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Essential Evidence-Based Medicine

Evidence-based medicine (EBM) — using the best evidence in the literature for the best care
for an individual patient — sounds very simple. Yet most medical students and physicians do
not have the mathematical background or training to critically evaluate published research.
This “consumer’s guide” to EBM helps you become a more discriminating reader of the
medical literature. An introduction to scientific methods and study design leads on to a
better understanding of measurements and sources of bias. There is a brief introduction
to statistics and hypothesis testing (Type I and II errors) and measures of risk and efficacy.
The second half of the book teaches medical decision making including discussions of the
clinical examination and sources of bias in that examination, likelihood ratios, sensitivity,
specificity, and predictive values, and advanced topics in medical decision making. This is
an ideal introductory text for medical students and all health-care professionals.

Dan Mayer, M. D. is a professor of emergency medicine at Albany Medical College in New
York. A graduate of Albert Einstein College of Medicine, he has been practicing emergency
medicine for 24 years. For the last 10 years he has developed and taught a required 4-year
course called Evidence Based Health Care at Albany Medical College. He has been a tutor at
evidence-based health-care seminars around the world and has spoken frequently about
teaching evidence-based medicine to educators, medical school faculty, undergraduate
medical students, and residents at conferences internationally and in the USA.
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Every effort has been made in preparing this book to provide accurate and up-to-date
information that is in accord with accepted standards and practice at the time of
publication. Nevertheless, the authors, editors, and publisher can make no warranties
that the information contained herein is totally free from error, not least because clinical
standards are constantly changing through research and regulation. The authors, editors,
and publisher therefore disclaim all liability for direct or consequential damages resulting
from the use of material contained in this book. Readers are strongly advised to pay
careful attention to information provided by the manufacturer of any drugs or equipment

that they plan to use.

The publisher has used its best endeavors to ensure that the URLs for external websites
referred to in this book are correct and active at the time of going to press. However, the
publisher has no responsibility for the websites and can make to guarantee that a site will

remain live or that the content is or will remain appropriate.
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In 1992 during a period of innovative restructuring of the medical school curricu-
lum at Albany Medical College, Dr. Henry Pohl, then Associate Dean for Academic
Affairs, asked me to develop a course to teach students how to become lifelong
learners and how the health-care system works. This charge became the focus of a
new longitudinal required four-year course initially called CCCS or Comprehen-
sive Care Case Study. In 2000, the name was changed to Evidence Based Health
Care (EBHC).

During the next ten years a formidable course was developed. It concentrates
on teaching evidence-based medicine (EBM) and health-care systems operations
to all medical students at Albany Medical College. The first syllabus was based
on a course in critical appraisal of the medical literature intended for internal
medicine residents at Michigan State University. This core has expanded by incor-
porating medical decision making and informatics. The basis for the organization
of the book lies in the concept of the educational prescription proposed by Scott
Richardson, M.D.

The goal of the text is to allow the reader, whether medical student, resident,
allied health care provider, or practicing physician, to become a critical consumer
of the medical literature. This textbook will teach you to read between the lines
in a research study and apply that information to your patients.

For reasons I do not clearly understand many physicians are “allergic” to math-
ematics. It seems that even the simplest mathematical calculations drive them
to distraction. Medicine is mathematics. Although the math content in this book
is on a pretty basic level, most daily interaction with patients involves some un-
derstanding of mathematical processes. We may want to determine how much
better the patient sitting in our office will do with a particular drug, or how to
interpret a patient’s concern about a new finding on their yearly physical. Far
more commonly, we may need to interpret the information from the Internet that
our patient brought in. Either way, we are dealing in probability. However, I have
endeavored to keep the math as simple as possible.

This book does not require a working knowledge of statistical testing. The math
is limited to simple arithmetic and a handheld calculator is the only computing
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viii Preface

instrument that is needed. Online calculators are available to do many of the
calculations needed in the book and accompanying CD-ROM. They will be refer-
enced and their operations explained.

TheneedforlearningEBMis elucidated in the opening chapters of the book. The
layout of the book is an attempt to follow the process outlined in the educational
prescription. You will be able to practice your skills with the practice problems on
the accompanying CD-ROM. The CD-ROM also contains materials for “journal
clubs” (critical appraisal of specific articles from the literature) and PowerPoint
slides.

A brief word about the (D-ROM

The attached CD-ROM is designed to help you consolidate your knowledge and
apply the material in the book to everyday situations in EBM. There are four types
of problems on the CD:

(1) Multiple choice questions are also called Self-assessment learning exercises.
You will be given information about the answer after pressing “submit” if you
get the question wrong. You can then go back and select the correct answer.
If you are right, you can proceed to the next question. A record will be kept of
your answers.

(2) Shortessay questions are designed for one- to three-sentence answers. When
you press “submit” you will be shown the correct or suggested answer for that
question and can proceed to the next question. Your answer will be saved to
a specified location in your computer.

(3) Calculation and graphing questions require you to perform calculations or
draw a graph. These must be done off the program. You will be shown the
correct answers after hitting the “submit” button. Your answer will not be
saved.

(4) Journal clubs require you to analyze a real medical study. You will be asked
to fill in a worksheet with your answers in short essay form. After finishing, a
sample of correct and acceptable answers will be shown for you to compare
with your answers.
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