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Mission 

The mission of the International Society for Evidence-Based Health Care is to develop and 

encourage research in evidence-based health care and to promote and provide 

professional and public education in the field. 

 

Vision 

The society is inspired by a vision to be a world-wide platform for interaction and 

collaboration among practitioners, teachers, researchers and the public to promote 

EBHC.  The intent is to provide support to frontline clinicians making day-to-day decisions, 

and to those who have to develop curricula and teach EBHC. 
 

Key objectives of the Society  

• To develop and promote professional and public education regarding EBHC 

• To develop, promote, and coordinate international programs through 
national/international collaboration 

• To develop educational materials for facilitating workshops to promote EBHC 

• To assist with and encourage EBHC-related programs when requested by an 
individual national/regional organization. 

• To advise and guide on fundraising skills in order that national foundations and 

societies are enabled to finance a greater level and range of activities. 

• To participate in, and promote programs for national, regional and international 

workshops regarding EBCP. 

• To foster the development of an international communications system for 
individuals and organizations working in EBHC-related areas. 

• To improve the evidence systems within which health care workers practice.  
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Edited by: Vahid Ashoorion 

 

Communication of evidence is often ambiguous and imprecise  
Precision and accuracy are important for communication of evidence and 

minimization of harm that can occur with misinterpretation of evidence. Precision and 

accuracy are relatively easy to describe for quantitative concepts, but what does it 

look like for qualitative concepts? What does it mean if the evidence is based on a 

quasi-randomised trial, a pragmatic trial, or real-world evidence? What is “Level 1 

evidence” if the evidence rating system is not explicitly reported? 
As technology advances, systems and tools for natural language processing, 

machine learning, artificial intelligence, and automation are applied to our evidence. It 

makes evidence increasingly communicated, stored, and processed across contexts 

and disciplines in digital environments. In this setting, what will happen when these 

ambiguous phrases are assumed to have precise meanings? 

 

Standard terminologies can overcome ambiguity and imprecision 

A standard terminology is a practical and technical solution that can apply precision to 

the use of language for qualitative concepts. A standard terminology can be 

represented in a code system wherein the system includes terms that are associated 

sets of code, display, definition, and related properties. The code is a unique code 

that a computer system can use to always identify the term. The display is a human-

readable word or phrase that people can use to identify the term, and could be 

translated into different languages or presented differently based on the context. The 



definition provides a method to check precision and accuracy when assigning the 
term to a concept. 

Standard terminologies are used extensively in healthcare with examples like 

SNOMED, ICD-11, and RxNorm and used extensively in scholarly literature with 

examples like Medical Subject Headings (MeSH). However, there are many concepts 

in the communication of scientific evidence that are frequently reported but do not 

have standard terminologies that are widely adopted with machine-readable codes. 

 

Standard terminologies can be shared at Fast Evidence Interoperability 
Resources (FEvIR) 
The Fast Evidence Interoperability Resources (FEvIR) Platform at https://fevir.net is a 

website and cloud-based system for creating, editing, viewing, and sharing scientific 

knowledge in an electronic form designed to standardize data exchange using the 

Health Level Seven International (HL7®) Fast Healthcare Interoperability Resources 

(FHIR®) standard1. The FEvIR Platform is in development to support living systematic 

reviews, living guidelines, sharing across citation repositories, knowledge portals, and 

other projects related to scientific communication. The FEvIR Platform includes 

Builder, Viewer and Converter tools that support the creation and visualization of 

FHIR Resources for representing evidence, evidence variables, evidence reports, 
citations, and knowledge artifact assessments. For example, you can use the Citation 

Builder to create a citation by entering data in easy-to-use data entry fields (like Title, 

Abstract, Last revision date, etc.) and the system will automatically create a citation 

record in a FHIR Citation Resource form for machine use. You can use the Citation 

Viewer to view any citation in the FHIR form and view it in an easy-to-understand 

form. And you can use the MEDLINE-to-FEvIR Converter to submit the PubMed 

Identifier (PMID) and the system will create a full FHIR Citation Resource for you 

automatically. To support standard terminologies (called Code Systems) we built a 

CodeSystem Builder and CodeSystem Viewer on the FEvIR Platform. 

 
EBMonFHIR and COVID-19 Knowledge Accelerator (COKA) Initiatives are 
tackling this challenge 

Since 2018, the HL7 EBMonFHIR project has been extending the FHIR standard to 

provide standards to express health-related evidence and statistics in a machine- 
interpretable form. This project has developed EBM-related FHIR Resources  

including Evidence, EvidenceVariable, EvidenceReport, Citation and 

ArtifactAssessment 

https://fevir.net/


 
Widespread interest in the EBMonFHIR project for COVID-19 related uses resulted in 

the COKA Initiative which is an open virtual group working to accelerate the 

identification, processing, and dissemination of knowledge about COVID-19 by 

developing standards and support tools for computable expression of evidence and 

guidance. COKA currently has 11 active working groups meeting 13 times per week 

(Figure 1). The computable resources representing the content of COKA 

developments are freely available on the FEvIR Platform. 

We are building the Scientific Evidence Code System (SEVCO) 
The Scientific Evidence Code System Development Protocol is posted at 
https://tinyurl.com/SEVCOprotocol and is designed to support an open, sustainable 

standard terminology. Project details can be found on the FEvIR platform 

at  https://fevir.net/resources/Project/27845. We expect about 600 terms in the first 

version to be published for use, and these terms will cover study design, statistics, 

and risk of bias concepts. The draft code system is available at 
https://fevir.net/resources/CodeSystem/27270 (Figure 2). Anyone may comment on any of 

the terms or definitions. Formal agreement to term definitions is accomplished 

through voting by the SEVCO Expert Working Group and anyone is welcome to join. 

We have participants so far from 17 countries in five continents. Please join us in this 

effort to make scientific communication more efficient and accurate at 
https://fevir.net/resources/Project/27845. 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://tinyurl.com/SEVCOprotocol
https://fevir.net/resources/Project/27845
https://fevir.net/resources/Project/27845
https://fevir.net/resources/Project/27845
https://fevir.net/resources/CodeSystem/27270
https://fevir.net/resources/Project/27845


 

Figure 1. Meeting schedule for COKA. Available at: 
https://tinyurl.com/coka2021 

  

 
Figure 2. Example of a term (Non-representative sample) in the developing 
Scientific Evidence Code System, available at: 
https://fevir.net/resources/CodeSystem/27270#SEVCO:00006 
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Importance of Patient Oriented 
Outcomes Over Surrogate 

Outcomes:  Evidence of Glucose 
Lowering Agents 

in Type 2 Diabetes 
  

Pierre La Rochelle 

Edited by: Yasir Rehman 

 

In academic teachings or research meetings, often discussions focus on the 

mechanism of actions of antidiabetic drugs. Also, often to prove the effectiveness of 

antidiabetic drugs, evidence based on the surrogate outcomes is provided. Surrogate 
outcomes are quick and easy to measure and less costly and thus an intervention can 

be introduced in the market faster. However, surrogate outcomes can be misleading 

and do not represent the clinical outcome. As compared to surrogate outcomes, 

patient important outcomes such as mortality, quality of life (QOL) are important to 

make clinical decision making. Secondly, patient important outcomes are reflective of 

patient’s health condition and require less interpretation by the physicians. In the 

current medical era, evidence-based medicine (EBM) is used to enhance patient-

physician communication. In this brief report, we provided a historical background, 

how the management strategies for type 2 diabetes mellitus (T2DM) evolved over the 

last four to five decades. 

  

T2DM is a common prevalent metabolic disorder with approximately 90-98% of the 

diabetic patients have at least one comorbidity. Diabetic patients have twice the risk 
of associated cardiovascular complications and mortality than nondiabetic diabetic 

patients. However, historically, strategies to manage T2DM focused on surrogate 

outcomes than patient important outcomes. Previously, tolbutamide was a commonly 

used antidiabetic agent. In 1961 a historic legislator’s query was presented to the US 



Congress about the lack of effectiveness of tolbutamide on the cardiovascular 
outcomes. Till than Federal Drug Administration (FDA) was using tight blood glucose 

levels to license and market any antidiabetic drugs. This landmark report set a 

direction for the future trialist to assess the impact of the antidiabetic agents on 

cardiovascular complications and mortality. Funded by the NIH, a multicentered 

randomized clinical trial (n= 1027) was conducted by the University Group Diabetes 

Program (UGDP) that compared the effectiveness of Tolbutamide, Phenformin, 

insulin and placebo. (Fig 1) This trial was terminated early due to increased rate of 

cardiovascular complication due to Tolbutamide in 1969 and  

Phenformin in 19711, 2. These unexpected negative results provoked controversy on 

T2D drugs safety, A court battle ensued and ended up at the Supreme Court of 

United-States-of-America, without impacting on UGDP results. Despite this important 

clinical information, the FDA decided to require only tight glucose control to market 

new T2D drugs and made no requirement on cardiovascular safety (or effectiveness) 
Then, very few research attempts were undertaken to investigate cardiovascular 

outcomes in T2D population.  In 1981, the United Kingdom prospective Diabetes 

Study (UKPDS 34)- a government funded trial showed a significant overall mortality 

benefit of metformin3. Although this was a first trial that focused on the patient 

important outcomes, but UKPD trial had limitations due to its small event rate and 

results were not replicated4. Over the next 3 decades, tight glucose control was still 

used as a criteria to license antidiabetic drugs. As a result, very little progress on 

cardiovascular outcomes, if any, were documented on T2D patients as opposed to 

coronary artery disease patients for the same period5. 

  

Between 2005 and 2008, three landmark publications once again sparked debate 

about the patient important outcomes in the management of T2DM. First was a 

systematic review on the effectiveness of Rosiglitazone6 that showed mortality and 
cardiovascular possibility of harms in T2DM patients. Second was the meta-analysis 

of Muraglitazar, a drug effective to decrease glucose and lipid simultaneously, 

showed increased cardiovascular morbidity associated with its use and was stopped 

just before marketing7. Third was the NIH funded trial- the ACCORD trial8. In trial 

patients (n= 10251) with HbA1C of (8.1%) patients were randomly assigned to 

intensive therapy (target HBA1C: </= 6.0%) or standard therapy (target HBA1C: 7-

9%). Although median HbA1C was 6.4% in intensive group but more patients died in 

the intensive control arm (n=257) than the standard control arm (n=203) [HR (95%CI) 

= 1.22(1.01, 1.46)]. In 2008, based on these results FDA issued new 



recommendations for future trialist to focus on patients important outcomes such as 
mortality rate and cardiovascular effects to market T2DM medicines. Seven years 

later and multiple large multicentered RCTs on high cardiovascular risk T2D patients, 

clear benefits were demonstrated on patients-oriented outcomes. A new era came to 

birth for T2D patients. 

  

The Empagliflozin and Liraglutide trials provided evidence in the significant reduction 

of cardiovascular complications, decreased hospital admission days due to heart 

failure and over all mortality9, 10. Even more, some of the antidiabetic drugs also 

showed mortality benefits in nondiabetic patients with hearth failure and nondiabetic 

patients with chronic kidney disease. 

  

In summary, in the era of evidence-based medicine, evidence from a good quality 

large sample RCT’s is important to consolidate clinical practice guidelines and to 
improve quality of care. Results based on the surrogate outcomes might be 

insufficient and misleading to inform clinical practice. Research based on the patient 

important outcomes are more reliable and provide more to clinical decision making. 

 

Figure 1: UGDP CONSORT Diagram 
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Knowledge  
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In the practice of evidence-based medicine, we usually search for the published 

articles in medical databases to find scientific papers with high level of evidence and 

frequent citations. In the search, we would like to show the maps of knowledge 

organization and the level of evidence of the research and research group excellence 

at the same time. 
  

Recently Scott et al.1 showed that in clinical research published in leading orthopedic 

journals no notable association was found between the level of evidence and future 

citation rates. Moreover, another study indicated that in the Plastic Surgery literature, 

the higher level of evidence is not associated with higher citation rates; however, 

conflict of interest, subspecialty topics, journals, and numbers of authors are strong 

predictors of high citation rates.2 Previously, Okike et al. showed the association 

between level of evidence and conflict of interest disclosure with higher citation 

rates.3 

  

We need to pay special attention to the factors associated with the level of evidence 

and citation rates because they are not always correlated with each other. 
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Background 

The applied evidence-based medicine (AEBM) course in the Undergraduate Medical 
Education (UME) curriculum at the University of Calgary aims to teach medical 

students how to critically appraise medical literature and apply evidence into practice. 

Evidence-based practice is crucial for enhancing the quality of care and improvement 

in patient outcomes. Areas of particular focus in the curriculum include diagnosis, 

prognosis, therapeutic interventions, systematic reviews, and guidelines. Five core 

competencies related to evidence-based practice for healthcare professionals have 

been identified and are covered in the course: ask, acquire, appraise and interpret, 

apply, and evaluate.1 The course is delivered through a combination of lectures and 

small group sessions where concepts of clinical informatics and critical appraisal are 

presented and practiced (AEBM I). AEBM II provides structured research or clinical 

elective time where evidence-based medicine concepts are applied in projects chosen 

by students. Upon completion of the course, students are expected to have developed 



critical appraisal skills and have a strong understanding of the fundamental applied 
evidence-based medicine concepts. 

Cards is a platform for endlessly re-playable patient-based cards designed to help 

medical students practice clinical problem-solving skills and prepare for the Medical 
Council of Canada licensing exams (https://cards.ucalgary.ca/). Students expressed 

interest in practice questions for AEBM delivered through Cards, particularly questions 
focusing on practice calculations and interpretation of various epidemiological 

concepts. We aimed to develop a diverse set of Cards to enhance understanding of 

applied evidence-based medicine concepts for medical students. 

 

Summary of the Educational Innovation 

A combination of definition-based, calculation-based, and application-based questions 

were developed in the Cards platform. Our Cards featured questions such as what is 

the definition of number needed to treat, construct a two by two table, and calculate 

absolute risk, relative risk, and number needed to treat, determine if a medical test is 

more appropriate for screening or diagnostic purposes based on the sensitivity and 

specificity of the test. When applicable, the information in the clinical stems was 

randomized including disease names and numbers used for calculations. The Cards 

focused on evidence-based practice competencies on appraise, interpret and apply. 
Detailed feedback was provided for each question. Students who play the cards can 

send comments or questions directly to the card creators through the platform. The 

Cards platform also allows card creators to track how many times each card has been 

played, along with the average time spent on a card, and the proportion of individuals 

who answered a question correctly. The feedback can be used to improve questions if 

they were not clear enough. This feedback also allows the course coordinators to 

identify potential gaps in learning for medical students to assign more time for 

particular concepts depending on the cohort’s needs. 

 

Conclusion 

The Cards platform allows students to receive instantaneous feedback regarding the 

applied evidence-based medicine concepts, practice calculations rooted in critical 

thinking, and high-level application questions. In the future, we hope to create more 

practical questions for other concepts such as the interpretation of systematic review 
forest plots and publication bias funnel plots. Medical students are increasingly turning 

to online recourses to supplement their learning in medical school, and the use of 

online platforms like Cards has skyrocketed during the SARS-CoV-2 pandemic. 

https://cards.ucalgary.ca/
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EBM Diagnostic 
Resource:  docLogica 
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Introduction 
As a medical student, I remember being taught the importance of likelihood ratios in 

diagnostic testing. However, as a clinician, I found it impossible to apply the EBM 

approach to diagnosis at the point of care, as I could never remember all the 

statistics! As a result, I was inspired to create a database of diagnostic information to 

help users to calculate post-test probabilities at the point of care. Over the past 7 
years, I have developed docLogica (www.docLogica.com), a database that contains 

over 1,200 unique diagnostic test likelihood ratios, over 800 pre-test probabilities and 

more. 

  

Example 

To illustrate how you can use docLogica in your clinical practice, consider this case: 

you are assessing a 50-year-old female patient presenting with acute onset dysuria 

and urinary frequency. She thinks she might have a urinary tract infection (UTI). 

Using docLogica, you see that her pre-test probability of UTI is high, at about 50%. 

http://www.doclogica.com/


 

Additionally, docLogica also shows you that a negative urinalysis would only 
decrease her probability to about 15% (Figure 1). Given this result, no quickly 

available testing can decrease her probability of UTI below your treatment threshold, 

which you have set at about 10% (given the low risk of most first line antibiotics). You 

therefore elect to forgo any further assessment and prescribe empiric antibiotics. 

 

Figure 1: 

 
Conclusion 

docLogica is a powerful tool that can help you teach and apply the EBM approach to 

diagnosis at the bedside with actual numbers. I have recently started to offer 

institutional subscriptions for schools and hospitals to enhance their use of EBM in 

diagnostic testing. If you are interested in learning more about this resource, please 
contact me at michael@doclogica.com. 
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Linear and Logistic Regression 
   

Samuel Berkman 

Edited by: Jason Busse 
  

Francis Galton coined the term regression in the 19th century to describe the 

biological phenomenon that the heights of descendants of tall ancestors tend to 

regress toward a normal height.  Udny Yule and Karl Pearson went on to extend the 

definition to describe the relationship between two variables. 

  

 Linear regression is a means of quantifying an association between an independent 

or predictor variable (usually represented graphically on the x-axis) and a dependent 

or target variable (usually represented on the y-axis).   There may be one 

independent variable or many. A linear regression with one independent variable is 

called a univariable analysis, while consideration of multiple independent variables is 

a multivariable analysis. 

  
A simple linear regression model has a continuous outcome and one predictor, 

whereas a multivariable linear regression model has a continuous outcome and 

multiple predictors. A simple linear regression model is expressed as the formula: y = 

α + xb, whereas a multivariable linear regression model is expressed as: y = α + x1b1 

+ x2b2 + . . . + xkbk. In these formulas, y is a continuous dependent variable, x are 

the predictors, alpha is the intercept or starting value of the dependent variable (the 

value of ‘y’ when x=0), and b is the coefficient which conveys the slope or strength of 

the relationship. 

  

An example of a clinical question that can be informed by univariable linear 

regression would be whether body mass index (BMI) is associated with blood 

pressure.  A scatter plot can be used to graphically depict numerous readings of 

weight and blood pressure from individual patients. If the plot shows a consistent 

narrow clustering of measurements, then these factors are likely to be related, and if 
the resulting plot shows a positive slope (i.e., smaller BMI with lower blood pressure, 

and higher BMI with higher blood pressure) then the association is positive. The 

greater the slope, the stronger the relationship. Factors may or may not be causal 

and may be related due to a third factor.  For example, there may be a strong 



correlation between eating ice cream and drowning but there is no causation; people 
eat more ice cream and also swim more in the summer. 

  

An example of a multivariate regression might involve investigating the association 

between multiple potential risk factors (e.g., cholesterol level, age, BMI, smoking 

status) and blood pressure.  The results provide the independent contribution for each 

predictor (adjusted for the other considered factors) to the risk, or to the slope.  

  

Logistic regression differs from linear regression in that the dependent variable is 

binary. Logistic regression produces the odds ratio and confidence interval that 

indicates the association for each considered predictor and the outcome of 

interest.  The logarithmic formula is expressed as: 

log p/1-p = B0 + B1X. Where p is the probability of the patient having a condition, and x 

is the predictor.   The logistic regression coefficient β associated with a predictor X is 
the expected change in log odds of having the outcome per unit change in X. 
  

Logistic regression may be used to predict the risk of developing a given disease (e.g. 
diabetes; coronary heart disease), based on observed characteristics of the patient (age, 

sex, body mass index, results of various blood tests, etc. The trauma and injury severity 

Score (TRISS), which is widely used to predict mortality in injured patients, was 

developed using logistic regression. 

 

Interpretation of linear and logistic regression 

The beta-coefficients produced for each predictor assessed in a linear regression 

model correspond to the change in the continuous dependent variable. In the above 

example, an adjusted analysis that included smoking status would provide the beta-

coefficient for this factor that would correspond to the increase (or decrease) in blood 

pressure (typically measured as millimeters of mercury) associated with positive 

smoking status. 
Odds ratios provided for each factor tested in a logistic regression model indicate the 

‘odds’ of the outcome. A value of ‘1’ indicate there is no association, a value less than 

one supports a negative association (less odds of the event occurring in the presence 

of the factor), and values greater than 1 imply a positive association. Odds ratios are 

a relative measure of association, and to optimize interpretability authors may elect to 

convert the odds ratio to an absolute measure (the absolute risk increase or 

decrease) by multiplying by the baseline risk.    

https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Coronary_artery_disease
https://en.wikipedia.org/wiki/Body_mass_index
https://en.wikipedia.org/wiki/Blood_test
https://en.wikipedia.org/wiki/TRISS
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