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Thoroughly revised and updated, the third edition of Intuitive Biostatistics: A Nonmathematical
Guide to Statistical Thinking retains and refines the core perspectives of the previous editions: a
focus on how to interpret statistical results rather than on how to analyze data, minimal use of
equations, and a detailed review of assumptions and common mistakes.With its engaging and
conversational tone, this unique book provides a clear introduction to statistics for
undergraduate and graduate students in a wide range of fields and also serves as a statistics
refresher for working scientists. It is especially useful for those students in health-science related
fields who have no background in biostatistics.CONTENTSPart A: Introducing Statistics 1.
Statistics and Probability Are Not Intuitive 2. The Complexities of Probability 3. From Sample to
Population Part B: Confidence Intervals 4. Confidence Interval of a Proportion 5. Confidence
Interval of Survival Data 6. Confidence Interval of Counted Data Part C: Continuous Variables 7.
Graphing Continuous Data 8. Types of Variables 9. Quantifying Scatter 10. The Gaussian
Distribution 11. The Lognormal Distribution and Geometric Mean12. Confidence Interval of a
Mean 13. The Theory of Confidence Intervals14. Error Bars PART D: P Values and
Significance 15. Introducing P Values 16. Statistical Significance and Hypothesis Testing17.
Relationship Between Confidence Intervals and Statistical Significance 18. Interpreting a Result
That Is Statistically Significant 19. Interpreting a Result That Is Not Statistically Significant 20.
Statistical Power21. Testing for Equivalence or NoninferiorityPART E: Challenges in Statistics 22.
Multiple Comparisons Concepts 23. The Ubiquity of Multiple Comparison24. Normality Tests25.
Outliers 26. Choosing a Sample SizePART F: Statistical Tests 27. Comparing Proportions28.
Case-Control Studies29. Comparing Survival Curves 30. Comparing Two Means: Unpaired t
Test31. Comparing Two Paired Groups32. Correlation PART G: Fitting Models to Data 33. Simple
Linear Regression34. Introducing Models 35. Comparing Models 36. Nonlinear Regression37.
Multiple Regression 38. Logistic and Proportional Hazards RegressionPART H The Rest of
Statistics 39. Analysis of Variance 40. Multiple Comparison Tests After ANOVA 41.
Nonparametric Methods42. Sensitivity and Specificity and Receiver-Operator Characteristic
Curves 43. Meta-analysisPART I Putting It All Together 44. The Key Concepts of Statistics45.
Statistical Traps to Avoid46. Capstone Example 47. Review Problems 48. Answers to Review
Problems  

Unlike other statistics texts I have seen, it includes extensive and carefully crafted discussions
of the perils of multiple comparisons, warnings about common and avoidable mistakes in data
analysis, a review of the assumptions that apply to various tests, an emphasis on confidence
intervals rather than P values, explanations as to why the concept of statistical significance is
rarely needed in scientific work, and a clear explanation of nonlinear regression (commonly



used in labs; rarely explained in statistics books). --Bruce Beutler, 2011 Nobel Laureate,
Physiology or MedicineThis splendid book meets a major need in public health, medicine, and
biomedical research training -- a user-friendly biostatistics text for non-mathematicians that
clearly explains how to make sense of statistical results, how to avoid common mistakes in data
analysis, and how to avoid being confused by statistical nonsense. You may enjoy statistics for
the first time! --Gilbert S. Omenn, Professor of Medicine, Genetics, Public Health, and
Computational Medicine & Bioinformatics, University of MichiganAfter struggling with books that
weren't right for my class, I was delighted to find Intuitive Biostatistics. It is the best starting point
for undergraduate students seeking to learn the fundamental principles of statistics because of
its unique presentation of the important concepts behind statistics. It meticulously goes through
common mistakes and shows how to correctly choose, perform, and interpret the proper
statistical test. It is accessible to new learners without being condescending. --Beth Dawson,
The University of Texas at AustinI've read several statistics books, but found that some concepts
I was interested in were not mentioned and other concepts were hard to understand. You can
ignore the "bio" in Intuitive Biostatistics, as it is the best applied statistics books I have come
across, period. Its clear, straightforward explanations have allowed me to better understand
research papers and select appropriate statistical tests. Highly recommended. --Ariel H. Collis,
Economist, Georgetown Economic ServicesFrom the AuthorWhat makes the book unique?
Intuitive Biostatistics is both an introduction and review of statistics. Compared to other books, it
has:Breadth rather than depth. It is a guidebook, not a cookbook.Words rather than math. It has
very few equations.Explanations rather than recipes. This book presents few details of statistical
methods and only a few tables required to complete the calculations.Intuitive Biostatistics
includes many topics often omitted from short introductory texts, including:How common sense
can mislead. Chapter 1 is a fun chapter that explains how common sense can lead you astray
and why we therefore need to understand statistical principles.Multiple comparisons. It is simply
impossible to understand statistical results without a deep understanding of how to think about
multiple comparisons. This isn't just a practical issue, but almost a philosophical issue in
analyzing data. Chapters 22, 23, and 40 are devoted to this topic. I explain several approaches
used to deal with multiple comparisons, including the false discovery rate (FDR).Nonlinear
regression. In many fields of science, nonlinear regression is used more often than linear
regression, but most introductory statistics books ignore nonlinear regression completely. This
book gives them equal weight. Chapters 34 and 35 set the stage by explaining the concept of
fitting models to data and comparing alternative models. Chapter 36 then discusses nonlinear
regression.Bayesian logic. Bayesian thinking is briefly mentioned in Chapter 2 and is then
explored in Chapter 18 as a way to interpret a finding that a comparison is statistically significant.
This topic returns in Chapter 42, which compares interpreting statistical significance to
interpreting the results of clinical laboratory tests. These are only brief introductions to Bayesian
thinking. This book is about conventional (Frequentist) statistics, and only briefly introduces
Bayesian approaches to data analysis.Lognormal distributions. These are commonly found in



scientific data, but not in statistics books. They are explained in Chapter 11 and are touched
upon again in several examples that appear in later chapters. Logarithms and antilogarithms are
reviewed in Appendix E.Testing for equivalence. Sometimes the goal is not to prove that two
groups differ, but rather to prove that they are the same. This requires a different mindset, as
explained in Chapter 21.Normality tests. Many statistical tests assume data are sampled from a
Gaussian (also called normal) distribution, and normality tests are used to test this assumption.
Chapter 24 explains why these tests are less useful than many hope.Outliers. Values far from the
other values in a set are called outliers. Chapter 25 explains how to think about
outliers.Comparing the fit of alternative models. Statistical hypothesis testing is usually viewed
as a way to test a null hypothesis. Chapter 35 explains an alternative way to view statistical
hypothesis testing as a way to compare the fits of alternative models.Meta-analysis as a way to
reach conclusions by combining data from several studies. This topic is the subject of new
chapter (Chapter 43).Detailed review of assumptions. All analyses are based on a set of
assumptions, and many chapters discuss these assumptions in depth. Lengthy discussion of
common mistakes in data analysis. Most chapters include lists (with explanations) of common
mistakes and misunderstandings.To make space for these topics, I have left out many topics that
are traditionally included in introductory texts:Probability. I assume that you have at least a vague
familiarity with the ideas of probability, and this book does not explain these principles in much
depth. I have added a new chapter (Chapter 2) to this edition that explains why probability can
seem confusing. But you can still understand the rest of the book even if you skip this
chapter.Equations needed to compute statistical tests. I assume that you will be either
interpreting data analyzed by others or using statistical software to run statistical tests. In only a
few places do I give enough details to compute the tests by hand. Statistical tables. If you aren't
going to be analyzing data by hand, there is very little need for statistical tables. I include only a
few tables in places where it might be useful to do simple calculations by hand.Statistical
distributions. You can choose statistical tests and interpret the results without knowing much
about z, t, and F distributions. This book mentions them but goes into very little depth.From the
Inside FlapExcerpt from "Q and A about confidence intervals of "proportions (chapter 4, page
40). Q. Which is wider, a 95% CI or a 99% CI?A. To be more certain that an interval contains the
true population value, you must generate a wider interval. A 99% CI is wider than a 95% CI. See
Figure 4.2.Q. Is it possible to generate a 100% CI?A. A 100% CI would have to include every
possible value, so it would always extend from 0.0 to 100.0% and not be the least bit useful.Q.
How do CIs change if you increase the sample size?A. The width of the CI is approximately
proportional to the reciprocal of the square root of the sample size. So if you increase the sample
size by a factor of four, you can expect to cut the length of the CI in half. Q. Can you compute a
confidence interval of a proportion if you know the proportion but not the sample size?A. No. The
width of the confidence interval depends on the sample size.Q. Why isn't the CI symmetrical
around the observed proportion?A. Because a proportion cannot go below 0.0 or above 1.0, the
CI will be lopsided when the sample proportion is far from 0.50 or the sample size is small. Q.



You expect the population proportion to be outside your 95% CI in 5% of samples. Will you know
when this happens?A. No. You don't know the true value of the population proportion (except
when doing simulations), so you won't know if it lies within your CI or not. Excerpt from "Common
mistakes: P values" (chapter 15, page 134)The P value is not the probability that the result was
due to sampling error. The P value is computed assuming the null hypothesis is true. In other
words, the P value is computed based on the assumption that the difference was due to
randomness in selecting subjects--that is, to sampling error. Therefore, the P value cannot tell
you the probability that the result is due to sampling error.The P value is not the probability that
the null hypothesis is true. The P value is computed assuming that the null hypothesis is true, so
it cannot be the probability that it is true.The probability that the results will hold up when the
experiment is repeated is not (1.0 minus the P value). If the P value is 0.03, it is tempting to think
that this means there is a 97% chance of getting similar results in a repeated experiment. Not so.
The P value does not itself quantify reproducibility.A high P value does not prove that the null
hypothesis is true. A high P value means that if the null hypothesis were true, it would not be
surprising to observe the treatment effect seen in a particular experiment. But that does not
prove that the null hypothesis is true. It just says that the data are consistent with the null
hypothesis.Excerpt from "An analogy to understand power" (chapter 20, page 170) Here is a
silly analogy helps illustrate the concept of statistical power (Hartung, 2005). You send your child
into the basement to find a tool. He comes back and says, "It isn't there." What do you
conclude? Is the tool there or not? There is no way to be sure, so the answer must be a
probability. The question you really want to answer is, What is the probability that the tool is in
the basement? But that question can't really be answered without knowing the prior probability
and using Bayesian thinking (see Chapter 18). Instead, let's ask a different question: If the tool
really is in the basement, what is the chance your child would have found it? The answer, of
course, is: it depends. To estimate the probability, you'd want to know three things:How long did
he spend looking? If he looked for a long time, he is more likely to have found the tool than if he
looked for a short time. The time spent looking for the tool is analogous to sample size. An
experiment with a large sample size has high power to find an effect, while an experiment with a
small sample size has less power.How big is the tool? It is easier to find a snow shovel than the
tiny screwdriver used to fix eyeglasses. The size of the tool is analogous to the size of the effect
you are looking for. An experiment has more power to find a big effect than a small one.How
messy is the basement? If the basement is a real mess, he was less likely to find the tool than if
it is carefully organized. The messiness is analogous to experimental scatter. An experiment has
more power when the data are very tight (little variation), and less power when the data are very
scattered.From the Back CoverWritten for both students and scientists, Intuitive Biostatistics is a
non-mathematicalguide to statistical thinking "Intuitive Biostatistics is a beautiful book that has
much to teach experimental biologists of all stripes. Motulsky has written thoughtfully, with
compelling logic and wit. He teaches by example what one may expect of statistical methods
and, perhaps just as importantly, what one may not expect of them. He is to be congratulated for



this work, which will surely be valuable and perhaps even transformative for many of the
scientists who read it."--Bruce Beutler. 2011 Nobel Laureate, Physiology or Medicine. Director,
Center for the Genetics of Host Defense, UT Southwestern Medical Center "Let's face it. Most
statistics textbooks intimidate the average student. Motulsky's Intuitive Biostatistics, however, is
written in a welcoming tone. Ittakes the static out of statistics. This textbook covers a wide
spectrum of statistical concepts in a way that will benefit readers with varying levels of
quantitative backgrounds."--Heather Hoffman, George Washington University Intuitive
Biostatistics:Focuses on how to interpret statistical results rather than on how to analyze
dataIncludes very few equationsReviews the assumptions behind statistical testsHelps readers
avoid common mistakes in data analysisExtensively discusses the challenges of multiple
comparisonsIs written for both scientists and studentsNew to the thoroughly revised and
updated third edition:A new chapter on the complexities of probabilityA new chapter on meta-
analysisA completely rewritten chapter on statistical traps to avoidMore sections on common
mistakes in data analysisMore Q&A sectionsNew topics and examplesNew learning tools (each
chapter ends with a summary and a list of statistical terms)About the AuthorAfter graduating
from medical school and doing an internship in internal medicine, I switched to research in
receptor pharmacology (and published over 50 peer reviewed articles). While I was on the
faculty of the Department of Pharmacology at the University of California San Diego, I was given
the job of teaching statistics to first year medical students and to graduate students. The
syllabus for those courses grew into the first edition of this book. I hated creating graphs by
hand, so I created some programs to do so. I also created some simple statistics programs after
realizing that the existing statistical software, while great for statisticians, was overkill for most
scientists. These efforts were the origins of GraphPad Software Inc., which has been a full-time
endeavor for many years. In this role I email with students and scientists almost daily, making me
acutely aware of the many ways that statistical concepts can be confusing or
misunderstood.Read more
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Matt Carter, “An excellent statistics book. For over a decade, I have been searching for a clear,
lucid guide to statistics that I can use in my research and share with my students. Finally, after
combing through dozens of books, I can say I found an excellent book.Harvey Motulsky seems
to have pulled off the trick of writing a book with high explanatory power that will not intimidate
the busy undergraduate, graduate student, postdoc, or primary investigator who wants to learn
the necessary information but does not want to drown in esoteric details, problem sets, or
unhelpful information. As a practicing neuroscientist, I appreciate a guide that is informative but
also a pleasure to read (I don't have time to read through the standard statistic texts I have come
across).It is not surprising that Motulsky is also the CEO of GraphPad Software, the company
that makes Prism. This software intuitively guides scientists into using the appropriate statistical
tests for their data, and it is easily the best and most user-friendly statistical software on the
market. I have used Prism for years and was unaware that Motulsky also wrote this book. Now I
plan on recommending this book to my students and colleagues, and I purchased a copy for my
office and lab.If you are a bioscientist intimidated by statistics (or feel like you could use a
refresher after a long ago forgotten stats class), this book is a gem.”

Ebook Library Reader, “This is the best introductory book on statistics I have read. This is the
best introductory book on statistics I have read. It is written for people who need to make sense
of papers containing statistical reports, or for non-statisticians who conduct simple statistical
analyses themselves. It covers a broad range of statistical procedures that are widely used in
biomedical research. A particularly nice feature is the careful, clear explanations of how to
interpret p values, confidence intervals and (unusually for an introductory textbook) false
discovery rates. You won't find clearer explanations than those provided here! The book is full of
sensible advice. I highly recommend it for graduate research students and researchers who
need a basic, working understanding of statistics.”

alex6.28, “May be good for those who prefer to learn math concepts in non rigorous settings.. I
did not care for this book. Intuition, for me, comes with rigor. I did not learn this until I compared
what I learned from this book with what I learned from more rigorous books, such as Casella and
Berger and Alan Agresti. I left 5 stars instead of 4 because some people my learn better from
this approach and I did not want to hurt the rating based on my personal learning style. If you
normally learn math concepts from math books this text my not be for you. That being said the
author did do a great job at explaining statistical topics in a non technical way.”

Ebook Library Reader, “If you want to understand the practice of Statistics read this book. I was
taking an intro graduate level statistics course from a professor that focused only on the math
and formulas. I am not a "numbers" person and I was struggling with the material. However,
when I read Dr. Motulsky's book I finally could connect what my professor was trying to teach us



with the practical implications of what Statistics can (and cannot) tell us about our data.
Statistics is a tool and nothing more, it does not prove or disprove anything but it does quantify to
a particular degree if your sample can be trusted. Also, even though this book talks about
biostats, it is not limiting ... every discussion here can be applied to all subjects using statistics.”

Tahir Mohammad, “I loved this book. I loved this book. I couldn't learn alot from my bio statistics
professor as I have learnt from this book. This is really good book fro Biostats beginners. I
recommend it for those who are embarking on bio-statistics concentration in healthcare system.
The book helps you learn competency by competency and will make you ready for the future
and advance biostatistics classes. Go and buy it - This is not that I want you to buy - this is just
because I learned from it and if you want to learn from something - This is the book”

RV Chand, “An unequivocally insightful approach to biostatistics. Intuitive biostatistics is a
comprehensive overview of biostatistics. Instead of reading cover to cover, I have used this
relatively detailed statistics text to review relevant sections as needed.Motulsky does not include
mathematical equations. Rather, he focuses on interpreting statistical concepts, common pitfalls,
and challenges the reader to think critically.Highly recommended for clinical, medical, and
pharmaceutical professionals responsible for reviewing clinical data. Even for readers confident
in their statistics knowledge, this is a great refresher. I have expanded my biostatistics acumen
thanks to this book.This text is daily my go-to reference guide.”

Rachael Tuppeny, “Quick shipping, easy class. I think I used this book about two times the whole
semester, but the times I did use it were great and the text did help me! Got an A in the class
anyway because the teacher was lazy and just gave people hundreds without checking work.”

Kat, “Highly recommend. A great book every biologist should have. It is easy to understand,
clear and even entertaining at times. After reading this book one would be able to perform the
statistical analysis of most common types of biological data or at least to understand when to
ask for the help of a statistician.”

ag, “Well worth a buy!. Dear Listserv members,I would enthusiastically recommend the following
book:Harvey Motulsky. Intuitive biostatistics. A non mathematical guide to statistical thinking. 3rd
Edition. Oxford University Press, 2013 ISBN 978-0-19994664-8It was Einstein who apparent
said that, "If you can't explain it simply, you don't understand it well enough." Motulsky explains
each biostatistics concept very insightfully with simple and clear English and in an engaging
way. Chapters end with common mistakes, 'Q &A" sections to clarify points and with clear
chapter summaries. The author also had developed the professional statistical software,
'GraphPad'.Bruce Beutler, 2011 Nobel Laureate, Physiology or Medicine has reviewed the book
thus:'...He is to be congratulated for this work, which will surely be valuable and perhaps even
transformative for many of the scientists who read it'In my opinion, the book is not of for



beginners but, of those who have a tentative grasp of medical statistics who want to get insight
into the various statistical methods. It is a must for anyone who teaches medical statistics to
medical students or residents.Thank you and warm regards!Naren”

DOE, “Five Stars. Great book!”

Graham Roberts, “THis book is good for The enthusiastic but it So numerically able As .... THis
book is good forThe enthusiastic but itSo numerically ableAs statisticiansHIGHLY
RECOMMENDED TO CLINICIANS”

MarcusK, “Extremely useful. Any type of scientific discovery analysis that is rooted in large
datasets requires a strong understanding of statistics. Statistics (especially for biologists) can
be esoteric and difficult to approach...particularly if one does not have a good entry point. This
wonderful book explains the basic concepts in a clear and accessible manner. It provides a
good foundation to build upon and is essential for anyone in the fields of metabolomics or
genomics who are not already trained biostatisticians.”

Danilo Zampini, “Migliorato il già molto buono. In questa 3.a edizione del "manuale" di Motulsky
sono state migliorate e ampliate le argomentazioni e spiegazioni sui fondamenti
dell'elaborazione statistica dei dati, inaugurate nelle precedenti edizioni.Il pregio maggiore di
"Intuitive Biostatistics" è la capacità di spiegare perché e cosa sia necessario comprendere nella
valutazione di un esperimento scientifico attraverso l'analisi dei dati risultanti: tutto ciò senza
fondare preventivamente le ragioni dei diversi test sulle spiegazioni prettamente
matematiche.Tra i principali moniti dell'autore vale ricordare che: a) un ricercatore deve essere
interessato al significato dei differenti parametri che si utilizzano per verificare la significatività di
un determinato trattamento per cui si è deciso di fare un esperimento, non alla "semplice"
elaborazione dei dati (che può essere eseguita in modo più sicuro o migliore da un software); b)
la comprensione chiara dei risultati di un test statistico deve educare ad una migliore
progettazione del prossimo esperimento, più che alla banale elaborazione per una
presentazione dei dati; c) molte decisioni di "significatività statistica" non sono sinonime di
"importanza scientifica", e un software d'analisi non deve sostituire la valutazione critica dello
studio di un fenomeno biologico.Il volume, per quanto rigoroso, non è una raccolta completa di
test statistici, ma è una bussola per orientarsi nella comprensione delle basi logiche che
sottintendono ad ogni analisi dei dati.”

The book by Angelia Vernon Menchan has a rating of 5 out of 4.5. 89 people have provided
feedback.
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