6. PMID: 909566 ]
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Grey Literature

39

“ […] on average, published trials showed a 9% greater treatment 

effect than grey trials […]. Overall there were more published trials 

included in the meta-analyses than grey trials […]. Published trials 

had more participants on average. The most common types of grey 

literature were abstracts (55%) and unpublished data (30%). […] 

This has important implications for reviewers who need to ensure 

they identify grey trials, in order to minimise the risk of introducing 

bias into their review.  ”

[ Cochrane Database Syst Rev 2007;2007(2):MR000010. PMID: 17443631 ]



© 2024 United HealthCare Services, Inc. All Rights Reserved.

High Risk of Bias

40

“ Our results indicate that systematic reviews published in some of 

the most influential journals in the field do not implement enough 

measures in their search strategies to reduce the risk of PB 

[publication bias], nor do they assess the risk of its presence or 

take the risk of its presence into consideration when inferring their 

results.  ”

[ Syst Rev 2024;13(1):11. PMID: 38169404 ]
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[ New Yorker. 13 Dec 2010, pp. 52ff ]
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Patient-Oriented 
Evidence
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[ BMJ 2002;325(7371):983. PMID: 12411333 ]
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[ Am Fam Physician 2018;98(11):660G-660H ]
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Would a Patient Notice?

46

• Effect size

• Dichotomized outcomes

• Minimal clinically important difference (MCID)
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[ Wikipedia. Effect Size. Accessed 03/03/2025 ]
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Dichotomized Data

48

• Clinical trials for major depressive disorder (MDD)

- ≥ 50% reduction in symptoms compared to baseline

- Remission
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[ N Engl J Med 2023;389(14):1298-1309. PMID: 37792613 ]
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MCID

50

• Smallest change in a treatment outcome that a patient would 

identify as important
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[ Optum, ibid. ]



Mash-Up
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[ Am Fam Physician 2009;79(10):875-7. PMID: 19496387 ]



The End
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Presenter’s Qualifications

58

• I’ve been teaching evidence-based medicine (EBM) at the 

University of Minnesota since 2004

• I worked for Optum (and a predecessor company) from 2018 to 

2025

- I served on a medical policy team that developed coverage 

determination guidelines

• The following slide is a high-level policy that integrates many of 

the concepts considered in this presentation
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[ Optum serves as the TPA for AHP ]
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