
Book reviews of 
the third edition

‘… a very useful text to which to refer and expand knowledge 
in certain areas.’                   International Journal of Epidemiology

‘… conveys all appropriate information with exceptional 
clarity and simplicity.’            Psychotherapy and Psychosomatics

Order Form

Please send:
_ copy/ies: Matthews, D.E. (Waterloo, Ont.); 
 Farewell, V.T. (Cambridge)

 Using and Understanding Medical Statistics
 4th, completely revised and enlarged edition
 CHF 49.– / EUR 35.– / USD 44.00
 ISBN 978–3–8055–8189–9

For easy ordering or further information 
log on to: www.karger.com/medical_statistics

Postage and handling free with prepayment

Payment
�� Check enclosed �� Please bill me

Please charge this order to my credit card

�� American Express �� Diners
�� Visa  �� Eurocard
�� Mastercard

 Card No.:    

 Exp. date:    

 Name/Address (please print):

 Date:

 Signature:

Using and
Understanding
Medical 
Statistics

D.E. Matthews � V.T. Farewell

4th, completely revised and enlarged edition

KP
 0

71
06

 (3
7.

01
.0

7)
 P

rin
te

d 
in

 S
w

itz
er

la
nd

 (1
.0

8,
 1

.1
5,

 1
.3

2)
  Orders can be placed at agencies, bookstores, 

directly with the publisher, or with any 
Karger distributor.

S. Karger AG, P.O. Box, 4009 Basel (Switzerland)
Fax +41 61 306 12 34, E-Mail orders@karger.ch

USA: S. Karger Publishers, Inc., 
26 West Avon Road, P.O. Box 529, Farmington, 
CT 06085 (USA), Toll free: 1-800-828-5479

Germany: S. Karger GmbH, 79095 Freiburg

France: Librairie Médi-sciences, 75007 Paris

Gulf Council Countries, Iran, Middle East, 
North Africa, Turkey: Trans Middle East Internat. 
Distribution Co. Ltd., KaSha, Amman 11953 
(Jordan)

Japan: Karger Japan, Inc., Tokyo 113-0034

For details and further representatives and 
agencies see www.karger.com/worldwide

 To be ordered through:

Using and

Understanding

Medical 

Statistics

D.E. Matthews � V.T. Farewell

4th, completely revised and enlarged edition

A broad introduction to biostatistics 
that should be on the shelf of every life scientist



 Contents

 Preface to the Fourth Edition
 Preface to the Third Edition
 Preface to the Second Edition
 Preface to the First Edition

Basic Concepts
• Random Variables, Probability
 Distributions and Some Standard 

Notation
• Characteristics of a Distribution:

Mean, Median and Variance

Tests of Signifi cance
• An Example
• Common Features of Significance 

Tests

Fisher’s Test for 2 � 2 
Contingency Tables

• Details of the Test
• Additional Examples of Fisher’s 

Test

Approximate Signifi cance 
Tests for Contingency Tables

• The X2 Test for 2 � 2 Tables
• The X2 Test for Rectangular 

Contingency Tables
• Using Statistical Tables of the X2 

Probability Distribution

Some Warnings Concerning 
2 � 2 Tables

• Combining 2 � 2 Tables
• Matched Pairs Binary Data

Kaplan-Meier or ‘Actuarial’ 
Survival Curves

• General Features of the Kaplan-
Meier Estimate

• Computing the Kaplan-Meier 
Estimate

• A Novel Use of the Kaplan-Meier 
Estimator

The Log-Rank or Mantel-
Haenszel Test for the 
Comparison of Survival Curves

• Details of the Test
• Evaluating the Log-Rank Test – 

A Simple Example
• More Realistic Examples

An Introduction to the 
Normal Distribution

• Basic Features of the Normal 
Distribution

• The Normal Distribution and 
 Significance Testing
• The Normal Distribution and 

Confidence Intervals
• Using Normal Tables

Analyzing Normally 
Distributed Data

• Some Preliminary Considerations
• Analyzing a Single Sample
• Comparisons Based on the 

Normal Distribution
• Testing the Equality of Variances

Linear Regression Models for 
Medical Data

• A Historical Note
• Multiple Linear Regression 
• Correlation
• The Analysis of Variance

Binary Logistic Regression
• Logistic Regression
• Estimation in 2 � 2 Tables
• Reanalysis of a Previous Example
• The Analysis of Dose-Response 

Data

Regression Models for 
Count Data

• The Model for Poisson Regression
• An Experimental Study of Cellular 

Differentiation

Proportional Hazards 
Regression

• A Statistical Model for the 
Death Rate

• The Lymphoma Example
• The Use of Time-Dependent 

Covariates

The Analysis of Longitudinal 
Data

• Liang-Zeger Regression Models
• Random Effects Models
• Multi-State Models

Analysis of Variance
• Representing Categorical Informa-

tion in Regression Models
• Understanding Two-Factor 

Interactions
• Revisiting the INR Study

Data Analysis
• Quality Data
• Initial or Exploratory Analysis
• Primary Analysis
• Secondary Analysis
• A Formal Discussion of Multiple 

Comparisons
• False Discovery Rates

The Question of Sample Size
• General Aspects of Sample Size 

Calculations
• Two Examples of Sample Size 

Calculations
• Some Hazards of Small Studies

The Design of Clinical Trials
• General Considerations
• Trial Organization
• Randomized versus Historical 

Controls
• Intention to Treat
• Factorial Designs
• Repeated Significance Testing
• Sequential Analysis
 

Further Comments Regarding 
Clinical Trials

• Surrogate Endpoints
• Active Control or Equivalence 

Trials
• Other Designs
• Multiple Outcomes
• Multiple Treatment Arms
• Sequential Designs for Efficacy-

Toxicity Trials
• Stochastic Curtailment

Meta-Analysis
• Background
• Study Heterogeneity
• An Illustrative Example
• Graphical Displays
• Sensitivity

Epidemiological Applications
• Epidemiological Studies
• Relative Risk Models
• Odds Ratio Models
• Confounding and Effect 

Modification
• Mantel-Haenszel Methodology
• Poisson Regression Models
• Clinical Epidemiology

Diagnostic Tests
• Some General Considerations
• Sensitivity, Specificity, and 

Post-Test Probabilities
• Likelihood Ratios and Related 

Issues

Agreement and Reliability
• Intraclass Correlation Coefficient
• Assessing Agreement
• The Kappa Coefficient
• Weighted Kappa
• Measures of Agreement for 

Discrete Data
• The Dependence of � on 

Prevalence

 References 
 Subject Index

David E. Matthews   Vern T. Farewell
 

Using and 
Understanding 
Medical 
Statistics
4th, completely revised and enlarged edition

Noteworthy advances have occurred in both the practice of medi-
cine and biostatistical methods since the previous edition of this 
book was published. For example, physicians‘ acceptance of the 
importance of ‘evidence-based medicine‘ is much more widespread 
now than it was in the mid-1990s. Even a casual reading of the 
current medical literature reveals that a basic grasp of statistical 
concepts and a passing appreciation for what statistical analysis 
can and cannot do is essential in order to understand and criti-
cally assess published reports concerning the frontiers of medical 
research.

The fourth revised edition of this highly successful volume rep-
resents the most substantial revision of Using and Understanding 
Medical Statistics since the fi rst edition was published more than 
20 years ago. The authors have added fi ve entirely new chapters 
on Poisson regression, the analysis of variance, meta-analysis, 
diagnostic tests and the subject of measurement agreement and 
reliability. In addition, there are sections describing new topics or 
exploring new examples in the chapters on the Kaplan-Meier esti-
mate, the log-rank test, longitudinal studies, data analysis, clinical 
trials and epidemiological applications. The end result is an excel-
lent introduction to medical statistics, as well as a valuable refer-
ence concerning many of the more complex statistical methods and 
techniques currently appearing in medical publications.
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Epidemiology, Medical Statistics, Public Health
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