




EPIDEMIOLOGY 
FOUNDATIONS
The Science of 
Public Health

PETER J. FOS



Copyright © 2011 by John Wiley & Sons, Inc. All rights reserved.

Published by Jossey-Bass

A Wiley Imprint

989 Market Street, San Francisco, CA 94103-1741—www.josseybass.com

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any 

means, electronic, mechanical, photocopying, recording, scanning, or otherwise, except as permitted under 

Section 107 or 108 of the 1976 United States Copyright Act, without either the prior written permission of the 

publisher, or authorization through payment of the appropriate per-copy fee to the Copyright Clearance Center, 

Inc., 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400, fax 978-646-8600, or on the Web at www

.copyright.com. Requests to the publisher for permission should be addressed to the Permissions Department, 

John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, 201-748-6011, fax 201-748-6008, or online at 

www.wiley.com/go/permissions.

Readers should be aware that Internet Web sites offered as citations and/or sources for further information may 

have changed or disappeared between the time this was written and when it is read.

Limit of Liability/Disclaimer of Warranty: While the publisher and author have used their best efforts in 

preparing this book, they make no representations or warranties with respect to the accuracy or completeness of 

the contents of this book and specifi cally disclaim any implied warranties of merchantability or fi tness for a 

particular purpose. No warranty may be created or extended by sales representatives or written sales materials. 

The advice and strategies contained herein may not be suitable for your situation. You should consult with a 

professional where appropriate. Neither the publisher nor author shall be liable for any loss of profi t or any other 

commercial damages, including but not limited to special, incidental, consequential, or other damages.

Jossey-Bass books and products are available through most bookstores. To contact Jossey-Bass directly call our 

Customer Care Department within the U.S. at 800-956-7739, outside the U.S. at 317-572-3986, or fax 

317-572-4002.

Jossey-Bass also publishes its books in a variety of electronic formats. Some content that appears in print may not 

be available in electronic books.

Library of Congress Cataloging-in-Publication Data

Fos, Peter J.

 Epidemiology foundations : the science of public health / Peter J. Fos.—1st ed.

   p. ; cm.

 Includes bibliographical references and index.

  ISBN 978-0-470-40289-4 (pbk.); ISBN 978-0-470-91070-2 (ebk.); ISBN 978-0-470-91071-9 (ebk.); 

ISBN 978-0-4709-1072-6 (ebk.)

 1. Epidemiology. I. Title.

 [DNLM: 1. Epidemiologic Methods. 2. Epidemiology. WA 950]

 RA651.F647 2011

 614.4—dc22

 2010040026

Printed in the United States of America

FIRST EDITION

PB Printing 10 9 8 7 6 5 4 3 2 1

http://www.josseybass.com
http://www.copyright.com
http://www.copyright.com
http://www.wiley.com/go/permissions


  For Dylan and Madison Rose 

 May your futures be bright      





C O N T E N T S

Figures ix

Tables xi

Preface xv

The Author xix

Chapter 1: Why Epidemiology? 1

Introduction 2
Public Health and Community Medicine 2
Defi nition of Epidemiology 3
Population Health 9
Population Trends 10
Health Costs 15
Global Health Threats 17
Summary 17

Chapter 2: History of Epidemiology 21

Historical Perspectives 22
Uses of Epidemiology 29
Examples of Cohort Studies 30
Summary 31



CONTENTSvi

Chapter 3: Health and Disease 35

Defi nitions 36
Distinction Between Health and Disease 37
Disease Progression 39
Cause and Effect 43
Summary 49

Chapter 4: Describing Health and Disease 53

Descriptive Epidemiology 54
Hypotheses 55
Descriptive Variables 56
Examples of Use of Descriptive Information 75
Summary 76

Chapter 5: Measuring Health and Disease 79

Morbidity 80
Mortality 90
Other Measures 97
Graphing Health and Disease Measurements 102
Confounding 105
Summary 108

Chapter 6: Epidemiology Study Designs: Observational and 
Experimental Studies 113

Defi nition of Observational Studies 114
Framework and Types of Observational Studies 114
Descriptive Studies 115
Analytical Studies 119
Examples of Observational Studies 123
Defi nition of Experimental Studies 124
Framework and Types of Experimental Studies 125
Clinical Trials 126



viiCONTENTS

Bias and Validity 131
Examples of Experimental Studies 132
Summary 133

Chapter 7: Uses of Epidemiological Studies 137

Introduction 137
Observational Studies 139
Experimental Studies 152
Summary 153

Chapter 8: Epidemics 159

Defi nition 160
Transmission 161
Response to Epidemics 165
Surveillance 170
Reportable Diseases 171
Examples 171
Summary 174

Chapter 9: Epidemiology and Society 179

Introduction 180
Social Determinants 181
Socioeconomic Factors and Health 183
The Built Environment 185
Summary 188

Chapter 10: Screening for Disease 193

Prevention and Epidemiology 194
Screening 195
Accuracy of Screening Tests 196
Summary 207



CONTENTSviii

Chapter 11: Community Public Health 211

Introduction 212
Community Health Workers 213
Community Level Planning and Evaluation 214
Examples 218
Public Health Programs 219
Public Health Agencies 224
Summary 225

Chapter 12: Epidemiology Today 229

Emergency Preparedness 230
Global Health 232
Emerging Diseases 236
Chronic Diseases 247
Summary 256

Notes 259

Index 275



  Figure 1.1:   Cigarette smoking in the United States, 1965 to 2005    6  

 Figure 1.2:   Leading causes of death, United States, 1950 to 2004    7  

 Figure 1.3:   Projected population growth, 2010 to 2050, in the United 

States    11  

 Figure 1.4:   Projected population percentage by race, 2010 to 2050, in the 

United States    12  

 Figure 1.5:   Population growth in the United States, 2010 to 2050    12  

 Figure 1.6:   Projected life expectancy in years by sex, United States, 2010 to 

2050    13  

 Figure 1.7:   Life expectancy from birth and at age 65 years by race and 

gender, United States, 1970 to 2005    14  

 Figure 1.8:   Death rates of infants and newborns, United States, 1950 to 

2005    15  

 Figure 1.9:   Funding health care in the United States    16  

 Figure 1.10:   Health insurance coverage among people younger than 65 

years    16  

 Figure 3.1:   Illness - disease matrix    37  

 Figure 3.2:   Causation matrix    47  

 Figure 3.3:   Web of causation    48  

 Figure 3.4:   Epidemiologic triangle    49  

 Figure 3.5:   Wheel of causation    49  

 Figure 4.1:   Point - source epidemic    72  

 Figure 4.2:   Propagated epidemic: estimated number of AIDS cases in adults 

and adolescents, United States, 1985 to 2006    72  

 Figure 4.3:   Seasonal disease graph    74  

 Figure 4.4:   Secular trend of hospitalizations associated with  Clostridium diffi cile  

infection in Finland, 1996 to 2004    74  

 F I G U R E S     



FIGURESx

 Figure 5.1:   Period prevalence of overweight among children and teenagers 

by age group and selected period, United States, 1971 to 

2002    89  

 Figure 5.2:   Prevalence of diabetes in the United States, 2007, by age    103  

 Figure 5.3:   AIDS rates by race or ethnic group, United States, 2006    104  

 Figure 5.4:   Case - fatality rates for stroke per 100 people admitted to a 

hospital    104  

 Figure 5.5:   Infant mortality and neonatal and postneonatal deaths in the 

United States, 2005    105  

 Figure 6.1:   Framework of observational studies    115  

 Figure 6.2:   Cross - sectional study    117  

 Figure 6.3:   Prospective study    120  

 Figure 6.4:   Retrospective study    122  

 Figure 6.5:   Comparison of observational studies    125  

 Figure 6.6:   Experimental studies    126  

 Figure 6.7:   Framework for a randomized clinical trial    129  

 Figure 7.1:   Relationship between risk factor and disease    140  

 Figure 7.2:   Odds ratio calculation    145  

 Figure 8.1:   Common - source epidemic    164  

 Figure 8.2:   Propagated epidemic: Estimated number of AIDS cases in adults 

and adolescents, United States, 1985 to 2006    165  

 Figure 8.3:   Legionnaires ’  disease outbreak    168  

 Figure 9.1:   U.S. poverty rates, 1966 to 2005    182  

 Figure 9.2:   Prevalence rate of overweight and obesity, United States, 1960 to 

2004    188  

 Figure 11.1:   Basic logic model of resources, program activities, public health 

services, and expected changes in health    215  

 Figure 11.2:   Logic model for program evaluation    216  

 Figure 11.3:   Healthy People 2010 twenty - eight focus areas    221  

 Figure 11.4:   Progress of objective 1 – 1    222  

 Figure 11.5:   Rural Healthy People 2010 focus areas    224  

 Figure 12.1:   Overweight and obesity prevalence trend, United States, 1960 to 

2004    250       



  Table 4.1:   Limitation of Activity (Percentage) Caused by Chronic 

Conditions, United States, 2005 and 2006    57  

 Table 4.2:   Death Rates from All Causes by Age, United States, 2002 to 

2005    58  

 Table 4.3:   Death Rates Caused by Diabetes Mellitus by Age, United 

States, 2002 to 2005    58  

 Table 4.4:   Current Cigarette Smoking Among Adults, Estimated 

Percentage, by Sex, United States, 2006    59  

 Table 4.5:   Rate of Vision and Hearing Problems Among People Older 

Than 18 Years, United States, Selected Years from 1997 to 

2006, by Sex    59  

 Table 4.6:   Percentage of Medicaid Coverage Among People Younger 

Than 65 Years, United States, Selected Years from 1984 to 

2006, by Sex    60  

 Table 4.7:   Rate of Hospital Stays in the Past Year, United States, Selected 

Years from 1997 to 2006, by Sex    60  

 Table 4.8:   Age - Adjusted Death Rates by Race, United States, 2002 to 

2005    61  

 Table 4.9:   Rate of Emergency Room Visits in the Past Year for Persons 

Younger Than 18 Years, United States, Selected Years from 

1997 to 2006, by Race    62  

 Table 4.10:   Percentage of Teenaged Childbearing, United States, 2002 to 

2006, by Race    63  

 Table 4.11:   Percentage of People Older Than 18 Years with Vision and 

Hearing Problems, United States, Selected Years from 1997 to 

2006, by Race    63  

 T A B L E S      T A B L E S   



TABLESxii

 Table 4.12:   Age - Adjusted Death Rates Among Persons Aged 25 to 

64 Years by Educational Attainment, Selected States, 2001 

to 2005    64  

 Table 4.13:   Percentage of People Older Than 18 Years with Vision and 

Hearing Problems, United States, Selected Years from 1997 to 

2006, by Educational Attainment    65  

 Table 4.14:   Estimated TB Incidence Rate for Selected Countries, 

2006    66  

 Table 4.15:   Average Annual Age - Adjusted Death Rates, Regions of the 

United States, 2003 to 2005    67  

 Table 4.16:   Average Annual Age - Adjusted Death Rates by Selected States, 

2003 to 2005    67  

 Table 4.17:   County - Level Estimated Diagnosed Diabetes, by Selected 

Counties in Mississippi, 2005    68  

 Table 4.18:   Average Annual Age - Adjusted Death Rates, Urban and Rural 

Counties, United States, 1996 – 1998, 1999 – 2001, and 

2003 – 2005    69  

 Table 5.1:   AIDS Rates in the United States in 2006 by Race or Ethnic 

Group    81  

 Table 5.2:   Cumulative Reported AIDS Cases Through 2006 in the United 

States    82  

 Table 5.3:   Cumulative Reported AIDS Deaths Through 2006 in the 

United States    82  

 Table 5.4:   Crude Invasive Cancer Incidence Rates by Primary Site and 

Race and Ethnicity, United States, 2004    84  

 Table 5.5:   Incidence of Acute Hepatitis A by Selected States in the United 

States, 2002 to 2006    84  

 Table 5.6:   Incidence Rates of Actual Viral Hepatitis by Type and Year, 

United States, 1997 to 2006    85  

 Table 5.7:   Prevalence of Diabetes in the United States, 2007, by Age    87  

 Table 5.8:   Prevalence of Obesity in Selected States, 2007    88  

 Table 5.9:   Number of Deaths and Crude Death Rates for the 15 Leading 

Causes of Death, 2005    91  

 Table 5.10:   Cause - Specifi c Death Rates by Age for the 15 Leading Causes 

of Death, United States, 2005, for Selected Age Categories    92  

 Table 5.11:   Infant, Neonatal, and Postneonatal Mortality Rates in the 

United States, 2000 to 2005    94  

 Table 5.12:   Infant, Neonatal, and Postneonatal Mortality Rates by Race of 

the Mother in the United States, 2000 to 2005    95  

 Table 5.13:   Fetal Death Rates in the United States, 2000 to 2004    96  



xiiiTABLES

 Table 5.14:   PMR for Deaths in Infants Due to the Five Leading Causes of 

Death in the United States, 2004    97  

 Table 5.15:   Five - Year Cancer Survival Rates for Selected Cancers by Race, 

1987 – 1989 Through 1996 – 2003    98  

 Table 5.16:   Estimated Vaccination Coverage (Percentage) Among Children 

Ages 19 to 35 Months, by Vaccine and Dosage, 2000 to 

2004    99  

 Table 5.17:   Estimated Fertility Rates in Selected Countries, 2008    100  

 Table 5.18:   Self - Assessed Health Status, Poor or Fair, by Age, Sex, and 

Race in the United States, 2002 to 2006    101  

 Table 5.19:   Potential Years of Life Lost (PYLL) Before Age 75, United 

States, 2005    102  

 Table 5.20:   Age - Adjusted Invasive Cancer Incidence Rates by Primary Site 

and Race and Ethnicity in the United States, 2004    107  

 Table 5.21:   Crude and Age - Adjusted Death Rates for Alcohol - Induced 

Causes, by Race, United States, 1999 to 2005    108  

 Table 7.1:   Relative Risk 2    ×    2 Contingency Table    141  

 Table 7.2:   Relative Risk Calculation    142  

 Table 7.3:   Relative Risk Calculation Example 1    143  

 Table 7.4:   Relative Risk Calculation Example 2    144  

 Table 7.5:   Odds Ratio 2    ×    2 Contingency Table    146  

 Table 7.6:   Calculation of Odds Ratio    147  

 Table 7.7:   Odds Ratio Example 1    147  

 Table 7.8:   Odds Ratio Example 2    148  

 Table 7.9:   Odds Ratio Example 3    149  

 Table 7.10:   Attributable Risk Table    150  

 Table 7.11:   Attributable Risk Calculation    150  

 Table 7.12:   Attributable Risk Calculation Example 1    151  

 Table 7.13:   Lung Cancer and Alcohol Use    154  

 Table 7.14:   Smoking Status Stratifi cation for Lung Cancer    155  

 Table 8.1:   Nationally Notifi able Diseases, 2009    172  

 Table 8.2:   Diseases Under Surveillance by the World Health Organization, 

2009    173  

 Table 8.3:   West Nile Virus Cases, Selected States, 2008    175  

 Table 10.1:   2    ×    2 Contingency Table    197  

 Table 10.2:   Sensitivity: True - Positive Ratio    198  

 Table 10.3:   Specifi city: True - Negative Ratio    199  

 Table 10.4:   False - Positive (FP) Ratio    199  

 Table 10.5:   False - Negative (FN) Ratio    200  

 Table 10.6:   Validity Calculation Example    200  



TABLESxiv

 Table 10.7:   Validity Calculation Example: Sensitivity    201  

 Table 10.8:   Validity Calculation Example: Specifi city    201  

 Table 10.9:   Validity Calculation Example: FN Ratio    202  

 Table 10.10:   Validity Calculation Example: FP Ratio    202  

 Table 10.11:   Predictive Value of a Positive Test Result (PV + )    203  

 Table 10.12:   Predictive Value of a Negative Test Result (PV - )    203  

 Table 10.13:   Validity Calculation Example: PV +     204  

 Table 10.14:   Validity Calculation Example: PV -     204  

 Table 10.15:   Reliability Index    206  

 Table 10.16:   Reliability Index Example    207  

 Table 10.17:   ECG Results    208  

 Table 11.1:   Diabetes Focus Area    223  

 Table 12.1:   Global Summary of AIDS Epidemic, December 2007    233  

 Table 12.2:   Estimated Number of People Receiving Antiretroviral Therapy, 

by Region, December 2003 to December 2007    233  

 Table 12.3:   Cumulative Number of Confi rmed Human Cases of Avian 

Infl uenza A (H5N1), 2003 to 2008    235  

 Table 12.4:   Cumulative Number of Confi rmed Human Deaths from Avian 

Infl uenza A (H5N1), 2003 to 2008    235  

 Table 12.5:   West Nile Virus Activity, United States, 2008    237  

 Table 12.6:   Emerging Infectious Diseases    238  

 Table 12.7:   Obesity Prevalence Rates, United States, 2007    249  

 Table 12.8:   Lifetime Asthma Population Estimates by Age, United States, 

2006    253  

 Table 12.9:   Current Asthma Estimates by Age, United States, 2006    254  

 Table 12.10:   Current Asthma Prevalence Rates by Age, Sex, and Race, 

United States, 2006    254  

 Table 12.11:   Age - Specifi c Prevalence Rate of Diagnosed Diabetes per 100 

Population by Sex and Race or Ethnicity, 2005    255  

 Table 12.12:   Number of Persons with Diagnosed Diabetes, in Millions, 

United States, 1990 to 2005    255  

 Table 12.13:   Crude and Age - Adjusted Prevalence Rates of Diagnosed 

Diabetes per 100 Population, United States, 1990 to 2005    256        



  E
pidemiology? Many people have heard the term, but few really under-

stand what it is, what it does, and how it infl uences our daily lives. This 

book is intended to inform students and practitioners about the vital role 

of epidemiology in enhancing the health of individuals and communities, to 

understand how to read and interpret epidemiological studies to become more 

enlightened citizens, and to understand the global effects of epidemiological 

studies. 

 The motivation for this book has developed over the years from the infl uence 

of several factors. I have taught epidemiology to graduate students for more than 

twenty years and have written other textbooks aimed at illustrating the relevance 

and benefi t of epidemiology for specialized uses in health care administration 

and population health management. Through my years of teaching and writing, 

I have seen the positive response from students and practitioners to the myriad 

applications of epidemiology to their respective fi elds and everyday life. With 

this in mind, it makes sense to expose young scholars to epidemiology earlier in 

their intellectual journey. The more people who understand and appreciate the 

uses of epidemiology, the better chance its application will improve the public ’ s 

health and well - being. 

 Another motivation for writing this book is the attention that epidemiology 

and public health education is receiving from national organizations. National 

public agencies have been warning that there is a crisis in the shortage of trained 

and qualifi ed public health workers, especially epidemiologists.  1   There is a move-

ment, which is gaining momentum, to expand the public health education 

downward from graduate programs to undergraduates, especially into commu-

nity colleges.  2   This call to action must be met with innovative curricula and 

instructional resource materials. 

 P R E F A C E     
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  Organization 

 Chapters One and Two lay the foundation to the course by discussing both 

the historical perspective and future trends of epidemiology. Chapter  One , 

 “ Why Epidemiology? ”  introduces the reasons why epidemiology is an important 

foundation to public health. The chapter presents the role that epidemiology 

plays in public health. Current and future characteristics of the United States 

population and of global health threats are presented with an epidemiological 

perspective. Chapter  Two ,  “ History of Epidemiology, ”  continues to provide 

background information by presenting a historical perspective of the develop-

ment of epidemiology as the basic science of public health. Past contributors 

and their infl uence on the science of epidemiology are discussed. 

 Chapters  Three ,  Four , and  Five  discuss health and disease and how they 

are measured. Chapter  Three ,  “ Health and Disease, ”  begins the core discussion 

of epidemiological principles, along with the foundations of health and disease. 

The notion of disease causation is discussed and stressed throughout the text. 

Chapter  Four ,  “ Describing Health and Disease, ”  discusses descriptive epidemi-

ology and its uses as an information source and as a precursor to further study 

and investigation. Emphasis is placed on descriptive variables that are used to 

explain differences in health and disease in populations. Chapter  Five ,  “ Measuring 

Health and Disease, ”  introduces morbidity and mortality measures. How these 

measures assist in interpreting disease information is discussed. 

 Chapters  Six  and  Seven  discuss epidemiological studies and how they are 

used. Chapter  Six ,  “ Epidemiological Study Designs: Observational and 

Experimental Studies, ”  presents study designs used to test hypotheses that result 

from descriptive information. Observation and experimental designs are intro-

duced. Chapter  Seven ,  “ Uses of Epidemiological Studies, ”  covers the evaluation 

of cause - and - effect relationships between causal factors and diseases. Hypothesis 

testing and quantifi cation of risk with epidemiological study designs are 

discussed. 

 Chapters  Eight  through  Twelve  discuss epidemiology from a social and 

community perspective and global diseases and epidemics. Chapter  Eight , 

 “ Epidemics, ”  begins the section of the text that focuses on the use of epidemio-

logical principles in everyday life. This chapter discusses epidemics and how they 

begin and spread. Modes of transmission of infectious agents are described as 

well as how public health agencies respond to epidemics. Disease surveillance 

methods, including reportable disease reporting, are presented. Chapter  Nine , 

 “ Epidemiology and Society, ”  introduces one of the newer epidemiological dis-

ciplines. The infl uence of society and the neighborhoods in which people live 
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on their health is the crux of social epidemiology. Chapter  Ten ,  “ Screening for 

Disease, ”  brings epidemiology to a personal level. Accuracy and precision of 

screening tests and the evaluation of their results are discussed. Chapter  Eleven , 

 “ Community Public Health, ”  covers the link connecting epidemiology to 

improvements in daily life. Public health program planning, implementation, 

and evaluation are presented. The role of epidemiology in community public 

health is described through examples of public health programs. Chapter  Twelve , 

 “ Epidemiology Today, ”  discusses current health and disease concerns, and the 

pending future impact of current health problems is portrayed from the epide-

miological perspective.  

  Features 

 Each chapter is supplemented with exercises to aid in understanding the epide-

miological principles. These chapter exercises consist of research assignments 

and problem solving. Most of these exercises are open - ended to challenge the 

reader to be creative and innovative. In addition, each chapter has a set of 

multiple - choice, true - or - false, and short - answer review questions. These chapter 

review questions are intended to provide immediate feedback.  

  Audience 

 I anticipate that the primary users of this textbook will be students in high school, 

community and junior colleges, and four - year colleges and universities. This 

book can serve as a fi rst resource for students new to epidemiology. One objec-

tive is to engage young people in hopes that they will embrace epidemiology as 

a discipline in which they will continue their study and future work. My hope is 

that after reading and using this book, students will understand and appreciate 

the relevance and impact that epidemiology, as the basic science of public health, 

has on improving health and wellness.  

  Acknowledgments 
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of inspiration and encouragement. Peggy Honor é  was my student many years 

ago and now is my friend and colleague. Her encouragement has been invalu-

able. Miguel Zuniga, also a former student, is now my friend and collaborator 

in many of my accomplishments. He is a source of technical knowledge and has 

kept me on task throughout the writing of this book. 

 Sandra Kiselica edited this book, and her help and recommendations have 

been invaluable. Her expertise can be seen throughout in the sections that read 

easiest.  
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  Introduction 

 Epidemiology is, for most, a word that seems to be from another language. It 

is certainly not a word we use in everyday conversation. But epidemiology 

is a science that affects all of us every day of our lives. We shop for food 

each day with little regard to or worry about whether what we purchase and 

eat is unsafe. For many of us, smallpox, polio, plague, diphtheria, yellow 

fever, and cholera are diseases that either we have never heard of or we do 

not give much thought or attention to. Human immunodefi ciency virus (HIV) 

infection and acquired immunodefi ciency syndrome (AIDS) are diseases that 

are well known, but they are becoming less of a daily concern. New, so - called 

emerging diseases such as bird fl u are now garnering a great deal of our 

attention.  

  Public Health and Community Medicine 

 Before continuing the discussion on  “ why epidemiology, ”  the concept of public 

health must be explained further.  Public health  is the science and practice of 

protecting and improving the health of a community. This can be done with 

preventive medicine, health education, the control of communicable diseases, 

the use of sanitary measures, and the monitoring of environmental conditions. 

Public health is concerned with the health of the community as a whole. In other 

words, public health and community health are synonymous. 

 Public health is focused on three areas: assessment and monitoring of health 

and disease, development of public health policies that assist in addressing 

health problems, and allowing for access to public health care services. These 

 LEARNING OBJECTIVES 

 On completing this chapter, you will be able to 

  Defi ne epidemiology  
  Discuss the concept of populations and population health  
  Describe population trends and characteristics  
  Describe global health threats  
  Discuss the relationship and distinction between public health and medicine    



3WHY EPIDEMIOLOGY?

public health care services include disease prevention, health education, and 

health promotion. Often public health services are considered to be the same 

as medical care services because of the assumed similarities. The distinction is 

that public health services are focused on populations, not individuals. It is 

true that populations are made up of individuals, so public health acknowledges 

the importance of the welfare of individuals, but the focus of services is on 

larger populations. Public health services are centered on diagnosing and moni-

toring health issues and providing health education and health promotion 

services to communities. 

 An example of this communitywide perspective of public health is consid-

ered an accomplishment. Public health is concerned with immunization for 

preventable disease, such as smallpox, poliomyelitis, measles, rubella, tetanus, 

diphtheria, and  Haemophilus infl uenzae  type b. Since immunization programs (also 

referred to as vaccination programs) were established, smallpox has been eradi-

cated, poliomyelitis has been eliminated in the United States, and the other 

diseases are now under control. Other infectious diseases (cholera, tuberculosis, 

and sexually transmitted diseases) also are under control, in part due to the efforts 

of public health agencies and programs. 

 Is public health the same as medicine? Despite the fact that medical and 

public health services both seek to improve health, they are not the same. Two 

easy - to - remember differences are (1) public health services are directed at popu-

lations, and medical services are focused on the individual; and (2) public health 

services are mostly concerned with the prevention of disease whereas medical 

services are concerned with the diagnosis and treatment of disease. Public health 

and medicine are different, but they have the same objective of improving health 

and eliminating disease.  

  Defi nition of Epidemiology 

 Epidemiology is a word with Greek origins: from the Greek prefi x  epi,  meaning 

 “ on, upon, or befall ” ; the Greek root  demos,  meaning  “ the people ” ; and the Greek 

suffi x  logos,  ”  meaning  “ the study of. ”  In other words, epidemiology studies that 

which befalls on people, which is disease. The word epidemiology was fi rst used 

in the 1700s to describe the science and methods used to study epidemics. In 

the twentieth century, with the decline of infectious diseases, epidemiology 

expanded to study more than epidemics. This decline in infectious diseases can 

be attributed to improvements in nutrition, sanitation, and general living condi-

tions that in part resulted from public health interventions. Of course, these 
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public health interventions were established using information provided by 

epidemiology. 

 Given this new need for  epidemiology,  it has been defi ned as the study of the 

distribution and determinants of health - related states or events in specifi ed popu-

lations and the application of this study to control health problems.  1   This means 

that epidemiology is used to identify the diseases in a population and to under-

stand why these diseases exist. Another often - used defi nition is that epidemiology 

is the study of the distribution and determinants of health - related states and 

events in  defi ned  populations and the application of this study to the control of 

health problems.  2   

 The Greek root of epidemiology and the two defi nitions have a common 

theme, namely, the people. The people are considered as a group, which is 

referred to as a  population.  This population - centered nature of epidemiology leads 

to one of the differences between public health services and medical services. 

Populations are groups of people who share some common characteristics. These 

characteristics are personal (age, sex, race, health behaviors), geographical (live 

in the same neighborhood, city, region, country, continent), and time. Populations 

may be large groups of people (population of the United States) or small groups 

(people in a neighborhood or in a factory). 

 Epidemiology is the study of factors affecting the health and illness of pop-

ulations. It serves as the foundation of interventions made in the interest of 

public health and preventive medicine. It is considered a cornerstone method 

of public health research and is highly regarded in medicine for identifying 

risk factors for disease and determining the best treatment approaches to 

clinical practice. Epidemiology is considered by many to be a critical branch 

of public health. In fact, it is often referred to as the basic science of public 

health. 

 Epidemiology provides a framework of methods and principles from which 

information can be reviewed and analyzed in a way that public health problems 

can be identifi ed and addressed. The epidemiological methods allow for disease 

defi nition as well as classifi cation, identifi cation, and planning for disease control 

measures. Epidemiology also provides the way to understand the relationship 

between the presence of factors that cause disease, called  causal factors , and the 

development of disease (for example, smoking and heart disease). 

 Epidemiologists are the people who work every day using epidemiological 

principles and methods to make our lives better. Epidemiologists identify, 

measure, count, and control diseases, injuries, and causes of death. They also 

look for connections between disease and genetic, environmental, and behavioral 

factors. Once these connections are established, epidemiologists plan and develop 

interventions to prevent disease and promote health. This process of identifying 
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connections and developing interventions is how epidemiology touches our lives 

in a positive way every day. 

     

 Let ’ s discuss some specifi c examples of how epidemiology has affected public 

health. In general terms, most of the signifi cant improvements in the health of 

the people in the United States can be traced to accomplishments of public 

health. 

 An example of how public health policy improved the health and well - being 

of large groups of people happened in the United States in 1955. At that time, 

results of fi eld tests of the polio vaccine were announced indicating that an inac-

tivated poliovirus could produce immunity. Within days of this announcement, 

a national vaccination program was implemented. Today, polio has been eradi-

cated from the United States. 

 Another accomplishment of public health initiatives with long - term benefi -

cial effects is the identifi cation of the relationship between cigarette smoking and 
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lung cancer and heart disease. Public health and epidemiological reports were 

instrumental in alerting people to the hazards of cigarette smoking, which led to 

the warning on cigarette packages from the U.S. Surgeon General. Public health, 

using epidemiological information as support, has worked hard in the past few 

decades to decrease the number of smokers in the United States. Figure  1.1  

shows the results of this effort.   

 Figure  1.1  shows that the percentage of people who smoke has drastically 

decreased since 1965. This reduction has been most signifi cant in men. In 1965 

more than 50 percent of men in the United States were smokers. By 2005 the 

percentage dropped to less than 30 percent. Perhaps the best news is the decrease 

in the percentage of pregnant smokers. Smoking during pregnancy has been 

associated with infants with low birth weight and other associated health prob-

lems. Smoking among high school students is still a concern, but tobacco ces-

sation efforts have targeted this group for the past few years. 

 It is interesting to note the decline in heart disease, which in part is due to 

smoking cessation programs. Figure  1.2  shows the leading causes of death from 

1965 to 2006. Overall cancer rates have not changed since 1965, but lung cancer 

     FIGURE 1.1:     Cigarette smoking in the United States, 1965 to 2005 
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   Source:    CDC/NCHS,  Health, United States ,  2009 , Figure 6. Data from the National 
Health Interview Survey and the Youth Risk Behavior Survey.   
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deaths have declined. Deaths due to stroke have decreased dramatically, which 

can be attributed to tobacco cessation programs. Also, because of public health 

awareness and legislation, unintentional motor vehicle injuries have decreased 

due to mandatory seat beat usage and protective restraints.   

 Other accomplishments of public health include global eradication of small-

pox and establishing the relationship between Reye ’ s syndrome and aspirin. 

The eradication of smallpox may be one of the greatest accomplishments of 

medicine and public health. Smallpox is a serious, contagious, and often fatal 

infectious disease. In the past, it killed almost 30 percent of infected people, 

and it left scars on the skin of those who survived. No vaccine or treatment 

existed until the end of the eighteenth century, when Edward Jenner introduced 

the smallpox vaccination. The last case of smallpox in the United States was 

in 1949, and the last naturally occurring case in the world was in Somalia in 

1977.  3   

 Reye ’ s syndrome is a disease that affects all organs of the body but is par-

ticularly damaging to the liver and brain. The exact cause of Reye ’ s syndrome 

is unknown, but it has been shown to be associated with aspirin usage. Cases 

are most often seen in January – March each year. An epidemic of fl u or 

     FIGURE 1.2:     Leading causes of death, United States, 1950 to 2004 
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chickenpox is commonly followed by an increase in the number of cases of 

Reye ’ s syndrome.  4   

 Epidemiology had a major role in the investigation of smallpox and Reye ’ s 

syndrome. In fact, epidemiology is responsible for discovering the cause, and 

for developing control measures for other diseases such as Legionnaire ’ s disease. 

Legionnaire ’ s disease acquired its name in July 1976 when an outbreak of 

pneumonia occurred among people attending a convention of the American 

Legion in Philadelphia. On January 18, 1977, the causative agent was identifi ed 

as a previously unknown bacterium, subsequently named  Legionella pneumophila.  

An estimated 8,000 to 18,000 people get legionellosis in the United States each 

year. Some people can be infected with the  Legionella  bacterium and have only 

mild symptoms or no illness at all. When outbreaks do occur, they are usually 

in the summer and early autumn, though cases may occur at any time of the 

year.  5   

     

 Another well - known accomplishment of epidemiology and public health is 

the work with AIDS. AIDS is the fi nal stage of HIV infection. HIV attacks the 

body ’ s immune system. Our bodies ’  immune system fi ghts infections. HIV fi nds 

and destroys a white blood cell (called a T - cell) that is important for the immune 

system to fi ght infections. For someone who has HIV infection, it can takes years 

before they have AIDS. AIDS is a disease in which a person has enough of a 

weakened immune system that the body has trouble fi ghting off infection. It was 

through the use of epidemiological methods that the HIV infection and AIDS 

were identifi ed, along with the factors that were associated with a person ’ s sus-


