
Biostatistics  for  Modern  Health 

Professionals

Introduction

This book is a comprehensive guide to biostatistics for 

modern health professionals. It is written in a clear and 

concise style,  and it  covers all  the essential  topics  in 

biostatistics,  from  descriptive  statistics  to  advanced 

statistical methods.

The book is divided into ten chapters,  each of which 

covers  a  different  aspect  of  biostatistics.  The  first 

chapter  provides  an overview of  biostatistics  and its 

role  in  healthcare.  The  second  chapter  covers 

descriptive statistics, which are used to summarize and 

describe  data.  The  third  chapter  covers  inferential 

statistics,  which are used to make inferences about a 

population  based  on  a  sample.  The  fourth  chapter 
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covers  clinical  trials,  which are  used to  evaluate  the 

effectiveness  of  new  treatments.  The  fifth  chapter 

covers  epidemiological  studies,  which  are  used  to 

investigate  the  causes  of  disease.  The  sixth  chapter 

covers  survival  analysis,  which  is  used  to  study  the 

time until an event occurs. The seventh chapter covers 

biostatistical  software,  which  is  used  to  perform 

statistical  analyses.  The  eighth  chapter  covers 

advanced  statistical  methods,  which  are  used  to 

analyze  complex  data.  The  ninth  chapter  covers 

biostatistics  in  public  health,  and  the  tenth  chapter 

covers biostatistics in healthcare management.

This  book  is  essential  reading  for  all  health 

professionals  who  want  to  understand  and  use 

biostatistics in their work. It is also a valuable resource 

for students of biostatistics and public health.

Biostatistics  is  a  rapidly  growing  field,  and  new 

statistical  methods  are  being  developed  all  the  time. 

This book provides a solid foundation in biostatistics, 
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and it will help readers to stay up-to-date on the latest 

developments in the field.
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Book Description

Biostatistics  for  Modern  Health  Professionals is  a 

comprehensive guide to biostatistics for modern health 

professionals. It is written in a clear and concise style, 

and  it  covers  all  the  essential  topics  in  biostatistics, 

from  descriptive  statistics  to  advanced  statistical 

methods.

This  book  is  essential  reading  for  all  health 

professionals  who  want  to  understand  and  use 

biostatistics in their work. It is also a valuable resource 

for students of biostatistics and public health.

Biostatistics  for  Modern  Health  Professionals is 

divided  into  ten  chapters,  each  of  which  covers  a 

different  aspect  of  biostatistics.  The  first  chapter 

provides  an  overview  of  biostatistics  and  its  role  in 

healthcare.  The  second  chapter  covers  descriptive 

statistics,  which are used to summarize and describe 

data.  The  third  chapter  covers  inferential  statistics, 
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which are used to make inferences about a population 

based on a sample. The fourth chapter covers clinical 

trials, which are used to evaluate the effectiveness of 

new  treatments.  The  fifth  chapter  covers 

epidemiological studies, which are used to investigate 

the causes of disease. The sixth chapter covers survival 

analysis, which is used to study the time until an event 

occurs.  The  seventh  chapter  covers  biostatistical 

software, which is used to perform statistical analyses. 

The  eighth  chapter  covers  advanced  statistical 

methods, which are used to analyze complex data. The 

ninth chapter covers biostatistics in public health, and 

the  tenth  chapter  covers  biostatistics  in  healthcare 

management.

Biostatistics  for  Modern  Health  Professionals 

provides a solid foundation in biostatistics, and it will 

help  readers  to  stay  up-to-date  on  the  latest 

developments in the field. 

5



Chapter 1: Introduction to Biostatistics

1. What is biostatistics

Biostatistics is the application of statistical methods to 

data in the health sciences. It is a rapidly growing field, 

and new statistical methods are being developed all the 

time to help us understand and improve human health.

Biostatistics is used in all  aspects of healthcare, from 

clinical research to public health. In clinical research, 

biostatistics is used to design and conduct clinical trials, 

analyze  data  from  clinical  trials,  and  interpret  the 

results of clinical trials. In public health, biostatistics is 

used to track the incidence and prevalence of diseases, 

evaluate  the effectiveness  of  public  health programs, 

and identify risk factors for diseases.

Biostatistics is a valuable tool for health professionals 

of all kinds. It can help us to understand the causes of 

disease,  develop  new  treatments,  and  improve  the 

quality of care for patients.
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1.1 The role of biostatistics in healthcare

Biostatistics  plays  a  vital  role  in  healthcare  by 

providing  the  methods  and  tools  needed  to  collect, 

analyze,  and  interpret  data.  This  information  is 

essential for making informed decisions about patient 

care, public health, and healthcare policy.

For example, biostatistics is used to:

 Design clinical trials to test the effectiveness of 

new treatments

 Analyze  data  from  clinical  trials  to  determine 

whether a new treatment is safe and effective

 Track the incidence and prevalence of diseases 

to identify trends and patterns

 Evaluate  the  effectiveness  of  public  health 

programs  to  improve  the  health  of  the 

population

 Identify  risk  factors  for  diseases  to  develop 

strategies for prevention
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1.2 Types of biostatistical data

There are  many different  types  of  biostatistical  data, 

including:

 Clinical data: Data collected from patients during 

the course of their care, such as medical history, 

physical  examination  findings,  laboratory  test 

results, and treatment outcomes.

 Epidemiological  data:  Data  collected  from 

populations  to  study  the  distribution  and 

determinants of  health-related states or events, 

such  as  disease  incidence,  prevalence,  and 

mortality.

 Public  health  data:  Data  collected  by  public 

health  agencies  to  track  the  health  of  the 

population and identify health problems, such as 

birth and death rates,  immunization rates,  and 

environmental health data.
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1.3 Collecting and managing biostatistical data

Collecting  and  managing  biostatistical  data  is  a 

complex and challenging task. It is important to ensure 

that the data is accurate, complete, and reliable. There 

are  a  number  of  different  methods  for  collecting 

biostatistical data, including:

 Surveys:  Surveys  are  a  common  method  for 

collecting data from a large number of  people. 

Surveys can be conducted in person, by mail, or 

online.

 Interviews:  Interviews  are  another  common 

method for collecting data from a large number 

of  people.  Interviews  can  be  conducted  in 

person, by phone, or online.

 Medical records: Medical records are a valuable 

source  of  data  for  clinical  research.  Medical 

records  contain  information  about  a  patient's 

medical  history,  physical  examination findings, 

laboratory test results, and treatment outcomes.
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 Administrative data: Administrative data is data 

that is collected for non-research purposes, such 

as  billing  data  or  insurance  claims  data. 

Administrative data can be a valuable source of 

data for epidemiological research.

Once biostatistical data has been collected, it must be 

managed  carefully  to  ensure  that  it  is  accurate, 

complete, and reliable. There are a number of different 

methods for managing biostatistical data, including:

 Data entry: Data entry is the process of entering 

data into a computer database. Data entry can be 

done manually or electronically.

 Data  cleaning:  Data  cleaning  is  the  process  of 

correcting errors in data.  Data cleaning can be 

done manually or electronically.

 Data  analysis:  Data  analysis  is  the  process  of 

using  statistical  methods  to  analyze  data.  Data 

analysis can be done using a variety of software 

programs.
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1.4 Ethical issues in biostatistics

There are a number of ethical issues that can arise in 

biostatistics, including:

 Confidentiality: Biostatistical data often contains 

sensitive  information  about  individuals.  It  is 

important  to  protect  the  confidentiality  of  this 

data.

 Consent:  It  is  important  to  obtain  informed 

consent from individuals before collecting their 

biostatistical data.

 Conflict  of  interest:  Biostatisticians  may  have 

financial or other conflicts of interest that could 

influence their work. It is important to disclose 

any conflicts of interest.

Biostatisticians have a responsibility  to conduct  their 

work in  an ethical  manner.  The American Statistical 

Association has developed a set of ethical guidelines for 

statisticians.
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Chapter 1: Introduction to Biostatistics

2. The role of biostatistics in healthcare

Biostatistics  plays  a  vital  role  in  healthcare  by 

providing the methods and techniques  for  collecting, 

analyzing,  and  interpreting  data  to  inform  decision-

making.  It  enables  healthcare  professionals  to  make 

evidence-based  decisions  about  patient  care,  disease 

prevention, and healthcare policy.

One  of  the  most  important  roles  of  biostatistics  in 

healthcare  is  to  design  and  conduct  clinical  trials. 

Clinical  trials  are  research  studies  that  evaluate  the 

safety  and  effectiveness  of  new  treatments  and 

interventions. Biostatisticians work with researchers to 

design clinical  trials  that are scientifically sound and 

that will provide reliable results. They also analyze the 

data from clinical trials to determine whether the new 

treatment or intervention is effective.
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Biostatistics is also used to study the causes of disease 

and  to  develop  strategies  for  preventing  disease. 

Biostatisticians  work with  epidemiologists  to  conduct 

epidemiological  studies,  which  are  research  studies 

that  investigate  the  distribution  and determinants  of 

health-related states or events in specified populations. 

Epidemiological  studies  can  help  to  identify  the  risk 

factors  for  disease  and  to  develop  strategies  for 

preventing disease.

Biostatistics  is  also  used  to  evaluate  the  quality  of 

healthcare.  Biostatisticians  work  with  healthcare 

providers to develop and implement quality measures, 

which  are  used  to  assess  the  quality  of  healthcare 

services. Biostatisticians also analyze data from quality 

measures  to  identify  areas  where  healthcare  can  be 

improved.

In addition to these roles, biostatistics is also used in 

healthcare to:

 Forecast demand for healthcare services
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 Set healthcare budgets

 Evaluate  the  cost-effectiveness  of  healthcare 

interventions

 Develop  new  methods  for  diagnosing  and 

treating disease

Biostatistics  is  a  powerful  tool  that  can  be  used  to 

improve  the  quality  and  efficiency  of  healthcare. 

Biostatisticians  play  a  vital  role  in  the  healthcare 

system by providing the methods and techniques for 

collecting,  analyzing,  and interpreting data to inform 

decision-making.
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Chapter 1: Introduction to Biostatistics

3. Types of biostatistical data

Biostatistical data can be classified into two main types: 

quantitative  and  qualitative.  Quantitative  data  are 

numerical data that can be measured on a continuous 

scale.  Examples  of  quantitative  data  include  height, 

weight,  blood  pressure,  and  cholesterol  levels. 

Qualitative  data  are  non-numerical  data  that  can  be 

classified into categories. Examples of qualitative data 

include gender, race, ethnicity, and smoking status.

Quantitative  data  can  be  further  classified  into  two 

types: discrete and continuous. Discrete data can only 

take  on  certain  values.  For  example,  the  number  of 

children in a family can only be 0, 1, 2, 3, and so on. 

Continuous data can take on any value within a range. 

For example, height can take on any value between 0 

and 8 feet.
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Qualitative  data  can  be  further  classified  into  two 

types: nominal and ordinal. Nominal data are data that 

can  be  classified  into  categories,  but  the  categories 

have no inherent order.  For example,  gender can be 

classified into the categories male and female, but there 

is no inherent order to these categories. Ordinal data 

are data that can be classified into categories, and the 

categories  have  an  inherent  order.  For  example, 

education  level  can  be  classified  into  the  categories 

elementary school,  high school,  college, and graduate 

school, and these categories have an inherent order.

The type of biostatistical data that is collected depends 

on the research question being asked. For example, if a 

researcher  is  interested  in  studying  the  relationship 

between  height  and  weight,  they  would  collect 

quantitative data on height and weight. If a researcher 

is  interested  in  studying  the  relationship  between 

gender  and  smoking  status,  they  would  collect 

qualitative data on gender and smoking status.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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