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practical statistics for medical research altman is a foundational resource for
professionals and students involved in medical research who seek to understand and apply
statistical methods. This authoritative text, authored by Douglas G. Altman, provides clear
guidance on the appropriate use of statistics in designing studies, analyzing data, and
interpreting results in medical science. The book emphasizes practical applications over
theoretical mathematics, making it accessible for clinicians and researchers who may not
have extensive statistical backgrounds. Throughout this article, we will explore the core
principles outlined in Practical Statistics for Medical Research Altman, including key
statistical concepts, methodologies, and best practices for ensuring robust and reliable
medical research outcomes. Additionally, we will examine how Altman’s approach helps to
avoid common pitfalls in medical statistics and promotes transparent reporting. This
comprehensive overview also includes practical tips and examples that illustrate the
effective use of statistics in clinical trials, epidemiology, and diagnostic research. The
following table of contents outlines the main sections covered in this article.
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Overview of Practical Statistics for Medical
Research Altman
Practical Statistics for Medical Research Altman has established itself as a vital reference
for medical researchers seeking to apply statistical principles correctly and meaningfully.
Unlike many texts that focus heavily on theoretical statistics, Altman’s work is celebrated
for its pragmatic approach tailored specifically to medical research contexts. It covers a
broad spectrum of statistical methods, emphasizing clarity, real-world examples, and the
interpretation of results in clinical and epidemiological studies. The book serves as both an
educational guide and a practical handbook for researchers, clinicians, and students
engaged in medical investigation.



Author Background and Significance
Douglas G. Altman was a renowned statistician who profoundly influenced medical statistics
through his research and publications. His expertise in biostatistics and dedication to
improving the quality of medical research results is reflected in this book. Practical
Statistics for Medical Research Altman continues to be widely cited and used in academic
and clinical settings due to its accessible language and emphasis on applied statistics.

Purpose and Target Audience
The primary purpose of Practical Statistics for Medical Research Altman is to bridge the gap
between complex statistical theory and practical application in medical research. The book
targets medical researchers, clinicians, epidemiologists, and public health professionals
who require a sound understanding of statistical techniques to design studies, analyze data,
and draw valid conclusions. It is particularly useful for those who may not have extensive
prior training in statistics but need to apply these methods rigorously.

Key Statistical Concepts in Medical Research
Understanding key statistical concepts is essential for conducting valid and reliable medical
research. Practical Statistics for Medical Research Altman introduces fundamental ideas
such as probability, hypothesis testing, confidence intervals, and regression analysis, with a
focus on their application in medical contexts. The book stresses the importance of
choosing appropriate statistical tests based on study design and data type.

Descriptive and Inferential Statistics
Descriptive statistics summarize and describe the features of a dataset, including measures
of central tendency and variability. Inferential statistics, on the other hand, allow
researchers to make generalizations about populations based on sample data. Altman
emphasizes the correct use of both forms, particularly highlighting how inferential
techniques underpin hypothesis testing and estimation in medical research.

Common Statistical Tests in Medical Research
Practical Statistics for Medical Research Altman outlines various commonly used statistical
tests, explaining their assumptions, appropriate use cases, and interpretation. These
include:

t-tests for comparing means between two groups

Chi-square tests for association between categorical variables

Analysis of variance (ANOVA) for comparing means across multiple groups



Non-parametric tests such as the Mann-Whitney U test

Regression analyses for modeling relationships between variables

Design and Planning of Medical Studies
Robust study design is critical to the validity of medical research findings. Practical
Statistics for Medical Research Altman dedicates considerable attention to planning studies
that yield reliable and interpretable results. Key elements include sample size
determination, randomization, blinding, and control groups.

Sample Size and Power Calculations
A central topic in Altman’s work is the determination of adequate sample sizes to ensure
sufficient statistical power. Power calculations help researchers avoid Type II errors (false
negatives) by estimating the minimum number of participants needed to detect a
meaningful effect. Practical advice and formulas are provided to guide these calculations
based on expected effect sizes and significance levels.

Randomization and Blinding
Randomization reduces bias by ensuring that study groups are comparable, while blinding
prevents conscious or unconscious influences on outcomes. Practical Statistics for Medical
Research Altman underscores the need for these techniques in clinical trials and other
experimental designs to uphold the integrity of results.

Data Analysis Techniques and Applications
Effective data analysis is the cornerstone of extracting meaningful insights from medical
research. Altman’s text provides detailed guidance on selecting and implementing
statistical methods appropriate to different types of data and research questions. The use
of software tools and interpretation of output are also addressed.

Handling Different Types of Data
Medical data can be continuous, categorical, ordinal, or time-to-event, each requiring
specific analytical strategies. Practical Statistics for Medical Research Altman explains how
to manage and analyze these diverse data types, including transformations and coding
where necessary to meet test assumptions.



Regression and Modeling Techniques
Regression models are vital for understanding relationships between variables and
adjusting for confounders. Altman covers linear regression, logistic regression, and survival
analysis, detailing their applications in medical research and the interpretation of
coefficients and model fit.

Interpretation and Reporting of Statistical
Results
Accurate interpretation and transparent reporting of statistical findings are essential to
advancing medical knowledge. Practical Statistics for Medical Research Altman emphasizes
the importance of clarity, honesty, and context when presenting results in research
publications and clinical reports.

Confidence Intervals and p-values
Altman advocates for the use of confidence intervals alongside p-values to provide a range
of plausible values for effect estimates, improving understanding beyond mere statistical
significance. The book cautions against overreliance on p-values and encourages
consideration of clinical relevance.

Reporting Guidelines and Best Practices
Clear presentation of statistical methods, assumptions, and findings is critical for
reproducibility and credibility. Practical Statistics for Medical Research Altman supports
adherence to established reporting guidelines, such as CONSORT for clinical trials, and
highlights common pitfalls to avoid in statistical reporting.

Common Challenges and Solutions in Medical
Statistics
Medical researchers frequently encounter challenges such as missing data, multiple
comparisons, and confounding variables. Practical Statistics for Medical Research Altman
provides strategies to address these issues effectively, ensuring the robustness of research
conclusions.

Dealing with Missing Data
Missing data can bias results if not handled properly. Altman discusses techniques such as
imputation, complete case analysis, and sensitivity analyses to mitigate the impact of
missing information on study outcomes.



Multiple Testing and Adjustments
When multiple hypotheses are tested simultaneously, the risk of Type I errors (false
positives) increases. Practical Statistics for Medical Research Altman recommends
appropriate correction methods, including Bonferroni adjustments and false discovery rate
control, to maintain the overall error rate.

Addressing Confounding and Bias
Confounding occurs when an extraneous variable influences both the exposure and
outcome, potentially distorting results. Altman highlights design and analytical approaches
such as stratification, multivariable regression, and propensity score methods to control
confounding and reduce bias.

Frequently Asked Questions

What is the main focus of 'Practical Statistics for
Medical Research' by Douglas G. Altman?
The book focuses on providing clear guidance on statistical methods and principles
specifically tailored for medical research, helping clinicians and researchers to apply
statistics effectively in their studies.

Why is Douglas G. Altman's book considered important
in medical research?
Altman's book is important because it bridges the gap between complex statistical theory
and practical application, making statistical concepts accessible to medical professionals
and improving the quality of medical research.

Does 'Practical Statistics for Medical Research' cover
software tools for statistical analysis?
While the book primarily emphasizes statistical concepts and interpretation, it also
discusses the use of common statistical software tools relevant to medical research, though
it is not a software manual.

What are some key statistical topics covered in
Altman's book?
Key topics include study design, descriptive statistics, hypothesis testing, regression
analysis, survival analysis, and interpretation of statistical results in medical research
contexts.



Is 'Practical Statistics for Medical Research' suitable for
beginners in medical statistics?
Yes, the book is designed to be accessible for beginners, with clear explanations and
practical examples, making it suitable for medical researchers with limited statistical
background.

How does Altman address common statistical mistakes
in medical research in his book?
Altman highlights frequent errors such as misuse of p-values, inappropriate data analysis
methods, and misinterpretation of results, providing guidance on how to avoid these
pitfalls.

Can 'Practical Statistics for Medical Research' be used
as a textbook for medical students?
Yes, due to its practical approach and clear explanations, the book is widely used as a
textbook or reference guide for medical students, researchers, and healthcare professionals
learning statistics.

Additional Resources
1. Practical Statistics for Medical Research by Douglas G. Altman
This foundational text offers a comprehensive introduction to the application of statistics in
medical research. Altman emphasizes practical approaches and clear explanations, making
complex statistical concepts accessible to clinicians and researchers. The book covers a
wide range of topics including study design, data summarization, and hypothesis testing,
with numerous real-world examples.

2. Statistical Methods for Rates and Proportions by Joseph L. Fleiss, Bruce Levin, Myunghee
Cho Paik
This book is an essential resource for medical researchers dealing with categorical data,
especially rates and proportions. It provides detailed methods for analyzing binomial and
multinomial data, with applications in epidemiology and clinical trials. The text balances
theoretical foundations with practical examples to facilitate understanding.

3. Medical Statistics: A Textbook for the Health Sciences by Michael J. Campbell, David
Machin, Stephen J. Walters
Aimed at health science professionals, this textbook introduces statistical methods relevant
to medical research. It covers topics such as data collection, summarization, and
interpretation, alongside advanced methods like survival analysis. Its clear style and
practical examples make it a popular choice for students and practitioners alike.

4. Biostatistics: A Foundation for Analysis in the Health Sciences by Wayne W. Daniel, Chad
L. Cross
This book provides a solid foundation in biostatistics, focusing on applications in health
sciences and medical research. It covers descriptive statistics, probability, hypothesis



testing, regression, and analysis of variance with an emphasis on interpretation. The text
includes numerous examples and exercises to reinforce learning.

5. Design and Analysis of Clinical Trials: Concepts and Methodologies by Shein-Chung
Chow, Jen-Pei Liu
Focused on clinical trials, this book presents key statistical concepts and methodologies
essential for designing and analyzing clinical research. It addresses randomized trials,
sample size determination, and data monitoring, blending theory with practical guidance.
The detailed coverage helps researchers ensure robust and ethical trial designs.

6. Fundamentals of Biostatistics by Bernard Rosner
Rosner’s text serves as an accessible introduction to the fundamental principles of
biostatistics for medical researchers. It encompasses data description, probability,
inference, regression, and nonparametric methods with clear explanations. The book’s
practical orientation is supported by examples drawn from medicine and public health.

7. Applied Medical Statistics Using SAS by Geoff Der and Brian S. Everitt
This book combines practical statistical methods with SAS software application, tailored for
medical research data analysis. It guides readers through data management, descriptive
statistics, regression, and survival analysis using SAS procedures. The integration of
statistical theory with software application makes it valuable for applied researchers.

8. Medical Statistics Made Easy by Michael Harris and Gordon Taylor
Designed for clinicians and medical students, this book simplifies the understanding of
statistical concepts in medical research. It breaks down complex topics like hypothesis
testing, confidence intervals, and regression into manageable sections. The straightforward
language and practical examples help demystify statistics for non-specialists.

9. Essential Medical Statistics by Betty R. Kirkwood and Jonathan A.C. Sterne
This concise text provides a clear and practical introduction to medical statistics, focusing
on concepts most relevant to health research. It covers study design, data analysis, and
interpretation of results with an emphasis on critical appraisal. The book is well-regarded
for its clarity and applicability in clinical and epidemiological studies.
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