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Disclaimer

The fi ndings and conclusions in this book are those of the authors and do 
not necessarily represent the views of the Centers for Disease Control and 
Prevention or the National Institutes of Health.
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This book is dedicated to the loving memory 
of Claire Emily Nelson (1989–2005). To paraphrase 
Benjamin Franklin’s epitaph for his son, she was the 

delight of all who knew her.1

1 Isaacson W. Benjamin Franklin: An American Life. New York, N.Y.: Simon & Schuster; 2003.
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Foreword

Without question, communicating scientifi c information, and in particular, 
scientifi c data, to lay audiences is diffi cult. I routinely observe the struggles 
faced by scientists, public health practitioners, clinicians, and many oth-
ers who attempt to convey “the numbers” to persons from all walks of life. 
Indeed, there is a growing need to make key public health data available, but 
they must be selected and presented in a manner that is to be understandable, 
have meaning, and help people answer the critical question “so what?”

Other authors have attempted to provide recommendations about one 
aspect of data communication, such as visual data presentation, but they 
have not taken into account the totality of communication processes in pub-
lic health and the many factors that infl uence it. This book appropriately 
emphasizes the importance of data selection, recognizes that presentation 
extends beyond visual modalities, and points out the need for careful inte-
gration of words, symbols, and numbers. I was particularly pleased that the 
Drs Nelson, Hesse, and Croyle highlight the often hidden roles that commu-
nicators’ values, ethics, and assumptions play in data selection and presenta-
tion, the reality that presenting more data is rarely better, and sometimes the 
“best” data to present are no data at all.
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Although substantial advances have occurred as the result of specialization 
within scientifi c fi elds, a major drawback of specialization is the distance it 
creates within and across disciplines, which can prevent cross-fertilization of 
research ideas and methodologies. An additional challenge is that, unfortu-
nately, researchers and practitioners in public health and related fi elds often 
live in parallel universes and do not regularly communicate with each other. 
As demonstrated by many initiatives sponsored by governmental and non-
governmental organizations, there is a great interest and recognized value 
for transdisciplinary work to establish networks across fi elds. In the fi eld of 
health communication, transdisciplinary efforts are needed not only across 
traditional scientifi c disciplines, but also from practitioners and experts 
trained in related fi elds, such as the graphic arts and rhetoric.

I believe this book refl ects a careful synthesis of research from many dis-
ciplines, resulting in knowledge advancement, yet with practical implications 
and advice for data communicators working in the trenches. 

Furthermore, this volume represents a concrete example of the tremen-
dous value that a transdisciplinary effort can have in increasing knowledge 
about communication for public health practice. You will fi nd the content 
scientifi cally sound, easy to read, and practical. It is a signifi cant achieve-
ment and a contribution to literature and regularly and consistently following 
its principles will help you improve your communication skills.

Jay M. Bernhardt, PhD, MPH
Director, National Center for Health Marketing

Centers for Disease Control and Prevention (CDC)
Atlanta, GA
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Preface

We wrote this book with two main purposes in mind: (a) to summarize and 
synthesize research on the selection and presentation of data pertinent to 
public health, and (b) to provide practical suggestions, based on this research 
summary and synthesis, on how scientists and other public health practitio-
ners can better communicate data to the public, policy makers, and the press 
in typical real-world situations. Because communication is complex and no 
one approach works for all audiences, we emphasize how to communicate 
data “better” (and in some instances, contrast this with how to communi-
cate data “worse”), rather than attempting a cookbook approach. We include 
many case studies and other examples to illustrate major points and actual 
situations whenever possible. We summarize key principles and recommen-
dations at the end of each chapter.

Although this book discusses many general characteristics and specifi c 
recommendations about communicating data, it is based on fi ve overarching 
themes that can help public health scientists and practitioners make better 
choices. The fi rst theme is to raise awareness of the many factors and com-
plexities that need to be considered, and the possible choices to be made, 
when selecting and presenting data. It will become painfully obvious that it 
is not as easy as simply “showing audiences data, and hoping that the num-
bers will speak for themselves.” 
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The second theme is that there is a close and inseparable relationship 
between data selection and presentation with the purpose for communication, 
intended audience(s), and the context in which communication occurs. As dis-
cussed in Chapter 2, the four purposes for communicating public health infor-
mation with lay audiences are to increase knowledge (educate with no intent to 
infl uence), instruct, facilitate informed decision making, and persuade. These 
purposes involve critical value and ethical decisions. Given that data selection 
and presentation are closely tied to purpose, audience(s), and context, selection 
of data is inevitable: decisions must be made to present certain data and to use 
certain presentation formats at the exclusion of other data or formats.

The third theme is that data should be used to support a science-based 
storyline. Storyline, as defi ned in this book, refers to the conclusion, based 
upon the current state of scientifi c knowledge drawn about a specifi c aspect 
of a public health topic, that scientists or public health practitioners want 
lay audiences to understand. Storylines can vary widely, depending on the 
amount of research and level of consensus among scientists. Storylines may 
lead to communication messages designed for lay audiences with a straight-
forward persuasive purpose (e.g., these data show why it is important to 
engage in regular hand washing to prevent infectious disease transmission), 
to increase knowledge with no intent to persuade (e.g., these data illustrate a 
scientifi c fi nding or trend that is important knowledge about public health), 
or for an informed decision-making purpose (e.g., these data demonstrate 
why it is important to you to consider this information and these sources 
prior to making a personal health decision).

The fourth theme is that data need to be used ethically and in such a 
manner as to maximize their impact and effectiveness to increase audience 
understanding. This means selecting and presenting data that are most likely 
to resonate with intended audiences for the desired communication pur-
pose and storyline. Our explicit assumption is that readers of this book are 
“honest brokers” who would like to communicate public health data and 
other information to lay audiences in an ethical manner, not simply “cherry 
picking” data from research studies or surveillance systems that most easily 
demonstrate the key point(s) they wish to convey. 

Finally, the fi fth theme is that selecting and presenting data to lay audi-
ences needs to avoid unintended consequences. Presenting inappropriate or 
poorly selected data may result in lay audiences failing to attend to mes-
sages (e.g., not recognizing important points or being distracted), becom-
ing overly fearful, “underconcerned” about public health problems, or in 
some other way misunderstanding the key storyline. This theme emphasizes 
the important role that formative and other types of evaluation research 
play in public health communication, broadly, and in data communication, 
specifi cally.
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We did not attempt to conduct an in-depth review of all the research that 
bears on data communication, as doing so would require a multivolume set of 
books. Much research has been done, and many books written, for  example, 
about risk communication in public health and about decision making in 
clinical settings. In contrast, there is a paucity of research for some topics, 
such as communicating data to policy makers. For areas such as these, we 
had to rely on information based on the experiences of practitioners (“expert 
opinion”) and research on related topics. Thus, we believe this book may 
best be considered a metareview of research-based recommendations from 
seminal books, reviews, and research articles, supplemented by the practice-
based recommendations of experts.

Now for caveats and disclaimers. One of our biggest challenges was 
the large number of fi elds in which relevant research has been conducted. 
They included anthropology, business, communication, computer science, 
 economics, education, epidemiology, genetic counseling, health education/
health promotion, informatics, journalism, law, mathematics, medicine, 
nursing, political science, psychology, sociology, and the visual arts. If noth-
ing else, our review of these literatures confi rmed what many others before 
us have learned: (a) many, many factors infl uence whether a communication 
effort or activity is successful with a given audience, and (b) communication 
is as much an art as a science. It was a humbling experience!

We do not consider ourselves expert in all these areas. Our background 
and experience are primarily in the fi elds of communication, epidemiol-
ogy, medicine, public health, and social psychology. For subject areas that 
we knew less well, we solicited recommendations about key research from 
experts in these areas. We realize that it is likely that we failed to cite some 
classic studies or explore avenues of research that would have provided addi-
tional insights. We apologize in advance for any omissions. 

The book chapters can be broadly divided into four areas. Chapter 1 
provides an introduction and background information about the challenges 
involved in communicating quantitative public health data. Chapters 2–4 
provide an overview of communication, how people process and understand 
data, and the palette of options for data presentation, drawing heavily from 
the fi elds of psychology and communication. Readers most interested in 
practical application may be tempted to skip these chapters, but we encour-
age all to read these chapters, as they provide the rationale for better com-
munication practices and include many practical examples. 

Chapters 5–7 are the third part of the book. They integrate material 
from previous chapters and contain recommendations and extensive exam-
ples about communicating data to lay audiences in more common public 
health situations (Chapter 5), as well as in more specialized circumstances 
(e.g., outbreaks or crises [Chapter 6] or advocacy [Chapter 7]). The fi nal 
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chapter (Chapter 8) contains suggestions for future directions in data 
communication.

We hope this book will stimulate interest among public health practitio-
ners, scholars, and students to more seriously consider ways they can under-
stand and improve communication about data and other types of scientifi c 
information with the public, policy makers, and the press. We are confi dent 
that improved communication about data to lay audiences will increase the 
chance that evidence-based scientifi c fi ndings play a greater role in improv-
ing the public’s health.

David E. Nelson
Bradford W. Hesse

Robert T. Croyle
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Background

Regardless of the issue, the ultimate goal of public health is to apply the “art 
and science of preventing disease, prolonging life, and promoting health” 
to the focused goal of saving and improving lives.2 To achieve this goal, 
public health practitioners, health care professionals, research scientists, and 
even organizational administrators often fi nd themselves in the position of 
having to communicate data to lay audiences. In fact, whether the purpose 
of messages is to increase knowledge, instruct, facilitate informed decision 
making or persuade, effective communication is probably the major public 
health intervention; this has been described as the act of “treating people 
with information.”3

Communicating health and scientifi c information, whether it occurs in 
one-on-one counseling situations or as part of state or national campaigns, 
is especially diffi cult with any lay audience not well versed in science or 
mathematics, be they individuals within the general public, policy makers, 
or members of the media. Nevertheless, because communication serves to 
help translate scientifi c fi ndings into public health practice, we argue that 
there is a strong and ethical obligation for scientists, health care providers, 

1

Introduction

Why does it matter how health and science issues are reported? . . . 
It matters because misleading information is potentially dangerous: 
It can even cost lives.

The Royal Institution of Great Britain. Guidelines on 
Science and Health Communication1
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advocates, organizations, and others in public health to ensure that results 
are communicated in ways that are more likely to have benefi cial effects.

This is not to say that scientists must always take primary responsibil-
ity for communicating directly to public audiences, as government and non-
government institutions can serve important roles in communicating with 
lay audiences, as of course, do health care providers.4–7 Skilled science and 
health writers from the journalistic community endorse the same values for 
contributing to the public welfare as do many scientists.8

Problems occur, however, when the scientifi c community opts out of its 
communication role with lay audiences. This can lead to the public “mar-
ketplace” of ideas being infl uenced by individual biases and by market and 
other societal forces,9–11 as well as the glut of information on health top-
ics now available to information-seeking lay audiences on the Internet and 
via other sources and the diffi culties they can face sifting through it.12 For 
 example, research has generally shown an inverse relationship between the 
number of newspaper stories published on specifi c health topics and the 
importance of these topics as public health concerns: more coverage is given 
to rare or anomalous events (e.g., alleged adverse effects of vaccines or 
 natural  disasters) than to fi ndings with greater relevance to a larger number 
of people from a population perspective (e.g., preventing heart disease).13–15

The focus of this book is on selecting and communicating quantitative 
data, that is, numbers from scientifi c research, public health surveillance, and 
other sources in ways lay audiences can understand. Unfortunately, examples 
of poor communication of data abound—on Web sites, in written materials 
(e.g., reports, brochures), during oral presentations, and during media inter-
views, leaving many people awash in a morass of confusing “data smog.”16

Box 1.1 is an example of what happens when scientifi c data concerning 
potential dioxin exposure were poorly communicated to lay audiences. By 
comparison, the clear presentation of state trends in obesity using maps 
(Box 1.2 and Figure 1.1) demonstrates the positive role that effectively com-
municating data to both lay and scientifi c audiences can play in raising 
awareness about this problem.

Situations in public health and clinical health care environments commonly 
arise where it is necessary to communicate scientifi c data to lay audi-
ences.17–25 Breast and prostate cancer screening recommendations,26–29 the 
folic acid fortifi cation of bread policy to reduce the risk of neural tube birth 
defects (Box 1.3),30 vaccine safety (Box 1.4),31–34 genetic testing,35, 36 infec-
tious disease outbreaks,37, 38 occupational or environmental exposures,39–42 
and individual-level medical care decision making about treatment options 
for coronary heart disease43–45 are just a few of many examples.

Understanding quantitative information is diffi cult for most people and 
communicating complex information is a challenge.46 Few public health 
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Box 1.1 Trying to explain research on dioxin

Dioxin is the general term used to describe a class of chemicals, the most 
potent being 2,3,7,8-tetrachlorodibenzo-p-dioxin. Dioxin is a  chemical con-
taminant that occurs as a result of manufacturing insecticides,  disinfectants, 
and herbicides, the most well known being Agent Orange, which was used 
during the Vietnam War. Scientifi c consensus about the level of health risks, 
such as cancer or birth defects, associated with dioxin has been elusive, but 
in the late 1970s and early 1980s there was widespread concern about its 
toxicity and extensive media coverage about these issues. 

In 1984, dioxin was found in a Pennsylvania campsite that had been 
used by thousands of Boy Scouts 3 years earlier at their National Jamboree. 
The Dow Chemical Company has for decades been a major manufacturer 
of chemical products (including the herbicide Agent Orange) that result 
in the creation of dioxin. Although Dow had nothing to do with the con-
tamination found at the Boy Scout campsite, because of the company’s 
extensive experience with the chemical, leaders at the company were 
contacted for some explanation about dioxin and health risks.

At public hearings, Dow scientists and other representatives attempted 
to educate the public about dioxin by describing, in detail, several 
 technical aspects of dioxins (e.g., chemical structures and varieties), 
emphasizing that toxicity varies depending on which specifi c chemical 
individuals are exposed. At one point, chemists at Dow attempted to 
reduce public  concerns by pointing out that dioxin could be found in the 
exhaust pipes of cars and cigarette smoke. 

Based on their research, Dow scientists became convinced that low-
level dioxin exposure was not a health hazard to humans. Dow’s corpo-
rate executive offi cer attempted to communicate these fi ndings broadly 
to the public through the news media. During a morning television 
show appearance, he stated the company scientists’ conclusions about 
the safety of dioxin but failed to provide any data or other supportive 
 evidence for his conclusions. 

The news media and public perceived that Dow, out of self-interest, 
was defending dioxin, and that the company failed to appreciate the 
anger and fear stemming from the seriousness of the health concerns, the 
uncertainty, and the involuntary nature of the public’s exposure. Concerns 
about the health effects of dioxin exposure, especially among Vietnam 
veterans, continued for many years. This and many other  examples of 
communication in acute situations (Chapter 6) demonstrate the many 
factors and aspects involved in communication that transcend  simply 
“showing and explaining the data.”

Source: Bond GG. Dioxin: A case study. Am J Ind Med. 1993;23(1): 177–182. 
Friedman SM, Dunwoody S, Rogers CL, eds. Communicating Uncertainty: Media 
Coverage of New and Controversial Science. Mahwah, N.J.: Lawrence Erlbaum; 1999.
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practitioners have a good understanding of how lay audiences consider  public 
health issues or the health-related decision-making processes that they use,47, 48 
and rarely do they receive education or training about how to communicate 
scientifi c fi ndings to lay audiences.49–54

Scientists who conduct research on communicating quantitative fi ndings 
to lay audiences are scattered across disciplines, so research that shows how 
best to communicate quantitative data is rarely synthesized, nor does it reach 
those who could best utilize it. Kahneman and Tversky’s groundbreaking 
research on judgment and decision making under uncertainty was originally 
published in the 1970s and early 1980s.55, 56 To take one specifi c research 
fi nding, Tversky and Kahneman found that the way data are framed, that is, 
whether the same data are presented in terms of losses or gains (e.g., proba-
bility of mortality versus the probability of survival), has a strong infl uence 
on decision making among scientifi c and lay audiences.56, 57 Their research, 

Box 1.2 Mapping the obesity epidemic

CDC scientists have collected state-specifi c data on the prevalence of 
adult obesity through the Behavioral Risk Factor Surveillance System 
(BRFSS) since the 1980s. Typically, data from surveillance systems such 
as the BRFSS are presented in table format, include specifi c multiple data 
points or, less frequently, utilize visual modalities such as line graphs or 
bar charts. 

In a 1999 article published in JAMA, Mokdad and colleagues used a 
different approach to help audiences easily grasp the rapid increase, and 
extent, of obesity in the United States without relying on data-rich but 
cognitively challenging tables. They used a series of color-coded maps for 
the years 1991, 1993, 1995, and 1998 to demonstrate, at a glance, the 
increase in adult obesity prevalence by state.

These, and subsequent state obesity maps (Figure 1.1), have had a 
broad appeal for both scientifi c and lay audiences alike. They have been 
presented not only at many scientifi c conferences, but also to local, state, 
and federal policy-maker audiences and to the press, and have no doubt 
helped to raise awareness of the obesity problem in the United States and 
elsewhere. CDC’s obesity maps have been widely adopted by others and 
republished on several organizational and other types of Web sites.

Source: Centers for Disease Control and Prevention. U.S. Obesity Trends, 
1985–2006: Centers for Disease Control and Prevention; 2007. Mokdad AH, Serdula 
MK, Dietz WH, Bowman BA, Marks JS, Koplan JP. The spread of the obesity 
epidemic in the United States, 1991–1998. JAMA. 1999;282(16):1519–1522. 
Harvard School of Public Health. Nutrition Source: Healthy Weight; 2006. Tooele 
County (Utah) Health Department. Obesity Epidemic; 2006.
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along with that of many others, has important implications for communi-
cating data and other forms of scientifi c information to lay audiences, but is 
not widely known by public health scientists and professionals beyond those 
explicitly trained in the behavioral sciences. As a result, the same communi-
cation mistakes are often unnecessarily repeated.

This is not to suggest, however, that this or any other book provides a sure 
formula for selecting or presenting scientifi c fi ndings to the public, policy 
makers, or the press. Nothing can replace the importance of a careful analysis 
of intended audiences, contexts, and other factors that can infl uence the com-
munication process (Chapters 2 and 3). There is, however, suffi cient research 
to guide public health practitioners on how to better select and ethically pre-
sent quantitative data to different lay audiences, as well as recommendations 
on what to avoid. Studying this book can lead to substantial improvement in 
learning and performing these important, yet often neglected, skills.

Defi nitions

Terms and categories such as audiences; communication; data, public health, 
and science have different meanings for different people. Below are the 
 defi nitions for terms used throughout this book.

Figure 1.1 U.S. state trends in obesity prevalence, 1985–2006. (Source: Centers for 
Disease Control and Prevention. U.S. Obesity Trends, 1985–2006: Centers for Disease 
Control and Prevention; 2007.)

No Data <10%

>30%

10%-14% 15%-19%

25%-29%20%-24% –

1985 1992

1999 2006
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Box 1.3  Advocating for a national policy to increase folic acid 
 consumption to reduce neural tube birth defects

The case of folic acid fortifi cation provides an example of communi-
cating public health data primarily toward policy makers. Research 
over many years consistently demonstrated that the risk of neural tube 
defects, such as spina bifi da, was substantially lower among pregnant 
women who  consumed higher levels of folic acid. Many scientists recom-
mended  mandatory fortifi cation of certain cereal grain products, such as 
bread and fl our, with folic acid on a national basis as the best approach 
for  preventing neural tube defects, that is, a policy intervention. These 
efforts eventually resulted in an extensive debate in the scientifi c commu-
nity about the pros and cons of fortifi cation because some persons who 
consume too much folic acid will develop pernicious anemia.

Several Food and Drug Administration (FDA) hearings were held, with 
scientists from several organizations, including the Centers for Disease 
Control and Prevention and other federal health agencies, presenting 
evidence that higher levels of folate helped prevent neural tube defects, 
as well as the risks and benefi ts of a fortifi cation policy. These included 
recommendations, based on scientifi c research, about the level of folic 
acid fortifi cation that would maximize the protective effects for reducing 
the risk of neural tube defects and minimize the increase in pernicious 
anemia.

The arguments in favor of fortifi cation were successful, as in March 
1996 the FDA issued regulations requiring that manufacturers of certain 
enriched cereal-grain products fortify them with 140 μg of folic acid 
per 100 g of product by January 1998. Subsequent research has esti-
mated the benefi ts of this folic acid fortifi cation policy to be a reduction 
in the rate of neural tube birth defects of 20–30% after the policy was 
implemented.

Source: Lumley J, Watson L, Watson M, Bower C. Periconceptional supple-
mentation with folate and/or multivitamins for preventing neural tube defects. 
Cochrane Database Syst Rev. 2001;CD001056. Centers for Disease Control and 
Prevention. Spina bifi da and anencephaly before and after folic acid mandate: 
United States, 1995–1996 and 1999–2000. MMWR. 2004;53:362–365. Grosse SD, 
Waitzman NJ, Romano PS, Mulinare J. Reevaluating the benefi ts of folic acid for-
tifi cation in the United States: Economic analysis, regulation, and public health. 
Am J Public Health. 2005;95(11):1917–1922. Mills JL, Signore C. Neural tube defect 
rates before and after food fortifi cation with folic acid. Birth Defects Res Part A Clin 
Mol Teratol. 2004;70(11):844–845. U.S. Food and Drug Administration. Food stan-
dards: Amendments of standards of identity for enriched grain products to require 
addition of folic acid. Fed Reg. 1996;8781–8797.
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Audiences

The three lay audiences emphasized throughout this book are the general 
public, policy makers, and the press. More specifi cs about lay audiences are 
included in Chapter 2. Classifying lay audiences in this manner is useful 
for practical purposes,58, 59 especially given that they have different roles and 
none of the three are very familiar with, nor do they have a good under-
standing of, science or mathematics.60, 61

The general public, sometimes referred to in the plural as “publics,”6 
are individuals within the population at large. “General public” is really a 

Box 1.4 Challenging vaccine safety 

Advances in vaccine development have led to dramatic declines in 
 morbidity and mortality from diphtheria, tetanus, and many other 
 infectious diseases. What used to be widespread support among lay audi-
ences for new vaccines has not been nearly as universal in recent years, 
however. For example, an increased risk of intussusception (the slide of 
one part of the intestine into another part) among infants receiving rota-
virus immunizations in 1999 led to a multistate investigation and eventual 
discontinuation of the use of this vaccine.

Controversy also developed in the late 1990s concerning the presence 
of mercury-containing preservative (thimerosal) in childhood vaccines, 
with some people attributing autism to vaccines despite scientifi c evi-
dence to the contrary. 

There are organizations and individuals that routinely challenge public 
health scientists about vaccine-related issues. Scientists and public health 
practitioners face questions about vaccines in a manner similar to those 
involved with certain occupational, environmental health, and cancer 
screening and treatment controversies. This requires better understanding 
of audiences to more effectively communicate with lay audiences. Public 
health practitioners can assume that their research fi ndings on immuniza-
tions will continue to be challenged by some lay audience members.

Source: Centers for Disease Control and Prevention. Achievements in  public 
health, 1900–1999: Impact of vaccines universally recommended for children—
United States, 1900–1998. MMWR. 1999;48:243–248. Danovaro-Holliday MC, 
Wood AL, LeBaron CW. Rotavirus and the news media, 1987–2001. JAMA. 
2002;287(11):1455–1462. Halsey NA. Limiting infant exposure to thimerosal in 
vaccines and other sources of mercury. JAMA. 1999;282(18):1763–1766. Allen A. 
Vaccine: The Controversial Story of Medicine’s Greatest Lifesaver. New York, N.Y.: 
Norton; 2007.
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misnomer, as there are many different publics because of the heterogeneity 
inherent across groups or populations of people, for example, by age, past 
experience, culture, or level of involvement.

Policy makers consist of administrators and elected offi cials with the 
authority to make decisions about laws, regulations, policies, programs, or 
resources that affect the health of populations.62, 63 They not only include 
publicly elected offi cials and high level administrators within the execu-
tive branch of federal, state, and local governments, but also private policy 
makers, such as high level offi cials within private corporations, institutions 
(e.g., foundations), and insurance companies, who make public health-related 
decisions. Some policy makers may be public health practitioners or scien-
tists themselves, but the vast majority will have backgrounds in other fi elds 
and may have responsibilities in areas outside the public health arena.

The press, which will be used interchangeably with the words news 
media, journalist, and reporter, comprises persons who obtain or report 
news for magazines, newspapers, television, radio, news wire services (e.g., 
the Associated Press), or Internet news sites. Journalists are typically either 
general reporters, who cover many topic areas, or specialized reporters, who 
limit their scope of work to one or a few areas.50, 54 Journalists are an impor-
tant audience, as they function as intermediaries in communicating public 
health information to the public and policy makers and play a key role in 
defi ning which issues or topics are more important (Agenda setting) and how 
they are presented (Framing).64, 65

Communication

Communication is diffi cult to defi ne. It depends on three aspects: intention-
ality, verbal or nonverbal messages, and whether messages intended for audi-
ences are received.66 In this book, communication is considered to be the 
process by which verbal or visual messages are intentionally transmitted by 
sources (senders) through channels, and that are received by intended audi-
ences. Information consists of the messages transmitted or made available 
to lay audiences.

Although this book emphasizes communicating quantitative data, there 
is some overlap with general recommendations about communicating infor-
mation, and this body of work will be cited as needed. A good understand-
ing of the information environment, audiences, communication purpose, 
and context of specifi c situations is essential and are expanded upon fur-
ther in the next few chapters. Readers desiring a broader overview of com-
municating health information, including planning, message development, 
and evaluation are referred to several references listed at the end of this 
chapter.67–74
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Data, Public Health, and Science

The terms data, numbers, and fi ndings will be used interchangeably in this 
book. They refer to numbers, mathematical operations, or statistical or sci-
entifi c calculations or mathematical terms commonly used in public health 
research or surveillance (quantitative data). These types of data can generally 
be placed into one of fi ve broad classifi cations: simple numbers and basic 
mathematical calculations, intermediate mathematical operations, complex 
mathematical operations, statistical uncertainty and signifi cance testing, and 
specialized concepts or calculated values (Table 1.1).

Simple numbers and basic mathematical operations are taught in elemen-
tary school.75–77 Intermediate mathematical operations are typically taught in 
middle or high school mathematics courses.75 Complex mathematical opera-
tions are much more advanced and are likely to be familiar only to those with 
coursework or training in more advanced mathematical or scientifi c under-
graduate or graduate courses (e.g., statistics, chemistry, or epidemiology).

Statistical uncertainty and statistical testing are also unlikely to be  familiar 
to most lay audiences. Several specialized concepts or calculated values used 
in public health, that is, attributable risk, cost-effective measures (to name 
but a few of many) are likely to be familiar only to persons trained within 
specifi c public health or other fi elds, such as economics.

Public health refers to major topic areas and disciplines that are most 
commonly under the purview of persons employed in government agen-
cies, nongovernmental organizations, or research institutions concerned with 
population-based health. Broad topic areas typically cover certain types of 

Table 1.1  Classifi cation of quantitative data with examples from statistics 
and epidemiology

Classifi cation Examples

Simple numbers and basic 
 mathematical calculations

Integers, decimals, fractions; addition, subtraction, 
 multiplication, division, rounding 

Intermediate mathematical 
operations

Percentage, ratio (e.g., odd ratios or relative risk), rate, 
 average, probability

Complex mathematical 
operations 

Regression analysis, correlation analysis, specifi city, 
 sensitivity, false positive, power calculations, number 
needed to treat

Statistical uncertainty and 
 signifi cance testing 

Variance, confi dence intervals, p values

Specialized concepts or 
 calculated values

 

Attributable risk/attributable fraction, age or other type 
of adjusted value, life expectancy, years of potential 
life lost (YPLL), quality-adjusted life years (QALY), 
risk assessment, risk benefi t, economic discount rate, 
cost effectiveness
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infectious diseases (including vaccine-preventable diseases), chronic dis-
eases, substance abuse, health care services, environmental and occupational 
health, natural disasters, genetics, injury, reproductive health, maternal and 
child health, mental health, and oral health.19

Public health practitioner refers to individuals who conduct the daily 
work of public health on the front lines of local, state, and federal health 
departments,78 as well as persons who function in similar or related roles in 
private or nonprofi t organizations or institutions (e.g., hospital infection con-
trol employees). This book stresses communication in public health rather 
than in clinical settings such as health or medical clinics. However, some of 
the relevant research comes from clinical studies79, 80 and many public health 
practitioners provide clinical services. The principles and recommendations 
about data communication covered in this book are applicable in the clin-
ical environment; indeed, such settings have the added benefi t of allowing 
practitioners the opportunity for direct two-way communication. For readers 
specifi cally interested in broader aspects of communication, decision mak-
ing, and decision aids in health care environments, recommended references 
are included at the ends of chapters.

Science refers to knowledge, especially of facts, principles, or theories, 
gained through systematic study, using methodologies generally agreed upon 
by others within their respective fi elds,81 that is, a body of knowledge and 
generalized truths surrounding phenomena based primarily on hypotheses 
and deductions.58, 59 Science is heavily based on the mathematical principles 
and analyses of quantitative and qualitative data. A wide variety of scientifi c 
and related disciplines contribute to public health, from areas such as epi-
demiology, the social sciences (e.g., psychology, communication, anthropol-
ogy), laboratory sciences (e.g., microbiology, toxicology), the “hard”  sciences 
(e.g., physics, chemistry), mathematics, and direct health care–related areas 
such as medicine, dentistry, and nursing. Scientists function as both knowl-
edge producers and knowledge validators.58, 59 In this book, scientists are 
individuals whose primary job consists of conducting research or public 
health surveillance, or synthesizing research or surveillance fi ndings.

Why Communicating Scientifi c Findings to Lay 
Audiences Is Often Necessary

More details are provided about the fundamentals of communication in 
Chapter 2, but it is fi rst necessary to ask the question “Why should public 
health scientists and practitioners present the details of scientifi c fi ndings to 
lay audiences?” In reality, there are times, such as in emergency or natural 
disaster situations, when it is not necessary to communicate data, especially 
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initially. Lay audiences, for example, will usually have high levels of trust 
for governmental messages concerning protective actions to take in the event 
of natural disasters (e.g., tornadoes or blizzards) and are not likely to care 
about research data demonstrating the effectiveness of such recommenda-
tions. In these instances, communicating the gist of a protective message in 
a clear and precise way is exactly what the public needs.

The main reason to communicate data is because audiences want to know 
the reasons why individuals or policy makers should believe or do what 
scientists recommend; surveillance or research data can provide that justi-
fi cation. Scientifi c fi ndings in public health that are communicated to lay 
audiences usually have an applied or practical application, and if not directly 
persuasive, attempt to infl uence people’s thinking.

For many major public health issues, particularly those that are well estab-
lished and nonacute in nature, lay audiences have preexisting beliefs, atti-
tudes, values, or behaviors; they are also infl uenced by structural or external 
factors that, directly or indirectly, have some bearing on their decisions to 
accept the information that scientists provide to them or  recommendations 
scientists make (Chapters 2 and 3).47 Lay audiences may not be convinced 
to change their thinking based solely on the expertise or authority of public 
health scientists or practitioners without being  provided a rationale for how 
scientists reached their conclusions. Data, then, can provide the evidence to 
justify conclusions or recommendations of scientists.82–84

Because of the ongoing expansion of the scientifi c knowledge base result-
ing from research, new prevention and treatment options will be developed 
that require decision making by the public and policy makers. For example, 
the completion of the human genome project85 will undoubtedly result in the 
development of new genetic screening tests.86–88 These will provide com-
munication challenges for both public heath scientists and practitioners to 
explain testing to lay audiences.

The sheer amount of health information readily available through the 
Internet, television, and print media is of highly variable quality. There are 
tens of thousands of health-related Web sites,89 and public health topics are 
commonly covered by multiple information sources (see Chapter 2). Careful 
and effective explanation of scientifi c fi ndings can potentially help to counter 
sources that are less trustworthy.

In many situations, regardless of the level of scientifi c evidence, the credi-
bility of scientists or their organizations, and the strength of communication 
efforts, scientifi c fi ndings may play a minor or even no role in infl uencing 
lay audiences, particularly in advocacy situations (Chapter 7). Realistically, 
scientifi c fi ndings are just one of many factors considered by lay audiences. 
Good or “better” communication is not a panacea, nor a solution to every 
challenge in public health (or other areas of life, for that matter). For many 
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public health issues, people (including scientists) have strongly held attitudes 
or beliefs and will dismiss messages that challenge or run counter to them 
(worldviews; see Chapter 2).90 Such attitudes or beliefs can have a strong, yet 
often hidden, infl uence on the effectiveness of communication efforts that 
involve data selection and presentation to lay audiences.

This is not to suggest, however, that scientifi c data have no role in infl uenc-
ing lay audiences.84 Failure to communicate relevant scientifi c fi ndings or to 
communicate these fi ndings at all to such audiences, especially fi ndings with 
strong scientifi c consensus, poorly, prevents scientifi c evidence from having 
any opportunity to play a role in improving the public’s health.

Scientists, Scientifi c Culture, and Implications for 
Communicating with Lay Audiences

Kuhn81 recognized that scientists share a common culture. The scientifi c 
disciplines typically use their own distinctive terminology, with terms such 
as “surveillance,” “risk,” and “cohort” having specifi c meanings for scien-
tists that differ from those of lay audiences. To better understand some of 
the reasons why scientists have diffi culty translating their fi ndings to lay 
audiences, it is useful to review scientifi c culture, ways of thinking, how 
scientists explain fi ndings to each other, and also to contrast these with lay 
audiences not trained in the sciences (Table 1.2).

There are several “givens” in scientifi c culture that infl uence scientists’ ways 
of thinking and communicating. As part of scientifi c training and immersion 
in their fi elds, scientists adopt certain common viewpoints and approaches.81, 

91 There is strong agreement among scientists as to what constitutes better or 
worse examples of data sources, study designs, statistical tests, and generaliz-
ability of fi ndings that provide “suffi cient scientifi c evidence” for an asser-
tion or recommendation.92–94 These rules and ways of conducting science are 

Table 1.2 Contrasts between scientists and lay audiences

 Scientists Lay audiences

Sources and defi nition of acceptable 
evidence

Narrow Broad

Belief in rational decision making Strong Variable
Acceptance of uncertainty High Low
Level of interest in scientifi c topic High Medium to lowa

Quantitative and science literacy High Low
Ability and interest in reviewing 

extensive amounts of data
High

Note: aExcept for audience members with high levels of involvement for a specifi c issue.
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generally so well accepted that most scientists are oblivious to the fact that 
they belong to a distinct culture with such rules,81 failing to recognize that 
others may think differently about what constitutes evidence, let alone suffi -
cient evidence, for infl uencing beliefs, attitudes,  values, or behaviors.

Rational Decision Making

Most scientists are strong believers in the “rational decision-making” 
model.58, 59, 95, 96 This model assumes that people make decisions based on care-
ful weighing of information from sources they deem as credible (i.e.,  scientists). 
Scientists share this belief in rational decision making with  persons in other 
fi elds, such as economists and computer scientists.97 Other types of information 
from “less credible” sources are criticized or discounted by scientists if they do 
not conform to the rules agreed upon within the science culture.98

The rational decision-making model is not commonly used by most lay 
audience members for health or other topics.95, 96 People use many heuristics 
(shortcuts), often relying on faulty reasoning and intuition when making deci-
sions, rather than carefully weighing evidence.55, 90 Scientists’ belief in rational 
decision making may lead them to mistakenly believe that simply providing 
more data or citing more scientifi cally credible studies will be more persua-
sive when communicating information to lay audiences. The public may not 
have much interest in the foundations of those arguments, though, and will 
listen instead to what the gist of the message may mean for them.

An Acceptance of Uncertainty

Scientists generally acknowledge that science does not defi nitively prove that 
something is “true”; instead, theories or explanations that cannot be falsi-
fi ed, based on previous work and scientifi c consensus, are considered to be 
tentatively “correct.”98 There is always some level of uncertainty in science, 
not only concerning theories or hypotheses, but also about quantitative data, 
as demonstrated by the inclusion of confi dence intervals and concerns about 
validity and representativeness of study populations.

New fi ndings add to the knowledge base for a subject area and are consid-
ered within the context of previous work. Scientifi c theories, understanding, 
and explanations change as new knowledge is gained—previously accepted 
explanations, including those extensively disseminated to lay audiences and 
accepted for years, can be discarded or replaced because of new scientifi c 
discoveries or explanations.81 Perhaps the classic public health example is 
“miasma theory,” which was developed in the nineteenth century. This the-
ory suggested that poor environments, such as foul-smelling odors, caused 
illness and disease. This theory was discarded and generally replaced by 
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the microbiological “theory” after the discovery of the Tubercle bacillus 
and other microorganisms.99 A more recent example was the discovery that 
 peptic ulcers are caused by Helicobacter pylori, a bacterium, rather than 
emotional stress, as was thought for many years.100

Intrinsic Interest in the Subject Matter

Scientists are specialists in their fi elds, regardless of whether they focus 
exclusively on one disease (or behavior or mechanism) or more broadly focus 
on a topic within their fi eld, such as an infectious disease. This specialization 
can lead scientists to be especially enthusiastic about their  subject area(s) of 
interest and fail to recognize that others may be much less interested (or 
uninterested) because of their lack of involvement with the subject.101

For the majority of people in the United States, health issues are of 
 moderate-to-low interest.6 In reality, unless audiences are involved with a 
particular health topic in some way,101 efforts are needed to gain their atten-
tion (Chapters 2–5). This can be diffi cult, as people use mental “fi lters” to 
screen information to avoid attending to messages of little interest to them.46, 

102, 103 A further challenge is that people in the United States and other indus-
trialized countries live in an information-rich environment, surrounded by 
mass media and commercial messages, and thus are exposed to literally hun-
dreds of messages each day competing for their attention.104

Sharing Information with Lay Audiences

Within the scientifi c community, transparency in information sharing is 
considered of strong value.105 However, when asked to translate their fi nd-
ings to a lay audience, many scientists assume that communication should 
be one-way, that is, they provide their expertise to “less knowledgeable” 
persons49, 106–108 who are expected to act in accordance with what scien-
tists recommend (Chapter 2). Although this is true in some instances in 
public health (especially when new diseases or conditions are discovered), 
a one-way view of communication can lead scientists to have unrealistic 
expectations about how much power they have to persuade others. With 
the widespread availability of information to lay audiences through the 
Internet, and the increased use of a shared or informed decision-making 
model by lay audiences and health experts,109, 110 scientists who adhere to the 
one-way communication model and who attempt to communicate scientifi c 
fi ndings to lay audiences (especially to policy makers or journalists) can 
become  disillusioned if they believe that their “scientifi c evidence,” or the 
contextual limitations or caveats they provide are discounted or disregarded 
altogether.26, 111
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In fact, one of the unanticipated consequences of the information age is 
that it has opened up an entirely new level of discourse between scientists 
and the public. In previous decades, scientists were cautioned away from 
communicating too much with the public as “popularizing” their research 
might prove damaging to their career (Figure 1.2). With the arrival of the 
Internet, individual citizens have been encouraged by public policy to take 
full advantage of the research and knowledge accumulated through scien-
tifi c endeavors.112 Professional organizations, such as the American Medical 
Association, have recognized the infl ux of lay traffi c to their Web sites and 
have responded by posting information that is easily consumable by lay 
audiences. Interest in eHealth113 and eGovernment114, 115 has prompted dis-
cussions of how to put scientifi cally based evidence directly into the hands 
of consumers. Newspapers such as USA Today® have won awards for mak-
ing statistical charts and graphs easy to read by the general public. Scientists 
are now being told that communicating with the public is part of their job 
description and that defending the relevance of scientifi c work belongs in 
the  general public dialogue.17

Statistical Thinking

Because of their training and experience, scientists are highly literate in 
science and mathematics and can easily talk in ways that others may not 
understand—“technical jargon.” They may believe that lay audiences are 

Figure 1.2 Source: Cartoonbank.
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 literate in the science and mathematics used in public health research or 
 surveillance, although this is often not the case.61 Even simple concepts such 
as percentage can be misunderstood by many lay audiences,116 let alone prob-
abilistic reasoning or theory development.117 As a result, scientists and public 
health practitioners often fail to provide basic background information that 
can help audiences understand data.

For example, scientifi c fi ndings in health may not provide “yes or no” 
(defi nitive) answers because there is often a continuum along which health 
risks or benefi ts may be lesser or greater. This is especially evident in envi-
ronmental or occupational health, such as when policy recommendations 
or regulatory standards are being set regarding what constitutes a “safe” or 
acceptable level for exposure to compounds such as radon or sulfur diox-
ide, but also occurs for other issues, such as defi ning recommendations 
about nutrition or physical activity.118, 119 Public health practitioners in other 
areas also struggle with continuous versus dichotomous measures and what 
 recommendations should be made concerning “safe” or “recommended” 
 levels. There remains uncertainty within the scientifi c community about the 
level and type of treatment for elevated blood cholesterol,120 cut-points for 
laboratory screening of low incident neonatal conditions,121 and acceptable 
blood lead levels.122

Lay audiences commonly look to experts to provide clear recommenda-
tions based on the scientists’ expertise.90 Scientists may not provide defi n-
itive explanations or recommendations because of uncertainty, which may 
exist because of lack of research or absence of consensus among experts, 
the probabilistic nature of level of individual risk (e.g., estimating that 
3 in 1,000 people taking a certain medication will develop a serious side 
effect but being unable to ascertain which individuals are at highest risk), 
or when previously well-accepted recommendations change. This inability 
of scientists to provide defi nitive answers can cause confusion, anxiety, 
fear, and anger in lay audiences, and can reduce their trust in scientists 
and their institutions or organizations.42, 55, 123 This lack of defi nitiveness 
may be especially vexing for policy makers who look to scientists or other 
experts for answers to complex situations to help guide their decision 
making.90

Rules of Evidence

What counts as evidence, or “how we know what we know,” is referred 
to as epistemology, and differs between scientists,58, 98 health care practi-
tioners,124 and lay audiences. Scientifically trustworthy sources for health 
information, such as the Centers for Disease Control and Prevention 
(CDC), the National Institutes of Health (NIH), or scientists employed 
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by major research institutions,125 are viewed as providing one type of 
evidence. These scientific sources are likely to be accorded expert sta-
tus, especially by some policy makers and some journalists. It is not 
surprising, then, that religiosity and a personal belief in God is higher 
among lay audiences than among scientists,126 as most  faith-based tradi-
tions rely on a completely different approach to what counts as “accept-
able evidence” for knowledge and beliefs, typically relying on authority 
to dictate what is “true” or “not true.”98 These basic epistemological 
differences help to explain many of the conflicts between science and 
religion.

Lay audiences, however, rely on many other sources for health information 
besides scientists and health professionals (Chapters 2 and 7).39, 58, 127 Personal 
experience, emotions, interpersonal sources of information such as friends and 
family, community opinion leaders, economic interests (especially for policy 
makers), social and cultural realities (“common sense”), television news sto-
ries, and fi ctional accounts (e.g., movies), can also have important infl uences 
and constitute acceptable forms of “evidence” for many people.39, 58, 127

Structures for Dialog

When it comes to communicating formally with others in their fi elds about 
scientifi c research, scientists typically use a highly structured approach 
to creating scientifi c journal articles, written reports, and presentations 
for professional conferences that is well understood by other scientists.128 
Depending on the type of study or presentation, a relevant theory or scien-
tifi c model may be described. In journal articles, work on similar or related 
topics is reviewed and summarized (Introduction). Defi nitions, method-
ology, data sources/data collection, and statistical methods are described 
(Methods). Findings are described, often in some detail in text, tables, or 
fi gures (Results), and statistical uncertainty and statistical testing results are 
typically included. Finally, the contribution of the research to the scientifi c 
literature, comparisons with other research, explanations, study limitations 
or caveats, and in some instances, implications or recommendations are 
 provided (Discussion).

Given their use and preference for more and new information, and their 
belief in the value of careful weighing of evidence from multiple perspec-
tives, it is not surprising that scientists may believe that there cannot be too 
many “data points” on a particular topic. More data are better because they 
can be used to further demonstrate results and provide a stronger basis for 
drawing conclusions and making recommendations.

Unfortunately, the “more is better” approach tends to be counterpro-
ductive when communicating scientifi c fi ndings to lay audiences. Not only 
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does this approach assume that audiences are mathematically and scientifi -
cally literate, but it also ignores the problem of the limited capacity of most 
people to process and understand much information, especially  complex 
 information, at one time (cognitive overload; Chapter 3). Lay audiences typ-
ically want experts to quickly reach the bottom line with their conclusions 
and recommendations.129

Values and Ethics

It may seem comforting to think that scientists are completely objec-
tive when it comes to their understanding, decisions, and actions involv-
ing  public health issues. However, although scientifi c methods provide an 
invaluable framework for description and exploration, scientists are not 
value free.58, 59, 81, 130 Indeed, there is ample evidence that most scientists, 
and the research they conduct, are consonant with broader values and goals 
within their own societies.58, 59 Scientists have the same selective exposure 
and confi rmation bias tendencies as everyone else (Chapter 2), preferring 
to associate with people and be exposed to information that confi rms their 
existing beliefs.

Values and ethics are integral, although often hidden, aspects of scien-
tifi c decision making.59, 84, 130–132 These include decisions about (a) whether 
a health condition or problem exists, (b) defi nitions that classify individu-
als or populations as having or not having a health condition or being at 
high or low risk, (c) funding of research or public health surveillance, 
(d) data analysis, (e) data interpretation, (f) selecting or omitting fi nd-
ings in reports or other materials (e.g., bias among scientifi c journal 
editors against publishing negative research fi ndings133, 134), and (g) data 
presentation.

Much communication in public health involves at least some element of 
persuasion.135, 136 This means that should data be selected and presented to 
lay audiences, they may be chosen (or omitted) or presented in such a way 
as to maximize, minimize, or ignore certain themes—or attempt to lead 
audiences to draw certain conclusions.84, 131, 137, 138 This tendency to strategi-
cally “use” data is obvious in advertising and politics,139–142 but even well-
 intentioned scientists, practitioners, and others in public health and other 
fi elds are not immune.19, 131, 137, 141, 143

This does not mean that all scientifi c data are relative and malleable to 
suit the purposes of communicators. It does mean that it is important for 
public health scientists and practitioners to recognize the underlying values 
behind their messages and communication activities with lay audiences.132, 142 
The selection and presentation of information can have a strong infl uence on 
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audiences and their interpretation.142, 144 Figure 1.3 illustrates the radically dif-
ferent conclusions about gender disparities in trends for stomach cancer145 that 
audiences are likely to reach based on whether relative or absolute rate differ-
ences are presented. Persons who want to stress that gender disparities have 
increased over time would be more inclined to use the fi gure showing relative 
disparity trends, whereas those who want to emphasize declines in gender dis-
parities would be more inclined to use the absolute disparity trend fi gure.

Furthermore, because most lay audiences will assume that scientists are 
experts about public health issues and are trustworthy (expert heuristic; 
Chapter 3), scientists and others communicating scientifi c information to 
lay audiences have an important ethical responsibility. They need to care-
fully assess whether they are, intentionally or unintentionally, misleading or 
manipulating audiences through their selection and presentation of data or 
other types of scientifi c information.59, 130–132, 143

Conclusion

Communicating scientifi c fi ndings, including data, to lay audiences is an 
important, underappreciated, and diffi cult role for many involved in public 
health. Effective communication about data can help to improve the health 
of the public; conversely, not communicating such information accurately, 
ethically, and effectively can have serious consequences.

Fortunately, there is a substantial amount of research and experience about 
how to better communicate quantitative fi ndings. Throughout the remainder 
of this book, we describe the rationale and approaches that can substantially 
improve the ability of public health scientists and practitioners, along with 

Figure 1.3 Absolute and relative gender disparities in stomach cancer mortality, United 
States, 1930–2000. (Source: Harper S, Lynch J. Methods for measuring cancer dispari-
ties: Using data relevant to health people 2010 cancer-related objectives. NCI Cancer 
Surveillance Monograph Series No. 6. Bethesda, MD; National Cancer Institute: 2005. 
NIH Pub. No. 05-5777.)
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those primarily involved in direct health care, to better communicate data to 
lay audiences.

Further Reading

Public Health Communication Planning

CDC. CDCynergy, Basic Edition 3.0. Atlanta, Ga.: Centers for Disease Control and 
Prevention; 2004.

National Cancer Institute. Making Health Communication Programs Work. Washington, 
D.C.: US Department of Health and Human Services, National Institutes of Health, 
National Cancer Institute; 2002. NIH Pub. No. 02–5145.

Schiavo R. Health Communication: From Theory to Practice. San Francisco, Calif.: 
Jossey-Bass; 2007.
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Ethics and Values

Bayer R, Gostin LO, Jennings B, Steinbock B. eds. Public Health Ethics: Theory, Policy, 
and Practice. New York, N.Y.: Oxford; 2007.

Guttman N. Public Health Communication Interventions: Values and Ethical Dilemmas. 
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Stone D. Policy Paradox: The Art of Political Decision Making. New York, N.Y.: 
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The bottom line

Communicating quantitative data to lay audiences is possible
The major reason for communicating quantitative data to lay  audiences is 
  to provide evidence for the conclusions and recommendations of 

scientists
Scientists exist in their own culture that strongly believes in rational decision 
  making and may mistakenly assume that lay audiences think the way 

they do about numbers
The three lay audiences described in this book—the general public,  policy 
  makers, and the press—can have different expectations of, and needs 

for, data in different situations
Understanding the characteristics of the lay audience to which you 
  want to communicate data will give you clues as to the most effective 

approaches to use
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Scientists and Scientifi c Culture

Garvin T. Analytical paradigms: The epistemological differences between scientists, 
policy makers, and the public. Risk Anal. 2001;21:443–455.

Gregory J, Miller S. Science in Public: Communication, Culture, and Credibility. 
New York, N.Y.: Plenum Trade; 1998.

Kuhn TS. The Structure of Scientifi c Revolutions. 3rd ed. Chicago, Ill.: University of 
Chicago Press; 1996.

Pavitt C. The Philosophy of Science and Communication Theory. Hauppauge, N.Y.: 
Nova Science; 2001.
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2

Communication Fundamentals

Meaning arises only when listeners, readers, or viewers actively 
make sense of what they hear, read, or see. Meaning is not transmit-
ted by experts so much as it is constructed by audiences.

Lum et al. “General public: Communicating to inform,” 
Communicating Public Health Information Effectively: 

A Guide for Practitioners1

Introduction

Presenting scientifi c data to audiences is but one aspect of the broader topic 
of communication. Before discussing approaches to communicating data to 
lay audiences, it is essential to understand the fundamentals of communi-
cation. In this chapter, we review these fundamentals and discuss the many 
factors that infl uence communication. We also review the research on the 
rationale and value of communicating data to lay audiences.

Overview of the Basic Communication Model

In the basic model of communication, a source (or sender) uses a channel(s) to send 
messages to an audience (receiver) or audiences2, 3 (Figure 2.1). Sources are the 
individuals or organizations that supply messages,4 and they  generally select the 
channel(s) through which they attempt to reach audiences with those messages.4 
Communication channels are often categorized as being interpersonal or medi-
ated; mediated channels can reach larger numbers of people and are further 
classifi ed as mass media (e.g., television or radio) or small media (e.g., bro-
chures, posters). Because there is overlap between the terms sources and chan-
nels in the communication literature,4 they are considered together here.
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Messages are the words, symbols, or pictures used by sources to transmit 
information.4 This book primarily concerns approaches to communicating 
messages that contain quantitative data. An audience can be an individual, 
group of individuals, or as large as millions of people on an international 
scale. Note that the curved lines with arrows directly connecting audiences 
to sources and channels in Figure 2.1 show that audiences are active partici-
pants in the entire communication process, capable of seeking information 
themselves.

Three additional components are important considerations in the basic 
communication model: purpose, strategy, and context.3 Purpose is the “why” 
of communication, that is, what senders intend to accomplish by making 
messages available to audiences.5, 6 Strategy refers to an active or passive 
approach used by senders to gain the attention and interest of audiences 
about messages.4, 7 Context consists of individual and environmental factors 
that may infl uence audience members’ receipt or interpretation of messages 
(Figure 2.1).

This basic communication model is highly simplistic and may inappro-
priately imply communication is a one-way process in which experts trans-
mit packets of information to a passive or uninformed audience.3 Extensive 
research has shown that people have preexisting ideas about many health 
topics; they are exposed to, or obtain health information, on their own—they 
are not simply information recipients but they develop their own understand-
ing and interpretation.4, 8 Communicating public health information is a two-
way process in which senders listen to, and work carefully with, intended 
audiences to better understand them and obtain their input, with senders 
making adjustments as necessary.1

Figure 2.1 Basic communication model.

Context

Context

Source and
channel

Audience
(receiver)Message



32  MAKING DATA TALK

Sources and Channels

Background

Interpersonal sources consist of family members, friends, neighbors, work 
colleagues, acquaintances in religious, civic, or social organizations, and per-
sonal health care providers.7 Interpersonal communication channels typically 
involve face-to-face or small group in-person meetings, telephone conver-
sations, oral presentations, correspondence, or email. Mediated sources are 
more impersonal and involve the use of a communication channel(s) that can 
reach a larger audience consisting of individuals not usually known to the 
persons or organizations creating messages. With the exception of  tailored 
communication,9–11 mediated communication is less personalized and may 
involve little (if any) two-way communication.3 The Internet does not easily 
fi t into a category, as it has characteristics of both interpersonal and medi-
ated communication channels.

Although classifying channels of communication is useful for descriptive 
and planning purposes, they tend to be interrelated. There is much interaction 
between peoples’ interpersonal and mediated sources for health and other types 
of information12; for example, health information received from mass media 
channels often becomes part of interpersonal communications4, 13–15 (Box 2.1), 
which is sometimes referred to as the two-step fl ow of information.16

Box 2.1 Beware the fl esh-eating bananas!  An Internet hoax

The development and expansion of the Internet has greatly expanded the 
size of audiences and the speed by which communication messages fl ow. 
Although this expansion of communication has been benefi cial in many 
ways, it has also allowed erroneous health information, which would oth-
erwise have had little credence and be known only to a small number 
of people, to spread rapidly from interpersonal channels to sometimes a 
worldwide audience. 

One example of this has been false rumors about necrotizing fascii-
tis. This serious health condition results from bacteria entering the body 
through a small cut or scratch; as bacteria reproduce, they produce toxins 
that break down body tissues, which often have to be removed by ampu-
tation of affected body areas. Nicknamed by media representatives as 
“fl esh-eating disease,” individuals with the condition received extensive, 
and often tabloid-like, coverage through certain news media venues in 
the late 1990s. 

In 1999, a nonexistent research organization sent emails to some indi-
viduals, warning them that persons who ate bananas imported from Costa 

(continued)
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Rapid technologic advances have provided myriad ways for people to com-
municate with each other or seek information.17–19 There is now widespread 
use of Web portals, personal digital assistants (PDAs), cellular telephones, 
digital photography, mapping software, video and audio computerization 
(e.g., downloading of music or movie clips), electronic games, and virtual 
computer technology throughout much of the world, which has made unprec-
edented amounts of information available to the public. From the perspective 
of communicating data, these advances can provide new and different ways 
for audiences to visualize and process information (see Chapter 4), poten-
tially changing how people think about health and other issues.20

Availability, Preference, and Credibility

The availability, preference, and credibility of sources are key, interrelated 
aspects of communication. Source availability, preference, and credibility 

Rica could be infected with “fl esh-eating disease.”  There is no association 
between bananas and necrotizing fasciitis, but the email spread quickly 
from the originator of the hoax to thousands of individuals in several coun-
tries. Believing that the danger was real, the message about Costa Rican 
bananas was widely forwarded to other email addresses by individuals 
wanting to warn their friends and loved ones of the alleged danger. 

This Internet email hoax spread so rapidly that in January 2000, the 
Centers for Disease Control and Prevention (CDC) released a statement 
to try to reassure the public. The statement emphasized that (a) the usual 
route of transmission for the bacteria is person to person,   (b) sometimes 
causative bacteria can be transmitted through foods but that this was 
extremely unlikely for necrotizing fasciitis, and (c) the CDC and Food and 
Drug Administration (FDA) agreed that the bacteria cannot survive long 
on the surface of a banana.

Flesh-eating banana emails continued to circulate, however, but with 
variations on the message. Instead of listing the source as a fake research 
group, email messages purported to be from, or endorsed by, CDC and 
other reputable federal agencies were circulated. A more recent form of 
the hoax warned South Africans of the “danger” of eating Costa Rican 
fl esh-eating bananas. Interpersonal communication channels, enhanced 
and amplifi ed by the Internet and its email capabilities, have kept the 
urban legend of fl esh-eating bananas alive for many years.

Source: Centers for Disease Control and Prevention. False Internet Report about 
Bananas; 2000. Emery D. The Great Internet Banana Scare of 2000. About.com; 
2000.



34  MAKING DATA TALK

are often underappreciated by public health practitioners and scientists, and 
failure to consider all three can lead to ineffective communication regardless 
of the quality of the message or its presentation.

Availability refers to audiences’ access to information sources and chan-
nels and can be highly variable depending on audience characteristics, such 
as education or income, and structural factors, such as health insurance sta-
tus. For example, radio and television are almost universally available in 
the United States and much of the world,21, 22 but the availability of Internet 
services, although increasing, is not as universal.23, 24 Of special note is that 
people with lower levels of education, in general, have substantially reduced 
access to, and thus use, fewer sources of information than do more highly 
educated persons.4

Preference refers to where and how audiences like to obtain information, and 
is related to availability. Preferences vary widely among populations and indi-
viduals with differences especially great by education level and age4, 7, 18, 25, 26 
(Box 2.2). Persons with lower levels of education, for example, are more likely 
to rely on interpersonal sources and television for health information.4, 25 The 
widespread diffusion of Internet access has transformed where many  people 

Box 2.2  Preferences and trust of health sources: The generation gap

People receive health information from a multiplicity of sources, but most 
have clear preferences as to what information sources they like to use 
and trust. Not surprisingly, physicians and other health care providers are 
widely considered trusted sources of health information. The rise of the 
Internet with its large number of Web sites, and the extent of information 
available, however, has changed how people obtain health information. 
Nevertheless, one clear demographic difference in preferred health infor-
mation sources is age.

Adults less than 65 years of age, and especially younger adults with 
higher levels of education, are much more likely to seek and trust health 
information obtained from the Internet. When they do seek medical 
care, they prefer a shared decision-making approach, working with their 
providers to discuss potential courses of action. Increasingly, health care 
providers report having patients arrive for appointments with pages of 
Internet printouts and lists of specifi c questions. 

In marked contrast, older adults are more inclined to seek, and have 
great trust in, information from their health care providers. This proba-
bly results, to a large extent, from the long history of paternalism that 
characterized many physician–patient relationships: the doctor acted 

(continued)
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obtain health information.27–29 Internet use is highest among populations who 
are younger, highly educated, or who have higher incomes, although differ-
ences between demographic groups have narrowed in recent years.27, 29, 30 
However, some older adults strongly prefer to rely on their health care provid-
ers for health information and never use Web sites. In reality, most people 
typically use multiple sources for health information, especially when seeking 
information that is salient to their immediate needs or concerns.4, 30

Preferences for different media have changed over the years. Increasingly, 
newspaper readers are adults aged 40 years or older with high levels of 
 education.22 Magazines, radio, and television audiences are highly  segmented, 
with specifi c publications, genres, and programs produced to appeal to indi-
viduals with narrow ranges of interests or tastes.18, 22, 24, 28, 31, 32

Credibility concerns the believability of sources and is based on two major 
dimensions: perceived trustworthiness and expertise (Box 2.3).33–36 A com-
mon mental heuristic (shortcut) that people use to determine the believability 
of a message is their judgment about the credibility of message sources.33, 34

The good news for public health practitioners is that educational and occu-
pational credentials, such as advanced academic or professional degrees or 
having certain job titles (within their area of expertise), increase the credibil-
ity of sources among lay audiences.34, 36 For example, most mainstream health 
professionals, especially physicians, are perceived as highly credible sources 
of health information.37 Research has also shown that the  credibility of 
sources is enhanced when they use credible and relevant citations to support 
their statements or claims (e.g., in oral presentations or written materials).34

Similarly, representatives from many government health agencies, such as 
the Centers for Disease Control and Prevention (CDC), the National Institutes 
of Health (NIH), state health departments, and many academic institutions4, 25 
are normally considered to be highly credible, as are persons from well-known 

independently by gathering information, weighing choices, making treat-
ment decisions, and telling patients what to do. Additionally, many older 
adults have lower levels of education, are not as computer-profi cient, and 
rarely access the Internet.

Source: Arora NK, McHorney CA. Patient preferences for medical decision 
making: Who really wants to participate? Med Care. 2000;38(3):335–341. Hesse 
BW, Nelson DE, Kreps GL, et al. Trust and sources of health information: The 
impact of the Internet and its implications for health care providers: Findings 
from the fi rst Health Information National Trends Survey. Arch Intern Med. 
2005;165(22):2618–2624. Murray E, Lo B, Pollack L, et al. The impact of health 
information on the Internet on the physician–patient relationship: Patient percep-
tions. Arch Intern Med. 2003;163(14):1727–1734.
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voluntary or other health organizations (e.g., the American Cancer Society, 
March of Dimes).38, 39 In contrast, representatives from organizations with 
perceived confl icts of interest or self-serving interests, such as the tobacco 
industry, are not considered to be credible sources of health information.34

But health professionals and organizations are not the only credible sources 
for health information among lay audiences, as certain interpersonal, Internet, 
and mass media sources may also be highly trusted.25 For some people, selected 
family members, neighbors, worksite colleagues, or community organization 
leaders may be viewed as highly credible health information sources. There 
is growing research suggesting that “.gov” Web sites are generally perceived 
as more credible than “.com” sites39; nevertheless, lay users of science, health, 
and other types of Web sites assess source credibility using many dimensions 
(e.g., accessibility of the site, ease of navigation) besides organizational repu-
tation or the scientifi c credentials of cited individuals.39–42

Messages

Much of the theoretical and applied communication literature, including this 
book, concerns messages, especially message content and presentation, and 

Box 2.3 Using numbers to enhance source credibility

Presenting fi ndings using numbers can have a powerful and  persuasive 
effect on audiences. Early studies in persuasion and communication 
confi rmed the observation that presenting information with a  scientifi c 
veneer—that is, through numbers and statistics—could enhance an 
 audience’s perceptions of credibility for a communicator and the 
 communicator’s message. 

With an enhanced perception of credibility, an audience is more likely 
to trust communicators’ messages. Subsequent research done in the con-
text of jury deliberations confi rmed those early observations. When an 
attorney or witness brought data-based evidence to bear on the premises 
of an argument, the argument would be perceived as being more credi-
ble and the communicator would be perceived as being more trustwor-
thy than when the premises were presented alone.

Source: Hovland CI, Janis IL, Kelley HH. Communication and Persuasion: 
Psychological Studies of Opinion Change. Westport, Conn.: Greenwood; 1982. 
Reynolds RA, Reynolds JL. Evidence. In: Dillard JP, Pfau M, eds. The Persuasion 
Handbook: Developments in Theory and Practice. Thousand Oaks, Calif.: Sage; 
2002:427–444.
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to a lesser extent, exposure and attention of audiences to messages. Health-
related messages are built upon the foundation of science-based storylines.

Storyline

A storyline, as used throughout this book, refers to the major conclusion(s) 
based on the review and synthesis of the science that communicators would like 
audiences to understand, that is, the science-based “bottom line.” It represents 
the current status of scientifi c knowledge for either a general or a specifi c aspect 
of a health topic that scientists or public health practitioners want lay audiences 
to know. (This defi nition differs from the more general usage, where storyline 
usually refers to the plot in a book, dramatic presentation, or movie.)

Science-based storylines vary widely, depending on the type of research 
and level of consensus among scientists. The strongest types of storylines 
are based on comprehensive reviews of the scientifi c evidence, such as those 
conducted by the Task Force on Community Preventive Services,43 the U.S. 
Preventive Services Task Force Guide to Clinical Preventive Services,44 the 
Cochrane Collaboration,45 or some other type of scientifi cally defensible 
review process. The easiest storylines are based on “settled science,” that 
is, when there is a clear scientifi c consensus based on many studies over 
time, such as the importance of screening for hypertension or immuniza-
tion against many vaccine-preventable diseases. Such storylines provide a 
clear rationale for scientists and public health practitioners to communicate 
messages to lay audiences for the purpose of persuasion or instruction (see 
discussion on purpose later in this chapter).

But other science-based storylines are not so clear-cut. A review of the 
science may indicate that there is little or no scientifi c knowledge at all (e.g., 
about the potential health effects associated with many environmental chem-
ical exposures), that there are several appropriate “ways” or “options” to 
address an issue (e.g., coronary artery disease treatment), or that no scientifi c 
consensus exists (e.g., screening for prostate cancer). The purposes for com-
municating messages to lay audiences, in these instances, will be to increase 
knowledge (with no intent to persuade), or for informed decision making. 
The key point to remember is that messages about public health topics, fi rst 
and foremost, must be based on scientifi c knowledge and understanding.

Content and Presentation

Much of the practice (and research) in communication concerns message con-
tent and presentation to audiences to achieve what communicators hope will 
be the desired effects.27, 46, 47 A few of many examples include topics such 
as the use of different types of appeals for persuasion,47 visual  presentation 
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approaches,48 and optimal Web site design.49 Content refers to determining 
what messages to develop and use, and varies depending on the purpose, audi-
ence, and context for communication. Presentation refers to such  activities 
as channel selection (e.g., visual, audio, or written) and the organization and 
layout of messages. For example, there is an extensive research literature on 
message argument strength and believability,  message appeal (e.g., emotional 
versus rational), and message tone in the persuasion, debate, and marketing 
literatures,27, 34, 46, 47, 50–52 as well as other fi elds such as health  promotion and 
health education.53–56 The major emphasis of this book is the selection of con-
tent and the presentation of messages containing quantitative data.

Exposure and Attention

Whatever the purpose for communication, it is necessary that intended audi-
ences be exposed to messages.5 Although ensuring audiences are adequately 
exposed to messages seems obvious, it is easy to forget once work begins 
on content and presentation. Research on health campaigns, for example, 
has consistently shown that many fail because only a small percentage of 
intended audience members were exposed to messages.57 Inadequate mes-
sage exposure occurs in many other situations, as audiences may not read 
targeted emails or newspaper articles, or Web sites may be designed in such 
a way that audiences fail to locate key messages.

Exposure does not guarantee that audiences will attend to messages. 
Attention to messages is heavily dependent on the audience’s preexisting 
level of interest (involvement) for a specifi c topic.58, 59 Much effort will be 
needed to gain the attention of audiences for topics or data that audiences do 
not have much immediate (or any) interest in. This may consist of attempting 
to increase the audiences’ levels of emotion about the topic, such as through 
the use of narratives or pictures (Chapter 4), as well as using an active strat-
egy to reach certain people.

Audiences

One of the most important contributions from the fi eld of communication is 
its emphasis on identifying and understanding audiences, with the goal of 
using the most appropriate sources, channels, and messages. Audience seg-
mentation refers to categorizing and describing relatively homogeneous or 
similar subgroups among broader audiences, and has typically involved cate-
gorizing general public subgroups by certain common characteristics, such as 
by demographics, geography, beliefs, or psychological states.59 Segmentation 
has also been used to categorize audiences by occupational groups and by 
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media usage.7, 60 Indeed, the authors of this book have segmented lay audi-
ences into the general public, policy makers, and the press.

General Audience Considerations

Although there are unique aspects of the three lay audiences we have selected, 
common features that infl uence communication, including communication about 
public health topics, are important factors for all of them. They are involvement 
and level of interest in health; education level; lay health beliefs and world-
views; and past experience, confi rmation bias, and selective exposure.

General Level of Interest in Health and Involvement 
with a Specifi c Health Issue

The level of interest in health issues among people varies widely.25, 61, 62 For 
the majority of people in the United States, health issues are of  moderate-to-low 
interest, especially on an ongoing basis. Women, people of older age, and 
those with self-reported good personal health show an increased interest in 
health topics, as do persons in the presence of individual or family health 
problems.25 We are unaware of research on the general level of interest in 
health issues among policy makers or journalists; however, there is likely 
much self-selection based on preexisting level of interest, resulting in such 
persons becoming members of legislative committees that address health 
issues or becoming science or health reporters.63–65

A well-known characteristic that determines whether any audience member 
is likely to attend to messages about a specifi c health topic or issue is involve-
ment.58, 59 Involvement refers to personal relevance or interest in a specifi c topic 
or issue; involved individuals are likely to attend to messages on such issues or 
topics because they already fi nd them salient to their  interests, thus the method 
and type of message presentation may not be as critical for such individuals.58

Lay individuals who are personally involved with a topic are more likely 
to seek information about the topic than those without such involvement4 and 
are likely to expect additional data and other types of information to be avail-
able to them along with material to support source credibility (Figure 2.2). 
Media stories or information about proposed legislative funding for services 
or new research on spinal cord injuries or autism, for example, will resonate 
strongly with individuals who are experiencing these conditions themselves 
or who have family members or friends with them. It is a well-established 
adage that some of the best legislative champions for a specifi c disease or 
health condition are personally familiar with individuals who have the disease 
or condition. Although there is limited research, involvement also extends to 
journalists, as the personal interests of reporters and editors  infl uence their 
choice of stories and how they are framed for audiences.66



40  MAKING DATA TALK

Involved individuals not only are more likely to attend to communication 
messages, but based on the Elaboration Likelihood Model (Figure 2.3), they 
are also likely to use the central route to process (elaborate) messages.58, 59 
This means that involved individuals are much more likely than uninvolved 
persons to listen carefully to scientifi c fi ndings and explanations, includ-
ing those based on data,58, 59 as well as to seek additional information on 
the topic.4 Conversely, when involvement levels are low, the Elaboration 
Likelihood Model suggests that audiences use a peripheral pathway to pro-
cess messages.58 This means that message presentation is especially impor-
tant and may require the use of certain formats (e.g., emotional appeals), 
well-known spokespeople, trusted organizations, or message tones67 
(Box 2.4).

Education Level

Education is strongly associated with use of books, magazines, and 
 newspapers; computer use; and awareness of health topics covered by the 
news media.4, 25 Well-educated persons tend to live within rich “health 
information fi elds” and networks.4 They are profi cient in seeking health 
information, especially through libraries and the Internet. When making 
health-related decisions, better-educated people are more likely to obtain 
information from multiple sources.4

Figure 2.2 Source: ScienceCartoonsPlus.com
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Lay Health Beliefs and Worldviews

Public health practitioners and scientists may have little appreciation 
about the types of existing health beliefs or the extent of lay theorizing about 
health,68–73 and many people are reluctant to share such beliefs with health 
professionals. Table 2.1 lists some common lay health beliefs in the United 
States and other Western countries.

Persuasive Communication

No

No

No
Yes

Yes

Yes
(Favourable)

Yes
(Unfavourable)

Yes

No

Motivated to Process?

Personal relevance: need
for cognition; personal
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Ability to Process?

Nature of Cognitive Processing: 

(initial attitude, argument quality, etc)

Cognitive Structure Change:
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Attitude
Change

Attitude is relatively enduring
resistent, and predictive of 

behavior
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Negative 
Attitude
Change

Retain or
Regain
Initial

Attitude

Peripheral cue 
Present?

Peripheral Attitude Shift

Attitude is relatively temporary, 
susceptable, and

unpredictive of behavior

Positive negative
affect; attractive
expert sources;

number of
arguments; etc.

Are new cognitions adopted  
and stored in memory? are  
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sabent than previously?

Distraction; repetion;
poor knowledge; message

comprehensibility; etc.
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Thoughts
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Thoughts
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Neither or
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Figure 2.3 Elaboration likelihood model. Note the critical importance of the “Motivated 
to Process?” box as to whether persons process messages through central or peripheral 
routes. (Source: Petty RE, Cacioppo JT. Communication and Persuasion: Central and 
Peripheral Routes to Attitude Change. New York, N.Y.: Springer-Verlag; 1986. With 
kind permission of Springer Science + Business Media.)
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Box 2.4  Higher and lower levels of involvement: A tale of two 
audiences

Highly involved

An audience’s level of involvement with a specifi c health issue has a 
strong infl uence on how likely they are likely to pay attention to a topic. 
For example, an audience with higher involvement, such as antivaccine 
advocates who believe that childhood vaccinations cause autism, is likely 
to readily attend to new information about vaccines (especially reports 
of adverse effects) because this health topic is of great interest to them. 
Many persons opposed to vaccines may be parents of affected children or 
have relatives or friends with autistic children. They are likely to pay close 
attention to the details in news or other reports, including pro and con 
arguments about vaccine safety.

Less involved

By comparison, it is much more diffi cult to gain the attention of  parents 
or caregivers about preventing accidental poisoning of children. It is not 
that people do not want to prevent poisonings, but messages about 
 poison control usually reach audiences when poisoning is not an imme-
diate threat. Serious accidental poisonings are a relatively rare event; the 
intended audiences for messages are likely to have low levels of involve-
ment with poison prevention because most parents and caregivers of 
young children are unlikely to have fi rst-hand knowledge or experience 
with this problem.

This means that poison control advocates have to work hard to  create 
memorable messages to which parents and caregivers of young  children 
are likely to attend. For example, when the American Association of Poison 
Control Centers instituted its toll-free poison control hotline, the group 
publicized it with a large campaign that included radio and print  public 
service announcements coupled with distributing stickers,  magnets, 
 brochures, and posters with a telephone number to call in the event of a 
suspected accidental poisoning.

Source: Centers for Disease Control and Prevention. Injury Fact Book. 2001–2002. 
Poison Control: Campaign to Raise Awareness of Poison Control Services; 2002. Centers 
for Disease Control and Prevention. National Immunization Program: Leading the 
Way to Healthy Lives; 2006. Centers for Disease Control and Prevention. Vaccine 
Safety: Issues of Interest; 2006.
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Uncovering audiences’ lay health beliefs is important for many communi-
cation efforts, as it may be necessary to acknowledge or address such beliefs 
before communicating intended messages. People fi lter and process new 
information based on knowledge they already have on a particular topic.74 
Failing to account for lay beliefs and making communication adjustments 
can result in lay audiences not attending to, or integrating, science-based 
messages into their knowledge base at all.69, 74

Not only are there specifi c lay health beliefs, but also broader societal 
beliefs. In the United States, people have great faith in science and techno-
logical fi xes for most health problems, no matter how complex or multifac-
torial they are.64, 71, 75 Not surprisingly, such beliefs can result in extensive 
coverage by reporters of potential new “breakthroughs” and “progress,” 
which help to encourage support among the public and policy makers for 
“curative” research.64, 69, 75 This is in marked contrast to most public health 
activities, which are more everyday, mundane, and aimed at prevention.

Worldviews are general viewpoints about life and society that infl uence 
 people’s judgment.76 Common examples of worldviews include concepts such 
as fatalism, a certain level of trust in authorities or experts, individualism, egal-
itarianism, and technological enthusiasm. From a public health perspective, 
the concepts of individualism and egalitarianism may be the most important, 
especially concerning the level of support for broad societal or governmen-
tal interventions to address societal issues. These worldviews infl uence beliefs 
about the extent to which people control their own destinies, as well as beliefs 
about the appropriate distribution of power and wealth in society. People with 
a strongly individualistic worldview, for example, may not be persuaded by 
 scientifi c research fi ndings (no matter how strong) that demonstrate the  positive 
impact on the public’s health of a  government  policy or regulation.

Table 2.1 Selected lay health beliefs in the United States

Exposure to cold temperatures or cold air causes upper respiratory infections
Natural foods are healthier
Stress plays the most important role in the development of, or recovery from, disease
Vaccines are harmful (e.g., autism is caused by childhood immunizations) 
HIV is God’s revenge on homosexuals
Antibiotics cure upper respiratory or other types of viral infections
An injury to the breast increases the chance of breast cancer
Sexually transmitted diseases can be transmitted from toilet seats
A positive attitude can prevent or cure many serious diseases
High doses of vitamins have restorative or curative powers

Source: Furnham A. Explaining health and illness: Lay perceptions on current and future health, 
the causes of illness, and the nature of recovery. Soc Sci Med. 1994;39:715–725. Prior L. Belief, 
knowledge and expertise: The emergence of the lay expert in medical sociology. Sociol Health 
Illn. 2003;23:41–57.
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Past Experience, Confi rmation Bias, and Selective Exposure

An individual’s past experiences with a particular issue have a strong 
infl uence on their understanding, judgment, and decision making when they 
are faced again with the same or a closely related issue.77 Such experiences 
are used to create mental models, or schema, that people unconsciously use 
for similar situations.53, 78 Specifi c schemas are used to understand, explain, 
or predict future events or outcomes. For example, an individual who previ-
ously received acupuncture for a musculoskeletal injury that resolved quickly 
may develop a schema that acupuncture would be helpful for many other 
types of health problems.

Confi rmation bias and selective exposure are closely related. They can 
best be considered as people wanting to hear what they want to hear or see 
what they want to see. Confi rmation bias refers to the tendency of people 
to see situations or to interpret messages in such a way as to confi rm their 
preexisting beliefs or attitudes (e.g., worldviews), perceptions, or behaviors79 
(Box 2.5). Thus, a teen smoker who hears that one out of three adolescents 
who smoke will die from a tobacco-related disease may interpret this to 
 confi rm his or her belief that “smoking isn’t as bad as they say.”

Box 2.5 Willy Wonka’s revenge—Is chocolate good for you?

For many years chocolate was considered a dietary disaster, as choco-
late products typically contain much fat and sugar. Although the widely 
touted connection between chocolate consumption and acne has long 
since been disproved, the presence of cocoa butter and high levels of 
stearic acid would hardly seem to make chocolate a candidate for being a 
“health food.”  Imagine the delight of chocolate lovers everywhere when 
researchers began publishing results of studies suggesting that, because 
of its health benefi ts, they can have their chocolate and eat it too. 

Studies have shown that chocolate, particularly dark chocolate, con-
tains antioxidant and fl avonoid compounds similar to those found in red 
wine and tea, which are also reputed to have benefi ts. A few research 
studies with small numbers of participants suggest that, because of the 
presence of these compounds, chocolate potentially may have health 
benefi ts such as reducing blood pressure, improving glucose metabolism, 
and perhaps even anticarcinogenic effects, without raising blood cho-
lesterol levels. Not surprisingly, these positive health fi ndings have been 
widely publicized by the news media, with reporters using phrases such 
as “dark chocolate reduces blood pressure” or “doctors are recommend-
ing dark chocolate as part of a healthy diet.”  Chocolate manufacturers 

(continued)
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Selective exposure refers to people’s tendency to rely on information 
sources likely to provide messages with which they will agree.34 Thus, at 
the interpersonal level, people tend to befriend like-minded individuals 
with beliefs and opinions that are much like their own. Given today’s array 
of information sources from the Internet, mass media, and elsewhere, the 
opportunity for people to selectively expose themselves to messages con-
fi rming their own views has never been greater.

The Public as a Lay Audience

Gender and Age

Besides education, gender and age are important demographic considerations 
when communicating data to the public. For example, women are much more 

took notice of these fi ndings; in fact, some research studies have been 
funded by manufacturers themselves.

Not as widely reported, however, are the caveats associated with these 
studies. Among them are that study populations have been extremely 
small (several had fewer than 15 participants), results do not apply to 
other types of chocolate, chocolate is high in calories and fat, and anti-
oxidants and fl avonoids are also present in other plant-based foods such 
as fruits, vegetables, and whole grains, all of which also contain fi ber, 
vitamins, and minerals that chocolate lacks. Researchers have consistently 
cautioned that these fi ndings do not mean that chocolate is a health food 
and have made no dietary recommendations about chocolate. 

But the belief that chocolate is good for you will be diffi cult to change 
among many people. Chocolate lovers everywhere (including the authors 
of this book) found these research fi ndings to be music to their ears, 
providing them with another reason besides taste to consume choco-
late. Future studies about chocolate’s presumed health benefi ts reported 
by the news media and elsewhere will be readily attended to because 
they confi rm an existing bias for chocolate afi cionados, with studies that 
show either no benefi ts or detrimental effects from chocolate likely to be 
resisted by these same individuals.

Source: Grassi D, Necozione S, Lippi C, et al. Cocoa reduces blood pressure and 
insulin resistance and improves endothelium-dependent vasodilation in hyperten-
sives. Hypertension. 2005;46(2):398–405. Grassi D, Lippi C, Necozione S, Desideri G, 
Ferri C. Short-term administration of dark chocolate is followed by a signifi cant 
increase in insulin sensitivity and a decrease in blood pressure in healthy persons. 
Am J Clin Nutr. 2005;81(3):611–614. Harder B. Can chocolate fi ght diabetes, too? 
Science News Online; 2005:7. Healthier Life. Chocolate and health: Is dark choco-
late really good for you? The Healthier Life; 2003.
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likely than men to attend to health issues.25 This probably occurs for  several 
reasons, such as women’s richer interpersonal communication networks, 
more frequent visits to health care providers, and greater family caretaking 
responsibilities.4, 80, 81 Attention to health issues increases with age, as older 
individuals are more likely than younger persons to experience disease and 
health limitations.25 They are also more likely than younger persons to have 
regular health care providers and visit them more frequently.80

Social Networks and Culture

People live within social networks that infl uence health beliefs, attitudes, 
and behaviors.82 Family members, friends, neighbors, work colleagues, faith 
communities, social organizations, and even online communities create 
social ties for individuals. In some instances, the infl uence of social networks 
can be positive to a person’s health, such as two or more friends exercising 
together regularly; however, networks can also have negative infl uences, such 
as close friends or family members who misuse alcohol, use illegal drugs, or 
have unhealthy diets.

Scientifi c and mathematical reasoning and trust in science and scientists 
derives predominantly from Western cultural values.64, 83 Persons from other 
cultures commonly have different understandings and views about disease 
and health. For example, some Latinos may believe in susto, which is illness 
that is believed to arise from fright.84 Many persons from Asian and other 
cultures have strong beliefs about the close interrelationship between mind, 
body, and soul and may have a holistic approach to health.83

Some individuals may place more trust in a well-respected individual from 
their own culture rather than a U.S-trained scientist or health practitioner. 
People from some cultures may prefer explanations presented as narratives 
(stories) rather than explanations based on scientifi c data. Language barriers 
can present further challenges and increase the chance of misunderstanding 
(Box 2.6).85–87

Sociocultural historical experiences can also infl uence level of trust in 
 science and scientists, such as the long history of discrimination against 
 certain racial and ethnic groups in the United States.82 This lack of trust is 
probably most evident among African Americans as a legacy of the Tuskegee 
experiments conducted by the U.S. Public Health Service (Box 2.7).88

Structural Factors

Structural, or macro-level, factors in society have a strong infl uence 
on the public and on communicating health information. For example, 
persons in the United States without health insurance have more limited 
access to health care providers as information sources than do people with 
insurance.80
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Box 2.7  An HIV prevention program for rural African Americans in 
Alabama

Incorporating the cultural beliefs and preferences of an audience is a 
 common challenge in real-world prevention efforts. Community-based 
organizations (CBOs) in rural Alabama creating an HIV prevention  campaign 
for African Americans faced a particularly diffi cult challenge. Alabama was 
the site of the decades-long Tuskegee study in which African American 
men with syphilis were left untreated so that public health  offi cials could 
study the course of the disease. Given this decidedly negative history, the 
long-term legacy has been that many African Americans are suspicious 
about the intentions of government health efforts.

To effectively address African American beliefs and values as part of a 
broad-scale community campaign, CBO planning groups worked closely 
with rural Alabama community members to help design events to improve 
prevention through education and HIV testing. To create a successful pro-
gram, the CBOs determined the needs of the community and incorporated 
African American cultural values into communication messages. The CBOs 
used  preferred and credible information sources and channels for audiences 

Box 2.6  Failing to account for a lay audience member’s knowledge 
base causes a medication error

A 45-year-old Hispanic immigrant, Mr. G., undergoes a job health 
 screening and is told that his blood pressure is very high and he will 
not be allowed to continue work until his blood pressure is controlled. 
He  visits a local hospital and receives prescriptions for beta-blocker and 
diuretic medications. The physician prescribed these medications because 
they are known to be effective, simple to use, and because they are 
 supposed to be taken once a day.

Mr. G. presents to the emergency department 1 week later with 
 dizziness. His blood pressure is very low, and Mr. G. says he has been 
 taking the medicine just like it says to take it on the bottle. The puzzling 
case is discussed by multiple practitioners until one that speaks Spanish 
asks Mr. G. how many pills he took each day. “11,” Mr. G. replies. The 
provider explains to his colleagues that “once” means “11” in Spanish.

Source: Institute of Medicine. Health Literacy: A Prescription to End Confusion. 
Washington, D.C.: National Academies Press; 2004:116.

(continued)
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But lack of insurance is only one factor. Persons with low socioeconomic 
status (SES) and those living in medically underserved parts of the country 
(e.g., rural areas, inner cities) also have less access to sources of health infor-
mation. Low-income populations are less likely to have access to the Internet 
because of cost and other issues.89 Access to public libraries is highly vari-
able but is generally lower in low-income areas.4 In many low-income areas, 
there are limited educational opportunities and poorer quality schools, both 
of which contribute to reduced literacy levels. Furthermore, hopelessness, 
anomie, and fatalism, which tend to be greater among persons with low SES, 
provide additional barriers to seeking health-related information.4, 53

Regular Sources of Health Information

As mentioned earlier, people have differences in their access, prefer-
ences, and trust of health information sources. Although doctors are the 
most trusted sources,25, 28 one national survey found that television news was 
named by more than half the public as their most important source of health 
information.90 Some members of the general public also have high levels of 
trust in certain Internet Web sites as health information sources.26, 32, 35, 37, 91 
Finally, much of the public’s exposure to health messages from a variety of 

Box 2.7  (continued)

(i.e., community leaders, clergy, social networks, and family settings) to dis-
seminate information and encourage discussion about HIV among  community 
members. They also brought HIV prevention messages directly to the com-
munity instead of asking people to seek information on their own.

In one event, for example, the target population consisted of disenfran-
chised African American women living in housing projects. An HIV preven-
tion event was brought to them by holding it in an athletic fi eld adjacent to 
their homes. Tents were set up to display and distribute  culturally tailored 
educational materials, and the sponsoring organization offered free food, 
beverages, and prizes while a popular African American disc jockey con-
ducted a live broadcast on  a local radio station about the event’s activities. 

These various efforts ultimately paid off by helping to overcome 
 suspicions. The program was successful, as there were large turnouts at 
community events, resulting in a substantial number of persons at high 
risk for HIV receiving educational materials.

Source: Myrick R. In search of cultural sensitivity and inclusiveness: 
Communication strategies used in rural HIV prevention campaigns designed for 
African Americans. Health Commun. 1998;10:65–85.
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sources is incidental or accidental and not the result of any active process on 
their part.4, 92

Policy Makers as a Lay Audience

For policy makers, as with the general public, there is substantial heteroge-
neity. Nevertheless, there are similarities among them that can help improve 
the chances of communicating successfully with them about public health 
information, including data (Table 2.2).

Individual Characteristics

There is variability among policy makers, depending on whether they work 
in the private or public sector, are elected or appointed, or work in for-profi t 
or nonprofi t organizations. Demographically, policy makers tend to be white 
men aged 40 years or older who are college graduates, although there is 

Table 2.2  Characteristics, occupational and institutional factors, 
and regular sources of information for policy makers

Individual characteristics
 Usually older white men
 Ambitious, hard working, savvy
 Attuned to fi nancial implications
 Intuitive decision making common
 Want certainty from experts

Occupational and institutional factors
 Public versus private systems; elected versus appointed individuals
 Formal and informal processes
 Public policy usually made by legislators, executives, or administrators
 Interpersonal relationships crucial
 Rely on gatekeepers 
 Busy and subject to multiple communication efforts and requests

Regular sources of information
 Interpersonal sources important
 Attend to relevant news media coverage

Source: Arceneaux K. The “gender gap” in state legislative representation: New data 
to tackle an old question. Polit Res Q. 2001;54:143–160. Armor S. More women at the 
top. USA Today. June 25, 2003. Sect. 3. Bacharach S, Lawler E. Power and Politics in 
Organizations. San Francisco, Calif.: Jossey-Bass; 1980. Harris TE. Applied Organizational 
Communication: Principles and Pragmatics for Future Practice. Mahwah, N.J.: Lawrence 
Erlbaum; 2002. Morgan G. Images of Organizations. 2nd ed. Thousand Oaks, Calif.: Sage; 
1997. Spasoff RA. Epidemiologic Methods for Health Policy. New York, N.Y.: Oxford 
University Press; 1999. Stone DA. Policy Paradox: The Art of Political Decision Making. 
Rev. ed. New York, N.Y.: Norton; 2002. Weissert CS, Weissert WG. State legislative staff 
infl uence in health policy making. J Health Polit Policy Law. 2000;25:1121–1148.
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variability in educational status among state and local legislators.93–97 Elected 
public offi cials, especially at the state and federal level, are usually busi-
nesspersons or lawyers.98, 99 Most policy makers are ambitious, hardworking, 
savvy, and have limited amounts of free time.100 They tend to be aware of, 
and pay careful attention to, the perceived wants and desires of superiors, 
constituents, and important people within their working environments before 
making decisions.63, 100

Although not usually well versed in science or advanced mathematics,101 
policy makers are likely to comprehend basic mathematics, especially those 
related to fi nances, given their common role of making resource allocation 
decisions.63, 102 However, research among organizational leaders, especially 
in the private sector, demonstrates that they are much more likely to rely 
on their own intuition (gut feelings), rather than data when making major 
decisions.100

Because policy makers frequently make decisions in their jobs across 
 several topic areas, they may have to rely on input from experts when  facing 
unfamiliar issues. Scientists are comfortable with the concept of uncer-
tainty across multiple dimensions, but uncertainty may be especially  vexing 
for  policy makers who desire defi nitive answers to inform their decision 
 making.103 During the 1970s, for example, Alexander Schmidt, the former 
commissioner of the Food and Drug Administration, was reported to have 
said, “I’m  looking for a clear bill of health, not a wishy-washy iffy answer on 
cyclamates [a soft drink additive]” when referring to a report from a  scientifi c 
panel that stated they were “95% certain” cyclamates do not cause  cancer 
(see Ref. 103, p. 111). Similarly, former Maine senator Edmund Muskie 
wanted one-armed scientists who did not say on the “one hand or the other 
hand” when asked about the evidence that pollutants cause adverse health 
effects (see Ref. 104, p. 891).

Occupational and Institutional Factors

Policy makers operate within systems that have formal and informal rules 
for getting things done.102, 105, 106 For public administrators and elected pol-
icy makers, formal written processes are likely to exist, such as legislative 
or  regulatory language for funding documents or ballot initiatives. Informal 
 processes, however, are also important.63, 105 Policy and other types of deci-
sion making by leaders in the private sector may be highly centralized, espe-
cially in extremely hierarchical organizations.100, 102 Though often accountable 
to a board of directors or other type of advisory group, private policy makers 
may have great leeway in making decisions and implementing them rapidly 
without any type of appeals process. There may be one or a few individuals 
within public or private organizations who wield power and whose opinion 
is strongly infl uential (Box 2.8).107
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Box 2.8  Health insurance for low-income individuals in Massachusetts: 
Understanding the public policy-making process

The large number of persons who lack health insurance is an ongoing chal-
lenge in the United States. In the absence of recent action at the federal 
level, several states have enacted policies or begun programs to increase 
health insurance coverage, especially for lower income individuals. The 
Health Care for All (HCA) coalition in Massachusetts worked tirelessly for 
many years, with their efforts ultimately resulting in the enactment of 
a 1996 state law that expanded health care coverage for children and 
low-income residents. A key aspect of HCA’s success was their decision 
to work closely with a prominent and powerful state  senator who was 
intimately familiar with the occupational and institutional factors within 
the legislature.

Realizing the importance of having a political champion, the HCA 
 coalition began to work in the late 1980s and early 1990s with a state 
 senator, John McDonough, to reduce uninsurance in Massachusetts 
through the development of a Family Health Plan. Passing any piece of 
legislation requires more than lining up “yes” votes; an intimate knowl-
edge and understanding of the legislative process are required for success. 
The state legislature had addressed health care cost issues for several years 
by regulating the rates hospitals could charge for services. McDonough, 
a member of the legislature’s Health Care Committee, worked to add a 
 section to a hospital deregulation bill that was eventually enacted that 
also expanded health insurance to children (“Healthy Kids”). 

In 1995, McDonough became chair of the Health Care Committee. 
When a committee report mentioned the state’s number of uninsured 
persons in one of its reports (nearly 700,000 uninsured residents and 
160,000 uninsured children), McDonough held a public hearing of the 
committee to publicize the extent of the problem. The HCA coalition and 
other advocates used the number of uninsured persons, especially unin-
sured children, widely in efforts to raise awareness about uninsurance. 
The coalition and McDonough worked closely to design a more com-
prehensive bill to expand health coverage for children and low-income 
adults. To gain further support, the bill included a repeal of a universal 
employer insurance mandate widely disliked by businesses and provided 
funding for the insurance expansion through a proposed 25-cent increase 
in the states’ cigarette tax. 

A statewide poll found that 77% of Massachusetts adults agreed 
with a proposal to raise cigarette taxes by 25 cents if the revenue was 
used to “fund health insurance for children who don’t have it and help 
buy prescription drugs for elders who can’t afford such coverage.” 
The HCA coalition and other organizations used these poll fi ndings to 

(continued)
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Interpersonal relationships between advocates and select elected offi cials 
or their gatekeepers can be very infl uential in determining the success or 
failure of efforts to infl uence elected policy makers.63 Knowing both formal 
and informal processes is essential for those desiring to communicate effec-
tively with private or public policy makers.102, 108

Gatekeepers, such as top aides or executive secretaries, play a key role in deter-
mining which people, and to what information, private or public policy makers 
are exposed.102, 107, 109 Policy makers rely heavily on legislative or executive aides 
and on assistants to the executives or administrators who control information 
and access.100, 108 These assistants may be inexperienced or not knowledgeable 
about public health issues, let alone science or mathematics.109, 110

Several types of policy making occur in the public sector and have differ-
ent institutional factors.63, 109, 111 In the United States, legislative policy making 
involves decisions by local, state, or federally elected members of legisla-
tive bodies (e.g., state senates or city councils). Legislators are subject to 
many infl uences, especially from well-fi nanced groups.63 Elected government 
executives, such as mayors, governors, or county managers, also can make or 
infl uence  policies. They can be highly visible and dominate public and media 
perceptions about government.63 Much of their infl uence involves their ability 
to lead and  persuade others, for example, legislators or administrators.

Administrative public policy making involves rule making and adjudication 
of policies decided by legislators.63, 109 It involves interpreting and implementing 
the language in legislative bills or administrative directives, such as promul-
gating rules or regulations. Administrative policy makers are typically civil ser-
vants, that is, “permanent” government employees within the executive branch 
of government.109 Public administrative policy makers may be more cautious 
than their counterparts in the private sector, as they can face intensive scrutiny 
from other policy makers or organizations about controversial decisions.108

Private and public policy makers are often extremely busy people. As 
part of their jobs, they interact regularly with individuals and organizational 

Box 2.8  (continued)

demonstrate widespread support for the bill. The bill eventually passed in 
the Massachusetts House and the Senate in 1996 with strong bipartisan 
support, as evidenced by both legislative chambers voting to override a 
veto by the governor.

Source: McDonough JE. Experiencing Politics: A Legislator’s Stories of Government 
and Health Care. Berkeley, Calif.: University of California Press; 2000.
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representatives who want something from them, for example, resources, 
support, or personal assistance.63, 100 They are often subject to a large num-
ber of communication attempts.4, 100 Thus, in addition to understanding the 
formal and informal processes in policy-making environments, it is impor-
tant to identify and develop good relationships with gatekeepers.108 Ideally, 
this involves developing long-term relationships with key policy makers and 
their assistants, especially at times other than when key policy decisions 
are imminent.63, 108 Furthermore, the messages provided need to be concise, 
communicate main points quickly, and require little reading.100, 108, 112

Regular Sources of Health Information

Because of time pressure and extensive communication efforts from 
 others, interpersonal sources of information are of paramount importance 
for private and public policy makers.63, 100 Elected offi cials, for example, tend 
to pay close attention to communication (e.g., letters, personal visits, phone 
calls) from constituents, especially if they receive a substantial amount of 
communication attempts from citizens about a specifi c issue or subject.63 As 
for communication channels, preferences will be highly variable, depending 
on personal preferences, organizational culture, and other factors; brevity in 
messages, however, is essential.100, 108 Policy makers are probably the least 
likely of lay audiences to seek information from Web sites; this may not 
be true for gatekeepers, however, who may be of younger age and prefer to 
obtain information from Internet sources.

Elected or appointed public policy makers closely attend to news media 
coverage relevant to their area of interest or responsibility.21, 63 Elected legis-
lators usually attend to news stories and letters to the editor in local newspa-
pers and on television shows in their districts.63 Private organization policy 
makers are also likely to closely attend to news media reports or editorials 
that may be relevant to their organizations.100

Journalists as a Lay Audience

Despite widespread changes occurring in news media fi eld, fueled by the 
Internet, changing demographic preferences, and other factors,113, 114 journalists 
have the potential to reach a large number of members of the general public, 
and policy makers attend to news stories relevant to them. Furthermore, news 
media representatives have an important role in agenda setting and framing 
of issues, that is, helping to defi ne which issues are most important and how 
they are described and presented to lay audiences.13, 115, 116 Earned media, that 
is, gaining news coverage for a public health topic or issue, can be a highly 
cost-effective way to reach lay audiences with messages. Thus, it is  essential 
for those seeking to communicate public health information to the public or 
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to policy makers to have a good understanding of journalists and their worlds 
(Table 2.3). As with other lay audiences, there are certain commonalities 
among journalists, and knowledge of these can improve the chances of com-
municating data and other public health information more effectively.

Individual Characteristics

The demographics of journalists are well known: despite some changes, the 
majority of reporters in the different news media venues are white men, espe-
cially those who have more than 20 years of experience or are in senior edito-
rial positions.66, 117 Female editors are more likely to cover health and education 
topics than are male editors,118 and many health reporters are women.119

Table 2.3  Characteristics, occupational and institutional factors, 
and regular sources of information for journalists

Individual characteristics
 Often white men, especially editors
 Progressive “mainstream” values and beliefs
 Concerned about individual freedom issues
 May be intimidated by scientists or health professionals
 General reporters, specialty reporters, and editorialists

Occupational and institutional factors
 Business considerations: attuned to topics of interest to the public
 Short deadlines common 
 Differences between specifi c news media (e.g., newspapers, TV)
 Certain characteristics make stories more “newsworthy” (e.g., local tie-in)
 Prefer personal stories (narratives)
 Much competition for news space
 Follow news outlet “leaders,” e.g., elite papers such as The New York 

Times

Regular sources of information
Preselected list of trusted experts

Source: Blum D, Knudson M, Henig RM, eds. A Field Guide for Science Writers: The 
Offi cial Guide of the National Association of Science Writers. 2nd ed. New York, N.Y.: 
Oxford University Press; 2006. Brownson RC, Malone BR. Communicating public health 
information to policy makers. In: Nelson DE, Brownson RC, Remington PL, Parvanta C, 
eds. Communicating Public Health Information Effectively: A Guide for Practitioners. 
Washington, D.C.: American Public Health Association; 2002. p. 97–114. Friedman SM, 
Dunwoody S, Rogers CL, editor. Scientists and Journalists: Reporting Science as News. 
New York, N.Y.: Free Press; 1986. Gastel B. Health Writer’s Handbook. Ames, IA: 
Iowa State University Press; 1998. Greenwell M. Communicating public health infor-
mation to the news media. In: Nelson DE, Brownson RC, Remington PL, Parvanta C, 
eds. Communicating Public Health Information Effectively: A Guide for Practitioners. 
Washington, DC: American Public Health Association; 2002. p. 73–96. Manning P. News 
and News Sources: A Critical Introduction. Thousand Oaks, Calif.: Sage; 2001. Dumro R, 
Duke S. The Web and e-mail in science communication. Science Communication 
2003;24:283–308.
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The values, beliefs, and ideologies of journalists and editors are considered 
“progressive mainstream,” that is, they generally believe in altruistic democracy, 
responsible capitalism, the preservation of the existing social order, and indi-
vidual moderatism (i.e., they are antifanatic and antilawbreaking).66 Journalists 
are attentive to individual freedom issues,66 which may make them less sup-
portive of certain public health policies, but tend to be  proenvironment.64, 118

Full-time journalists can broadly be classifi ed as general assignment 
reporters, specialty (or “beat”) reporters, or editorialists64, 66, 120; there are 
 relatively few full-time health journalists in the United States. Few journal-
ists have training or expertise in health, science, or mathematics and may 
be  intimidated by the expertise and credentials of the scientists and health 
 professionals.64, 69, 120, 121

Occupational and Institutional Factors

The news media can be envisioned as news factories that produce stories 
that fi t within certain acceptable boundaries.66 They are also businesses that 
need to make a profi t, relying heavily on advertising revenue; thus, they try 
to avoid offending advertisers or other powerful interests.66 Media organiza-
tion leaders have a good understanding of the demographics and preferences 
of their audiences for news stories.66, 120

There are basically two types of news stories written by reporters: hard 
news or features.* Hard news is typically what is presented as headline news 
on television, radio, or within the fi rst few pages of newspapers, and focuses 
on new, discrete events (i.e., new fi ndings or “crises”).120 A key occupational 
component of most journalists who write hard news stories, particularly 
those who work for newspapers and television, is that they usually work on 
short deadlines from a few minutes to a few hours.120, 122 Feature stories are 
more in-depth, typically longer and more explanatory than hard news stories, 
with timeliness not as important.

Although the news media are often referred to generically, there are dif-
ferences among them. Despite consolidation and declining readership, there 
are several thousand newspapers in the United States,22 which means most 
news stories are written by newspaper reporters. There are a few “elite” 
papers (e.g., The New York Times, Wall Street Journal), which are infl u-
ential and tend to have some of their stories picked up by regional or local 
 newspapers.22, 120

Television news has some distinctive features. It tends to reach audiences 
of a larger size than do other news media sources (especially local television 

* Editorials and other types of opinion pieces (e.g., essays by regular columnists or 
 opinion-editorials [op-ed pieces]) are also common in newspapers and some magazines. These 
types of articles are not covered here because they are not considered to be news stories and also 
because some are written by persons who are not journalists.
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news),123 and it is strongly dependent on good visual images.120 Television 
news stories tend to be short, averaging about 60–100 s in length.120, 124 Most 
magazines have highly specialized readerships, and magazine reporters are 
especially attuned to the potential salience of stories for their audiences. The 
use of the Internet for “streaming” news through Internet Service Providers 
such as America OnLine (AOL) is increasing, but they typically rely on 
news stories produced by newspaper, news wire, or television organizations 
for content.125 With the exception of National Public Radio (NPR), radio 
 journalism in the United States is rare, relying on brief stories from other 
news media.120, 123

Characteristics of news stories that gain audience interest have been 
well researched.66, 122, 126 They include (a) information considered to be new 
(not previously reported or well known), (b) prominence or importance of 
the individuals involved or seriousness of the problem, (c) human interest, 
(d) confl ict or controversy, (e) unusualness, (f) timeliness, (g) proximity (e.g., 
of local interest), (h) entertainment potential, (i) irony, or (j) seasonal aspect 
or anniversary.

A local tie or “angle” for most news media outlets is especially important 
for many local journalists. Personal stories (narratives) are commonly used 
by  journalists to provide human interest or drama for audiences64, 69, 120, 124, 127 
(Box 2.9).

Box 2.9 Journalists and health-related storytelling

In a survey conducted by the National Cancer Institute, health and  science 
journalists said that they select information and develop news stories 
based on their potential for public impact, the possibility of educating 
the public with accurate information, and self-help. Journalists strive to 
use the information they gather in order to tell a story. Storytelling about 
health topics is greatly enhanced by adding a human element to news 
articles, such as through interviews with sources or a more in-depth focus 
on people affected by a specifi c issue.

For example, federal data demonstrated that in 2000–2001, the rate 
of alcohol-related driving deaths in the United States increased from 
the rate observed during most of the 1990s. Because national data do 
not  necessarily attract people’s attention, an Austin, Texas, newspaper 
reporter highlighted the problem of drinking and driving by publishing a 
comprehensive news story about a local young woman who nearly died 
as a result of being struck by a drunk driver. Highlighting the injuries, 
rehabilitation, and future challenges faced by this young woman helped 
to put a human face on the problem.

(continued)
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Regardless of the medium, competition for space for news stories is 
high.120, 123 This means that public health stories have to compete with other 
potential stories for the attention and interest of journalists and editors. 
Public health individuals or organizations interested in gaining news media 
coverage of their issue need to provide information and materials considered 
compelling to journalists to be successful. Finally, journalists closely attend 
to stories covered in other news media outlets. This can lead to pack report-
ing where journalists follow a particular story, often using similar news story 
frames and drawing similar conclusions.64, 120

Regular Sources of Health Information

Journalists’ sources for stories and editorials can be infl uential.64, 66, 118 Health 
or science journalists, especially those with extensive experience, usually have 
a preselected list of trusted individual experts whom they routinely use based 
on their own past experience.64 If a new research study or report is released, 
journalists often prefer to speak with the lead author of the study or report 
rather than a public relations staff member or other organization  offi cial.64, 69 
The selection of sources, not surprisingly, depends on their availability. In the 
past, journalists relied heavily on telephone contacts with sources but email 
has increasingly become an important communication channel.128

Reporters commonly rely on Web sites for two important functions: to 
rapidly obtain background and other information for stories, and to monitor 
news stories produced by other news media outlets,128 hence the importance 
of making material available on Web sites and ensuring that it is current. 
News wire services, such as the Associated Press, also play an important 

The practical or self-help implications of new research fi ndings for indi-
viduals are a common focus of health studies. After a large mumps out-
break occurred in the Midwest in the spring of 2006, a Washington Post 
newspaper story described the extent of mumps in the Washington 
metropolitan area (which had no outbreak-related cases) and symptoms 
of the disease. Practical recommendations were included in conjunction 
with the news story through the use of a “mumps to-do list” with tips 
for young children, teens, young adults, and adults, and a question and 
answer (Q & A) sheet that addressed common questions about vaccina-
tions, prevention, and activity restrictions. 

Source: Edwards A. Mumps watch: Parents are urged to verify child immuniza-
tions as outbreak spreads. The Washington Post. 2006. Hafetz D. Jaqueline and 
Amadeo: Chasing hope. Austin American-Statesman Special Report. May 12, 2002.
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role as a resource for stories, especially for newspapers.22 Scientifi c journals 
are sometimes read and used as sources, depending on the time constraints 
and reporter initiative.64

Press releases and press conferences may be held in conjunction with 
major health meetings or scientifi c publications. Press releases from major 
health journals, such as the New England Journal of Medicine, JAMA, and 
BMJ, from major voluntary or other organizations (e.g., Institute of Medicine, 
Offi ce of the Surgeon General, American Cancer Society), and from other 
sources considered trustworthy are also used, at times, as sources.118, 128

Purpose, Strategy, and Context

Purpose

There are four purposes for communicating public health information, includ-
ing data, to lay audiences. These are to (a) increase knowledge, (b) instruct, 
(c) facilitate informed decision making, or (d) persuade. Increasing knowl-
edge refers to providing audiences with factual information to increase 
understanding, which may not be of immediate or practical use. Instruction 
means to directly inform people what actions or steps they need to perform 
for a specifi c task, such as how to use a respirator. Data are rarely necessary 
for instruction.

Informed decision making consists of a source sharing information in an 
unbiased and understandable manner with intended audiences, allowing them 
to make decisions based on their own understanding of the information.6 (In 
clinical settings, this is usually referred to as shared decision making.129) It 
is used when there is a lack of scientifi c consensus on a specifi c topic, when 
potentially serious side effects are possible, or when personal values are crit-
ical to a decision.

Persuasion means attempting to change beliefs, perceptions, attitudes, or 
behaviors, such as increasing immunizations or discouraging illicit drug 
use.5, 27, 34, 50 The primary purpose for many, if not most, public health com-
munication efforts involve some aspect of persuasion.130, 131 As discussed in 
Chapter 1, it is important when engaging in persuasion to explicitly acknowl-
edge the roles that values and ethics play. The desire to persuade may tempt 
public health practitioners to downplay, exaggerate, overinterpret, or imply 
greater certainty to scientifi c fi ndings than is justifi able based on data.130 The 
scientifi c basis for messages must be defensible and not presented in mis-
leading ways that could potentially result in audience members making inap-
propriate or dangerous decisions.132 If public health practitioners are found 
to have lied or exaggerated about the fi ndings they present, they, as well as 
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their institutions, will lose trust and credibility among lay audiences; unfor-
tunately, once trust is lost it is diffi cult to regain.76, 133, 134

Strategy

Related to purpose is the strategy that senders use in their attempts to reach 
intended audiences with messages. Strategy is passive, active, or some com-
bination of the two.4 Passive communication is the repository or “library” 
model in which senders place information in one or more places and rely 
on information-seeking audiences to fi nd it. Releasing routine health agency 
reports, or placing information on Internet Web sites, are examples of pas-
sive strategies. The effectiveness of this approach depends on several fac-
tors, such as the audience’s education level, preferred information sources, 
language profi ciency, information seeking strategies, awareness, involve-
ment, belief in source credibility, ease of access, and computer or electronic 
profi ciency.4

An active communication strategy involves making some effort to gain 
audience attention. Active strategies to reach audiences involve the use of 
mass or small media, attempting to activate interpersonal social networks 
through the efforts of selected individuals (word of mouth), or some other 
means. Active strategies are usually much more expensive than passive strat-
egies and may need to be used over a long period of time to maximize 
effectiveness.

There is overlap between passive and active communication strategies, as 
some combination of the two strategies is commonly used. This is some-
times referred to as the “push–pull” model (Box 2.10), that is, actively push-
ing messages toward audiences and making additional materials available 
to interested information seekers (e.g., paid advertising in print media or 
 television ads that contain the name of a Web site with further information 
or encourage readers to call a specifi c phone number to reach their local 
health department).135 Even the most passive of communication efforts are 
likely to require some effort to inform potential audiences about the avail-
ability of information repositories in order to succeed.

Context

Contextual factors are outside infl uences on audiences that may change their 
receipt or interpretation of communication messages. Communication does 
not occur in a vacuum, and many factors, often beyond the control of  senders, 
can play critical roles.3 Public health communication efforts seemingly based 
on a topic highly salient to audiences, use credible sources, rely on accessible 
and preferred audience communication channels that reach people, and use 
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Box 2.10 The Red Dress Campaign: Push and pull

Despite the fact that heart disease is far and away the most common cause 
of death among women, many women are unaware of this fact. In a major 
campaign led by the National Heart Lung and Blood Institute (NHLBI), 
the Push (sending information that has not been requested) and Pull 
(making information available on demand) approach to  communication 
has been used effectively to help raise awareness among women about 
their risk of heart disease. 

Calling their education campaign “The Heart Truth,” using the tag line 
“Heart disease doesn’t care what you wear —it’s the #1 killer of women,” 
and adopting the red dress as the national symbol for women and heart 
disease awareness, NHLBI and its partners implemented the following 
Push and Pull activities:

Push (Sending information)

Directly providing educational materials to women to help them learn • 
about heart disease and reduce their risks (including Spanish language 
materials).
National public service media advertising (television, radio, and print).• 
Compelling photos and stories of real women telling how heart disease • 
changed their lives.
Forming partnerships with corporate and nonprofi t organizations, • 
including nontraditional partners (e.g., Association of Black Cardiologists, 
National Association of Latina Leaders) and providing materials to them 
to distribute to women through their state and local networks. 

Pull (Encouraging people to seek further information or materials)

Providing and notifying partners about a speaker’s kit and other • 
 promotional materials available to disseminate information.
Developing an online Internet toolkit containing activity ideas and • 
materials to help individuals and organizations interested in planning 
their own Heart Truth events.
Sponsoring the Red Dress Single City Program in local communities • 
nationwide, which involved local hospitals, community groups, and 
women’s health organizations holding Red Dress–themed health fairs, 
free health screenings, luncheons, fashion shows, and other events that 
encouraged women to attend.

Follow-up surveys have demonstrated the positive impact of the Push 
and Pull efforts used by the Red Dress Campaign. Between 2001 and 

 (continued)
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well-designed and well-presented messages for intended audiences may still 
not be effective.

Many other sources besides public health practitioners provide health-
related messages to lay audiences, such as friends or relatives, and com-
mercial interests (e.g., businesses through marketing or lobbying), and some 
of these messages contradict those based on science. Individuals within 
intended audiences may be experiencing certain emotions that infl uence the 
communication experience (Chapters 3 and 6),136–139 such as when there has 
been a community environmental health exposure or an unexpected problem 
with a consumer product or service.140 People may feel fearful or outraged, 
which can infl uence their judgment about the credibility of sources and the 
information provided to them.138

Competing, short-term priorities may also arise among audiences, such as 
weather-related problems, budget crises, or deaths or illnesses within  families. 
A celebrity may be involved in a scandal, resulting in minimal news media 
coverage for a public health story. Computer system or power failures may 
prevent individuals from delivering effective oral presentations.

Rationale for Communicating Data to Lay Audiences

This chapter thus far has provided an overview of the many factors  infl uencing 
communication with lay audiences. Given this myriad of  factors and  infl uences, 
it is legitimate to ask whether it is even worthwhile to  communicate data to 
lay audiences.

As described elsewhere in this book, there are certain situations and audi-
ences for which presenting data is not recommended, such as when the purpose 
for communication is instruction. But data have been shown to be infl uential 
in many instances with lay audiences. Using terms derived from the fi elds of 
debate and rhetoric, scientifi c data provide reasons that support a claim51, 52; 
that is, they are a form of evidence that lead to conclusions.51, 141, 142

2005, the campaign helped increase the percentage of women who 
recognized that heart disease is their leading cause of death from 34% 
to 57%. 

Source: National Heart, Lung, and Blood Institute. The Heart Truth: A National 
Awareness Campaign for Women about Heart Disease; 2005. National Coalition for 
Women with Heart Disease. One in four U.S. women recognize the red dress as 
the national symbol for women and heart disease awareness; nearly half say the 
symbol would prompt them to talk to or see their doctor; 2005.
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Although some individuals rely almost solely on authority from family, 
community, national, or religious leaders, most people in Western  cultures, 
when assessing the credibility of messages from scientists and health 
 professionals, are likely expect some evidence to be proffered in support of 
statements or conclusions.63, 64, 105 Quantitative data are the dominant form of 
evidence used in scientifi c fi elds to provide reasons that answer the question 
of “why”105, 142 (e.g., Why should I use condoms? Because regular condom 
use substantially reduces the risk of contracting certain sexually transmitted 
diseases).

Research has shown that communicating data to lay audiences can 
have two types of effects: enhancing source credibility and increasing the 
believability of messages. As discussed, expertise and trust are the major 
dimensions of source credibility.34–36 There is consistent research from the 
persuasion and related literatures showing that sources who use evidence, 
including statistical evidence, to support their claims are rated by audiences 
as having higher credibility.34, 35, 141, 143, 144

In Western societies such as the United States, data are commonly consid-
ered as cultural icons of objectivity,105, 143, 145 with offi cial or government data 
especially viewed in this light.105 This makes a compelling case for sources 
to communicate data not only to support the major messages they present to 
lay audiences (see below), but also to demonstrate that they are knowledge-
able about the current “state of the science.” The opposite demonstrates this 
point: a scientist who relied solely on reasons other than data to support a 
claim (i.e., personal experience, case examples, or anecdotes) would likely 
be viewed by lay audiences as having lower credibility, particularly for com-
plex issues or involved presentations.35, 146–149

Some research suggests that using data can increase lay audiences’ knowl-
edge and understanding, assist them with informed decision making, and 
increase the persuasiveness of arguments (e.g., for changing belief, attitudes, 
perceptions, or behaviors) in health and other settings.34, 36, 143, 147, 149–154 Much 
of this research is based on comparing statistical evidence (numbers) with 
information provided in the form of narratives (i.e., case studies, personal 
testimonies, anecdotes).149 However, research fi ndings on the effectiveness of 
using messages with data are not consistent. For example, although several 
studies have shown statistics to be more persuasive than narratives, others 
have not.34, 36, 143, 149, 155 Similarly, a review of research on cancer-treatment 
decision aids, many of which involved presenting data to patients, found lim-
ited support for their effectiveness.156

These inconsistent fi ndings about communicating data to lay audiences 
are not really surprising, given the many factors infl uencing communica-
tion  discussed previously.34, 149, 152 Of particular importance when it comes to 
communicating data are (a) involvement, (b) level of emotion, (c) education 
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level, (d) mathematical, science, and document literacy, (e) worldviews, (f) 
the initial attitude or belief about an issue, (g) the complexity of the issue or 
information, (h) audience familiarity with the topic or issue, (i) and how infor-
mation is presented (Chapters 3 and 4).76, 80, 141, 143, 147, 149, 157, 158 Furthermore, 
as discussed previously, lay audiences have a broader view of what they con-
sider valid types of evidence for scientifi c, health, and other issues beyond 
what scientists have to offer.159

Accordingly, no blanket recommendations can be made about the effects 
of data, or whether to use or not use them in messages to lay audiences. In 
general, however, data-containing messages are most likely to be effective 
with audiences who have (a) higher levels of involvement, (b) lower levels of 
emotion (especially fear or anger), (c) higher levels of education, (d) higher 
levels of mathematic, scientifi c, and document literacy, (e) a rational orien-
tation, and (f) an original opinion in favor of the position advocated that 
data support. Data messages are also more likely to be effective for topics or 
situations that are complex, or which are unfamiliar to audiences. Given the 
wide variation among audiences and situations, the general recommendation 
by Allen160 to use data in combination with other approaches (e.g., words, 
visual modalities) has merit.

Conclusion

At heart, communicating about data is fi rst and foremost a communication 
activity. Providing a large amount of data and relying on the “numbers to 
speak for themselves” is wishful thinking: the selection and presentation of 
scientifi c data requires thought and consideration. Public health scientists, 
practitioners, and others desiring to communicate data with the  public,  policy 
makers, or the press will need to familiarize themselves with the communi-
cation process to communicate data effectively.

Of special note is the need to understand the characteristics of lay audi-
ences, and the many factors that can infl uence or affect them, prior to consid-
ering whether or how to communicate public health data. Such knowledge is 
gained from careful audience analysis; in many instances, the use of formal 
or informal testing methods can provide invaluable input and guide commu-
nication efforts (Chapter 5).
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Introduction

In Chapter 2, we pointed out the broad factors involved in communicat-
ing public health information to lay audiences effectively. Messages, and the 
purposes for communicating them, can vary from highly directed persuasive 
arguments,2–4 to assisting information seekers in readily locating and compre-
hending the quantitative information they need to increase their knowledge 
or make crucial decisions.5, 6 Regardless of the context in which communica-
tion occurs, the basic process remains the same: information about scientifi c 
health fi ndings must be converted from technical language into communica-
tions that lay audiences can more easily understand.

To complicate matters, lay audiences of all types interact with health-
related data in environments that can be information intensive, highly frag-
mented, and infused with input from multiple sources and channels. In 
this chapter, we examine what happens when lay audiences are exposed to 
information presented in a quantitative format. First, we examine national 
assessment fi ndings on adult literacy to understand how well lay audiences 
comprehend the basics of numbers and mathematical operations underlying 
statistical presentations. Next, we examine general comprehension tenden-
cies of people when faced with technical or complex information, along with 

3

Overcoming General Audience 
Tendencies and Biases to Enhance 
Lay Understanding of Data

I hate these studies. Millions of American women feel exactly the 
same way. Despite those very precise statistics (“seven more heart 
attacks per 10,000 women”), last week’s announcement [about 
increased health risks associated with hormone therapy from a July 
2002 study published in JAMA] did not suggest any specifi c alter-
native treatments.

Health information consumer Sammy Stevens commenting on 
a 2002 announcement from the National Institutes of Health1
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the specifi c heuristics—or mental shortcuts—they use when dealing with 
numbers. Finally, we synthesize this research and its implications to provide 
recommendations for data selection and presentation.

Public Understanding of Quantitative Findings

As introduced in Chapter 1, quantitative data refers to numbers, mathemat-
ical operations, statistical or scientifi c calculations, or mathematical terms 
commonly used in public health research or surveillance. Before considering 
how audiences of all types interact with quantitative data, it is worthwhile to 
consider how well prepared the general public is for dealing with the specif-
ics of mathematical operations or statistical reasoning. How comfortable are 
lay audiences in interpreting statistical statements? Do they understand basic 
 statistical concepts such as probability or measures of central tendency, and 
can they navigate their way through the tables and graphs that are the mainstay 
in some types of quantitative presentations? How well has the educational sys-
tem done in familiarizing public audiences with quantitative concepts? Might 
we expect differences based on levels of education? Answers to questions such 
as these, we believe, could assist communication planners in the organization 
phase (see Chapter 5) of their planned data communications.

The National Assessment of Adult Literacy (NAAL)

An important source of data on this topic is the NAAL, which is conducted 
periodically by the U.S. Department of Education to assess progress in 
achieving national literacy goals. This survey, conducted in 1992 and most 
recently again in 2003 using a large and nationally representative sample of 
adults, provides a glimpse at how well literacy skills are distributed among 
U.S. adults.

Three basic types of literacy skills relevant to communicating data were 
assessed in the survey: prose literacy, document literacy, and quantitative 
literacy7, 8:

Prose literacy•  was defi ned as maintaining the “knowledge and skills 
needed to search, comprehend, and use information from continuous 
texts.” This concept corresponds most directly to classic defi nitions for 
English reading skills and is relevant to the degree that the gist of a sci-
entifi c fi nding may be presented in a text format.
Document literacy•  was defi ned functionally as being able to “search, com-
prehend, and use information from noncontinuous texts.” Performance 
on the document literacy scale is relevant to the degree that  quantitative 
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information may be presented to the public in the form of a table or 
chart, or across a series of pages in a Web site. It is also relevant to the 
use of data in printouts designed to support informed decision mak-
ing, as is becoming the norm within many health care and insurance 
contexts.
Quantitative literacy•  was defi ned as being able to demonstrate “the 
knowledge and skills required to apply arithmetic operations, either 
alone or sequentially,” and is most directly related to the task of com-
municating numeric information to audiences. Assessing quantitative 
literacy involved performance on such tasks as calculating the amount 
of life insurance coverage offered by an employer’s health plan, or deter-
mining the time at which medications could be taken given numeric 
instructions on a prescription bottle.

For purposes of reporting, the National Research Council’s Board on 
Testing and Assessment recommended that the scores on each of these scales 
be translated into one of four overall reporting categories. The lowest cate-
gory of competence was labeled below basic, succeeded next by ratings of 
basic, intermediate, and at the highest level, profi cient. Weighted population 
estimates along with their accompanying standard errors across multiple sub-
populations were prepared and included on the Department of Education’s 
Web site as a report to the nation.9

In Figure 3.1, we provide an excerpt of the NAAL report to  summarize 
profi ciency ratings (below basic, basic, intermediate, and profi cient) across 
levels of educational attainment. What is striking from the graph is the con-
tribution that education makes to adult profi ciency in the quantitative area. 
Almost two-thirds (65% in 1992 and 64% in 2003) of those who had not 
graduated from high school performed at a below basic level of profi ciency 
in mathematical tasks. Roughly a quarter (26% in 1992 and 24% in 2003) of 
high school graduates performed at a below basic level, while that number 
shrunk to about 5% (5% in 1992, 4% in 2003) for those with at least a bach-
elor’s degree. At the high end of the rating scale, a little less than a third of 
bachelor’s degree recipients (31% in both years) and considerably more than 
a third of graduate degree recipients (39% in 1992 and 36% in 2003) scored 
at a profi cient level of quantitative performance.

One implication of these results is that persons who are communicators 
of health information should think twice before relying on written mate-
rials to convey data, or other health fi ndings, to audiences who have less 
than a high school education. Oral presentations, or perhaps even pictorial 
presentations through video imagery (see Box 3.1), are much more compel-
ling as a way of communicating numeric concepts to audiences who are not 
quantitatively  literate. Another implication is that for even the most educated 
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audiences, the majority of audience members maintain only a basic or inter-
mediate level of familiarity with mathematical concepts. Care should always 
be taken to explain the meaning of numeric representations and to remind 
the audience of how to put data into context. Even the most common public 

Figure 3.1 Percentage of adults in each quantitative literacy level by highest  educational 
attainment: 1992 and 2003. (Source: Institute of Education Sciences. National Assessment 
of Adult Literacy. Washington, D.C.: U.S. Department of Education; 2007.)
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Box 3.1  Communicating quantities without using numbers: The 
Truth Campaign

One of the challenges public health practitioners and parents jointly face 
is in reaching the hearts and minds of adolescents. A fi ght between two 
opposing forces broke out with disturbing—but from the context of this 
book, predictable—results. 

The fi ght had to do with hooking teenagers into the addictive habit of 
smoking. The big tobacco companies had long been criticized for subtly 
marketing their products to young audiences. Responding to pressure, 
the tobacco companies agreed to sponsor “antismoking” resources for 
children and their parents, with the Philip Morris company developing 
its “Think: Don’t Smoke” advertisements. The Philip Morris campaign, a 
seemingly innocuous set of antismoking resources, emphasized to parents 
that they talk to their teenagers, that they reason with them, and that 
they encourage teens  to “think on their feet.”  Brochures and a Web site 
were prepared to support the campaign, all with text-heavy presentations 
of logical arguments and statistics.

The American Legacy Foundation, a not-for-profi t organization focused 
on reducing tobacco use, launched a different type of campaign. Labeled 
the “Truth Campaign,” their public service announcements used engag-
ing visual images to get the point across that smoking is deadly. In its 
most compelling television spot, hundreds of body bags were piled in the 
street outside of a fi ctional tobacco company’s headquarters. Images, not 
graphs, were used to illustrate the numbers.

Researchers evaluating the effectiveness of these two campaigns soon 
discovered a concerning fi nding: the Philip Morris–sponsored advertise-
ments resulted in a “reactionary effect” among adolescents, with ado-
lescents reporting an increased interest in smoking after reviewing the 
materials than before. The Legacy Campaign, on the other hand, had the 
desired effect: the campaign messages resulted in a decreased likelihood 
of teens beginning to smoke. Public advocacy groups soon lobbied for 
Philip Morris to pull their ads.

Source: Nicholson C. Framing science: Advances in theory and technology 
are fueling a new era in the science of persuasion. APS Observer. 2007;20(1). 
Farrelly MC, Healton CG, Davis KC, Messeri P, Hersey JC, Haviland ML. Getting to 
the truth: Evaluating national tobacco countermarketing campaigns. Am J Public 
Health. 2002;92(6):901–907.
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health statistics such as percentages or ratios may be misunderstood without 
supporting explanation.

Health Literacy

Another facet of literacy explored by the 2003 NAAL was health literacy or 
“the degree to which individuals have the capacity to obtain, process, and 
understand basic health information and services needed to make appropri-
ate health decisions.”10 The inclusion of a health literacy scale in the 2003 
NAAL is notable; it points to an acknowledged trend that the public’s com-
prehension of words, documents, and numbers contributes to personal and 
public health outcomes.11–15 To assess health literacy, 12 of the prose items, 
12 of the document items, and 4 of the quantitative items were couched in 
terms of preventing disease, interacting with clinical services, and navigat-
ing the health care system.

Results suggested that a slight majority of adults in the United States was 
operating at an intermediate level of health literacy. Again, the effects of 
education were evident throughout the survey. Some 45% of those who had 
never attended high school or who had never obtained a GED equivalent 
demonstrated a below basic level of health competence. Level of competence 
increased with each year of education attained. Other fi ndings refl ected 
trends obtained from other sources. Women demonstrated higher levels of 
competence in health-related skills than men, refl ecting the  general fi nding 
that women are more engaged health information users than men.16 Those 
who were under 65 responded with higher levels of competence than those 
over 65. This fi nding may refl ect a generational gap not only in education 
but also in predispositions to be proactive about health care, as uncovered in 
other national surveys.17 Those who were not fl uent in English scored at lower 
levels of health literacy than those who had spoken English before starting 
school, illustrating the repeated observation that non-English speakers are at 
high risk for missing crucial communications necessary for health.10, 18

Health literacy as a concept is especially important because of its rela-
tionship to health communication12 and its documented connection to health 
outcomes, including mortality. In cross-sectional studies, those with low lev-
els of health literacy have been shown to maintain less health knowledge 
generally, to engage in poorer self-management for chronic disease, to show 
lower use of preventive services, and to exhibit worse health than those with 
higher levels of literacy.11, 12, 14, 15, 19, 20 In a prospective cohort study of 3,260 
Medicare-managed enrollees in four U.S. metropolitan areas, elderly patients 
who had scored low on a validated measure of health literacy experienced a 
50% higher mortality rate over the 5 years of the study when compared to 
their more health-literate counterparts.11
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If negative health outcomes are so prominent with those who are not facile 
with words, charts, or numbers then—paraphrasing an Institute of Medicine 
report21—what can be done to keep the public healthy? For health care pro-
viders in a face-to-face situation, the goal is to present health-related fi ndings 
in a clear, jargon-free way and then to ask questions to be sure the person 
listening understands the main points.6 Some health care professionals have 
used a “teach back” technique in clinical settings to positive effect.15, 22 Using 
the technique, the professional will ask a patient to reiterate crucial instruc-
tions—for example, what quantities of medication to take, or what levels of 
blood cholesterol are risky—in their own words.

Usability and health experts advocate designing communication materials 
to be as useful to as many different types of audiences and users as possible, 
a concept referred to as “universal design.” Designing government pamphlets 
with a language that is understandable to citizens with an eighth grade edu-
cation is one example of universal design, as is creating public health infor-
mation portals on the Web that can be read by Spanish speakers or citizens 
with visual limitations. Using icons on traffi c signs and in hospital corridors 
can help visitors from foreign countries navigate the unfamiliar environs of a 
new city, regardless of the language spoken. The goal of  universal design is 
to make products and information as usable across as many different levels 
of literacy as possible.

The main point to consider here is that numbers and health data are 
part of the conversation that will keep people healthy, but by creating 
communications without considering issues of literacy, we may put lay 
audiences at risk. Fortunately, in an age of expanding consumer involve-
ment in health decisions,23 applied communication scientists are begin-
ning to take the challenge seriously. Even something as ubiquitous as 
the quantity-focused instructions on a pill bottle have undergone rein-
vention to make the communication of numbers universally clear (see 
Box 3.2).24–26

Common Mistakes

Regardless of how profi cient an audience might be, there are some mistakes 
that most people routinely make when interpreting numbers. For example, 
studies have suggested that many audiences have diffi culty comprehending 
numbers that are very small or very large.27–30 Small ratios present diffi cul-
ties, and the magnitude of difference between 100,000 and 1 million, or 
parts per million versus parts per trillion, is likely to be lost on many lay 
audiences.

Similarly, many people do not understand that probability estimates with 
larger denominator values indicate a smaller likelihood of occurrence (e.g., 
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a risk of 1 in 200 is believed to be greater than a risk of 1 in 25).29, 31, 32 
In one study, participants consistently rated the risk of cancer, HIV, heart 
disease, homicide, and other health problems as higher when the risk was 
reported as killing 1,286 out of 10,000 (12.86%) people compared with 

Box 3.2 Making a better pill bottle

The National Council on Patient Information and Education has esti-
mated that the global costs of medication nonadherence can be as high 
as $177 billion worldwide; the human costs of making mistakes from 
not understanding directions on prescription labels can be astronom-
ical. The labels on pill bottles often contribute to mistakes, according 
to health communication researchers, because the labels are riddled 
with abbreviations, Latin terminology, imprecise measures, and legalis-
tic obfuscations.

With the recent popularization of “consumer-oriented medicine,” 
some commercial fi rms have set out to improve adherence to prescrip-
tions by remaking the pill bottle. In the August 18, 2005, issue of New 
York Magazine, writer Sarah Bernard reports about one company, Target 
Corporation, that used graphic design and health literacy principles to 
improve consumer understanding of pharmacy labels.

Up until the pill bottle redesign, wrote Ms. Bernard, the industry stan-
dard was plagued by inconsistent labeling, an excessive use of branding 
for pharmaceutical names, confusing numbers, poor color combinations, 
a curved shape that was hard to read, and tiny type. By the time usability 
experts fi nished working on the pill bottle all that had changed, at least as 
a standard within the company. Among some of the improvements made: 

Color was used to convey information. The red bottle symbolized cau-• 
tion; different colored rings were used to differentiate family members.
The shape of the bottle was fl attened to allow for easy reading.• 
References to quantities were tested and made clearer to a broader • 
audience, following principles of universal design. The words “take 
daily” were used as instruction instead of “take once a day,” as “once” 
means 11 in Spanish (Chapter 2). 
Information was organized hierarchically on the label, with the most • 
important information (drug name, dosage) put into the primary 
 positions and less important information placed below.
The warnings used on the label (e.g., take on an empty stomach) were • 
made clearer and more obvious based on results of user testing.

Source: Bernard S. The perfect prescription: How the pill bottle was remade—
sensibly and beautifully. New York Magazine. April 18, 2005.
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24.14 out of 100 people (24.14%). The differences in the two denominators 
created an illusory perception of greater risk in the fi rst statistic over the 
latter.33

With the exception of very small numbers, most people have a basic 
understanding of percentage, although this varies considerably by education 
level.34, 35 People are likely to understand, for example, that 70% represents 7 
out 10 and vice versa. The limitation is that they may interpret “7 out of 10” 
as being a lower percentage or ratio than “70 out of 100.”

The other limitation audiences generally have is converting proportions 
to percentages and percentages into probabilities. In studies assessing quan-
titative literacy in health, participants were asked to convert percentages to 
proportions and vice versa (e.g., 0.1% to 1 in 1,000; 1 in 1,000 to 0.1%), and 
to report accurately how many times out of 1,000 coin fl ips a fair coin would 
be expected to land as heads (i.e., 500 times).5 Only 16% and 38% of the par-
ticipants, respectively, answered all three questions correctly in these studies, 
with the larger percentage of correct answers being given by better educated 
persons.36, 37 This fi nding is not only an issue in the United States, but similar 
fi ndings involving misunderstanding of probability have also been found in 
other countries, such as among adults in Germany.38 Other studies conducted 
among international audiences suggest that the class of events represented by 
the probability (e.g., that a 20% chance of rain means that out of 100 days 
with similar conditions rain occurred on 20 of those days) is not intuitively 
understood unless explicitly stated.39

General Tendencies of Lay Audiences

Before providing specifi cs about how people process and consider data, we 
review some general tendencies, which, though not specifi c to data or public 
health–related topics, can be strongly infl uential (Table 3.1). These general 
tendencies provide important insights as to how people are likely to process, 
and respond to, data presentations.

Cognitive Processing Limits

The cognitive capacity of individuals to process large amounts of informa-
tion at one time is quite limited, and people make every effort to simplify 
the information to which they are exposed. The reason for this is that the 
human brain, when processing information, operates within preset toler-
ances for optimal functioning.40 For example, studies suggest that people 
can  optimally retain only 7 (±2) discretely new pieces of information at a 
time.41, 42 Systems engineers applied those data to design telephone numbering 
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 systems with seven digits so as not to exceed human capacity. Other work on 
memory suggested that capacity could be expanded if sub-elements could be 
grouped, or “chunked,” into larger units of meaning. Adding an area code 
to the prefi x of a telephone number is often not a diffi cult memory task 
because the familiar three numbers contained in parentheses is remembered 
as a  single “chunk” of information.

What this means is that simply presenting people with more information, 
especially if it is complex (which is often the case with scientifi c data), will 
likely to lead to cognitive (or “information”) overload.43 When this occurs, 
people are likely to ignore new information or to compensate by using fairly 
simple approaches, such as remembering only the fi rst thing that they heard 
or saw. Research on persuasion is fully consistent with the need to be cau-
tious about the amount of data presented to lay audiences: there is clear evi-
dence that simply using more data does not increase argument strength.44 For 
persuasive purposes, in general no more than one or two data points should 
be used to support arguments.44

Satisfi cing

Satisfi cing refers to people’s tendency to expend limited amounts of mental 
energy or effort to obtain information until they believe they have “enough” 
for any particular purpose. In other words, when it comes to processing new 
data, people tend to be cognitive misers.45, 46 This is most evident in peo-
ple who are time-pressured, such as policy makers or journalists, who often 
desire information on a topic for a specifi c, immediate task or activity. Quite 
simply, when busy people look for information to make a decision they often 
cannot afford to expend the mental energy needed to process data in deep, 
expansive ways. They look for the bottom line, the gist of what the informa-
tion is telling them.47, 48

Table 3.1  General tendencies and other considerations of 
lay audiences concerning information

Cognitive processing limits
Satisfi cing
Expectations of experts
Challenge of uncertainty
Processing of risk information
Information framing effects
Scanning
Use of contextual cues
Resistance to persuasion
Role of emotion
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Professional Web site designers have come to understand the limitations 
of a “satisfi cing” audience. Analyses of Web traffi c indicate that if new users 
do not fi nd the information they need in a large Web site within 15 minutes 
or less, they are likely to leave the site perhaps never to return.49, 50 Thus, 
ready accessibility of useful information for users is critical as people may 
not seek the most appropriate source if another is available.51

Satisfi cing is common among journalists. Given the time constraints they 
face, it is not surprising that reporters tend to satisfi ce by using a handful 
of available sources they trust.52, 53 Increases in media consolidation have 
led to reductions in staff within news organizations, more work for those 
remaining, and a continued business pressure on cost reduction and savings. 
Investigating how to tap into these existing channels, perhaps by working 
closely with a press offi ce or a news bureau service, should pay dividends 
by providing journalists with the information they need in a way that is 
usable.54 Summarizing fi ndings in ways that refl ect the current state of the 
science,43 and not just a single-study fi nding,55, 56 should help journalists 
set the agenda4, 57–59 for public health discourse by helping them focus on 
major health themes43 and science-based health communication54, 60–63 (see 
Chapters 2 and 5).

Audience Expectations of Experts and the Challenge 
of Uncertainty

The concept of uncertainty is well understood and accepted by scientists, 
mathematicians, economists, and others in similar fi elds that rely heavily on 
statistical analyses. However, most lay audiences want experts with experi-
ence and credentials, including health experts, to provide them with defi n-
itive, prescriptive information.64 To take a nonhealth example, persons who 
experience mechanical problems with their automobiles expect mechanics to 
tell them what the problem is and then recommend a solution for resolving 
it, as opposed to saying something such as “there’s a 30% chance that the 
problem is the alternator,” or “only about 1 in 1,000 cars like yours have 
defective gas lines.”

There are two facets to the problem. One is that audiences do not have 
the time or training to understand the nuances of a statistically uncertain 
fi nding. As a result, they tend to force probabilistic answers into discrete 
categories.45, 65–67 Using the terminology of cognitive information process-
ing discussed earlier, they “chunk” the information into easily remembered 
notions. A 60% chance of rain is reduced to “it will probably rain, I better 
take an umbrella.” A headline declaring that “scientists disagree on the link 
between overweight and adverse health outcomes” can be interpreted as “the 
jury is still out, no need to change my habits.”
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One of the reasons it is so important for health scientists to deal with the 
issue of tentativeness of fi ndings is that many industry groups have been 
known to use the concept of uncertainty to undo the exhortations of pub-
lic health professionals. In Figure 3.2, we offer a photocopy of a document 
prepared by the Brown and Williamson tobacco company proposing to use 
scientifi c “doubt” as their advertising product in a campaign to discredit the 
public health community. In many ways, this document was the “smoking 
gun” in litigation against the tobacco industry.68 In a 2005 Scientifi c American 
article, epidemiologist David Michaels recounts several more recent attempts 
by industry groups in a number of different sectors—from chemical product 
manufacturing groups to the oil industry to pharmaceutical companies—to 
forestall government regulation by casting uncertainty on accepted scientifi c 
claims.69

The other facet of the problem has to do with the reason the public will 
turn to health experts in the fi rst place: they are looking for advice on how 

Figure 3.2 Excerpt from the infamous “Doubt is our product” document prepared in 
1969 by Brown and Williamson that uses scientifi c uncertainty as the crux of a defen-
sive advertising campaign. (Source: University of California, San Francisco. “Doubt is 
our product.” San Francisco, Calif.: University of California Legacy Tobacco Documents 
Library; 1969. Available at http://legacy.library.ucsf.edu/tid/rgy93f00.) 

“Doubt is our product since it is the best 

means of competing with the ‘body of fact’ 

that exists in the mind of the general public. 

It is also the means of establishing a  

controversy.  Within the business we  

recognize that a controversy exists.  

However, with the general public the  

consensus is that cigarettes are in some way  

harmful to the health.  If we are successful in  

establishing a controversy at the public level,  

then there is an opportunity to put across  

the real facts about smoking and health.”
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to live their lives in healthy ways. Simply presenting data to audiences is 
not enough; audiences need to know what the data mean for purposes of 
decision making. One lesson to learn from the health communication lit-
erature is that presenting risk data will likely create emotional tension; 
indeed, many public service efforts are designed to create a sense of fear 
as a motivational state for change.70 Once the emotional state is aroused, 
people are motivated to restore their emotional equilibrium. From a pub-
lic health perspective, they look to health experts to provide clear “safety 
messages”71, 72 for how to reduce the risk through clear prescriptions for 
action.28, 70, 71, 73, 74 Without providing a clear course for preventive or recu-
perative action, the individual is left with a sense of paralysis and will 
be forced to cope with the emotional tension solely through psychological 
means. That could mean denying the relevance of the fi nding72 or creating 
an unrealistic sense of personal  optimism or invulnerability in the face of 
new information.75, 76

Unfortunately, the news media often exacerbate the public’s sense of con-
fusion by publicizing disagreement rather than agreement and publishing 
controversy rather than consensus. In a content analysis of news copy from 
samples of national print media in the United States, researchers found an 
inverse relationship between the amount of news coverage given to a par-
ticular cause of death and its prevalence as a leading cause of death in the 
 population.77 Put simply, rare causes of death (accidents, illicit drug use, toxic 
agents) garnered a lot of coverage whereas common causes of death (heart 
disease, tobacco use) received comparatively little coverage. The result of 
this publicized controversy can lead to a natural sense of confusion in the 
public’s mind about what to do to prevent disease.

Scientists can help address the problem by thinking through the  public 
health implications of health fi ndings before talking to journalists. If a 
 fi nding is preliminary, as is often the case when presenting at journalist-
covered conferences, the scientist can exercise caution by putting the pre-
liminary fi nding within the context of what is already known about a health 
issue. If new data point to important changes in what individual behaviors or 
 policies can do to prevent disease or improve health, some would argue that 
it is the ethical obligation of the scientifi c community to disseminate the new 
knowledge to the public, policy makers, and journalists.3, 78, 79

The expectation that scientists will have defi nitive answers, and the 
desire for certainty, are especially great challenges in acute public health 
situations in which there can be high levels of fear and anger and a great 
desire for certainty (see Chapter 6). This, unfortunately, can  present a 
dilemma, especially in situations such as suspected disease clusters in 
which the epidemiologic data are not yet clear on causation. For some 
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audiences, especially well-educated audiences who understand the nature 
of uncertainty, having scientists admit that the data are not yet clear can 
increase trust (“they are leveling with us, admitting that they do not know 
for sure”). For others, especially those with a cultural history of disen-
franchisement, admissions of uncertainty may increase fear and reduce 
trust (“even the scientists don’t know for sure—maybe they are hiding 
something”).80–82 Tailoring messages to the tolerances of the intended 
audiences, while paying close attention to audience reactions, can help 
 scientists negotiate the delicate balance between full disclosure and 
 directive communications.

Processing Risk Information

One of the more common ways in which data are presented to the public is in 
the form of information about risk, or its counterpart, benefi t. Note that the 
term risk will generally be used throughout this book, but depending upon 
how data are presented, risks and benefi ts can be the inverse of each other. 
The term risk, in epidemiologic and statistical terminology, refers to proba-
bility in an associative sense (e.g., “based on a comprehensive study, persons 
exposed to the chemical groundwater contaminants had no increased risk 
of developing liver cancer,” or “implementing the state vaccination policy 
for pertussis was associated with a 90% decreased risk of experiencing this 
disease”).

Health data can either be presented as a relative risk (e.g., odds ratios indi-
cating a 2.5 greater risk for behavior X versus behavior Y) or an absolute 
risk (1 in 500 showed complications). Because of their compelling language, 
relative risks are often used when the purpose of the communication is to 
persuade (e.g., the risk of lung cancer is 20 times greater for smokers than 
nonsmokers). The problem with relative risk, however, is that it may not tell 
a complete story. Data from a pharmaceutical trial may show that drug X 
is twice as effective as a placebo, but the underlying data may show only 
a slight improvement from 1 in 1,000 to 2 in 1,000 cases. For this reason, 
some have argued that direct-to-consumer advertising be made more honest 
by insisting on the inclusion of absolute risk statistics when communicating 
with lay audiences, either in conjunction with the relative risk statement or 
in lieu of it.83–86

Hundreds of studies in the risk perception and risk communication litera-
ture show that lay audiences understand risk in multifaceted ways involving 
far more than statistical probability. Most lay audiences understand risk as 
“hazard or peril.”66 For example, depending on the specifi c situation, percep-
tion and understanding of risk data can be strongly infl uenced by whether 
the risk factor is incurred voluntarily (e.g., smoking) or involuntarily (e.g., 
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contaminants in the environment), by how emotions (especially anger or 
 outrage) color perceptions, and by how optimistic or pessimistic the person 
is generally.29, 30, 66, 67, 87–89 As would be expected, audiences prefer to live 
in a world without risk, especially when it pertains to involuntary risk (see 
Chapter 6 for further discussion of risk).

There is much misunderstanding among lay audiences about the epidemi-
ologic concept of absolute risk, especially lifetime and cumulative risk.29, 88, 90 
Most people do not recognize that people repeatedly engaging in a low risk 
behavior at each occasion, such as failing to wear a safety belt each time they 
are in a car, increases their cumulative risk of adverse health outcome over 
time. Lifetime risk implies to some people that their risk is sometime in the 
distant future.91 The commonly cited statistic that 1 in 8 women will develop 
breast cancer in their lifetime is understood by many women to mean that 
they have a 1 in 8 chance of developing this cancer each year, rather than 
the notion that over the course of her lifetime 1 woman in 8 will develop 
breast cancer.90, 92, 93 Given these differences in lay audiences’ and scientists’ 
use and understanding of the concept of risk, care must be taken in creating 
defi nitions and descriptions.

Framing

Cognitive scientists have demonstrated that individuals can interpret the same 
factual data in different ways depending on the mental model, or schema, 
through which they perceive the data.66 Communication researchers have 
demonstrated that it is possible to infl uence health behavior by presenting 
data in a way that is consistent with common public frames.94 The technique 
is referred to as “framing” the public health message.2, 95

One very productive way of framing public health data, especially in 
the area of prevention, is in terms of benefi ts (gains) versus risks (losses). 
When people make health decisions, they usually do so with an eye toward 
future prospects. Consider what happens when a person thinks about get-
ting a colonoscopy. More than likely, the person’s attention will be focused 
on the immediate prospects of setting up the appointment, preparing for the 
test, and undergoing a physically uncomfortable procedure. Those prospects 
are laden with costs, a dissuading infl uence on choosing to undertake the 
screening procedure. The task of the health communicator is to elevate the 
losses (colon cancer, colostomy, death) of not getting a screening test to a 
level of importance higher than that of the more immediate inconvenience. 
From this perspective, the minor discomforts associated with the colonos-
copy are a trivial price to pay for peace of mind in avoiding the bigger loss 
associated with the disease. This type of communication is referred to as a 
“loss frame.”
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Now consider what happens when someone considers the prospect of 
losing weight or exercising. Many immediate benefi ts come to mind from 
engaging in these healthy behaviors, from looking more fi t and attractive 
to feeling better physically and psychologically. The health communicator’s 
role in these instances is to increase the relevance of these benefi ts even 
more as a way of making those rewards salient and tangible. This type of 
communication is referred to as a “gain frame.”

Knowing that these types of frames exist and the ways they affect people’s 
processing of health information can be helpful in selecting the types of data 
to present to the public, and choosing the context in which they should be 
presented. If data are related to primary prevention (engaging in behaviors to 
avoid the onset of a disease altogether), then data about the positive benefi ts 
of the preventive behavior (e.g., 67 out of 107 people reported feeling bet-
ter after moderate exercise) should provide an impetus for engaging in the 
behavior—a gain frame. If the data concern secondary prevention (detecting 
the onset of disease early, usually through a screening test) then data about 
long-term losses for those not engaging in the behavior (e.g., 4 out of 10 in 
the nonscreening group were diagnosed with colon cancer at 5-year follow-
ups) will be more effective—a loss frame (see Box 3.3).29, 96, 97

For some the notion of “framing science” has a negative ring to it; it 
sounds too much like political “spin” or communication with an ulterior 
motive.98–101 In many respects these criticisms miss the point, suggests polit-
ical communication scientist Matthew Nisbett.95 All communication con-
veys a message, whether it be haphazardly constructed or carefully refi ned 
(see Chapter 2). When scientists talk only among themselves and eschew a 
conversation with the public or policy makers, those fi ndings that do trickle 
down into public awareness will get framed for them, often with some 
very negative effects (sowing doubt for commercial gain as in Figure 3.2). 
The role of the public health scientist and practitioner is to be proactive in 
understanding how communications occur in the real world and then use 
that knowledge in combination with a strict sense of professional ethics 
to communicate health data to the public in ways that are understandable 
and engaging. In fact, there is evidence to suggest that being proactive in 
describing both the strength and weakness of data up front can be effective 
in “stealing thunder” from would-be detractors later on, effectively disarm-
ing them.102

Scanning and Use of Contextual Cues

In scientifi c studies and reports, authors organize information so that it 
builds upon material presented earlier in the text and ends with a conclusion 
or conclusions. This approach works well for people interested in the subject 
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Box 3.3 A matter of perspective: Choosing “gain” or “loss” frames

Psychologists have long been interested in the choices that people make 
in situations of risk. One of the empirical observations from that body of 
research is that people tend to organize information about their choices in 
terms of either potential benefi ts (gains) or potential costs (losses). Their 
willingness to engage in a risky action varied as a function of whether the 
gains or losses were emphasized.

When losses are emphasized, people are more inclined to take risks 
or engage in costly actions in order to prevent the loss. When gains are 
stressed, people are more inclined to behave in more predictable or risk-
averse ways. For example, think of a game show where the contestant 
is likely to place a larger bet when told he or she might lose it all, but is 
likely to place a smaller bet when told that he or she will only be adding 
to their current winnings. This line of research generated a framework for 
studying decisions referred to as Prospect Theory.

Social psychologist Peter Salovey and his colleagues recognized that 
many of the health decisions people make are similar to the ways in which 
people make decisions in situations of risk. Two examples from their long 
line of research illustrate the point.

In one set of studies, he and his colleagues were interested in encourag-
ing women to participate in routine mammography as a recommended 
screening tool for early stage breast cancer. The problem, they observed, 
is there are no immediate benefi ts to going in for a routine mammog-
raphy. The test takes time, is uncomfortable, and highlights the risky 
thought that a positive fi nding might signal the onset of the disease. 
Applying the tenets of Prospect Theory, they hypothesized that by pre-
senting data in a loss-framed message (i.e., explaining what bad things 
might happen if mammography were neglected) they could encourage 
people to take the risk. That is exactly what happened. In a 12-month 
follow-up, signifi cantly more women (66%) had obtained a mammogram 
after watching a loss-framed video than after watching a gain-framed 
video (52%).

In another set of studies, the scientists were interested in the prob-
lem of encouraging the use of sun block to prevent skin cancer. 
Applying an effective sun block has relatively little cost to most people 
and would not be considered a risky behavior. Under these assump-
tions, the scientists hypothesized that a gain frame message would 
work better in persuading people to engage in the healthy behavior. 
In one experiment, 79% of women who had read a gain-framed bro-
chure (explaining what the immediate benefi ts were) requested sun 
block for personal use. That compared to only 45% of those who read 
a loss-framed brochure. 

(continued)
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matter and for those who are willing to take the time to read, listen, or view 
a paper, report, or presentation from start to fi nish. However, many lay audi-
ences, particularly those with low levels of involvement in the topic area 
being presented, do not use this approach; instead, they tend to scan written 
or visual material rapidly to see if it interests them, to determine what the 
major points might be, and to fi nd the bottom line.103, 104

When people are exposed to data or other types of scientifi c information 
that are complex or detailed, or which are presented in less familiar formats, 
they tend to look for cues to help them to better process and understand the 
information.105 Many text documents with scientifi c information and visual 
data presentations fi t both these descriptions for lay audiences. This tendency 
to scan for cues explains why it is helpful to include contextual information 
to assist audiences.

Contextual cues can be provided for lay audiences in several ways. 
Including information about sources is an important cue, given the ten-
dency of audiences to rely heavily on the expert heuristic and because 
including source information increases the credibility of communicators 
(see Chapter 2). Having base rate or some other type of comparison data 
(e.g., a national estimate to facilitate comprehension of the magnitude of 
a state or local estimate; time trend data) is another means of providing 
contextual cues, as are several techniques used to highlight key data points 
or fi ndings in text, such as arrows, bolding of data, or short text mes-
sages (e.g., cases of disease Y declined 50% since the Z policy began) (see 
Chapter 4).

The tendency to scan is particularly noted among Internet users, who may 
be searching for a few specifi c pieces of information quickly but fi nd them-
selves faced with hundreds or thousands of potential web sites.50, 105 One 

Box 3.3  (continued)

Health behavior, from these studies, appeared to be a matter of 
 perspective. Emphasizing gains was best for nonrisky behaviors, whereas 
emphasizing losses seemed to work well in cases in which a risky action 
(e.g., disease screening) was required.

Source: Salovey P, Williams-Piehota. Field experiments in social psychology: 
Message framing and the promotion of health protective behaviors. Am Behav Sci. 
2004(47):488–505.
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consequence of browsing and scanning, especially on the Internet, is that 
users may happen upon a relevant piece of data without knowing where it 
came from or what the numbers mean. The problem is exacerbated by fre-
quent use of common search engines (Google, Yahoo), the results from which 
may be linked deep within the information architecture of the located site. If 
individual Web pages are not contextualized, the person doing the scanning 
will quickly become disoriented and lost.50

One way to provide context cues in a document that may be photo-
copied or printed out is to make purposive use of headers, footers, and 
other identifi ers. Professional journals in most scientifi c disciplines do 
this by clearly labeling each article with citable reference information: 
the author, the journal, date of publication, and issue number. Most *.pdf 
(portable document format) fi les will preserve the placement of such attri-
bution information when they are made available as printable articles 
on the Web, whereas articles created using HTML (Hypertext Markup 
Language) may not. Successful Web site designers will usually insist on 
using templates to be sure that the sourcing organization, update infor-
mation, URL (Uniform Resource Locator), and other identifying data are 
routinely included on each page.50, 106, 107 Templates can also be used to 
ensure that data charts can be read by voice synthesis applications for 
persons with vision impairments in accordance with Section 508 of the 
Americans with Disabilities Act.108

Resistance to Persuasion

As discussed in Chapters 1 and 2, much of public health communication 
involves persuasion. Getting people to attend to multiple public health mes-
sages is one challenge, but persuading people to change beliefs, attitudes, or 
behaviors, particularly if they are well established, is diffi cult because peo-
ple use a variety of psychological means, or defensive processing, to blunt 
dissonant messages. Dissonant or threatening messages are those that are 
inconsistent with a person’s current behavior, and thus encourage the person 
to change beliefs or actions away from ways that are normal for them (e.g., 
messages emphasizing that smoking is bad are inconsistent with, or disso-
nant with, a smoker’s attitudes toward tobacco use).

Defensive processing of threatening messages can occur in several ways. 
Denial is one approach: people may simply deny that the message is true, 
regardless of the credibility of the source or the strength of the arguments 
(“I don’t care what you say—I believe that I am correct”).72 People may have 
an optimistic bias, believing themselves to be at lower or no risk than others 
(invulnerable), particularly for behaviors that are under voluntary control,67 
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such as recreational drug use. Optimistic bias is particularly evident among 
adolescents but is by no means restricted to persons in this age group.76 This 
bias may cause people to agree with public health messages about health 
risks or recommended actions but to maintain belief that the messages don’t 
really apply to themselves.

Yet another type of defensive processing is to develop counterarguments to 
minimize internal (cognitive) dissonance in order to maintain the status quo.109 
Probably the most common counterarguments are questioning the validity of 
the data or research itself, challenging the motivation behind the research, 
or questioning the credibility of the researchers or their  institutions (attack 
ad hominem). Such approaches are not limited to individuals. Organizations, 
businesses, and other institutions use the same type of  counterarguments to 
blunt messages perceived as threatening.

The Role of Emotion

One theme that should be apparent from these discussions is that emotion can 
play an infl uential role in the ways in which people perceive, and respond to, 
health data. From the persuasion literature, we know that the use of statis-
tics (e.g., 440,000 Americans will die from cigarette smoking this year) can 
have an evocative effect on audiences receiving a health message.44, 110, 111 In 
fact, persuasive messages are often designed to provoke a personal sense of 
concern or fear.112–114 Fear and other emotions can then exert a motivating 
infl uence for behavior change by heightening arousal, orienting attention, 
and spurring self-refl ection.111, 113, 114

Provocation of an emotional response by itself, though, is usually not enough 
to effect a change in behavior. From the health communication  literature, we 
know that fear on its own can be paralyzing and that a clear safety message 
is needed to provide individuals with a plan for coping (e.g., go to the Health 
Center to receive a fl u shot).71, 72, 115 Pragmatically, the  person will also need 
to have access to resources (insurance, a car, a subsidized fl u shot) and must 
have a sense that any response to the persuasive health message would be 
accepted by peers (e.g., that it is socially okay not to smoke).116 Support from 
signifi cant others (family, friends) is also valuable for helping people interpret 
their feelings117 and in seeking instrumental assistance118 (e.g., making a doc-
tor’s appointment or following through with a personal goal).

If the person hearing about the risk data is able to adopt a suitable coping 
strategy for reducing risk, the sense of fear can often go away. If not, the 
person is left with a sense of emotional tension that may spur psychological 
attempts at coping through rationalization or blunting.72, 75 Audiences may 
discount their own sense of personal vulnerability to the risk, or they might 
discredit the source of the risk information, or they may simply “turn off” 
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when hearing more data.72, 117 Even having made an initial wrong decision 
can create a type of emotional tension, as people fear being perceived as 
“wishy washy,” clinging to their fi rst decisions in spite of new data to the 
contrary.119 When coping means learning new skills—which can often be the 
case in medicine—people can often overestimate their own personal abilities 
to cope. Unfortunately, their lack of knowledge about the defi cit can prevent 
them from seeking help.120

One particular type of emotional bias that has proven especially challeng-
ing in the area of health communication is what happens when people are 
forced to confront data relevant to their own possibility of dying. For most 
people, thinking about their own mortality is a terrifying experience and 
can motivate people to behave emotionally or irrationally.121, 122 For example, 
in a study of possible campaign materials against binge drinking, research-
ers varied the degree to which the focus of the communications were on 
the mortality consequences of heavy drinking. Participants exposed to high 
mortality salience messages, both those with a history of binge drinking 
and those without, expressed a greater willingness to binge drink in the 
future than those who were exposed to other types of materials—a rebound 
effect.123 Other researchers have found that a focus on mortality information 
can precipitate engagement in irrational phobic behaviors,121 create a sense of 
social “distancing” from those who are sick,124 spur reckless actions,125 pro-
mote blind adherence to authority, foment aggressiveness,126 and precipitate 
reactionary decision making.

In clinical settings, counselors suggest that it may be important to attend 
to these emotional effects fi rst before dealing directly with threatening evi-
dence or complicated treatment alternatives. One way to do this is to help 
patients focus on a sense of “bigger meaning” to their lives,122 while pro-
moting  self-esteem127 and a sense of connectedness to others.128, 129 This can 
be done, for example, by asking people to describe their fears and hopes, 
working with them to help them recognize their strengths, and encouraging 
them to consider taking specifi c steps or actions. Once a person is able to put 
things back into perspective, it should be possible to resume communication 
about probabilities and risk.

Specifi c Numeric Biases

In addition to the general lay audience tendencies described in the previous 
section, there are several specifi c biases that people bring to bear when faced 
with numbers that can infl uence their understanding of data, particularly if 
they have had little or no training in statistical methods. Such biases and 
resulting interpretation errors occur because people—novices and experts 
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alike—process statistical information using highly automatic,  intuitive 
 processes,45, 65, 130 with only selected information processed by a more effort-
ful focus.131

These automatic patterns can become highly ingrained, running effort-
lessly below the surface of conscious awareness, and are used to accommo-
date incoming information in rapid and effi cient ways; these shortcuts are 
sometimes referred to as heuristics, or schema.65 Unfortunately, these short-
cuts can lead to systematic error76, 132 and illogical reasoning.133, 134 Paralleling 
these automatic patterns of cognition, a more volitional system exists that 
allows for conscious analysis and attention.130 This allows people to more 
effectively apply learned rules and deliberative judgment; educational efforts 
in statistical reasoning, however, are usually needed in order for people to 
use this system.

Representativeness Heuristic

One common shortcut people use to make judgments is to base their 
estimations on implicit knowledge and stereotypes about the category to 
which an object belongs.46, 135 For example, research about public percep-
tions of cancer demonstrate that people generally hold a strongly negative, 
visceral perception of cancer as a highly aggressive, lethal disease.136 A 
communication challenge is to explain to people that cancer (a category) 
is actually a broad set of diseases; many types of cancer (the specifi c 
objects) are slow growing and easily detectable at a treatable stage, and 
an early diagnosis for some cancers may not be a death sentence but a 
life-saving discovery.

From a data perspective, the representativeness heuristic can result in 
 people making inferences about a broad class of objects based on limited 
experiences. This tendency is referred to as the “law of small numbers” to 
show its dissimilarity to the “law of large numbers” that forms the foundation 
of statistical reasoning.137 In a classic illustration, people were asked whether 
the number of days in which 60% of births turned out to be males would 
be more common at hospitals with 15 births a day, with 45 births a day, or 
be equally common. Most people chose the “equally common” answer, but 
for an equally distributed (50%) characteristic within a population such as 
sex at birth, the distribution of a sample will more closely approximate the 
population as the sample size is increased. This means that the hospital with 
a smaller number of births per day would be more likely to vary from the 
population average. In other words, there would be a greater probability of a 
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60% male birth rate in a hospital with 15 births a day than there would at a 
hospital with 45 births a day.

The representativeness heuristic is at play anytime someone infers popu-
lation characteristics from a small set of salient, but statistically misrepre-
sentative, observations. It is the reason why politicians can be so compelling 
when describing an individual case in great detail, even if that case contra-
dicts broader trends. The individual case story is a natural draw for people 
because it is vivid, descriptive, salient, and engaging.138 Individual case rea-
soning can also serve as a distracter for people looking to rationalize their 
risky behavior. When safety (seat) belt laws were fi rst being proposed in the 
1980s, it was common to hear people sharing anecdotes about how they “had 
heard of someone who had been thrown from a crash and lived precisely 
because he or she was not wearing his or her safety belt.” Regardless of 
whether these urban myths were true, people put a lot of stock in the com-
pelling single case (i.e., n = 1) story.

Data can serve to reorient people back to a statistical mind set. See, for 
example, the excerpt from a public service Web page hosted by the National 
Broadcasting Company meant to encourage safety belt usage. Although the 
page begins with a folksy quip from a familiar celebrity, it quickly moves 
to a recitation of data on how many lives are saved from the simple act of 
“buckling up.” This more accurate depiction of true base rate information for 
deaths attributable to not wearing a safety belt focuses the reader back into a 
statistical mind set. Given the magnitude of the numbers cited, the data also 
make for a compelling story (Figure 3.3).

Another place in which the representativeness heuristic may be playing a 
role is when single studies, rather than evidence reviews, are popularized by 
the media. Journalists and their editors are naturally attracted to the “late-
breaking story” for news coverage, which means they are inclined to pick 
up the latest—and often contradictory—fi nding. Scientists and professional 
journal editors can play into the problem by only publishing statistically 
 signifi cant contrasts139 or by overestimating the critical contributions of a 
distinct fi nding to the overall knowledge base.86 The result is that the popular 
news media give more attention to rare events and rare diseases than to more 
common and relevant risks threatening life and health on a daily basis.55, 140 
With such a mismatch in frequency of reporting, it is no wonder that people 
overestimate their risks of dying from gunshot wounds, bird fl u, and airplane 
crashes while underestimating their vulnerability to heart disease, cancer, or 
automobile crashes.45, 46 One way of addressing the problem is by giving a 
greater priority to evidence reviews and meta-analyses in academic journals 
and in the popular press.43
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Anchoring and Adjustment Bias

Anchoring and adjustment bias refer to the tendency of people to be 
anchored by the fi rst number they have in mind; any adjustments they make 
are strongly infl uenced by that initial value (anchor). In an often-cited exper-
iment, participants were randomly assigned a starting value of 10 or 65 and 
were then asked the relatively obscure question of whether the percentage of 
African countries in the United Nations exceeds or falls below the starting 
value. Universally, participants who were given a starting value of 10 indi-
cated that the percentage must be higher and those who were given a starting 
value of 65 indicated that it must be lower. Participants were then asked to 
indicate what they estimated the true percentage to be. The median estimate 
for those with the starting value of 10 was 25; the median for those with the 
starting value of 65 was 45.46

Figure 3.3 Excerpts from a public service announcement about seat belt use. Notice 
the use of data to break people away from nonstatistical thinking. (Source: “The More 
You Know,” National Broadcasting Company, 2006, http://www.themoreyouknow.com/
Seat_Belts/)

Did You Know?

• Over 40,000 people die each year in motor 

vehicle crashes, the leading cause of death 

for every age from 3 through 33.

• Research has found that lap/shoulder seat 

belts, when used, reduce the risk of fatal 

injury to front-seat passenger car occupants 

by 45 percent and the risk of moderate-to- 

critical injury by 50 percent.

• In 2005, 55 percent of those killed in  

passenger vehicles were not wearing seat  

belts.

• From 1975 through 2005, safety belts saved  

about 211,128 lives, including 15,632 lives  

saved in 2005.  If all passenger vehicle  

occupants over age 4 wore safety belts, an  

additional 5,328 lives could have been  

saved in 2005.”
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The anchoring and adjustment bias accounts for the infl uence of fi rst 
impressions in infl uencing subsequent judgments. It is one of the reasons 
why a data communicator should be careful about releasing preliminary 
fi ndings.56 If the wrong numbers enter into the public discussion, and then 
subsequent investigation yields new information, many in the public may 
still be anchored on the earlier estimates. The public may make adjustments 
once they fi nd out the fi rst numbers were wrong, but the adjustments will 
likely be constrained by fi rst impressions.

Even professionals are subject to error from the anchoring and adjustment 
heuristic. Diagnosticians who consistently overestimate the base rate proba-
bility for a disease and are then told that the base rate was “less than” than 
the diagnostician thought will likely adjust the numbers as only a slight devi-
ation from the original guess. Physicians and their patients who underesti-
mate the chances of side effects from an inherently risky procedure, and who 
learn that their predictions have been wrong, may only adjust their guesses 
slightly. The erroneous number will infl uence subsequent guesses, unless 
data are used to dispel the erroneous adjustment.

Correlation Equals Causation

People have a strong tendency to believe that if two types of data are cor-
related, then one causes the other.45, 46 Demographers note that as the num-
ber of churches in a given geographic area increases so does violent crime. 
Lest anyone be concerned that churches cause crime, demographers are also 
quick to point out that there is a third variable—population density—that 
accounts for both trends simultaneously. Correlation in this instance does 
not imply causation, but the general public is bombarded by advertising and 
folk wisdom meant to suggest otherwise. It is no accident that models chosen 
for cigarette advertisements are those who appear as healthy as possible. It 
is also not a surprise that the homeopathic medicine and nutritional supple-
ment industries are thriving, usually with very little true experimental data 
supporting claims for effi cacy.

This is not to say that correlated events are unrelated to each other causally; 
in fact, they often are. But it takes rigorous study based on sound theoretical 
frameworks to rule out competing hypotheses and to determine the nature 
and direction of causal infl uences. Scientists who communicate  correlated 
fi ndings are ethically bound to restrain from implying (passively or actively) 
a strong causal link between variables that are associated through correla-
tion only.141 Integrating the fi ndings into the broader scientifi c base can be 
helpful here.
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Failure to Consider Randomness

Related to the correlation/causation issue is the tendency of lay audiences not 
to consider chance or randomness as explanations for sequences, events, or 
 occurrences. Many studies have shown that people tend to see patterns in data 
or results (or other types of information presented to them), even when data 
are generated at random.45, 46 This leads them to develop explanations or attri-
butions that may have no basis in reality, for example, elaborate explanations 
for how winners in games of chance (e.g., lotteries) correctly selected winning 
numbers.

The most common situation in public health where the tendency to attrib-
ute meaning to randomness occurs involves disease clusters, such as cases of 
cancer or birth defects.142 Alleged community clusters of diseases or health 
conditions commonly lead to rapid public speculation and attempts to attrib-
ute them to one specifi c cause, which often is assumed to be environmental 
in nature (e.g., a nearby industry, recent receipt of a vaccine).

This does not imply that a specifi c and identifi able cause does not exist, 
especially when rare diseases or health conditions occur; however,  disease 
cluster evaluations rarely uncover environmental etiologies.25 Public health 
and many other examples demonstrate that people rarely consider random-
ness or chance as the most likely (or even a possible) explanation, even when 
extensive investigations conclude otherwise.

Practical Suggestions

The range of specifi c situations, topics, and other variations in which pub-
lic health data or other types of information can be provided is great (i.e., 
from developing a one-line statement with a single summary message for the 
press to face-to-face lengthy communication sessions in clinical settings, or 
community meetings to discuss uncertainty about environmental chemical 
exposure levels). Obviously in the latter types of situations, because of the 
high levels of involvement among lay audiences, there is much greater need 
to, and opportunity for, providing explanations about the science and mathe-
matics involved in the creation of public health data.

As discussed in the fi rst two chapters, there are also differences based on 
the purpose for the communication, audiences, and context. Nevertheless, 
based on the material presented in Chapter 2, an audience’s quantitative lit-
eracy, and the general and specifi c tendencies and biases of lay audiences 
in interpreting material discussed in this chapter, there are several practical 
suggestions that can improve communication about public health data across 
a wide spectrum of situations.
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Determine Whether Data Should Be Presented

Most health messages will be considered by lay audiences in terms of 
their functionality.143 Fundamentally, lay audiences expect health experts to 
describe what is going on, what it means, and what needs to be done about 
it (e.g., personal actions by members of the public, funding decisions for 
programs, policy decisions).3

As introduced in Chapters 1 and 2 and discussed in subsequent chapters, 
public health practitioners and researchers desiring to communicate scien-
tifi c information to lay audiences need to develop a science-based storyline 
from which they will create messages to communicate with lay audiences. 
A storyline may be as simple as a “do this or don’t do that” behavior or 
something as complex as facilitating a decision on treatment options based 
on comparisons of predictive risk of complications.

Regardless, a critical step is to decide whether data (a) can be used to sup-
port the storyline and (b) should be presented to intended audiences. The 
decision of “data or no data,” and the selection of which data to present if 
data are to be used is highly dependent upon the communication purpose, 
audience, and context. As mentioned in Chapter 2, in some situations (e.g., 
instruction, acute situations requiring urgent action), there is little or no need 
to communicate data to lay audiences as data are not needed to support the 
storyline (Figure 3.4; note that for personal action to reduce health risks, a 

Figure 3.4 Source: National Research Council. Improving Risk  Communication. 
Washington, D.C.: National Academy Press; 1989.
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simple warning message, such as “slow” or “dangerous curves ahead” would 
be suffi cient than this data message).

As discussed earlier, whether because of low mathematical and scientifi c 
literacy, cultural preferences, reliance upon authority, or personal dislike or 
distrust of numbers, some audiences do not want to receive information in 
the form of data. These preferences need to be taken into account, and data 
should be used with such audiences only when necessary. Formal or infor-
mal research on audiences and their preferences (e.g., formative research on 
materials and messages144), is essential to help uncover such preferences or 
tendencies and is discussed in more detail in Chapter 5. It may appear that 
naïve audiences would never have the sophistication to comprehend statisti-
cal concepts. Persons with low levels of quantitative literacy, however, when 
they are motivated to comprehend and presented with materials of high qual-
ity, can learn some of the basic skills needed to understand medical statistics 
(such as treatment risk when making an informed medical decision).145

Another consideration is whether audiences are likely to be potential oppo-
nents to communicators’ messages and have strongly held beliefs or opinions 
on the issue or topic under consideration. Public health data and scientifi c rea-
soning are unlikely to change the viewpoints of opponents: such communi-
cated evidence will probably be ignored; the credibility of the data, proponent, 
or institution questioned; or opponents will generate counterarguments.84, 146, 

147 In such situations, public health proponents should consider not using data 
at all or at least supplementing data with narrative in the form of personal 
testimony (Chapter 7).148, 149 Research on persuasion suggests that such direct 
personal stories may be the only approach that may reach those with strongly 
held opposition opinions, as it is more diffi cult for opponents to develop 
 counterarguments to discount someone’s personal experience.2, 44, 148, 150

Select the Type of Statistics to Portray

As introduced in Chapter 1 and discussed in greater detail in the remaining 
chapters, if data are used, the selection or omission of data, along with the 
choice of words, can be highly infl uential and refl ect the communicator’s 
purpose, values, and ethics. The choice of whether to rely on relative risk 
estimates to convey a fi nding or absolute risk estimates is a case in point. 
Relative risk probability estimates (e.g., odds ratios), because they tend to 
be larger in magnitude than absolute risk estimates, are likely to be more 
effective for raising or maintaining awareness or persuading people. Just as 
exemplars (individual case studies or stories) can be used to make the point 
when underlying data support the illustrated conclusion, a compelling rela-
tive risk statement can be used to give succinct, straightforward messages 
when the public health science is clear and settled.
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Some entities can use the power of relative risk information unethically. 
Product manufacturers frequently use relativistic statements to make claims 
for their products stronger. Some have argued that in these cases it is not 
appropriate to present relative statistics alone. Proposals have been made 
to include absolute risk information in all direct-to-consumer claims made 
by pharmaceutical companies, for example, given that the for-profi t motive 
underlying advertising creates an inherent confl ict of interest. It is better (the 
argument goes) to err on the side of full disclosure in these cases than to 
permit exaggerated claims.5, 85, 151

A general rule of thumb is to lead off with the more compelling statistic 
if the purpose of the communication is to persuade (remember the anchoring 
heuristic). Even if the purpose of the communication is to be persuasive and 
relative risk is used for impact, it is still generally a good idea to present the 
rest of the story in terms of absolute risk numbers, when feasible. The ethical 
obligation here is to be complete and transparent while not overburdening 
the audience with unnecessary details. Notice how the risk chart presented 
in Figure 3.5 can still present a compelling case against smoking, partic-
ularly in clinical settings, while relying solely on data estimates based on 
absolute risk.

Identify and Counter Mistaken Health-Related Lay Audience Beliefs

Lay health beliefs and worldviews were discussed in Chapter 2. Before con-
sidering communicating data to lay audiences on a public health topic, it 
is useful to have a good understanding of audience beliefs that may bear 
on the issue, as certain myths or other mistaken beliefs may be present. 
Published surveys routinely include questions about the public’s knowledge 
and beliefs about disease etiology and treatment, and can serve as a good 
starting point.152 Formative testing, audience surveys, and personal inter-
views are another way of assessing public beliefs before launching a public 
health campaign or other major population-based effort (see Chapter 5).

It is important to uncover potential misconceptions or inaccurate intu-
itions lay audiences may have that clash with scientifi c evidence, and then 
attempt to correct them; otherwise, audiences are likely to have defensive 
reactions to messages. The tendency to equate correlation with causation and 
the failure to consider randomness represent common types of lay audience 
misunderstandings about science and statistics.

Countering inaccurate beliefs can often be done by using messages that 
acknowledge that an audience’s misconception or explanation appears plausi-
ble, diplomatically stating why it is not accurate or complete, and presenting 
an alternate (and scientifi cally accurate) explanation that demonstrates the 
problems to the audience’s understanding (see Box 3.4).



Risk chart for men who currently smoke*
Find the line with your age. The numbers next to your age tell how many of 1,000 men will die in the next 10 years from each 
cause of death.

Age, y Vascular disease Cancer Infection Accidents Any causes

Heart attack Stroke Lung Colon Prostate Pneumonia Infl uenza AIDS

20
25
30
35
40

5
5
4
5
5

23
26
30
43
64

1
2
4
9

Fewer than 1 death 1
2
2
2

1 1

1 2 1
12 6 1

45
50
55
60
65

17
32
51
84
91

3
5
8

14
18

13
33
55
98

152

1
2
4
6
9

1
2
3
6

11

1
1
1

5
4
4
5
6

91
145
217
341
516

1
2
4
8

70
75
80
85
90

140
213
295
361
335

31
54
80

100
109

249
330
275
211
133

11
14
16
16
14

14
23
32
37
36

23
44
76

113
147

7
11
15
19
21

786
>950
>950
>950
>950

1

1

2

2

*Calculations for this chart are based on data that use the standard Centers for Disease Control and Prevention (CDC) defi nition of a 
smoker: someone who has smoked at least 100 cigarettes in his lifetime and smokes any amount now. The numbers in each row do 
not add up to the chance of dying from any reason because there are many other causes of death in addition to the ones listed here. 
AIDS = acquired immunodefi ciency syndrome.

Figure 3.5 An illustration of a “risk chart” offering a comparison of risks in context using mortality rates in frequency format across several 
 diseases. (Source: Woloshin S, Schwartz LM, Welch HG. Risk charts: Putting cancer in context. J Natl Cancer Inst. 2002;94(11):799–804.)
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Box 3.4  Addressing and countering lay audience misconceptions or 
inaccurate beliefs

Lay audiences may have strongly held, yet inaccurate, conceptions or 
beliefs (lay theories) about science, including many related to public 
health issues. Such lay theories can have substantial negative impacts 
on an audience’s understanding of public health messages from credi-
ble scientifi c sources and subsequent negative impacts on individual and 
population-based health. 

Simply providing audiences with more information, or using more 
clearly worded explanations or arguments, without acknowledging inac-
curate lay theories and attempting to counteract them, is unlikely to 
result in effective communication. Fortunately, research from fi elds such 
as instructional design, science education, educational design, applied 
linguistics, and educational psychology can be used to help address such 
challenges. The following approach to address inaccurate lay theories has 
been shown to be effective based on multiple research studies:

State the lay belief obstructing lay understanding• 
Acknowledge its apparent plausibility• 
Demonstrate its inadequacy• 
State the (counterintuitive) orthodox scientifi c theory• 
Establish its greater adequacy• 

A critical fi rst step is to state the lay belief to get audiences to explicitly 
recognize that this, indeed, is their belief. (Note: Given that such lay the-
ories or beliefs may not be readily “volunteered” by people underscores 
the importance of conducting formative research to undercover them.) 
Rather than stating that such beliefs are wrong, it is much better to 
acknowledge good, but mistaken, reasons as to why they may have these 
beliefs. Next, it is necessary to demonstrate why their belief is incorrect 
in order for them to potentially become dissatisfi ed with it. This then sets 
the stage for stating and explaining the current scientifi c consensus about 
the issue at hand.

Encouraging the use of child motor vehicle safety seats provides a good 
example of the process of countering a mistaken lay belief. One reason 
some people give for not using child safety seats is their belief that they 
can adequately protect their baby if a crash occurred by holding him 
or her in their arms. To counteract this belief, the fi rst step would be 
simply to state that many parents believe they can adequately protect 
their infants in case of a motor vehicle crash by holding them. It is then 
necessary to acknowledge that for many of the activities of childrearing, 

(continued)
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Use Familiar Types of Data and Explain Key Scientifi c 
or Mathematical Concepts

When selecting data to present to lay audiences, choose those data most 
likely to be familiar to those audiences, if at all possible. When numbers 
themselves are used, frequencies and percentages are likely to be good 
choices and understood by most audiences. However, fractional percentages, 
such as 0.4% or 0.001% should be avoided, as they are very likely to be 
misunderstood.

Rounding numbers (e.g., 25,000 rather than 24,961) and avoiding unnec-
essary levels of precision (60% rather than 59.7%) are recommended. If pro-
portions must be used, such as to explain probability or as an alternative to 
percentages, use the smallest denominator possible, for  example, 4 out of 
10 rather than 40 out of 100, given the challenges many lay audiences have 
understanding large denominators. Further recommendations on data pre-
sentation, particularly in visual formats, are described in Chapter 4.

A common mistake of many communicators of public health data is that 
they become so enamored with numbers that they forget to paint the rest of 
the picture, forgetting the low quantitative and scientifi c literacy of lay audi-
ences. Seemingly straightforward concepts such as relative risk reduction, 
statistical signifi cance, or probability are unfamiliar and likely to be poorly 
understood by lay audiences, most of whom would benefi t from a careful 
explanation or provision of materials that clearly defi ne and describe basic 
concepts and approaches.3, 144, 153–157

In addition to explaining details through interpersonal communications, 
additional written materials can also be made available to provide more 

Box 3.4  (continued)

parents can protect their infants by holding them (acknowledging the 
apparent plausibility of this belief).

To demonstrate the inadequacy of this belief and to educate them 
about the current scientifi c consensus (especially for those not familiar 
with physics), it is helpful to compare the force of impact in a car crash 
with something that the parent is familiar with to provide context, that 
is, a crash occurring at 30 mph would be the equivalent of driving off a 
three-story building, and state that no parents’ arms or laps could prevent 
their infants from sustaining serious, if not fatal, injuries.

Source: Rowan KE. When simple language fails: Presenting diffi cult science to 
the public. J Tech Writ Commun. 1991;21:369–382.
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details. This may be done through the use of glossaries, Question and 
Answer (Q & A) documents, Frequently Asked Questions (FAQs) sheets, 
multiple-page “backgrounders,” or longer white papers about technical mat-
ters. Fortunately, Web sites provide an especially useful means for making 
such material available to lay audiences; journalists in particular may appre-
ciate additional materials if they are readily accessible and well written.

Under certain circumstances, particularly those involving teaching, train-
ing, or perhaps in an extended acute public health situation (see Chapter 6), 
lay audiences are capable of correctly applying statistical reasoning prin-
ciples and overcoming heuristics and other biases and tendencies. In a series 
of studies, people who were sensitized to the role of chance, particularly 
when dealing with a small number of cases, improved their ability to make 
correct probability inferences.158 Studies have shown that providing learners 
with even a brief amount of training and orientation to statistical reasoning 
(e.g., as little as 20 min) can help them perform better on quantitative liter-
acy tasks afterward. These and other studies suggest that people are capable 
of taking advantage of “teachable moments” to learn more about the quanti-
tative skills they need to interpret health-related data.85, 145, 157, 159

When taking advantage of teachable moments, it is always useful to draw 
on analogies from familiar activities to help increase understanding. For 
 example, a lot of people have direct experience with probability whenever 
they visit a gaming casino, or they can be extremely facile in tracking ranges 
and means when analyzing sports statistics.158 Helping people to understand 
probabilities or odds in terms of a gambling metaphor (you’ve got a 50% 
chance; those are even odds—almost like fl ipping a coin). Even when Las 
Vegas television show star James Lesure warned young viewers that riding 
in a car without a safety belt was like “gambling with your life,” he made 
an implicit appeal to a familiar metaphor in explaining how the odds would 
be stacked against them if they didn’t buckle up. Sports metaphors can even 
be used to explain such complex statistical concepts as regression toward 
the mean (“once you’ve bowled a near perfect game, the chances are your 
next score will be lower no matter how good you are—there’s no way to go 
but down”).

Directly Address Uncertainty

For many reasons, science is fi lled with uncertainty, either because of incom-
plete knowledge, differing interpretations, statistical imprecision in esti-
mates, or changing recommendations based on new fi ndings. As discussed 
earlier in this chapter, uncertainty among scientists can cause distress among 
many members of the public and policy makers, who expect clear and defi n-
itive comments and recommendations from experts.64 Scientifi c uncertainty 
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becomes especially troubling for lay audiences with high levels of involve-
ment, when people need to make decisions about personal health care (e.g., 
health care treatments, screening), or in acute public health situations such 
as environmental exposures (Chapter 6).

Scientists need to be up front about uncertainty with lay audiences. In 
face-to-face encounters, such as for personal care decision making in clinical 
settings; in community or similar settings involving such things as unsolved 
disease outbreaks, environmental exposures, or issues with medical prod-
ucts; or in policy-maker deliberation situations, the best advice is to be hon-
est about the tentative nature of the science and then to work with people 
to answer their questions about what the uncertainty means for them.6 This 
usually will involve emphasizing why scientists cannot make a defi nitive 
explanation by carefully explaining the limitations of scientifi c and statis-
tical methods, and by helping people understand what the trade-offs are in 
their own decision making.6, 34, 52, 160

Health education tools can help people better understand uncertainty. 
Some brochures and decision support software have shown promise in assist-
ing people with the uncertainties inherent in choosing between health care 
treatments.161 Health guidelines documents may be helpful, such as the Guide 
to Clinical Preventive Services162 or the Guide to Community Preventive 
Services,163 as they illustrate which fi ndings have made their way into the 
standard of care and which fi ndings are still tentative.164 For further informa-
tion on addressing the challenge of uncertainty, see Chapter 6.

Reduce Cognitive Burden by Ensuring Usability

Because of the many reasons outlined in this book, lay audiences are likely 
to perceive science, numbers, and other types of technical information as 
complex. Presenting data, particularly a large amount of data, places a cog-
nitive burden on most lay audiences. When data are presented in formats that 
are diffi cult to understand, human performance falters.6, 161, 165, 166 In contrast, 
selecting “user friendly” formats that reduce cognitive burden can increase 
the accuracy and effi ciency by which audiences process information3, 40, 167–170; 
in a nutshell, “usability matters—a lot”171 (see Chapter 4).

Cognitive burden is reduced when audiences are not presented with too 
much data and can easily locate key points of information; hence the value 
to communicators of highlighting key points, using aesthetically pleas-
ing layouts, and providing summaries or key points upfront.49, 154, 165, 171–173 
Highlighting key points within the materials can be done in several ways: 
adding short text messages that state the key points or conclusions, bolding 
certain text, adding arrows to show key points or relationships, and using 
effective labeling or legends. Consistent use of certain approaches to written 
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document layouts are increasingly recognized as essential, particularly for 
Web sites. These include such techniques as paying attention to the amounts 
of white (open) space to avoid crowding, font size, color, consistency, loca-
tion of information, and navigational ease (see http://usability.gov/ as a 
resource). Finally, whenever possible it is best to include summaries or to 
use the inverted pyramid approach to write documents by stating the main 
points or conclusions at the beginning.

Being inclusive and clear on all the critical information someone needs to 
interpret a number, a map, or a graph is also an important part of ensuring 
usability. Labels should be clear and located in close proximity to the data 
they are intended to describe (Chapter 4). Plain, jargon-free language should 
be used throughout and abbreviations should not be used unless spelled out 
fi rst. It is also worth the effort to be sure that the underlying concepts the 
data describe are clear. Box 3.5 gives an example of what can happen when 
descriptions of the reference class are unclear when describing single point 
probabilities (probability of what).

Box 3.5 Explaining the reference class for single-point probabilities

A psychiatrist who prescribed Prozac to depressed patients used to inform 
them that they had a 30% to 50% chance of developing a sexual prob-
lem, such as impotence or loss of sexual interest. On hearing this, many 
patients became concerned and anxious. Eventually, the psychiatrist 
changed his method of communicating risks, telling patients that out of 
every 10 people to whom he prescribes Prozac, 3 to 5 of those people 
experienced sexual problems.

This way of communicating the risk of side effects seemed to put 
patients more at ease, and it occurred to the psychiatrist that he had 
never checked how his patients understood what “a 30–50% chance of 
developing a sexual problem” means. It turned out that many patients 
thought that something would go awry in 30% to 50% of their sexual 
encounters.

The psychiatrist’s original approach to risk communication left the 
reference class unclear: “Does the percentage refer to a class of people 
(patients who take Prozac) to a class of events (a given person’s sexual 
encounters), or to some other class?”

Source: Gigerenzer G., Hertwig R., Van den Broek E., Fasolo B, Katsikopoulos KV. 
“A 30% chance of rain tomorrow”: How does the public understand  probabilistic 
weather forecasts? Risk Anal. 2005;25(3):623–629.
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Provide Contextual Information

A central theme of this chapter is that when people interact with health data 
they are often doing so with an eye toward understanding how the fi ndings 
are relevant to themselves or to their loved ones. Specifi cally, people want to 
understand what they can do to maintain a healthy lifestyle, avoid risky situ-
ations, or make their disease conditions better. That is, people are oriented 
toward action: “what can be done now, if anything, to reduce a risk?”

For this reason, it is important to provide a clear context for what people 
can do with the information being given them in their own circumstances. 
That may mean offering clear instructions for how to reduce the risk, per-
haps by offering a helpline number or giving instructions on where to go for 
follow-up information. It might even mean working with journalists to tailor 
fi ndings to the needs of their expected audience. Research conducted jointly 
between the Columbia School of Journalism and Saint Louis University has 
demonstrated how it is possible to tailor national press releases to fi t into the 
local context, making the information more relevant to the local community 
and offering places to go for further assistance (see Figure 3.6).

Another way of providing contextual information is to be sure to embed 
any individual fi nding within the overall context of existing public health 
recommendations. The public may not care if there was a slight recalculation 
in cost/benefi t modeling for the use of one type of dormant fl u strain versus 

Figure 3.6 Illustration of how a press release can be tailored for local context. (Courtesy 
of the Saint Louis Center of Excellence in Cancer Communication Research, 2006.)
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another in an overarching epidemiological model. What they really want to 
know is what the gist of the fi ndings means for them—whether they should 
be asking their physician for a fl u shot in the upcoming winter season. As we 
see in Chapter 5, integrating individual fi ndings within the larger perspective 
of public health recommendations is an important part of making data talk.

Conclusion

Lay audiences have, at best, a fairly rudimentary understanding of quantita-
tive fi ndings. Their understanding is rooted in their level of education, but 
any person who does not use mathematical concepts or numeric representa-
tions regularly will fi nd many data presentations diffi cult to understand. This 
means that it is not appropriate to assume that lay audiences will grasp the 
meaning of public health data without communicators fi lling in gaps with 
explanations about what the data mean along the way.

Lay audiences have certain expectations of health and other experts, typ-
ically expecting that these experts will have concrete answers to their ques-
tions about risk and uncertainty. Even though these answers are not likely to 
exist, lay audiences remain fairly resistant to persuasion.

The limits that lay audiences have in their ability to process informa-
tion are universally human and easily overwhelmed. Faced with too much 
data, people commonly rely on cognitive shortcuts (heuristics) and other 
approaches to deal with information presented to them (e.g., scanning and 
reliance on contextual cues), and have well-known biases when faced with 
certain forms of data, especially probability data. Often such approaches 
work well enough to handle the information demands of daily life, but they 
can lead to bias and error when interpreting scientifi c data.

It is essential to understand the general tendencies of audiences and how 
they understand data. The concepts and key points of this chapter form the 
basis for the recommendations and case examples described in Chapters 4–7, 
as they help communicators better decide whether to present data, what data 
to select, how much data to present, and what additional information to 
include to promote lay audience understanding.
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Further Reading

Quantitative Literacy and Biases

Koehler DK, Harvey N. eds. Blackwell Handbook of Judgment and Decision Making. 
Boston, Mass.: Wiley-Blackwell, 2007.

Nielsen-Bohlman L, Panzer AM, Kindig DA. eds. Health Literacy: A Prescription to 
End Confusion. Washington, D.C.: National Academy Press, 2004.

Sox H, Blatt MA, Higgins MC, Marton KI. Medical Decision Making. Philadelphia, Pa.: 
The American College of Physicians, 2006.

Zaracadoolas C, Pleasant A, Greer DS. Advancing Health Literacy: A Framework for 
Understanding and Action. San Francisco, Calif.: Jossey-Bass, 2006.

Psychological Aspects of Health Communication

Cameron LD, Leventhal H. The Self-Regulation of Health and Illness Behaviour. 
London; New York, N.Y.: Routledge, 2003.

Berry D. Risk, Communication and Health Psychology. Berkshire, UK: Open University 
Press, 2004.

Heath RL, O’Hair, HD. Handbook of Risk and Crisis Communication. New York, N.Y.: 
Routledge; 2008.

Lundgren RE, McMakin AH. Risk Communication: A Handbook for Communicating 
Environmental, Safety, and Health Risks. 3rd ed. Columbus, Ohio: Battelle Press; 2004.

The bottom line

For prose, document, and quantitative literacy, audiences without a high 
school education were most challenged by quantitative  literacy, highlight-
ing the need to explain data included in public health messages

Lay audiences expect defi nitive answers from scientists and public 
health practitioners; because science allows for uncertainty, it may be 
 necessary to explain parts of the scientifi c process to lay audiences so 
they understand why an answer may not seem clear

Use a gain frame for messages about primary prevention; use a loss frame 
for messages about secondary prevention

Effectively communicating data to lay audiences means understanding 
and overcoming the normal shortcuts (heuristics) our brains use to deal 
with more information than we can readily comprehend

Care should be taken to reduce “cognitive burden” in a world of 
 proliferating information and “data smog”

The use of data in messages can help orient readers to “statistical 
 thinking”; that is, getting away from anecdotes and thinking about 
quantitative fi ndings
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Introduction

In communication, the way in which information is presented matters. 
Just as the appropriate choice of words in a sentence can make the differ-
ence between a literary masterpiece and gibberish, the choice of numbers, 
 symbols, and explanations used to present health data can make the difference 
between public understanding and confusion. A large body of research about 
how people process information demonstrates that data selection and presen-
tation infl uence comprehension, decision making, and behavior in health and 
other areas.2–8 Conversely, poor data selection and presentation can lead to 
audience confusion,9–12 medical errors,13–15 fl awed policy  making,10, 16, 17 and 
impaired organizational functioning.18, 19

A Real-World Example

Figure 4.1 demonstrates just how powerful a role presentation can play in 
audiences’ understanding and use of health data. The two charts in this 
 fi gure were used in a series of studies on decision making by Hibbard and 
Peters.20 Both charts include identical information for a task that is familiar 
to many people: choosing a health care plan by comparing features.

4

Presenting Data

If you can’t explain something simply, you don’t understand it well. 
Most of the fundamental ideas of science are essentially simple, 
and may, as a rule, be expressed in a language comprehensible to 
everyone.

Everything should be as simple as it can be, yet no simpler.
Albert Einstein, The Expanded Quotable Einstein1
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Figure 4.1(a) and (b) contain identical information presented in two very 
different ways. Both contain the names of the plans, costs, and horizontal 
bars representing the percentage of people with each plan who have rated it 
satisfactory. Figure 4.1(a) has been organized alphabetically, with “Plan A” 
listed at the top of the chart and “Plan O” listed at the bottom. Figure 4.1(b) 
has been organized numerically by member satisfaction rating, with the most 
highly endorsed plan (79%) at the top of the chart and the least endorsed plan 
(44%) at the bottom. In these studies, persons who were presented with the 
data organized by member endorsement (as in Figure 4.1(b)) tended to select 
plans that were more highly rated, even if those plans were more expensive. 
The salience of member endorsement as a cue overrode concerns about cost.

This study illustrates an important point introduced in Chapter 3. 
Information processing is a constructive process that relies on cues in the 
environment that are interpreted in light of existing cognitive structures 
(referred to as schema21 or mental models22) to create meaning. From a pub-
lic health perspective, the task of the health communicator is to use the tools 
of scientifi c communication—words, symbols, and numbers—to support that 
constructive process in accurate and ethical ways (see Ref. 20, p. 415).

We should mention at the outset that no research has shown a clear 
superiority of one single data presentation format over another across all 
 situations—much depends on the audience, the purpose of the communication, 

Figure 4.1 Presentations of health care plans from the Hibbard and Peters research 
indicating percentage of members endorsing plan. The same data are arranged differ-
ently in the two charts: (a) The fi gure on the left lists plans in alphabetical order and 
(b) the fi gure on the right lists plans in descending order of member endorsement. Note 
that the dollar amounts refer to the monthly premium associated with the health plan.
(Source: Hibbard JH, Peters E. Supporting informed consumer health care decisions: 
Data  presentation approaches that facilitate the use of information in choice. Annu Rev 
Public Health. 2003;24:413–433. Reprinted with permission from the Annual Review of 
Public Health, Volume 24 ©2003 by Annual Reviews, http://www.annualreviews.org.)
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and the context of each situation (Chapter 2).23–26 Still, research provides sug-
gestions as to the perceptual rules that govern comprehension4, 23, 27–32 and 
the types of formats that are more supportive of perceptual processes than 
others. Knowing these rules gives communicators options when developing 
presentations that are compelling and, more importantly, useful to audiences. 
Regardless of the individual format chosen for any presentation, the over-
arching goal is the same: to portray data accurately, clearly, and ethically so 
that audiences can update their own knowledge base.7, 33

This chapter covers the broad subject of presenting quantitative infor-
mation once data have been selected and the purposes of communication 
determined. Chapter 3 presented a review of general audience tendencies 
with an eye toward improving understanding. This chapter describes the 
“ palette” of data presentation formats, ranging from words only to advanced 
three-dimensional, computer-designed visual displays. It is not meant to be a 
cookbook of possibilities from which to pick and choose. (Note: See Further 
Reading recommendations at the end of this chapter, many of which contain 
extensive examples of data presentation.) Instead, a review of the research on 
data presentation principles, and on presentation formats, is combined with 
guidance and several examples about when and how to use each format to 
improve audience comprehension. Health communicators who can skillfully 
integrate the words, numbers, and symbols comprising all health communi-
cations will optimize the effectiveness of data presentation and reduce the 
chance that data will be misused or misunderstood.

Background

As discussed in Chapter 1, scientists and others who are familiar with data 
and mathematics often make an implicit assumption that the “numbers will 
speak for themselves” and that worrying about the presentation of data or 
objective fact should not matter in a world that values rational decision 
making. Chapters 2 and 3 demonstrate the fallacy of this way of thinking. 
Presenting health data is essentially a communication activity, and as such 
should be given the same concern and meticulous attention to understanding 
audiences as in other types of important communication activities. It is not 
always a given that audiences will have the background needed to interpret 
data once they are presented to them, nor will they necessarily have the con-
text needed to  integrate abstract numerical concepts.

Perhaps one of the major reasons why scientists and other “data-philes” 
sometimes struggle when crafting a storyline around quantitative fi ndings is 
that there has been a historical separation between educational courses that 
emphasize language, word use, and writing structure (e.g., English compo-
sition, rhetoric), courses involving the more abstract language of numbers 
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and symbols (e.g., mathematics and, the sciences), and courses in more visu-
ally oriented curricula (e.g., graphic design, art, architecture). The emphasis 
of each set of coursework had its own strengths: composition and rhetoric 
reinforced an awareness of audiences and the choices available for crafting 
a compelling storyline to fi t the situation. Mathematics (including statistics) 
and the sciences focus on the algorithmic nature of deriving a single right 
answer with advanced statistical courses emphasizing technological com-
petence and computational accuracy. The skills taught in graphic design, 
art, and architecture provide students with a keen understanding of human 
perception.34

What is emerging today is a new transdisciplinary science that is breaking 
down the barriers separating these complementary skill sets. The good news 
is that the transition is being enabled by the emergence of a powerful new 
set of information technologies that allow health scientists to bring together 
the textual, numeric, and graphical elements of data presentations in new 
ways. Mainstream information technology companies (e.g., Microsoft and 
Google) are beginning to experiment with powerful new ways for  scientists to 
extract and communicate trends from real-time health data.35 The  U.S.-based 
National Science Foundation is predicting that the next generation of “cyber 
infrastructure” tools will promulgate a whole new era of innovation and dis-
covery in science.36

Paradoxically, this same expansion in capacity is also muddying the 
waters. Powerful new software programs come preloaded with a dizzying 
array of easy-to-use presentation options that encourage some commu-
nicators to blithely accept18 design features without thinking through the 
implications for presenting data accurately. The caveat here is to remember 
that technology and statistical prowess should never get in the way of the 
 communicator’s goals; rather they must be used consciously and deliberately 
to serve the communicator’s intended purpose.18

As discussed in Chapters 2 and 3, planning for the presentation of data will 
occur after the purpose for communication has been determined, attempts 
have been made to the understand audience(s), contextual factors have been 
considered, the storyline has been identifi ed, and an assessment has been 
made as to whether data should be used at all in messages. The ways in 
which the data are packaged at that point will vary by strategic objective. 
The “packaging” of messages may be number intensive (such as preparing 
actuarial tables for decision making by the public or policy makers), or the 
packaging may be numerically light (such as choosing a few key statistics for 
giving weight to a persuasive message). In all cases, paying attention to audi-
ence’ needs is important. Thoughtfully presenting data through the deliberate 
integration of words, numbers, and symbols will pay dividends by ensuring 
that communication remains a key aspect of health communication.37
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Although discussed at length earlier, it is worth reiterating here the impor-
tance of ethics when presenting data, as presentation can have a strong effect 
on audience interpretation and understanding (Figure 4.1). As evidenced 
by the availability of books titled How to Lie with Statistics,38 How to Lie 
with Charts,39 and How to Lie with Maps,40 it is easy to mislead audiences. 
Effective health communicators must adhere to ethical standards when pre-
senting data or risk audience distrust and communication ineffectiveness.41

Knowledge Construction

Research in educational psychology offers a glimpse into the cognitive pro-
cesses upon which people rely to interpret data presented to them in texts or 
graphics.2–4, 42, 43 Eye-tracking studies of students reading science textbooks 
in laboratory settings have found that most people use a similar process to 
assemble meaning from similar materials. As people encounter a particular 
set of data, for example, and look at a line chart presented for the fi rst time, 
their eyes orient to the center of the picture. They then study the basic ele-
ments of the chart, taking stock of the lines, patterns, and shapes making up 
the fi gure.3, 44 At the same time, they begin to interpret the overall meaning 
of the chart by observing the confi guration of basic elements in relationship 
to each other. Finally, they begin to integrate the meaning of the chart with 
the written explanations surrounding it in the text.2

In many respects, these research fi ndings contradict decades of common 
wisdom in communication, which has been oriented toward what the com-
municator tells rather than how and what an audience understands. Instead, 
research suggests that audience understanding can best be supported by a 
perspective of “knowledge construction,” 45 much in the same way that the 
discussion in Chapter 2 illustrated a move away from the one-way model of 
information delivery to a more interactive model of information processing. 
Communication is an active process of sense making and knowledge refi ne-
ment and can be sent off course by unnecessary distractions in the ways in 
which data are presented.3, 46–48

The purpose of designing any presentation, then, is to support audiences 
as they engage in the automatic process of building knowledge and updat-
ing their understanding of the world around them. When formats aid in that 
process—when they are designed to support knowledge construction in opti-
mal ways—they can enhance understanding and help prevent errors in inter-
pretation. If formats distract from that process, they can increase the time 
needed to understand the material, muddy comprehension or increase the 
likelihood for error.49, 50

In this chapter, we describe several crucial methods of information 
design for health communicators’ use in creating effective data presentation 
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 displays—those that are usable and understood by the audiences who rely on 
them. First, we detail three basic, semiautomatic perceptual processes that 
govern the way people understand information.

Proximity

Proximity refers to the tendency of people to perceive items that are close 
to each other in a visual fi eld as being related in some way.51, 52 In charts 
and graphs, exploiting proximity cues can make data presentation more 
 effective. When the purpose of data presentation is to encourage com-
parisons, side by side (clustered) bars in a chart can be used to draw the 
eye to comparison points, which is what the purpose of the task was in 
Figure 4.1.3, 53 The bars, placed closely to each other, draw the eye’s focus 
to the comparison data.

In contrast, consider the two charts presented in Figure 4.2. The chart on 
the left uses the standard comparison of side-by-side columns to illustrate 
differences between the North and South in a history book detailing eco-
nomic causes of the U.S. Civil War. In this case, the bar chart did not help 
tell the story behind the data, which was focused on patterns of change in 
demographic characteristics of the North and South over time. Experiments 
demonstrated a clear superiority for presenting the same data as a line chart 
with a connected line drawing the eye’s focus to the trends across years 
within each region.

Figure 4.2 (a) Bar graph used to teach trends leading up to the U.S. Civil War to eighth 
grade history students reconfi gured (b) to make trends more salient. The data showed 
that the line graph (b) made the growing differences in rurality between the North and 
South more obvious to students. (Source: Shah P, Mayer RE, Hegarty M. Graphs as 
aids to knowledge construction: Signaling techniques for guiding the process of graph 
 comprehension. J Educ Psychol. 1999;91(4):690–702.)
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Experiments such as these reveal that when people try to make sense of a 
chart or graph, they look fi rst to the center of the image where they evaluate 
the meaning of individual graphic elements (lines, bars, icons, etc.). Labels 
placed in proximity to the lines and bars improve comprehension because 
they give immediate meaning to the trends and patterns being presented. 
The labels “north” and “south” placed right next to the lines of Figure 4.2(b) 
make it easy for the reader to construct meaning. Placing a legend in prox-
imity, for example, to the immediate right of a map, does a better job at 
facilitating understanding than placing a legend at the very bottom of a map 
away from the main image.54, 55

Continuation

Continuation refers to the eye’s tendency to follow lines and directions 
implied by separate elements within the visual fi eld.51, 52 Aligning decimal 
points vertically in a table, for example, helps make it easier for readers 
to compare numbers. Alternating between shaded and unshaded rows in a 
table also helps to provide clear continuity cues for readers. The line graph 
for trends across years in Figure 4.2 took advantage of continuity cues in 
leading students’ eyes to the important patterns to be illustrated by the 
graphic.

Another implication of continuation has to do with the direction that 
people from different cultures have been taught to follow when process-
ing information. In Western cultures, readers have been taught to process 
information from left to right and from top to bottom. Eye-tracking  studies 
suggest that when encountering lines of text or information in tables, 
 people in Western cultures start with the upper left corner, work their way 
horizontally from left to right, and then proceed to the left side of the next 
line.31 On a Web page, this makes information chosen for the upper left 
corner the most relevant. This space is usually reserved for branding infor-
mation to tell users what the Web site is and who sponsored it (the fi rst 
questions most Web users ask of a newly encountered site). Proceeding 
from left to right on a Web page, the next chunk of information usually 
answers questions about what the purpose of a particular page might be 
within the overall Web site, or provides navigational links to frequently 
performed tasks (menu options). The most effective Web sites take advan-
tage of continuity cues to help users navigate to wanted information quickly 
and  easily.31, 45, 56, 57

The same notion applies to written documents. Headlines, headings, and 
subheadings are most effective when they anticipate readers’ needs.45, 58, 59 
Concise headings presented in a hierarchical order allow readers to scan mate-
rials quickly and then drill down for details as needed. Familiar headings, 
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drawn from commonly shared experience, such as newspapers’ section titles, 
will make it even easier to scan by not slowing down the continuity of a quick 
overview.23, 33, 60 Proximity and continuity cues are not just important for data 
reporting, but are especially critical in instrument design and data collection. 
Notice in Figure 4.3 how a computer error leads to a misalignment of con-
tinuity cues, creating confusion and ultimately invalid responses to a crucial 
survey item.

Closure

Closure is the tendency of people to “fi ll in” information that is not speci-
fi ed in a presentation to make sense of the presentation as a whole. Readers 
encountering unknown words in written text will use other cues from the 
text, in conjunction with their own previous experience, to extrapolate mean-
ing from an otherwise confusing sentence. Closure is used frequently to 
describe visual perception, such as in the common convention in statistical 
charts of substituting a dashed line for a solid line to help readers distinguish 
between different categories of data.

One negative effect of people’s tendency to use closure to create mean-
ing is that they may fi ll in the wrong information when they encounter 
gaps in their understanding. A woman who has tuned in late to a radio 
broadcast recommending against mammography in a very specifi c set of 
circumstances, for example, may make an incorrect set of assumptions 
about not requiring mammography for early detection of breast cancer in 
her own circumstance. Several approaches can be used to guard against 
the tendency of audiences to fi ll in gaps of information with erroneous 

Figure 4.3 A formatting problem on survey instrument for the self-administered 
International Social Survey Program created a confl ict in continuation cues. (Source: 
Smith TW. Little Things Matter: A Sampler of How Differences in Questionnaire 
Design can Affect Survey Responses (GSS Methodological Report No. 78). Chicago, Ill.: 
National Opinion Research Center; 1993.)
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assumptions. Acronyms or jargon, no matter how familiar they are among 
scientists or practitioners within the science (e.g., “NHIS data,”  “mortality 
rate,” “ACTH,” “meds”), should not be used unless they are carefully 
defi ned. Elements of a chart or graph should be labeled and the words 
 chosen should be familiar and easy to understand.23, 58, 61 Include context 
information for a particular fi nding, especially if the fi nding might impact 
an individual’s health behavior, so that members of the audience do not 
jump to conclusions45 (see specifi c examples later in this chapter). If an 
early fi nding does not change consensus on medical recommendations, then 
the communicator should clearly indicate that the fi ndings are premature 
and do not yet carry with them practical recommendations for change.62

Integrating Words, Numbers, and Symbols

In the remainder of the chapter we discuss recommendations for how to 
improve the presentation of data through the combined use of words, numbers, 
and  symbols (i.e., graphics). Words are the language (usually in text form) 
that describe or interpret what the data show, mean, or imply. Numbers are 
the actual data values themselves (e.g., 150, 2.5, 45%, 1 in 2,500). Symbols, 
such as bars, lines, icons, colors, and shading, are substitute representations 
for numbers. Before continuing, it is worth reiterating the point that it is the 
integration of these three components—woven together to help communi-
cate a compelling storyline—that will make for a good and complete pre-
sentation. Studies of educational materials show that a good balance of text, 
fi gures, and other illustrations can improve comprehension over text alone.2, 3 
Studies of reference documents and Web sites suggest that a well-crafted 
balance of text, numbers, and graphic elements will improve usability, satis-
faction, comprehension, and decisional quality.32, 63, 64

Here, integration implies attention to all the details in a well-orchestrated 
presentation of information to the public, policy makers, or the press. In 
health care settings, patient-centered presentations of data that use visual 
and narrative elements can improve patients’ understanding of risk,65 aid in 
their understanding of their diagnosis and treatment options,25, 66 and assist 
in decision making.67–69 On the other hand, communicators who present 
 isolated fi ndings with no attempt to synthesize or integrate the information 
into the broader framework of public health priorities do a disservice to the 
accuracy of public dialogue.11

In Chapter 5, we readdress the topic of integration as a means of ensur-
ing that the public is well served by the science being conducted on its 
behalf. Although much of the remainder of this chapter emphasizes spe-
cifi c formats for presenting data, studies across several disciplines highlight 
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the importance of integrating the building blocks of effective data presenta-
tions (words, numbers, and symbols) to enhance audience perception and 
comprehension.

Communicating Findings with Words

Verbal descriptions of fi ndings can be used in two ways: to use words to help 
communicate a storyline about the numbers, or to use words to help com-
municate a storyline instead of numbers. In the fi rst way, verbal explanations 
can add context and meaning to the “bloodless” presentation of statistics, 
such as “the amount of alcohol consumed on a college campus in one year 
is the same as the volume of an Olympic size swimming pool.”70 Labels, 
explanatory text, verbal qualifi ers, metaphors, and narratives can all be used 
to bolster understanding of the context in which the fi ndings are relevant, 
and to answer the unspoken  question in the audience’s mind of “what does 
this mean for me?”

In the second way, verbal descriptions can be used instead of num-
bers when the presentation of actual data is not advisable. As discussed in 
Chapters 2 and 3, there are some situations in which presenting numbers, 
regardless of format, is not advisable. Reasons may include working with 
audiences who have low quantitative literacy, persons with a narrative ori-
entation who prefer not to be presented with data (Chapter 2), or working in 
situations where a more authoritarian approach for communicating health 
information is preferred or warranted (e.g., instruction).

Regardless of clarifying meaning in conjunction with numbers or present-
ing a fi nding without using numbers, word choice is important. Most crucial 
is the necessity to view the communication from the audience’s perspective 
and then craft messages to fi t into the audience’s frame of reference (there 
will be more about this under metaphors and narratives discussed later). In 
the following section, we review a few of the ways in which words can be 
used to sharpen the presentation of health fi ndings.

Text Labels

Text labels are as essential as symbols and numbers in helping readers com-
prehend the implications behind a particular graph, table, or chart. Numbers 
presented alone are largely meaningless. Numbers couched in the framework 
of a clear label aid in utility and knowledge construction.71 Our discussion of 
proximity suggested that labels are most effective when they are positioned 
next to the data being displayed in a chart.3, 4, 42, 45 Labels placed adjacent to 
trend lines or clustered bars are superior to labels placed in a disconnected 
legend box. If legends are used, placing them near the data points they are 



130  MAKING DATA TALK

intended to describe, rather than elsewhere on a graph, will help keep the 
explanatory text near to the object being described.54, 55

In no circumstances, though, should labels detract from the reader’s task of 
knowledge construction or decision making.18, 33 Titles, labels, and  headings 
should be clear and familiar to readers.7, 23, 33 Using acronyms in a heading, even 
if explained elsewhere in the text, will increase cognitive demands because the 
reader is then forced to search for the meaning of the unknown term before 
coming back to the graph. Labels or legend boxes should not obscure the under-
lying data they are meant to describe; they should be used frugally,  balancing 
completeness against the distraction of unnecessary clutter.33

Verbal Qualifi ers of Data

One way to present data using words is to substitute everyday language to 
describe the relationship between numbers. Examples include terms such as 
“much higher,” “minimal risk,” or “most of the time.”25, 72–75 Verbal qualifi ers 
are less cognitively demanding than numbers, and they fi t in with  people’s 
tendencies to process data for the overall gist of the argument.76 In fact, 
when asked to recall the specifi cs of a data presentation, most people tend to 
 convert (or interpret) the numeric precision of the data into discrete verbal 
categories (e.g., remembering that a given number represented a “high” or 
“low” risk).26 Content analysis of news coverage suggests that the press tends 
to make the same sorts of conversions, preferring to use verbal qualifi ers to 
get the point of a story across.77 Patients often prefer a verbal description of 
risk, either in addition to a specifi c numeric estimate or in place of it, when 
speaking in conversation with their health care providers.25

Unfortunately, substituting verbal qualifi ers for actual numeric values or 
visual representations of data can also create problems. As mentioned in 
Chapter 3, a “low or minimal risk” is often interpreted by lay audiences as “no 
risk at all.”26 Furthermore, there is much individual variation and ambiguity in 
the interpretation and meaning of verbal qualifi ers among lay and professional 
audiences.24, 46, 72, 73, 78–81 There is little agreement, for example, among people 
as to where to even draw the line between “high” and “low” risk.74 In one study 
of genetic risk, lay audiences defi ned “high risk” as greater than 20%, whereas 
health professionals defi ned it as between 12.5% and 25%.82 In comparison, a 
study of college students83 involved in decisions about a prenatal diagnosis of 
cystic fi brosis suggested that the students interpreted a “moderate chance” of 
occurring as being around 25% and a “high chance” as around 75%.

The word “frequent” is also subject to much variability in interpretation. 
A study of lay audiences, for instance, found that when applied to a ben-
efi t or risk of a treatment, it was considered to be 70% in numeric terms, 
on average, but estimates ranged from 30% to 90%.72 Similar fi ndings have 
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been reported from research on survey questions, with much variability in 
respondents’ numeric interpretations of verbal qualifi ers such as “usually,” 
“very often,” or “occasionally.”46

Given the variability of verbal equivalents to numbers, it may be best to 
err on the side of grounding verbal qualifi ers with actual numbers. A phy-
sician may offer a specifi c number to a patient but may then offer a verbal 
description to help put the number in context.25 A scientist may offer up a 
specifi c odds ratio to the press but may use a verbal qualifi er to help couch 
its impact within the larger framework of scientifi c evidence. Anchoring 
statements on actual data may help stave off the tendency to subsequently 
exaggerate the signifi cance of the fi nding.84

Metaphors

Scientists are used to a world of abstraction in which real-world  phenomena 
are distilled into numeric measurements for careful analysis and the 
 systematic presentation of conclusions. To the public, policy makers, and the 
press, however, the recitation of scientifi c data can be perceived as dull and 
boring.85 The following quote from a health reporter sums up many people’s 
reactions when presented with data:

Public health stories are important, but the problem is that they may be bor-
ing . . . Public health is foremost about people, but offi cials deal in statistics . . . The 
Department of Health and Human Services and state health departments crank out 
volumes of numbers. So do universities and private research institutes . . . But phrases 
like “a two-fold increased risk” and “rate per 100,000” are bloodless . . . That’s why 
it’s so important to fi nd the faces of ordinary people to illustrate the drama buried 
in the gray numbers of a report. (Ref. 86, p. 137)

To address this challenge, one approach is to use metaphors and narratives 
to try to make data “come alive” by using language, phrases, or visual images 
to provide context and increase audience interest.87, 88 The word “metaphor” 
can have different meanings; in this chapter, metaphor is used as a general 
term for the use of linguistic phrases implying that “A is similar to B.” That 
is, a metaphor makes it possible to understand concept A by bringing in the 
meaning and feelings associated with concept B.89 For example, to say that 
5 million people die globally each year from smoking cigarettes may or may 
not drive home the urgency of doing something to curb the statistic. To say 
that “losing 5 million a year” to smoking is like blowing up atomic bombs 
in “50 Hiroshimas each and every year” uses a metaphor to evoke strong 
feelings of avoidable death and loss in the world community.

Metaphors are especially useful in helping public health communicators 
establish a personalized connection with an audience. They form a type of 
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culturally relevant code that lets the audience know the message is relevant to 
“people like them.”90 Depending on the communication medium, metaphorical 
language can be complemented by powerful visual images through video, car-
toons, or photographs.89 The images of body bags placed in front of a tobacco 
company’s headquarters during an ad by the American Legacy Foundation’s 
“Truth Campaign” offered a viscerally moving depiction of the mortality sta-
tistics underlying cigarette smoking (see Chapter 3, Box 3.1). The images, 
script, and accompanying voiceover made a deep connection to adolescents 
who are not accustomed to thinking about their own mortality, and who are 
seeking to fi nd their own voice in rebelling against the infl uence of corporate 
control. If metaphors are used, they are more likely to be effective if the audi-
ence has some familiarity with the comparison item, when they have higher 
levels of novelty, if they are used early in a message, and if they are presented 
in an audio rather than a written format.89 In Table 4.1 we offer a few examples 
of metaphors used to illustrate the concept of numeric magnitude.

Narratives

A narrative is the use of words, visual images, or both to tell a story91 that 
can be fi ctional or nonfi ctional. Compared to metaphors, narratives are gener-
ally longer, but the length of narratives can vary greatly. Narratives can have 
many purposes, ranging from entertainment (jokes) to persuasion (personal 
 testimony). Examples of short narratives are anecdotes, quotations, specifi c 
examples, vignettes, personal stories/testimonies, and case studies; longer nar-
ratives include essays, short stories, books, and scripts for plays, television, mov-
ies, and interactive media. Unlike strictly statistical presentations, narratives can 
increase audience attention to—and level of interest in—new topics because the 
narratives can “transport” people’s minds into different “worlds.”88

Narratives are widely used by people who work in journalism, business, 
law, religion, entertainment, and politics.92 Public health practitioners may 

Table 4.1 Examples of metaphors used in public health communication

“There are 10 times as many gun dealers in California as there are McDonald’s 
 restaurants”

“Only 3% of Canadians would prefer a U.S.-type private health insurance model to the 
 single payer model. To put that in perspective, 16% of Canadians believe that Elvis 
Presley is still alive”

“Think of two twin towers falling from terrorist attacks every day—that’s cancer” 

Sources: Wallack LM. News for a Change: An Advocate's Guide to Working with the Media. 
Thousand Oaks, Calif.: Sage; 1999 (fi rst 2 examples). Rose C. A discussion about cancer in America. 
Charlie Rose Show. April 29, 2004 (third example).
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balk at the suggestion to consider using narrative formats, as they can easily 
be used to mislead or manipulate audiences. On the other hand, when used 
in an ethically responsible manner, they can be quite effective in certain situ-
ations. Several studies have found anecdotes without data (narratives) to be 
more persuasive than statistical evidence alone.93, 94

There are several practical reasons for using narratives to help communicate 
statistical fi ndings. First, as mentioned in Chapter 2, some people have a narra-
tive orientation and simply prefer to receive information in the form of  stories. 
Second, some audiences have great diffi culty understanding other types of 
data presentation formats. Finally, because of the ways in which narratives are 
processed by the mind (see below), they can increase understanding or persua-
siveness in ways not possible through other data presentation formats.

The theoretical reasons for why narratives work so effectively are  varied, 
but most explanations revolve around the notions of schema activation89 and 
emotional engagement.88, 95 Narratives can connect a scientifi c fi nding with 
preexisting schema. Personal schemas are especially powerful constructs; 
humans as social animals are hardwired to attend to social stimuli and put a 
lot of stock in narratives about other people. By illustrating a health statistic 
with the compelling story of an individual, the health communicator will be 
able to activate attention, evoke emotion, and fi ll in the gaps for personal 
meaning. The effect is especially strong if the subject of the narrative is 
 similar to the audience member in some way.96

Using narratives also works in such a way that people can more easily 
organize and make sense of the information that they receive by develop-
ing or recalling information through stories they already know.97 Another 
explanation for how some narratives work is through their ability to gener-
ate emotions in audiences, such as sadness, fear, anger, happiness, humor, 
love, sympathy, or empathy.88, 95 As evident in Box 4.1, which contains a 
description of Guinea worm and its effect on a child in Ghana, this  ability 
of a  narrative to describe a health problem using words, and to generate 
 emotions, simply cannot be matched by data presentation.

Regardless of the specifi c processes by which they work, narratives 
increase the chance that many lay audiences, especially those with low 
 levels of involvement with health issues, will attend to scientifi c fi ndings and 
potentially retain and use that information.98

Communicating Findings Directly with Numbers

Although verbal descriptions of data are good for conveying the gist of a 
fi nding, they do not have the precision of numbers. Numbers in a news story 
convey information concisely, and they serve to quantify assertions. Even in 
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editorials and feature news, numbers alert the reader to assertions of fact, 
which can improve the sense of credibility in the argument to come.

From an information design perspective, numbers can be used in a variety 
of ways. They can have iconic value, as when relating readers to localities 
on a map; ordinal value, as when leading readers through a list of ranked 
values; interval value, as when referring to real or implied distances; and 
ratio value, for describing quantities and multiplicative relationships. The 
multipurpose nature of numbers along with their relative universality across 
languages makes their use applicable across a wide range of purposes and 
contexts. Some of their specifi c uses are detailed in the following sections.

Instructing and Informing with Numbers

When the purpose is to instruct or inform in a public health context, the pub-
lic’s safety can be a serious concern. In this context, precision and accuracy 
are important. The cautionary tale in Chapter 2 about using the word “once” 
on a prescription pill bottle (as in “take once a day”) being misinterpreted as 
the number 11 in Spanish (“once” means 11 in Spanish) is just one example 
of how verbal equivalents of numeric quantities can leave room for confusion 
in a multilingual society.99 Cognitive testing conducted in a pharmaceutical 
context suggests that using numbers instead of English equivalents would 

Box 4.1  Use of a narrative to describe and explain the debilitating 
effects of Guinea worm

At a Guinea worm containment center in Savelugu, northern Ghana, 
Assana Mohammed, age 10, cries out in pain. Her eyes are shut and 
she cannot help but try to remove the health worker’s hand from her 
wound. Little by little, he is extracting a long white Guinea worm from 
her ankle.

Guinea worm, a parasite, gets into the human body when a person 
drinks water infested with fl eas that have ingested the larvae. The worms 
grow inside the body, sometimes reaching more than a meter in length 
and eventually erupting through the skin. The condition causes unbear-
able pain for weeks and months, preventing the sufferer from engaging 
in daily activities. Guinea worm therefore has an adverse economic and 
social impact, in addition to its terrible health effects.

Source: Cozay, “Through their eyes. Poverty in Africa: Stories.” Available at 
http://cozay.com/WORLD-POVERTY-STORIES.php.
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make prescription instructions clearer.100 The same fi nding could easily be 
applied to other instructional public health contexts in which a prescriptive 
directive refers to a numeric quantity (such as the amount of bleach to add 
to drinking water in an emergency situation) or to reading measurements on 
a gauge or scale (such as determining body temperature above 98.6°F on a 
thermometer).

When using numbers to instruct or inform, remember that most  people 
have low levels of quantitative and document literacy. Because that is the case, 
any number used should be simple in nature and given easy-to- understand 
modifi ers to add meaning.71 To account for this, round most decimals to the 
closest whole number unless convention requires otherwise (e.g., $3.20 for 
money, or 98.6°F for body temperature). Create forms that easily allow users 
to enter numbers (e.g., for monitoring blood glucose levels by persons with 
diabetes), but test forms with actual users before using them in practice to 
ensure that instructions are well understood and that data entry is accurate 
(see Chapter 5). The same also applies when writing instructions for a survey 
that asks readers to provide numbers. Instructions for collecting numeric data 
in an interview or questionnaire (e.g., “on a scale of 1 to 10, please rate  . . .”) 
will infl uence the quality of data obtained. Cognitive interviewing and pilot 
testing can improve the reliability and validity of survey questionnaires.101

User testing has revealed some surprising discoveries related to the use 
of numeric content for instructing and informing on the World Wide Web. 
Recall that most audiences scan online content quickly (see Chapter 3). That 
tendency is especially pronounced in those with low literacy skills, who 
are not accustomed to spending much time reading in any setting. Using 
special equipment to track the eye movements of users looking at Web sites 
in his laboratory, Nielsen and his colleagues, based on their research, rec-
ommend that numbers on the Web always be written as numerals, not as 
English equivalents. This recommendation contradicts traditional writing 
style guidelines, Nielsen confesses, but matches more closely what peo-
ple do. “Numerals often stop the wandering eye,” Nielsen writes, because 
in most people’s minds “numbers represent facts.”102 Given users’ tenden-
cies, Nielsen makes the following suggestions when using numbers on the 
Web:

Write numbers with digits, not letters (e.g., 23, not twenty-three).• 
Use numerals even when the number is the fi rst “word” in a sentence • 
or bullet point.
Use numerals for big numbers up to one billon: “2,000,000” is better • 
than two million, but “two trillion” is better than 2,000,000,000,000 
because most people cannot interpret that many zeros. As a  compromise, 
use numerals for the signifi cant digits and write out the  magnitude 
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as a word. For example, write 24 billion (not twenty-four billion or 
24,000,000,000).
Spell out numbers that don’t represent specifi c quantities (e.g., we • 
observed “thousands of cases,” but we collected data on 2,389 
subjects).102

Using Numbers in Tables

Using tables is an effective way of communicating individual data point val-
ues. Tables are mainstays in public health reporting and are especially useful 
in presenting snapshots of data across population categories. They can be 
used for planning purposes because they facilitate easy navigation to sub-
group sample values through entry points for rows and columns, and they 
can be used for individual decision making as in the health care plan selec-
tion example presented at the beginning of this chapter. Audiences examine 
tables of numbers with basically one of two tasks in mind: (a) to make an 
overall comparison of data, often with an eye toward determining relation-
ships, or (b) to search for individual numeric values.103

When creating a table, give users the cues and organizational clarity they 
need to move through the table as needed.104 The table should enable selec-
tion and drill down, rather than the revelation of overall trends (which can 
usually be accomplished more effectively with graphs105). Column headings 
and row headings need to be clear and understandable. The table should 
make strategic use of white space, shading, and border options to channel 
the eye easily down columns or across rows (following cues for continu-
ation), and proximity cues should be used to associate clusters of similar 
data. Decimal points should be aligned vertically, preferably with the same 
number of signifi cant digits presented to the right of the decimal point. 
Because of the tendency in Western culture to read from left to right and 
from top to bottom, column and row labels that include numeric values 
should be presented in sequence (Figure 4.4). Individual cell values that 
merit special attention can be bolded (e.g., for statistically signifi cant fi nd-
ings) or presented in a different color, such as showing defi cit fi nancial val-
ues in red.103 

Computerization has offered a new level of interactive access to data 
tables through public and private use Web sites. Online tables follow 
many of the same rules for effective design as print tables—clear head-
ings, strategic use of white space, and careful alignment of decimals. 
However, online versions offer additional capacities, such as the use of 
hyperlinks to drill down into the data dynamically, “mouse-over” text 
to provide on-the-spot defi nitions of terms, a full color palette, and 
 on-screen controls.106
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Using Numbers to Persuade or Motivate

Recent examples of communicating a few key numbers to lay audiences 
include statements such as “the economic costs associated with a pan-
demic fl u epidemic are estimated at 800 billion dollars by the World Health 
Organization,”107 and “as of April 10, 2006, a total of 515 possible cases of 
mumps had been reported to the Iowa Department of Health.”108 Using a lim-
ited set of numbers is especially common in advocacy, where persuasion is 
the underlying purpose for communicating with lay audiences; numbers from 
research studies involving cause-and-effect (e.g., risk factors), evaluation, or 
prediction are common choices (Chapter 7). Such numbers are often used 
repeatedly, such as the estimated 400,000 deaths annually from smoking in 
the United States;109 and that 1 in 8 women will develop breast cancer in their 
lifetime;110 or that 1 in 4 teenage girls in the United States has a sexually trans-
mitted disease.111 If persuasion is the purpose, research suggests that using 
more than a few numbers is unlikely to increase message persuasiveness.93, 94 
The persuasive power of numbers is enhanced when the number is perceived 
as being especially large, because large numbers create a sense of vividness, 
social pressure, and the magnitude of a problem among audiences.112

Figure 4.4 Example of a table with health data. Note the table has a short title, uses 
grey shading of alternate rows, and data are ordered from largest to smallest, all of 
which facilitate easier comprehension.

The Top 10 Leading Causes of Death in The World, 2004 

Percent

1 Ischemic heart disease 12.2

2 Cerebrovascular disease  9.7

3 Lower respiratory infections  7.0

4 Chronic obstructive pulmonary disease  5.1

5 Diarrheal diseases  3.6

6 HIV/AIDS  3.5

7 Tuberculosis  2.5

8 Cancer of the lung, trachea, or bronchus  2.3

9 Road traffi c accidents  2.2

10 Prematurity and low birth weight  2.0

Data source: World Health Organization (2008). World Health 
Statistics 2008. Geneva, Switzerland: World Health Organization; 2008.

Table design adapted from Reynolds, R. (2008). Presentation Zen: Simple Ideas 
on Presentation Design and Delivery. Berkeley, Calif.: New Riders; 2008;125.
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Numbers are also used in a limited way when trying to increase knowl-
edge among lay audiences, particularly to raise awareness about a health 
issue113 that may be new or unfamiliar; such an approach can also be used to 
contribute to informed decision making. Regularly updating audiences about 
the number of affected individuals, for example, in an outbreak or some 
other acute situation, is an example of this (see Chapter 6).

Given the challenges of cognitive burden and limited quantitative literacy 
discussed in Chapter 3, communicating only a few numbers to lay audiences 
is highly recommended in many situations. The numbers, however, need 
to be simple and to be presented in metrics that are familiar to audiences, 
such as the number of people affected, percentages, or dollars. Using whole 
numbers (e.g., 16 new cases of tuberculosis) and rounding (e.g., nearly 50%, 
rather than 48.7%; more than 1 in 4 people, instead of 26.3%; about three 
times the risk, rather than odds ratios of 2.95; about 14,000 persons were 
affected, rather than 14,139) will more easily communicate data without add-
ing unnecessary, and possibly confusing, precision.

Communicating through Visual Symbols

Just as metaphors and narratives can help scientifi c data come alive, visual 
presentations and symbols can help bolster understanding, attract attention, 
and increase information retention more than presentations made through 
words and numbers alone.114 For example, news stories that are presented 
to children in a video format are remembered better than stories presented 
either in an audio format or in print. News stories that are accompanied 
by photographs in either a print medium115, 116 or on the Web117 can lead to 
enhanced recall for specifi c issues over presentations of text alone. Brosius118 
observed that the use of exemplars (visual or narrative illustrations of a fact 
or trend, e.g., the number of people who die from smoking each year is 
equivalent to three jumbo jets crashing each day with no survivors) has been 
shown repeatedly to enhance memory and drive persuasiveness over the pre-
sentation of fact alone, and that the effect is robust across media type and 
recipient characteristics. “Exemplars infl uence perceptions, opinions, and 
attitudes,” Brosius concluded, “more strongly than statistics, comprehensive 
overviews, or offi cial information” (see Ref. 118, p. 1).

There are a variety of visual displays available to the scientifi c  presenter, 
and with the popularity of visually oriented computer programs, the number 
is increasing all the time. By far, the mainstay for most scientifi c presenta-
tions is the familiar menu of options available through standard analysis 
programs: pie charts, bar charts, and line graphs. In addition to these, spe-
cial purpose formats such as icon arrays and scales have emerged as ways 
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of communicating probability and other types of data. The evolution of 
Geographic Information System (GIS) technologies has made it easier to map 
health data onto familiar geographic localities. Advances in computer tech-
nology have made it possible to experiment with three-dimensional  displays. 
Newer formats, we understand, are on the horizon as health scientists exper-
iment with more compelling ways of presenting data to the public and policy 
makers. We treat some of these forms individually in the text below.

Pie Charts

The pie chart, named for its circular geometric shape partitioned into com-
ponent wedges, is a graphical convention that has a rich history of devotees 
and detractors. Generally, cognitive studies suggest that the pie chart func-
tions well in supporting estimates of a single proportion or in supporting 
comparisons between small numbers of proportions61, 119–121 (Figure 4.5). It 
does well because the circular shape offers an integrated representation of 
the whole with individual components set in relationship, something that a 
bar chart does not immediately convey.119

Another signifi cant advantage of the pie chart for illustrating simple 
relationships is that it is a format familiar to lay audiences. Pie charts are 

Figure 4.5 Pie chart showing source for most recent search for cancer information. 
Note how the chart uses a short title, contains a limited number of proportions (pie 
slices), contains legends and lines that point to slices; and has a footnote indicating the 
source for these data. (Source: Rutten LF, Moser RP, Beckjord EB, Hesse BW, Croyle 
RT. Cancer Communication: Health Information National Trends Survey. Washington, 
D.C.: National Cancer Institute; 2007. NIH Pub. No. 07-6214.)

Internet  
(48%)

Source of Cancer Information for Adults in the United States,
2005

*Source used for most recent information search among those who had ever sought cancer information.
Data source: National Cancer Institute, Health Information National Trends Survey

Health care  
provider (24%)

Printed material  
(15%)

Other  (13%)
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more commonly used in the lay press than they are in scientifi c or business 
 publications. When it comes to interpreting meaning from charts, familiarity 
has been shown to play a big role.42 The pie chart’s frequency of use in lay 
magazines, along with its natural similarity to dials and other readouts,119 
make it an effective tool for conveying part-to-whole relationships when 
communicating with the public.

Bar Charts

The bar chart is, by far, the most versatile format for visually displaying 
numbers.121 Bar charts comprise narrow rectangles (bars) whose heights 
or lengths correspond to the intervals of a corresponding scale. Each bar 
represents grouped data. The heights or lengths of the bars in a chart are 
 measured using a comparative metric, such as counts (frequencies), percent-
ages, dollars, probability estimates (e.g., relative risk data), or some other 
type of interval-based data.

Bar charts are likely to be the most common format used by  public health 
practitioners and scientists to visually present data to lay audiences. Their 
greatest value is to demonstrate magnitude in general and comparative mag-
nitude (e.g., relative risk differences) in particular. Bar charts are extremely 
versatile, as they can be used in many different ways with different types of 
data, but efforts must be made to ensure that they are displayed simply and 
clearly in order to enhance audience understanding. There are several rea-
sons why bar charts are an effective visual format for data. First, they allow 
lay audiences to identify individual numeric values using the vertical (y) and 
horizontal (x) axes.122, 123 Second, they do an excellent job of displaying mag-
nitude (size) of data values. Third, they can be used to make comparisons in 
magnitude between groups of data (bars), which allows viewers to identify 
relative differences between the groups or other patterns.124 This can make 
them particularly helpful, for example, for comparing data values relative 
to a baseline, such as national average or recommended maximum levels of 
exposure.

Bar charts can be oriented either horizontally or vertically (Figure 4.6). 
One advantage of horizontal placement is that longer text labels can be placed 
in an easy-to-read position in a space on the chart preceding the data bar. 
At least in Western cultures, that means viewers can easily scan from left to 
right and then build meaning by looking at the label for the bar fi rst and then 
looking for the magnitude by examining the length of the bar.125 Providing 
this type of textual information as a cue for interpreting the graphical infor-
mation in a bar chart has been shown to improve audience understanding.126 
Vertical bar charts are especially common when portraying a comparative 
rise or fall in counts (frequencies) over levels of one or more variables. Value 
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labels should be short and to the point so that they can fi t within space con-
straints of a vertically oriented bar chart.61

Dos

There are several techniques for developing bar charts to enhance lay 
audience understanding of data. Among these are the following:

Minimize the total number of bars shown on a given chart to no more • 
than six but preferably fewer.121

Use effective bar colors or shading patterns (optimized for contrast, • 
while minimizing problems for audiences who are color blind).33

Include a bar or a line to indicate a baseline value (to assist with anchor-• 
ing and comparing).
Include text, such as short and easily understood titles, labels, or key • 
messages to make the context clear.
Select beginning and ending values and interval widths for • x- and y-axes 
that faithfully and ethically represent the patterns in the data without 
distortion or exaggeration.39, 121

Figure 4.6 Horizontal bar chart with easy-to-read labels, centralized legend placement, 
and documentation of data source.  Note also the inclusion of the dashed line for the 
Healthy People 2010 goal (further highlighted with an arrow), which helps to provide 
contextual information for users. (Source: Jain N, Stokley S, Yankey MA. Vaccination 
coverage among adolescents aged 13–17 years—United States, 2007. Morb Mort Weekly 
Rep. 2008;57:1100–1103.)

Progress toward healthy people 2010 objective for vaccination
coverage among U.S. adolescent aged 13–17 years, 2006 and 2007

Data source: Centers for Disease Control and Prevention (CDC), National Immunization Survey
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Don’ts

There are also techniques to avoidx119–121:

Use segmented or stacked bar charts to demonstrate to lay audiences • 
how proportions compare to the whole. Pie charts are better for this.
Overlay line representations on top of the bars to indicate variance esti-• 
mates or 95% confi dence intervals. There is no evidence that the lines 
increase lay understanding, and they add unnecessary clutter.

Line Graphs

Line graphs are a preferred alternative to bar charts when portraying a con-
nected sequence of data, such as trends over time.61, 121, 122 Line graphs may be 
composed of straight or curvilinear line segments; typically, lines are drawn 
between points on a graph to illustrate data patterns.61 The connected line 
draws the eye directly to sequential comparisons portrayed across the hori-
zontal axis, thus making the pattern portrayed by the line more salient.124

Line graphs are most useful for demonstrating trends and helping to pro-
vide audiences with contextual information (Figure 4.7). Showing trends 

Figure 4.7 Example of a line graph used to portray long-term trends in smoking 
among U.S. adolescents. (High, moderate, and low risk refer to adolescents’  likelihood 
of  becoming cigarette smokers based on responses to selected survey questions 
[Reference for “high/moderate/low risk”: Nelson DE, Mowery P, Asman K, Pederson 
LL, O’Malley PM, Malarcher A, Maibach EW, Pechacek TF. Long-term national trends 
in adolescent and young adults: Meta-patterns and implications. Am J Public Health. 
 2008;98:901–915]). Note the use of labels placed next to trend lines. (Soruce: Monitoring 
the Future Survey, 1976–2005.)
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helps audiences answer the question of whether numbers are going up, going 
down, or remaining the same. In other words, are things getting better, worse, 
or are they stable? Line graphs are especially helpful for showing before-
and-after differences, such as changes in data values that may result from 
individual- or population-based interventions (e.g., such policy changes). 
This makes line graphs a good choice for evaluation research because they 
can demonstrate cause-and-effect relationships to lay audiences by correctly 
equating correlation with causation (Chapter 3). Studies based on business 
data have shown that line charts can be equivalent to bar charts in their por-
trayal of single trends,123 but are superior to bar charts in portraying multiple 
trends through juxtaposed lines.122, 125, 128

Dos

There are several practical techniques to use to create effective line 
graphs:

Use arrows or text to highlight key events or data, drawing audiences’ • 
attention to particularly relevant points.
Present labels in proximity to the lines they are intended to describe to • 
facilitate better audience comprehension.
Include baseline data for comparison purposes to help draw the reader’s • 
attention to patterns of change.
Write short and easily understood titles, labels, and key messages to • 
enhance understanding and improve effectiveness.
Select beginning and ending values and interval widths for • y-axis that 
faithfully and ethically represent the patterns in the data in objective, 
straightforward ways that do not distort or exaggerate.

Don’ts

Concerning conventions to avoid, some of the same caveats apply to line 
charts as they do to bar charts:

Add unnecessary labels or symbols—this may actually obscure the • 
data.33

Use more than four trend lines.• 129

Icons and Icon Arrays

Icons, as defi ned in this book, are individual graphical elements that repre-
sent quantitative data. A variety of different types of icons have been used to 
represent health-related data, with circles, stars, diamonds, and human fi gure 
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outlines probably the most common choices. More elaborate pictograms of 
paper or coin currency, national fl ags, cigarettes, bottles, fi rearms, and other 
fi gures have also been used to represent data in a visually engaging way 
for lay audiences. The three most common ways in which icons are used to 
represent health data are as (a) substitutes for vertical or horizontal rectan-
gles in bar charts, (b) rankings or ratings in tabular displays for information 
seekers, and (c) probability data representing absolute risk in icon arrays.

One of the more creative uses of icons is substituting the icon for the rect-
angles in vertically or horizontally oriented bar charts. Figure 4.8 provides a 
good example taken from the World Health Organization’s Tobacco Atlas, an 
educational booklet that uses global data on tobacco consumption and disease 
to advocate for better tobacco control policies globally. Cigarettes have been 
used in the fi gure in place of vertical bars, and the numbers placed next to the 
cigarettes were used in place of a true x- or y-axis. In this way, the image has 
a stylized, eye-catching design. This type of representation tends to be more 
common in policy making and among the press,70 as more creative visual 
images may help to gain the attention or interest of viewers beyond what may 
be achieved through standard rectangular bars and may be more persuasive.

Because gaining audience attention can be a major challenge in advocacy 
(Chapter 7), there is merit in considering icons as substitutes for regular bars, 
as they may help raise or maintain awareness for a public health issue. Give 
thought to the appropriate picture to be selected. It should be an image that 

Figure 4.8 Example of an icon graph with cigarettes used in lieu of bars from the 
World Health Organization’s Tobacco Atlas. (Source: Mackay J, Eriksen M, Shafey E. 
The Tobacco Atlas. 2nd ed. Geneva, Switzerland: World Health Organization, 2006.)
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is engaging and emblematic of the topic under discussion. Admittedly, not 
all topics in public health lend themselves to iconic representation. A sub-
stitute icon should not be used if it detracts from the message or if it in any 
way distorts the fi ndings. One of the biggest concerns in this regard is the 
issue of volume distortion. Volume distortion occurs when both the horizon-
tal and vertical dimensions are increased to demonstrate larger magnitude, 
or when data comparisons are made using icons of different shapes (e.g., a 
cigarette, bottle, and a fi rearm). The effect, whether intentional or uninten-
tional, is to misrepresent the underlying data upon which the graph is based 
(see Figure 4.9 as an example).

Figure 4.9. An example of volume distortion. Notice how the different sizes of human 
icons and arrows  distorts the magnitude of the increase in the United States population 
from 2004 to 2008.   (Data source:  U.S. Census Bureau, 2008, http://www.census.gov/
popest/states/NST-ann-est.html.)
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The second major use of icons is to represent ranking or rating data 
visually using symbols in some form of tabular display. Probably the most 
familiar example is the rating system published in the magazine Consumer 
Reports, which uses circles with different colors and levels of shading to 
rank various characteristics of consumer products and services. Other sys-
tems use stars (e.g., with 4 or 5 stars representing higher, and 0 or 1 star 
representing lower ratings or recommendations), letter grades for evaluation 
(A through F), dollar signs (for costs), or other icons to indicate magnitude. 
Icon arrays are primarily used in this way to support decision making by 
information seekers or to help improve their understanding.

A fi nal use of icons is to display data visually through arrays as a way of 
helping lay audiences understand probability data presented as absolute risk 
estimates. These icon arrays are generally used to help with personal health 
decision making (informed or shared decision making) and are usually pre-
sented to lay audiences in clinical settings. However, they could be used in 
acute public health situations, for example, communicating about outbreaks, 
environmental exposures, or use of tainted consumer products (see Chapter 
6), provided that levels of emotion, such as fear or anger, are not elevated, and 
careful and adequate explanations about icon arrays are made available.

Icon arrays use individual graphic elements, such as circles or outlines of 
human fi gures to portray ratios as discrete counts.28, 30 Research shows that 
most people comprehend probability data better when it is presented as dis-
crete counts or natural frequencies (e.g., as 1 in 10 or 1 in 100) rather than as 
numeric percentages.130–132 An icon array draws attention to discrete counts 
by highlighting the implied part of a whole. For example, in the illustrations 
portrayed in Figure 4.10, icon arrays were used to illustrate how many  people 
with varying preconditions were shown to have developed breast cancer at 
follow-up. The array used fi lled-in circles to portray an otherwise complex 
probability statistical concept in a straightforward way.133

Research into the design decisions incorporated into the construction of 
an effective icon array suggests the following.

Dos

To elicit stronger emotional imagery, which some people prefer, use • 
anthropomorphic fi gures (e.g., stick fi gures, portraits, or other rep-
resentations of humans) rather than abstract symbols like circles or 
 asterisks.28, 134, 135 (Studies of performance, however, have found the two 
types of  symbols to be equivalent in supporting comprehension and 
behavior.28)
Place icons representing numerator values (e.g., the number “7” out of a • 
denominator value of 200) contiguously, as proximity cues understand-
ing and thus increases overall effectiveness.136
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Figure 4.10 Illustration from Elmore (2005) using natural frequencies to explain dif-
ferences in risk for being diagnosed with breast cancer for (a) women in the general 
population compared to (b) women with benign biopsies who exhibit  nonproliferative 
histologic fi ndings, (b) and (c) women with benign biopsies who exhibit atypical  fi ndings. 
(Source: Elmore JG, Armstrong K, Lehman CD, Fletcher SW. Screening for breast 
 cancer. JAMA. 2005;293(10):1245–1256.)
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Use a common denominator between two arrays.• 
Highlight numerator icons—the number of which will change between • 
the two arrays.

Don’t

Randomly place icons representing numerator values unless the sole • 
goal of the array is to demonstrate randomness.28

Visual Scales

Scales are another way to visually present data. They may be used for cardi-
nal data, where numbers are ordered and there are equal distances between 
intervals (e.g., height), or ordinal data, where data are ordered but the inter-
vals between values may be uneven, such as in a Likert rating scale where 
values from 1 through 7 represent a varying range from “strongly agree” to 
“strongly disagree.”

As with pie charts, bar charts, and line graphs, some visual scales are sim-
ple, giving them the added benefi t of being familiar to many lay audiences. 
Analog thermometers used for measuring air or body temperatures are one 
such example; vertically aligned scales are sometimes referred to as ther-
mometer representations. Color alone can be used as a type of visual data 
scale, too. In the United States, red often signifi es threat or warning (e.g., 
“red alert”).121 Visual color scales designed to demonstrate level of threat or 
danger often use red to signal greater levels of threat, with colors such as 
yellow or green indicating reduced or minimal threat level.137

A semicircular meter with an arrow or line to indicate a range of values 
from low to high, similar to an automobile speedometer, is yet another way 
to use a scale to represent data. Note how the design of Figure 4.11 uses 
a combination of color, a meter, and text to summarize a large number of 
data measures used to assess current health care quality performance and 
progress.

Scales can be used to visually represent risk (probability) data.28 They 
 typically portray a continuum of comparative risk values and they may include 
some type of baseline comparison risk to help anchor users (Chapter 3). They 
can be especially helpful for visually demonstrating absolute risk data and 
provide comparisons to help lay audiences place the health risk (e.g., of an 
exposure or adverse event) in context. Risk scales can be used in environmen-
tal, occupational, or consumer product situations (Chapter 6) (Figure 4.12), 
such as those involving involuntary exposures to chemical agents138 and in 
personal health decision-making situations, such as for disease treatment or 
prevention decision making.127

To create effective scales:
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Dos

Provide anchoring information, such as lines or arrows, to provide con-• 
textual cues to orient people to baseline (comparative) data.
Include explanatory text, such as short titles and key messages.• 
Follow conventional approaches for data presentation, such as using red • 
to indicate higher levels of threat or including the highest levels of risk 
at the top of a vertical scale.

Don’ts

Underestimate the role of emotion and perceived inequity if scales are • 
used in involuntary exposure situations.
Include too much information, thus increasing cognitive burden.• 

Data Maps

Although maps were developed for orientation and navigation, they can 
also be used to represent quantitative fi ndings. Data maps have a long and 
illustrious history in public health, particularly for outbreak investigations. 

Figure 4.11 Example of a visual scale (a meter or “dashboard”) using data available to 
the U.S. Agency for Healthcare Research and Quality (AHRQ) as of 2007; the summary 
measure of overall health care quality is based on more than 100 individual data items.  
On the actual Web site, color gradients are used to highlight the summary score (ranging 
from dark red for “very weak,” to dark green for “very strong”).  While somewhat cogni-
tively challenging, at least initially, this visual presentation format synthesizes a great 
deal of data allowing readers to quickly understand that Nevada’s overall health care 
quality performance is: (a) worse than most states and (b) has gotten worse over time. 
(Source: Agency for Healthcare Research and Quality, AHRQ, 2008.)
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They are used to help illustrate how frequencies (counts) or other types 
of data are distributed geographically. Most epidemiologists are likely to 
be highly familiar with map uses in public health, such as describing dis-
ease clusters or disease spread by place, raising awareness and increas-
ing understanding about geographic differences, and supporting planning 
activities.

Studies of how readers process the information contained in a map reveal 
the same “knowledge construction” process associated with interpreting 
graphs. First, readers need to orient themselves to the overall map to iden-
tify what geographic area is being portrayed; meaningful geographic divi-
sions, such as counties or states; and what the primary symbols (e.g., colors, 
dots) appear to represent. Next, they attend to legends and labels to help 
construct a more complete picture of the information the map is designed to 

Figure 4.12 Comparative forms of a risk chart with qualitative descriptions of risk por-
trayed on the left and quantitative descriptions portrayed on the right. (From Conelly N, 
Knuth B. Evaluating risk communication: Examining target audience perceptions about 
four presentation formats for fi sh Consumption Health Advisory Information. Risk Anal. 
1998;18:649–659.)
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 communicate. Finally, readers attempt to integrate the information extracted 
from the map and the  surrounding titles, legends, and labels to reach an 
interpretation or conclusion.54

Three mapping forms have promise for communicating data to the  public, 
policy makers, and the press. As depicted in Figure 4.13, they include the 
choropleth, dot density, and isopleth maps. Choropleth maps use  different 
colors, shades, patterns, or symbols for geographic regions to represent 
numeric values, for example, by state or county. The ubiquitous “blue state” 
versus “red state” voting maps used by the press in recent U.S. national elec-
tions are familiar examples of choropleth maps; they represent the dominant 
data mapping format used in public health.

Dot density maps use dots or some other symbol to represent a specifi ed 
numeric frequency (e.g., one dot = 10 cases of a certain disease); the greater 
the number of dots clustered in an area, the higher the overall frequency. The 
famous John Snow map used in the London cholera outbreak is a type of 
dot density map in which each “x” represented one cholera case. This map-
ping format is used to present highly localized data (sometimes within one 
building) and is most common in outbreak or other acute public health situ-
ations (see Chapter 6), although it may occasionally be applied for  planning 
purposes.

Isopleth maps, in contrast to choropleth maps, use characteristics of the 
underlying data set to determine the placement of lines or separation of 
colors, regardless of geographic boundaries. Weather maps or topographi-
cal contour maps are both good examples of isopleth maps. In contrast to 
choropleth maps, they have the advantage of not forcing data to fi t into the 
somewhat arbitrary confi nes of geopolitical boundaries.

In addition to the basic geographic orientation function common to all 
maps, data maps can also be used to support interpretive tasks.54 One of 

Figure 4.13 The three types of maps most commonly used in consumer media: (a) 
the choropleth, (b) the dot density, and (c) the isopleth map. (Note: These maps are 
not based on the same data). Source: Pickle LW. Usability testing of map designs. In: 
Braverman A, Hesterberg T, Minnotte M, Symanzik J, eds. Computing Science and 
Statistics. Salt Lake City, Utah: Interface Foundation of North America; 2003.)
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the most common tasks is simply to demonstrate a data value or range of 
values for a specifi c geographic area, often for comparative purposes. For 
example, state data might be categorized on the basis of quartile ranges (e.g., 
HIV rates), and different colors or shading might be used in choropleth or 
 isopleths maps to demonstrate numeric values. This is a comparative task 
that provides contextual information for data, allowing viewers to more eas-
ily assess areas where counts or rates are higher or lower than would be 
possible with numeric tables. This ability of maps to facilitate geographic 
(place) data comparisons is analogous to the ability of line graphs to facili-
tate data comparisons over time.

Dos

Understanding how readers process maps provides clues as to how to sup-
port the knowledge construction process:

Make lines that demarcate discrete entities (such as geographic borders) • 
crisp and clear.
Use symbols on maps sparingly, but make them memorable and easy to • 
discern.
Write a clear title for the map.• 
Make labels complete but short and to the point.• 
Use “call outs” to highlight smaller and potentially unfamiliar  geographic • 
regions.
Use color to make the map more attractive and to illustrate variations • 
in the data.
Use a multicolor scheme for qualitative data, such as “blue states” and • 
“red states.”
Use a sequential progression of hues from light to dark or dark to light • 
for continuous data.139, 140

Generally, use darker levels of shading to indicate larger levels of mag-• 
nitude (i.e., bigger numbers) for both choropleth and dot density maps 
and use lighter shades to demonstrate lower magnitude levels.

Don’ts

Include acronyms.• 
Juxtapose red and green; the inability to discern these colors from each • 
other is the most common form of color blindness.
Use more than three or four colors; more will create cognitive burden.• 
Assume that color schemes displayed on computer monitors will look • 
the same in print, especially from Web sites. (Recommendations for 
appropriate color schemes for map printing can be found online at www.
colorbrewer.org.)
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Advanced Data Visualization Techniques: 
Approaches and Drawbacks

Although some graphing techniques date back centuries, the mainstream use 
of graphing techniques to communicate statistical relationships is a fairly 
recent innovation going back only a century or two.33, 121, 141 Early  displays 
were more artistic than scientifi c, with creative license given to the correspon-
dence between the precise nature of the numbers underlying the graph and the 
spatial characteristics of the geometric shapes used to portray relationships.

As the industrial revolution moved into full force, the need for precision 
increased. Dials and metering devices were engineered to portray exactingly 
the spatial characteristics of an underlying quantitative measure on an analog 
scale. More recently, the evolution of computer technologies not only allowed 
for an exploration of more advanced data visualization techniques such as chart-
ing complex data in three-dimensional space or the advanced use of bioimag-
ing techniques, but led to standardized graphing functions in analytic software 
packages that allow individual analysts to create technically accurate graphs.

Presentation Software

One of the most powerful tools for communicating data that is available 
to most scientists is off-the-shelf presentation software such as Microsoft’s 
PowerPoint® and Apple’s Keynote®. Using presentation software has become 
standard at professional conferences and is a mainstay for top-level policy 
briefi ngs. Based loosely on a slideshow paradigm, presentation graphics 
programs now allow a presenter to add highly engaging photographs and 
graphics to their presentations as well as video, audio, and hyperlinks to 
the World Wide Web. Professional quality templates and cinematic style 
transitions can elevate the quality of a presentation to a level of stylized 
performance previously available only to professional graphic artists.

Used well, presentation software can go a long way in helping professionals 
communicate complex data to both professional and nonprofessional audiences. 
Presentation software allows users to create engaging charts and graphs easily 
and professionally, often by entering data directly into a  spreadsheet format. The 
animation capacity of the programs allows the skilled presenter to build trends 
dynamically over time or to compare graphs side by side to show similarities 
and contrasts in numeric trends. Indeed, one of the turning points in the public 
discussion on the topic of global warming was a documentary created around a 
PowerPoint fi le that illustrated numeric trends over time (see Box 4.2).

Used incorrectly, a sloppily assembled PowerPoint presentation might serve 
to obscure statistical trends rather than reinforce them. For example, a lazy 
presenter might use the outline function in these programs to create a whole 
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Box 4.2  Tips to consider when using presentation software: Lessons 
learned from “An inconvenient truth”

Whether you agree or disagree with the viewpoint of former U.S. Vice 
President Al Gore’s “An inconvenient truth” presentation and movie on 
global warming, there are some key lessons you should take away from 
a presentation that has become more popular than almost any other 
 presentation in recent memory, even winning an Academy Award.

Lesson 1: Visuals rule

One thing you will notice as you watch the presentation is that most slides 
have no text on them: they are visuals. There is a mix of photographs, 
diagrams, data graphs and added video clips in the movie. When a slide 
with text on it is used, it contains very little text compared to the typical 
number of words on a presentation slide in a business setting. And many 
of the visuals, especially the graphs, use motion to make the point clear.

Lesson 2: The number of slides doesn’t matter

After watching the presentation, few people would be able to tell that 
there were 266 slides in the presentation. They would also say that they 
didn’t feel like Mr. Gore was rushing through slides. So the old lesson of 
one slide every minute is questionable. Visuals may be used for however 
long you need in order to make your point.

Lesson 3: Focus on the audience, not yourself

As he explains in the movie, Mr. Gore has spent considerable time 
addressing the objections the audience may have to his message. As 
he encounters a new objection from an audience, he goes back and 
works the answer to the objection into subsequent presentations. 
He has recognized the value of focusing on what an audience needs 
to hear, instead of simply the messages he wants to communicate.

Lesson 4: Direct the audience to your point

When you watch Mr. Gore present in the movie, he has a small screen 
close by that he uses to point to a part of an image, as a way to focus the 
audience’s attention on a key point of the visual. He also sometimes walks 
over to the large screen and motions towards a specifi c part of the visual. 
In both cases, he is demonstrating that a visual by itself is not suffi cient to 
make a key point: you must direct the attention of audiences to it.

Source: Paradi D. Presentation lessons from “An inconvenient truth.” Think 
Outside the Slide Dave Paradi; 2007.
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presentation based solely on an endless recitation of bullet points. When this 
happens, audiences may no longer recognize or comprehend the most important 
messages. Likewise, careless presenters might import data tables without pay-
ing attention to font size, complexity, or number of data points included, or they 
might be seduced into thinking that three- dimensional graphics are always bet-
ter even if they present so much “chart junk”33 on the screen that they are diffi -
cult to interpret (see next section). As illustrated in Box 4.3, an inattention to the 
overall meta-message of a presentation can lead to disastrous consequences.18

Box 4.3 A caveat in the use of presentation software

PowerPoint: Killer app?

Did PowerPoint make the space shuttle crash? Could it doom another 
mission? Preposterous as this may sound, the ubiquitous Microsoft “pre-
sentation software” has twice been singled out for special criticism by 
task forces reviewing the space shuttle disaster. 

Perhaps I’ve sat through too many PowerPoint presentations lately, but 
I think the trouble with these critics is that they don’t go far enough: The 
software may be as much of a mind-numbing menace to those of us who 
intend to remain earthbound as it is to astronauts. 

PowerPoint’s failings have been outlined most vividly by Edward Tufte, 
a physician and specialist in the visual display of information. In a 2003 
Wired magazine article headlined “PowerPoint Is Evil” and a less dramat-
ically titled pamphlet, “The Cognitive Style of PowerPoint,” Tufte argued 
that the program encourages “faux-analytical” thinking that favors the 
slickly produced “sales pitch” over the sober exchange of information.

Exhibit A in Tufte’s analysis are PowerPoint slides presented to NASA 
senior managers in January 2003, while the space shuttle Columbia was 
in the air and the agency was weighing the risk posed by tile damage on 
the shuttle wings. Key information was so buried and condensed because 
of rigid PowerPoint formats (e.g., elaborate bullet outlines, separation of 
words from data points, poor typography, tables with too much data 
presented using tiny fonts) as to be useless.

“It is easy to understand how a senior manager might read this 
PowerPoint slide and not  realize that it addresses a life-threatening sit-
uation,” the Columbia Accident Investigation Board concluded, citing 
Tufte’s work. The board devoted a full page of its 2003 report to the 
issue, criticizing a space agency culture in which, it said, “the endemic 
use of PowerPoint” substituted for rigorous technical analysis.

Source: Marcus R. PowerPoint: Killer App? The Washington Post. August 30, 2004.
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Three-Dimensional Data Graphics

One of the graphical functions that advanced computer programs offer is the 
ability to create three-dimensional images from two-dimensional graphics. 
A pie chart can be set to look like a fl attened cylinder with a click of the mouse, 
bars can be set to look like marble columns, and line charts can be set to look 
like three-dimensional ribbons. As a general rule of thumb, these three-di-
mensional techniques for two-dimensional data should be avoided. Figure 4.14 
illustrates two charts tested under laboratory conditions: one portraying data 
using three-dimensional highlights and one presenting data in two dimensions 
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Figure 4.14 Two versions of line charts: one created with crisp, clean lines in two dimen-
sions, the other created as a “ribbon chart” in three dimensions. Study results showed the 
three-dimensional graph on the right created a greater information  processing burden. 
(Source: Renshaw JA, Finlay JE, Tyfa D, Ward RD. Understanding visual infl uence in 
graph design through temporal and spatial eye movement characteristics. Interact Comp. 
2004;16(3):557–578.)
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using crisp, clean lines. Data from the laboratory testing demonstrated better 
 comprehension of the two-dimensional graphic in which the patterns were clear 
and the extraneous cues (background,  dimensionality) were reduced.

A slightly different question to ask is whether two dimensions can be 
used to present three-dimensional data. Figure 4.15 illustrates a solution 
introduced by global health expert Hans Rosling in his online Web site at 
www.gapminder.org. In the chart he set out to explore the relationship between 
life expectancy and family size (two common indicators of public health) 
for countries of varying size. The y-axis represents life expectancy, whereas 
the x-axis represents family size. He then represented the size of countries 
with circles instead of single points: the larger the population, the larger the 
 circle. As yet another dimension, enabled by a novel software package created 
through his not-for-profi t foundation, he set the graph in motion across years. 
Audience members watching the presentation learned fi rst hand how public 
health interventions globally extended life expectancy while shrinking  family 
size in such populous countries as India and China over a 55-year period. The 

Figure 4.15 Three-dimensional graphic showing changes in life expectancy by fertility 
rate for different sized countries. The software program produces a continuously running 
slide show illustrating changes over time from 1950 to 2005 (notice the public health 
progress in China and India). (Source: Gapminder Foundation, 2008. Available at http://
www.gapminder.org.)
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video-sharing capability of the Web allowed a recorded presentation of the 
lecture to be downloaded and viewed by over 1 million interested users dur-
ing a short time following its posting. A similar approach is used by the New 
York Times on its public Web site to present fi nancial information by includ-
ing selectable parameters for analyzing stock performance. New investments 
by the National Science Foundation and private sector computer companies, 
along with expanding capacity on the World Wide Web, promise to produce 
even more new approaches to visualizing data in the future.60

Data Presentation Considerations

This chapter has covered a wide range of presentation options, ranging from 
not using data at all to providing extensive amounts of data to audiences 

The bottom line

Contextual cues can go a long way in helping construct meaning from a 
communication of data. Scientists can help enhance meaning by being 
sure that suffi cient context is provided along with presented charts, 
 fi gures, tables, and Web pages.

Practical suggestions for dealing with audience limitations include (a) deter-
mining whether data should be used, (b) selecting the right data and 
statistics to present for the audience and purpose, (c) proactively coun-
tering misinformation, (d) using data that are familiar, (e)  explaining 
key scientifi c concepts, (f) striving to reduce the audience’s cognitive 
burden.

Perceptual cues infl uence the basic ways in which people  process 
 information. Three cues that are especially powerful are proximity, 
 continuation, and closure.

Metaphors are most likely to be effective if (a) the audience has some 
familiarity with the comparison item, (b) the comparison item has a 
higher level of novelty, (c) they are used early in a message, and (d) if 
they are presented in an audio format.

Visual presentations can help attract attention, bolster understanding, 
and facilitate memory. A picture or a well-constructed graph can often 
be worth a thousand words.

Today’s software packages make available a wide range of “extras” 
in presentation options. These extras should be used thoughtfully 
and  strategically, being careful not to obscure the main message or 
storyline.

Effective communicators weave words, numbers, and symbols together 
to create cohesive messages.
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who have high levels of involvement in order to aid their information seek-
ing. Some formats are more appropriate in public health situations than 
others.

One fi nal consideration that often confronts those who want to present data 
to lay audiences occurs when information is to be communicated through 
longer documents, such as multiple-page pamphlets, reports, or Web-based 
materials. The communication decision involves whether it is better to pre-
sent data in such longer materials (a) using only words, (b) using numbers in 
tables, or (c) using symbols in the form of charts, graphs, or some other visual 
modality. The answer, as might be expected, depends on the purpose of the 
presentation.10

If data are to be embedded and used as evidentiary matter to support spe-
cifi c arguments for persuasion within an essay, then at least some individual 
numbers should be included within the text.8, 61 If the volume of numbers to 
be included becomes extensive, or if the purpose is either to summarize data 
fi ndings or to provide audiences with access to specifi c numbers, then a table 
is a better choice.122, 142 Finally, if the intent of the material is primarily to 
increase knowledge by demonstrating trends, comparing data points, identi-
fying patterns, or showing deviations from expected values, then graphs or 
charts are preferred choices.122, 124

Conclusion

The selection of data to present, and how they are presented, can have a great 
infl uence on lay audiences. Several general guidelines, such as using famil-
iar formats, providing peripheral cues, and adhering to perceptual rules, can 
greatly enhance data presentation. In this chapter, we reviewed research and 
provided examples of the presentation formats most commonly used to present 
data to lay audiences through the elements of words, symbols, and numbers. 
Effectively integrating two or more of these broad methods is crucial for effec-
tive communication. Knowing how to balance these three elements effectively 
can be elusive at fi rst and may take some trial and error to get right.

With the widespread availability of the World Wide Web to lay audiences, 
the ready availability of data presentation software to communicators, and 
the release of increasingly more powerful and advanced tools for data pre-
sentation, today’s data communicators need knowledge and skills in multiple 
fi elds.10, 16, 143 Nevertheless, effective data presentation will remain strongly 
dependent upon clearly articulating, in advance, the purpose for communi-
cating, understanding audiences and context, and developing storylines to be 
communicated, taking into account the need to present data ethically and in 
a manner easily understood.
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5

Putting it All Together: 
Communicating Data for Public 
Health Impact

In science the credit goes to the man who convinces the world, not to 
the man to whom the idea fi rst occurs.

Sir Francis Darwin (son of Sir Charles Darwin)1

Introduction

The previous chapters provided a broad overview of the many aspects of and 
infl uences on communication, in general, and on communicating data, in 
 particular. The focus of this chapter, however, is decidedly different: it empha-
sizes practical application of how to communicate data to a lay audience in 
 situations that public health scientists and practitioners are most likely to face.

There are myriad situations for communicating health data, and no two are 
exactly the same. The opportunity may come about unexpectedly from a jour-
nalistic inquiry, it may be part of a planned campaign to raise public aware-
ness about an issue, or it may involve “hidden” communication that comes 
about when someone fi nds health information on a Web site or inadvertently 
learns of a story from a friend or a news report. Communication may be a one-
time occurrence; it may occur over a period of weeks, months, or years (e.g., in 
acute public health situations, such as outbreaks or for serious personal health 
issues, such as diabetes or HIV), or it may even be part of routine daily inter-
actions, as when physicians interpret medical evidence for their patients.2, 3

Whatever the situation, there are a set of basic principles that, if  followed, 
can help improve the meaningfulness of research and public health 
 surveillance fi ndings.4, 5 Following these principles is important, we believe, 
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to achieve real population-wide health gains. Using the principles can help 
structure the communication of data-based fi ndings in ways that are planned 
and organized, and they can help make it easier for intermediaries (such as 
journalists) to extrapolate the most important elements to share with others. 
Being mindful of these basic principles offers a starting place for consider-
ing how solid communication practices can be used to support an audience’s 
comprehension of complex issues.6

In this chapter, we offer a set of practical steps to guide the communica-
tion of data to most audiences and throughout most circumstances. The steps 
can be scaled back when demand for quick turnaround is high or the bud-
get is limited, or they can receive more systematic attention when timelines 
are more generous and organizational resources are readily available. To put 
these steps into context, we offer a description of some of the overarching 
issues confronting scientists and practitioners as they engage in the work 
of communicating their fi ndings to lay audiences. We then offer some real-
world applications of these steps in practice.

Overview of the OPT-In Framework

A central point to remember throughout this book is that presenting health 
data to any lay audience is, in essence, a communication task. Effective com-
munication requires careful attention to the sources, audiences, purposes, 
channels, storylines, and messages that comprise the context for the under-
taking (Chapter 2). This simple but powerful notion can often get lost when 
looking at only a small piece of information, such as a data table or fi gure. 
In striving to ensure accuracy and completeness in data analyses and reports, 
it is often easy to lose sight of whether data are needed, how they may be 
perceived, or how they may best be used.

The fi eld of communication in general and health communication in 
 particular is replete with books and other materials designed to help health 
professionals communicate more effectively to public audiences. Needless 
to say, a thorough review of this literature is beyond the scope of this book 
(see Further Reading at the end of this chapter for a helpful list of relevant 
sources). However, to help guide users in thinking about whether and how 
to present health data to lay audiences in the broader backdrop of communi-
cation writ large, we have developed a simple framework that uses the mne-
monic OPT-In. OPT-In stands for

O• rganize
P• lan
T• est
I• ntegrate.
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This mnemonic serves not only as a memory device to help recall the facets 
of communication to bear in mind when presenting data, but also conveys 
a sense of proactively participating in the scientifi c/public discussions that 
surround public health issues.

The OPT-In framework, as discussed over the next several pages, repre-
sents a best-case scenario. Many communication activities with lay audi-
ences about data or other types of health information are informal. Resource 
and time constraints are very real in public health, medical care, and other 
situations, and may prevent implementing all aspects of the framework, or 
at least not at the level desired by communicators. Nevertheless, it provides 
a practical way to approach communicating about data with lay audiences 
and ensuring that the most important factors involved are considered.

Organize

Regardless of the situation, the crucial fi rst step involves organizing. 
Organizing has several aspects. It is essential to have a clear understand-
ing of scientifi c knowledge, and the level of consensus among scientists, 
about a particular health topic. This may involve a formal review of the 
literature if the state of the science is not known, but in many cases—
such as in describing known risk factors for a particular disease—there 
will already be a strong consensus among public health scientists. In 
most cases, this means that review and synthesis may require little time 
commitment; however, in situations where new information is available 
that may warrant communicating with lay audiences, it needs to be seen 
in the context of prior scientifi c knowledge: that is, is the information 
completely new because no prior knowledge exists (as in some acute situ-
ations [Chapter 6]), does it confi rm prior knowledge, or is it contradictory 
to what is believed?

After reviewing and synthesizing, the next aspect of organizing is to iden-
tify the storyline. The concept of storyline was introduced in Chapter 2. 
A storyline can best be described as the major conclusion, based on the 
review and synthesis of the science, that communicators would like audi-
ences to understand.

The easiest storylines are based on “settled science,” that is, there is a clear 
scientifi c consensus based on many studies over time. Examples include the 
effectiveness of hand washing in reducing the transmission of certain infec-
tious diseases (especially in health care settings), that condom use reduces 
the risk of contracting sexually transmitted diseases, and that fl uoridating 
public water supplies reduces the risk of dental caries. But many storylines 
in public health are not this simple, as science is dynamic in nature. Research 
may result in discovery of new explanations or refute prior explanations. 
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There may be limited or no scientifi c knowledge, let alone consensus among 
scientists, on a topic.

It is at this point that the communicator needs to determine whether data 
would be helpful in developing messages that convey the storyline to lay 
audiences. If they determine that communicating data is warranted, then they 
need to become familiar with the fi ndings to be discussed, especially with 
an eye toward identifying what can be said, and what cannot be said, with 
the data. Recall that audiences will generally process health information for 
the gist or overall meaning.7 Too much nuance, equivocation, or extraneous 
detail—although important in the scientifi c community—may interfere with 
the audience’s ability to remember the take-away points from the communi-
cation. Too much tentativeness on the periphery of the fi nding may interfere 
with the contribution of what is known. Identifying what the potential con-
tribution of the data is ahead of time will help guide responses to questions 
and will help steer evaluation efforts later on.

During the organization phase it is also worthwhile to become familiar 
with the reasons why certain data elements were collected in the fi rst place, 
what methods were used, and what assumptions went into their reporting. 
Knowing the limits of the data will give the communicator confi dence in 
those trends that are supported statistically and will also prevent the commu-
nicator from giving an answer to a question that may overreach the scientifi c 
bounds of confi dence.8–10 Being prepared to defend the validity of a number 
or describe the statistical methods used to create an estimate, if asked, will 
help strengthen the argument when communicating to policy makers, for 
example.11

Clearly, tying data back to the broader foundation of an existing scientifi c 
knowledge base is easiest when considering data that are noncontroversial or 
supportive of settled science. Compelling health promotion material can eas-
ily be organized to support public campaigns around established guidelines 
for smoking cessation, diet, or exercise. What is more problematic is what 
happens when communicators attempt to persuade audiences when situations 
are not so clear-cut. They may have a tendency to use data in the interest 
of gaining the attention of audiences, using language such as “revolution-
ary” or “surprising” or that “change everything we know” about a particular 
health issue. In actual practice, most new scientifi c fi ndings are evolutionary 
in nature, not revolutionary and may at best offer a slight modifi cation to 
what is already known about a particular health behavior.

Organizing for communication also means identifying the scope and 
depth of resources needed to support the effort. Most large institutions will 
have a press offi ce that can assist in developing an accurate but engaging 
press release to communicate a new fi nding. Press offi ces can also help 
identify related materials and links that can be placed on Web sites to 
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support follow-up interactions. As we described in Chapters 1 and 2, com-
munication in the twenty-fi rst century is becoming more interactive over 
time. Communication efforts are less frequently a matter of simple “push,” 
but are a matter of “push/pull” as the public struggles to understand the 
implications of a health fi nding for the decisions they make in their own 
lives.12 Newspapers, news magazines, and professional organizations are all 
moving toward an interactive model in which consumers are invited to visit 
their Web sites for links to community resources, supporting documenta-
tion, transcripts, and more.13, 14

Plan

After organizing, the next step is planning. The main role of communication 
planning is to ensure that storylines are accurately and strategically presented 
to audiences. The plan may be brief, as when preparing for an interview with 
a journalist to discuss fi ndings from a particular study15 or the plan may be 
very involved, as when preparing for a major public health campaign on a 
particular topic.5 The fi ve components of planning are

determine the purpose for communication;1. 
analyze the audience(s);2. 
considering the context in which communication will occur;3. 
develop a preliminary message (which may or may not include 4. 
data); and
plan a strategy to reach audiences.5. 

Details about most of these components were discussed previously and will 
only briefl y be reviewed here.

The fi rst aspect of planning, which follows directly upon storyline devel-
opment, is defi ning the purpose for communicating with the lay audience. 
Purpose represents the “why” of communication, which can include increas-
ing knowledge (or awareness), instructing (helping people “learn how to 
do”16), facilitating informed decision making, or persuading (see Chapters 1 
and 2 for details about communication purpose). A clear defi nition of the 
objective will be infl uential in decisions about whether, what, when, and 
how to communicate data or other types of health information to lay audi-
ences. Values and ethics also come into play when deciding the purpose of a 
communication. Clearly identifying the purpose during the planning process 
should help reduce the chances of miscuing lay audiences about why the 
communication is happening.

The second aspect of planning is audience analysis. As introduced in 
Chapter 2, lay audiences differ in many ways, which makes audience 
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analysis crucial to effective communication.5, 17, 18 Although demographic 
differences such as age, gender, race/ethnicity, and education level seem 
most obvious, many other audience factors can greatly infl uence the entire 
communication process when it comes to health. Among these are general 
interest level in health, involvement with a specifi c issue, lay health beliefs, 
worldviews, past experience, personal health behavior, social networks, cul-
ture, structural factors such as health insurance, and occupational and insti-
tutional factors.

For example, learning that an audience has limited or no knowledge about 
a public health topic would guide communicators to develop initial com-
munication messages and materials that are designed to raise awareness.19 
If audience analysis revealed that a lay audience had an existing but mis-
taken health belief, communicators might decide to develop messages that 
acknowledge the belief prior to presenting counterarguments (see Box 3.4 
in Chapter 3 for an example).20 When it comes to deciding whether to use 
data or not in messages, the audiences’ quantitative literacy, document lit-
eracy, and general comfort with scientifi c thinking are important additional 
considerations.

Audience analysis is also needed in less formal situations and extends 
to audience preferences. For example, when practitioners or scientists are 
asked to make an oral presentation to policy makers or members of the 
public, asking the organizers for information about audience characteris-
tics constitutes a type of informal audience analysis.21 Understanding the 
audience with which they are communicating allows public health prac-
titioners to understand the sources and channels through which those 
audiences prefer to receive information (Chapter 2), taking into account 
credibility, availability, and audience preferences (e.g., considering access 
to and the extent to which an audience uses Internet Web sites). Several of 
the references included in the Further Reading section at the end of this 
chapter provide extensive guidance on audience analysis for communica-
tion planning.

The next aspect of planning involves a consideration of the context in 
which communication will occur, and involves consideration of the situation, 
venue, and timing factors associated with the opportunity to communicate. 
Keep in mind that many issues of concern to public health scientists and 
practitioners are not at the forefront of the minds of many lay audiences, as 
they have competing, short-term priorities (Chapter 2). For example, in the 
absence of a focusing event,22 such as fi nding a suspicious mole, there are 
only rare situations that prompt lay audiences to consider preventing skin 
cancer, motor vehicle injuries, or other public health issues. Communication 
efforts for these types of issues often involve trying to raise or maintain 
awareness over the din of competing priorities.
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Context can include emotions (Chapter 3).23, 24 Emotion levels, such as fear, 
confusion, or anger, can be especially pronounced in personal health care 
situations that involve decision making about serious illnesses (e.g., cancer) 
in clinical settings,25 or in acute public health situations, such as suspected 
illness clusters or outbreaks (Chapter 6). Public health and clinical profes-
sionals must be aware of these emotions and take them into account when 
planning for communication.

The venues in which communication occurs are another contextual factor. 
Venues differ in their support for one-way versus interactive communication 
and the types of exhibits that can be used to illustrate a numerical trend. Face-
to-face meetings can be the most interactive. Depending on the formality or 
protocol of the situation, a speaker may be able to take advantage of presen-
tation software to add a sense of dynamism and life to a  presentation. In a 
one-on-one interview, a health care provider might be able to use risk charts 
or other exhibits in a “teachable moment” for patients.26, 27 Telephone calls 
are most limited in using exhibits to illustrate trends, but can be  supported 
by materials sent to the caller ahead of time.15 Likewise, small meetings with 
policy makers may provide an opportunity to supply them with short writ-
ten summaries of key points ahead of time (e.g., one pagers).11 On the other 
hand, broader population-based efforts involve attempting to communicate 
with audiences through more diffuse venues, such as Web sites, mass media, 
iPods, or information kiosks.28, 29

Deciding whether, how, and in what formats to communicate information 
also depends upon timing. Pragmatically, the venues and channels chosen for 
a particular communication event may depend entirely on timing. If there is 
an emergency there may simply not be enough time to consider compelling 
graphics. The public health communicator will probably need to rely heavily 
on narrative skills to translate the meaning of data into a message the audi-
ence can understand and use. Events that are planned well in advance, such 
as the release of a lengthy, data-heavy report, can afford the communicator 
more time to think creatively about how the data will be released. Packets 
of information materials created in advance can be used to complement the 
speaker’s oral messages when speaking directly to journalists in a press con-
ference or when doing personal interviews.

The fourth aspect of planning is to develop a preliminary message or 
messages. Note that although many public health messages are short and 
straightforward, especially those that are for persuasion, this need not be the 
case. There may be multiple potential messages developed for communica-
tion, depending on the audience and their level of interest, understanding, 
and needs. This is particularly true for materials developed for the purpose 
of increasing knowledge with no intention to infl uence (e.g., explanations 
about disease causation or the scientifi c discovery process) or to support 
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individual-level decision making (e.g., Web sites with “look up” tables; 
written or visual materials on risks and benefi ts for health care treatments, 
screening, or services).

A critical aspect to remember is that most health messages will be consid-
ered by lay audiences in terms of their functionality, particularly for them-
selves or their loved ones30 (Chapters 2 and 3). Offering a one-time press 
release of a new health fi nding may be of little use to the public if there 
is no indication of what to do next.31 Simply portraying data that are stark 
and frightening (e.g., that 1 in 4 African American women are at risk for 
HPV infection) may grab headlines but will not go far in supporting health 
behavior change. An action message is useful in helping the affected persons 
understand what they can do to deal with the risk, which in this case might 
consist of preventing HPV through safer sexual practices or recommending 
speaking with a health care provider about the appropriateness of a HPV 
vaccination. A useful starting point in message development is to recognize 
some of the questions that lay audiences are likely to have in mind when 
processing the communication: what do these numbers describe, what does it 
mean for me, and what can be done about it (e.g., personal actions by mem-
bers of the public, funding decisions for programs, policy decisions).6

The fi nal aspect of planning is strategy (Chapter 2). Strategy consists of 
the approach(es) used by communicators to reach audiences with messages5 
and can be considered active, passive, or some combination of the two.32 
A passive strategy relies on the repository or “library” model and consists 
of placing information in one or more places (e.g., on Web sites, in printed 
reports) and relying on information seekers to fi nd it on their own. An active 
communication strategy requires making an effort to gain the attention of 
audiences (e.g., through mass or small media or by attempting to activate 
interpersonal social networks), and requires more resources in terms of time 
or money.

For larger communication efforts some combination of active and passive 
strategies (i.e., “push–pull”) is typically used, for example, providing a link 
to a Web site for journalists or gatekeepers who work for policy makers to 
obtain more information in conjunction with a single press-oriented event, 
such as a press conference or press release. More details about strategy are 
included in Chapter 2.

Test

The third part of the OPT-In mnemonic refers to testing. Unfortunately, 
in spite of the best planning efforts, nothing goes perfectly all the time. 
Obviously, whether testing is feasible at all, as well as the extent to which 
communicators conduct testing, is highly variable depending on the scope of 
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the communication efforts, time, and resources. Testing of decision aids for 
the public, for instance, can be especially useful in helping to align the mate-
rials to the demands of the task; for example, risk charts can be evaluated 
in terms of their ability to support personal decision making for treatment 
options. Unfortunately, far too many communication activities fail because 
of skipping the testing phase.

Formative and usability testing represent the major ways in which com-
munication materials are tested. The techniques can be as informal (and 
quick and inexpensive) as asking members of the target audience to review a 
statement and offer input, or they can be as formal as implementing  usability 
engineering techniques into the design of online, consumer-based tools.5 
Testing gives communication message developers early and frequent oppor-
tunities to incorporate feedback from audiences’ perspectives into develop-
ment and adjust communication plans accordingly.33–35

Formative testing (or formative evaluation) refers to obtaining input and 
feedback from people who can be considered typical target audience mem-
bers before beginning communication activities, that is, during the develop-
ment of messages, communication materials, or during fi nal decision making 
about communication channels.36 Popular techniques for formatively testing 
printed materials include (a) conducting interviews, (b) holding focus groups, 
(c) administering surveys, and (d) collecting feedback cards. Such techniques 
are usually used to gather information about audience preferences and basic 
understanding of messages, and one or more are commonly used whenever 
materials are being developed for wider scale use with public audiences.

Usability testing borrows from a suite of techniques developed from the 
fi eld of human factors research to evaluate a product’s ability to support a 
user’s task, such as supporting decision making, knowledge management, 
or similar tasks. What usability methodologies have in common is using 
observational techniques in structured ways to catch errors and to improve 
communication functionality.33–35, 37 Usability testing or related types of per-
formance testing should be used to ensure that the decision aid, Web site, or 
software application does not generate unanticipated errors in usage.38, 39

The distinction between usability testing and preference-based methodol-
ogies (e.g., focus groups or interviews commonly used in formative testing) 
is extremely important: studies of data presentations for risk communica-
tion have shown that audiences’ preferred presentation formats do not always 
result in improved outcomes, such as understanding.40

It is strongly recommended that communicators conduct testing when-
ever possible (even informally) in an attempt to determine whether messages 
and presentation formats are likely to be effective with intended audiences, 
and to avoid costly mistakes and optimize reach.5 Testing, especially early, 
reduces cost, guards against errors, and improves effi ciency by calibrating 
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the communication process (i.e., messages, channels, and products) to audi-
ences’ understanding, goals, and capabilities.

Integrate

The last major component of the OPT-In mnemonic is integration. Integration 
refers to two distinct concepts: integration of communication efforts, and 
integration of messages within a broader context of what those messages 
mean based on current scientifi c understanding.

Synchronization is the process of coordinating efforts within and across 
communication channels for a defi ned communication effort. Integration in 
this sense builds upon synchronization and means moving away from focus-
ing on a single communication within a single channel to emphasize the 
total range of communication messages people experience, over time, across 
channels. Within a clinical practice setting, for example, it is not just the 
15-min clinical encounter that is important to a patient but every conversa-
tion the person has with receptionists, nurses, and technicians about a par-
ticular topic or recommended course of action over time.41

The format and type of information presented to lay audiences should, 
when possible, include additional resources that may be of use to audience 
members desiring more information. For example, if the communication 
purpose is to support or facilitate decision making and the audience is the 
general public, then a one-page summary of key information could include a 
Web site address or telephone number for readers to use if they had further 
questions.42 If the audience consists of policy makers and the purpose is to 
persuade, integration may consist of providing them with a complete scien-
tifi c report supplemented with an easy-to-understand executive summary.11

The other aspect of integration is that communicators have a responsi-
bility not only to portray scientifi c fi ndings and conclusions accurately, but 
also to convey them in such a way as to be clear and useful to lay audiences. 
Whatever the purpose and whoever the audience, fi ndings will have more 
of an impact if integrated into a frame of reference that is easy to under-
stand. As one technical communication specialist put it: “The ability to cre-
ate effective verbal and visual information for people to use according to 
their own needs is the heart of the communicator’s role.”43

In the era of “data smog”44 and information overload,38, 45–47 using clear 
and concise terminology and selecting a presentation format that does not 
create a large cognitive processing burden on the audience (Chapters 3 
and 4) is an absolute requirement. Web site designers should be acquainted 
with the principle of “universal design”48, 49; that is, creating content that can 
be universally accessed and used by as many people as possible (Chapter 3). 
Common techniques are available to make visual content on Web sites easily 
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accessible to users with sight limitations in accordance with Section 508 
of the Americans with Disabilities Act. Adhering to principles of “plain 
language” will improve the readability of materials across a multitude of 
audiences.50 Developing culturally relevant formats may be appropriate to 
improve accessibility in some situations and for some audiences.45

Lay audiences need help to understand how a particular fi nding fi ts within 
the larger scheme of health and science. Is a fi nding consistent with ongoing 
guidelines or does it represent a shift in thinking? If it is contrary to scien-
tifi c consensus or health care practice, how strong is the evidence for sug-
gesting personal change; for example, is it the fi rst anomalous fi nding that 
defi es conventional wisdom (with more research needed for confi rmation) or 
does it highlight an accumulation of a well-known solid stream of evidence? 
In addition, lay audiences need to know what to do next with the informa-
tion. Is a change in a behavior or policy warranted? Is there somewhere else 
to go to learn more about what to do next?

After all phases of the OPT-In model are completed, fi nal decisions can 
then be made about sources and channels, messages, strategies, and products 
to use to communicate with audiences. As well as being a practical and use-
ful approach, the OPT-In model is a useful reminder that decisions about 
presenting data, let alone what data to present and how to present them, 
represent merely one part of a much larger communication chain of events.

Overarching Issues

The rationale and reasons for communicating data to lay audiences were 
described in Chapters 1 and 2. To briefl y recap, scientifi c data are used as a 
form of evidence to support a conclusion.51–53 In Western societies, data are 
often viewed as “cultural icons of objectivity” and audiences usually expect 
data to be used to support science-based conclusions.54, 55

In many situations, data can enhance source credibility and increase the 
believability of messages (Chapter 2); moreover, they can positively infl u-
ence personal and population health.4 Data can infl uence what the public and 
policy makers discuss (agenda setting),11, 45, 56–59 what they understand about 
science-based health fi ndings,60, 61 and how they make decisions.12 Well-
communicated data can also support decision making and minimize excess 
risk-related activities.62–65

There are positives and negatives to the ways that data can be used in the 
clinical setting. Data-based decision making is becoming an integral part of 
medical practice.66–71 On the other hand, profi t-oriented direct-to-consumer 
advertising, such as by pharmaceutical companies, continues to “push” data 
to the public, which may foster naïve overestimations of drug effi cacy.72–74 
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Research has shown, for example, that the manner in which data are commu-
nicated can directly infl uence patients’ emotional responses, understanding 
of possible next steps, adherence to treatment recommendations, and sense 
of personal effi cacy.2, 24

Recall from Chapter 2 that quantitative data messages are more likely to 
be understood by lay audiences with

higher levels of involvement;1. 
lower levels of emotion (especially fear or anger);2. 
higher levels of education;3. 
higher levels of mathematical, science, and document literacy;4. 
a rational orientation; and5. 
agreement with the position advocated, which data support (in persua-6. 
sive situations).

Data messages are also more likely to be effective for topics or situations 
that are complex or that are unfamiliar to audiences. Despite the many chal-
lenges faced by lay audiences when exposed to mathematics and science, 
most people are capable of increasing their understanding of science and 
data if their involvement levels are high and also if science and data are 
well communicated using clear defi nitions and explanations of scientifi c and 
mathematical principles, appropriate analogies, and readily understandable 
visual formats.

However, given the multidimensionality of communication, this does 
not mean that attempting to communicate data to lay audiences is always 
effective or worthwhile (Chapters 2 and 3). For example, if an audience is 
unlikely to understand data, prefers not to receive information in the form 
of data, or when an acute public health situation exists that requires urgent 
action (Chapter 6), then data should not be used in messages. Thus, a critical 
fi rst consideration is deciding whether data should even be used in messages. 
More specifi cally, are data needed to support the storyline that communica-
tors want audiences to understand?

Roles for Data in Health Messages

If communicators believe that including data will strengthen their storylines, 
then selecting data to present to lay audiences depends on what role(s) data 
may play. Data as part of public health messages usually serve one or more 
of seven defi ned roles, although there is some overlap, especially for explan-
atory data (Table 5.1). (More details and recommendations about using data 
in acute situations are presented in Chapter 6, and program or policy advo-
cacy situations are discussed in Chapter 7.)
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Perhaps the most common role of public health data in messages to lay 
audiences is to raise awareness. Some health issues are not on the “radar 
screen” for lay audiences; data can be used to gain attention and help to 
demonstrate that a problem exists, to explain why it exists, or to describe 
option(s) available for addressing it. Many public health communication pro-
grams involve efforts, often long term, to raise awareness among the public, 
policy makers, or journalists that a public health problem warrants attention 
because it affects a lot of people; has serious effects; is costly; or that some 
type of action is needed to address it.

Data useful for raising awareness are often simple descriptive fi ndings from 
public health surveillance systems. The data usually selected demonstrate the 
large magnitude or seriousness of a problem, or the predicted effectiveness 
of an intervention or other action. Examples include frequencies showing the 
number of persons affected (X number of people were  diagnosed last year 
with disease Y), percentages, dollars, or attributable deaths. Trend data dem-
onstrating that the extent of the problem is worsening may also be  helpful to 
raise awareness.

Associative or causal data from etiologic research or evaluation stud-
ies (i.e., cause and effect), often in the form of relative risk estimates, can 
also be used in efforts to raise awareness. Such data can help communicate 
effective solutions for prevention or treatment and the magnitude of their 
expected effect. Not surprisingly, larger numbers are more likely to be effec-
tive at raising awareness than smaller numbers.52, 55, 75 Data selected for rais-
ing awareness, particularly for program or policy advocacy, are usually part 

Table 5.1  Roles for data in messages when communicating with lay 
audiences

Raise awareness
Reduce level of concern
Explanation (cause and effect)
Provide contextual information
Predict
Evaluate
Maintain awareness

Source: Spasoff RA. Epidemiologic Methods for Health Policy. New York, N.Y.: Oxford University 
Press; 1999. Blum D, Knudson M, Henig RM, eds. A Field Guide for Science Writers: The Offi cial Guide 
of the National Association of Science Writers. 2nd ed. New York, N.Y.: Oxford University Press; 2006. 
Rossi PH, Lipsey MW, Freeman HE. Evaluation: A Systematic Approach. 7th ed. Thousand Oaks, Calif.: 
Sage; 2004. Abelson RP. Statistics as Principled Argument. Hillsdale, N.J.: Lawrence Erlbaum; 1995. 
Albers MJ. Communication of Complex Information: User Goals and Information Needs for Dynamic 
Web Information. Mahwah, N.J.: Lawrence Erlbaum; 2004. Petticrew M, Whitehead M, Macintyre 
SJ, Graham H, Egan M. Evidence for public health policy on inequalities: 1: The reality according to 
 policymakers. J Epidemiol Community Health. 2004;58(10):811–816. Slovic P. The Perception of Risk. 
London; Sterling, VA: Earthscan; 2000.
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of a gloom theme, stressing negative aspects, including decline, inequity, or 
disparity.55

Another way of raising awareness is to communicate data-containing mes-
sages that encourage lay audiences to consider credible scientifi c evidence 
when making decisions (support informed decision making), particularly in 
clinical situations.75 Given the many factors discussed in Chapter 3, and the 
amount of inaccurate or misleading information to which lay audiences may 
be exposed, data can be provided in various ways (e.g., using tables, fi g-
ures, or icon arrays) to raise awareness about the comparative effectiveness 
of screening or treatment options.

Reducing levels of concern is another important role for data55, 75–77 and 
this role contrasts sharply with the raising awareness role. Given the 24-hr 
news cycle and the omnipresence of fear-related stories about many topics, 
including health, lay audiences (the public, in particular) may lose perspec-
tive about what constitutes a substantial level of health risk. Much of the 
debate about whether to communicate probability data in terms of relative or 
absolute risk stems from whether the question of data should be used to raise 
awareness or reduce concern.

Communicating data messages in clinical settings in such a way as to 
provide people with a realistic perspective about their levels of risk or the 
potential risks and benefi ts of prevention or treatment can involve attempt-
ing to reduce levels of concern. Similarly, data may be used to try to reduce 
levels of concern among lay audiences in community or broader population 
settings, such as when certain environmental or consumer product exposures 
occur.76, 77 In contrast to the role of data in raising awareness, data that show 
absolute differences, such as absolute risk, percentage point differences, or 
numbers needed to treat, can be used in efforts to reduce levels of concern.

A third, and especially common, role for providing data messages to lay 
audiences is to provide explanations. Explanation is a classic role for scien-
tifi c research: data can demonstrate or refute associative or cause-and-effect 
relationships and their magnitude (e.g., disease etiology, preventive  behaviors) 
and provide the basis as to why scientists reached certain conclusions or 
make certain recommendations. Causal data can be communicated to sup-
port storylines of hope or success: there is something that can be done to 
address or control a problem. Action may range from recommending that 
policy makers support a new program or policy to encourage the public to 
receive a screening test, treatment, or change a behavior.55, 78, 79

Data that support causal explanations are commonly part of persuasion 
messages to the public, as they help provide the rationale for recommended 
actions.55, 78–81 The data measures most likely to be effective are relative differ-
ence measures, such as relative risk or relative percentage change. Scientifi c 
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research designed for explanation, however, can also be used to support deci-
sion making or to increase knowledge for its own sake.

Providing contextual information is yet another role for data. As discussed 
in Chapter 3, people seek contextual cues to improve their understanding, 
and they are also subject to anchoring and adjustment bias. Thus, data can 
provide contextual information to increase lay audiences’ understanding 
of a public health issue; this is typically done by providing some type of 
comparison.

Time trends are probably the most common way of using data to pro-
vide contextual information (Chapter 4). They provide comparisons over 
time, demonstrating whether a measure of a particular health issue is get-
ting worse, better, or staying the same. Geographic data can also provide 
contextual information. For example, mentioning the national prevalence 
estimate for diabetes can help lay audiences understand and interpret the 
diabetes prevalence estimate in their own state. Data that represent baseline 
information, or standards, based on limits set by independent organizations 
(e.g., published exposure limits in occupational settings from the National 
Institute for Occupational Safety and Health) can provide context for under-
standing exposure data (Chapters 3 and 4).

Patient-oriented reports or decision aids can serve a similar use by provid-
ing a range of acceptable (normal) limits for a medical laboratory test that 
will help people interpret their own laboratory data. In selected instances, 
comparisons can sometimes be made between health risks as a way to pro-
vide contextual information, being careful to avoid comparing voluntary 
with involuntary health risks. The use of comparative risk data in acute pub-
lic health situations is discussed in more detail in Chapter 6.

Related to explanation, data can serve the roles of prediction or evaluation 
in messages. As used in this book, prediction and evaluation refer to pro-
grams and policies infl uencing populations. Prediction refers to the projected 
or expected effects of a policy or program, or conversely, of changing or 
ending a program or policy.82 Evaluation is the fl ip side of prediction, refer-
ring to the observed effects of programs or policies or of changes to them, 
such as discontinuation.36 Many debates about programs or policies involve 
projecting or evaluating the effect(s) of a proposed policy or program.36, 55, 83 
Data can provide the scientifi c underpinnings to conclude that “if we do X, 
we believe this will be the effect on Y,”84 or that “we did A, and these data 
show the effect on B.”36

Different data measures may be used for prediction or evaluation, depend-
ing on the issue, program, or policy. They may range from simple to complex, 
such as frequencies (e.g., number of people projected to receive screening 
tests because of a new program), relative or absolute differences (e.g., relative 
risk difference or absolute percentage change in persons vaccinated after a 
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new program was implemented), or statistical modeling (e.g., the projected 
costs and benefi ts over many years after ending a policy).55, 82, 83, 85 More 
details about communicating prediction and evaluation data to lay audiences 
are included in Chapter 7.

The last role for data in messages to lay audiences is to maintain  awareness. 
There are many issues, risk factors, interventions, and programs with which 
lay audiences may be familiar (e.g., hand washing to reduce the risk of infec-
tious disease transmission, the benefi ts of physical activity, screening for 
breast cancer, requiring mandatory school immunizations). A major chal-
lenge for communicators is to try to keep an issue, risk factor, or intervention 
in the minds of lay audiences.80, 81

This role is similar to the raising awareness role for data, and the types 
of data that are most useful are similar. For example, a data-oriented aware-
ness maintenance message encouraging people to use motor vehicle safety 
belts might stress the increase in use over time (“safety belt use more than 
doubled in our state since 1985”), but remind people to keep using them 
 regularly (“Regular safety belt use reduces the risk of a serious motor vehicle 
injury by about 40%. It remains the most effective way of reducing your risk 
of a motor vehicle injury”) (Chapter 3).

Although the roles for data were described separately, data serving dif-
ferent roles can be combined in messages.55 For example, when developing 
a message to encourage people to take a specifi c action, it could include 
(a) data to help raise awareness about a preventable public health problem 
(a gloom theme) and (b) explanatory data to demonstrate the effectiveness of 
an intervention (a hope theme).55, 86

Other Considerations

In addition to considering the roles that data-related messages may play, 
there are a few other major factors to remember for data selection and pre-
sentation, most of which were discussed in detail in Chapters 3 and 4 and 
will only be briefl y reviewed here.

First, given the limited science, mathematical, and document literacy of 
lay audiences, if data are used, they should be used sparingly to minimize 
cognitive burden (Chapter 3) and presented in formats likely to be familiar, 
such as pie charts or certain types of icon arrays (Chapter 4). Given the tech-
nological advances that make it easy and inexpensive to rapidly present data 
to audiences through multiple communication channels, there is a serious 
possibility that too much information will be presented at too fast a pace for 
many individuals to process.

Second, the way in which data-oriented messages are framed as gains 
 (benefi ts) or losses (negative effects) is highly infl uential, particularly if the 



184  MAKING DATA TALK

purpose of the communication is to persuade or to support informed decision 
making. As noted in Chapter 3, data used for primary prevention purposes, 
such as attempting to persuade lay audiences to adopt safer sexual behaviors 
or to reduce their risk of skin cancer, should be selected and presented in such 
a manner as to emphasize the positive effects of the recommended action or 
behavior. Conversely, for secondary prevention, such as recommending screen-
ing to identify diabetes or treatable types of cancer, data should stress the 
potential negative effects of the health condition or the effect of failing to be 
screened.

Third, the order or sequence in which data are presented will have an 
infl uence on how information is remembered. Numbers presented fi rst (pri-
macy) and last (recency) are much more likely to be remembered than num-
bers presented in the middle of a list.87 Furthermore, numbers presented 
fi rst as part of efforts to assist audiences in estimation will heavily infl u-
ence (anchor and adjust) subsequent estimates (Chapter 3). The implication 
of these tendencies is that communicators need to pay particular attention to 
the numbers being presented fi rst (and last, if more than two numbers are 
presented) because they are more likely to be remembered by audiences and 
infl uence subsequent judgments.

Fourth, it is important to identify and make numbers “stand out” by show-
ing what is unique or novel about them. This will help gain audiences’ atten-
tion88 and may indicate what is potentially most newsworthy for journalists.89 
For example, effectively communicating science sometimes requires commu-
nicators to challenge traditionally held beliefs.90, 91 Reporting a counterintuitive 
data fi nding may be helpful not only to gain an audience’s attention, but also to 
promote deeper levels of cognitive processing (i.e., central processing of mes-
sages as in the Elaboration Likelihood Model)92 to understand an anomaly.93

Finally, the importance of integrating words, numbers, and symbols can-
not be overstated (Chapter 4). This usually requires using text or symbols, in 
conjunction with numbers, to summarize the key messages that communica-
tors are attempting to demonstrate. This is often done by using data-oriented 
metaphors or providing peripheral cues in visual presentations.

This chapter contains a great deal of information about selecting a pre-
senting data to lay audiences. Using the OPT-In framework and overarching 
issues just reviewed, Table 5.2 provides a brief and practical checklist sum-
mary of major steps to consider.

Applying OPT-In: Case Studies of Communicating Health Data 
to Lay Audiences

There are many public health issues and specifi c situations, ranging from one-
on-one interpersonal interactions to large-scale public health campaigns, in 
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which translating data is part of the communication process. In this section, 
we present six case studies that use the OPT-In framework and  demonstrate 
the process through which communicators consider selecting and presenting 
health data to lay audiences. Although these case studies all use the four 
phases of the OPT-In framework (organize, plan, test, integrate), they do 

Table 5.2  Summary Checklist of Factors to Consider when Selecting and 
Presenting Data to Lay Audiences

OPT-In Framework

• Organize

✓ Review/synthesize state of scientifi c knowledge and consensus
✓ Identify storyline
✓ Determine if messages need to contain data to help convey storyline
✓ Become familiar with data (why they were collected, possible limitations)
✓ Tie data back to broader context of existing scientifi c knowledge
✓ Assess scope and resources needed to support communication effort 

• Plan

✓  Determine purpose for communication: increase knowledge/awareness, instruct, 
facilitate informed decision making, or persuade

✓ Analyze audience(s)
✓  Consider communication context for audiences, such as competing issues for their 

attention, emotion level, venue, timing
✓ Develop preliminary message(s), taking into consideration functionality
✓ Select strategy (active, passive, or both) to reach audiences

• Test

✓  Conduct informal or formal testing of communication messages, materials, and 
channels

✓  Conduct usability testing or related performance testing of communication 
 materials and presentation formats

• Integrate

✓ Integrate the total range of communication messages and channels over time
✓ Provide additional resources for information seekers
✓ Convey messages clearly and make them useful to audiences
✓  Help audiences understand what scientifi c fi ndings mean within larger scheme of 

health and science, and recommend action(s) to take

Overarching Issues

✓  Recognize data can enhance source credibility and increase message believability, 
but may not be necessary or helpful 

✓  Determine what role(s) data can play in messages (raise awareness, reduce levels of 
concern, explanation, provide contextual information, predict, evaluate, or maintain 
awareness) 

✓  Use data sparingly to minimize cognitive burden, and present them in formats 
likely to be preferred and familiar to audiences

✓ Consider framing effects (gains [benefi ts] or losses) when selecting data to present
✓ Consider the order in which data are presented (primacy and recency effects)
✓ Make key data stand out by emphasizing what is unique or important about them
✓ Integrate numbers with words and symbols
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not include all of the aspects within each level. In particular, they generally 
include less information about testing.

These examples were chosen because we believe they represent fairly 
typical situations that public health practitioners and researchers face when 
considering whether, and how, to communicate data to lay audiences in situ-
ations involving some type of individual-level change (e.g., in knowledge, 
beliefs, attitudes, intentions, or behaviors) among members of the general 
public. As such, the lay audiences for these communications are generally 
the public or the press, rather than policy makers.

Mass Media Public Health Campaigns: Telephone Quitlines 
for Smoking Cessation

A common public health activity is health promotion—encouraging people to 
adopt healthier behaviors or discontinue unhealthy behaviors (persuasion)—
with prevention or delaying an adverse outcome as the goal.94 Public health 
mass media campaigns are commonly used for large-scale health promotion 
in attempts to improve health behavior among the public and have been suc-
cessful at gaining attention and infl uencing behavior change for many public 
health issues.56 Mass media campaigns generally occur when there is strong 
scientifi c consensus about what is effective, as is the case for using safety 
belts, being immunized, using condoms, screening for colorectal cancer, 
hand washing and related behaviors to reduce the risk of infectious disease 
transmission in clinical settings, increasing physical activity, and screening 
for cholesterol.

Many mass media smoking cessation campaigns have been conducted to 
encourage smokers to quit (especially at the state level) and have been shown 
to be effective at reducing tobacco use when used as part of multicomponent 
(comprehensive) tobacco prevention and control efforts.95 They often use 
television, radio advertisements, or public service announcements to encour-
age smokers to call a telephone quitline (e.g., a toll-free telephone number) to 
get help from a professional with quitting. Persons in most states have access 
to a toll-free quitline.96

Organize

The organize phase of the OPT-In framework (reviewing and synthesizing 
scientifi c information and developing a storyline) in this case is straightfor-
ward. There is little need to extensively review or synthesize the science, 
given the research on the benefi ts of quitting smoking,97 the availability of 
effective approaches for quitting,97, 98 and the evidence that cessation cam-
paigns increase the number of calls to telephone quitlines.95 The science-
based storyline is that quitting smoking can reduce health risks. A key aspect 
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of the message to smokers, however, is providing them a telephone number 
to call to get help to quit (Figure 5.1). Note the importance of including this 
action step (Chapter 3)—providing people with something to do—as a way 
to help them address the problem raised by the storyline.

Plan

The plan phase involves considering the purpose for communication, con-
text, strategy, conducting audience analysis, and developing preliminary 
messages. Two of these components of planning are straightforward for a 
mass media quitline campaign and do not require much elaboration. The 
purpose for a quitline campaign is persuasion; that is, trying to get smokers 
to quit smoking. An active strategy would be used, as by defi nition, a mass 

Figure 5.1 Source: Adapted from a smoking cessation campaign poster used in New 
York City.



188  MAKING DATA TALK

media public health campaign involves active efforts to reach intended audi-
ences with messages.

Audience analysis is an important component of planning. Cigarette 
smokers are clearly the intended audience.* However, smokers’ attitudes 
and beliefs about smoking can vary by demographics; furthermore, not all 
smokers are interested in, or intend, to quit.99 For example, some smokers 
have fatalistic attitudes and believe that they have already done themselves 
irreparable damage or not care much about the adverse health effects from 
 smoking.100 Another audience consideration making it diffi cult to reach smok-
ers with messages about cessation is that they are aware that their behavior 
is unhealthy and not socially condoned, and they often try to avoid being 
exposed to antismoking messages.101

Context is a major concern for all public campaigns, given that people are 
exposed to hundreds of advertising messages per day, making it diffi cult to 
“break through” and gain audience attention (Chapter 2). Another challenge 
is that there are many “pro-tobacco” messages, as tobacco companies spend 
billions on advertising and marketing to help encourage smokers to continue 
using their products.102

The next component of planning is to develop preliminary messages. As 
discussed throughout this book, many factors are involved in decisions about 
what messages to use and how to present them to audiences. Data, or messages 
based on data that do not use actual numbers, may not be needed for mes-
sages used in public health campaigns designed to increase use of quitlines. 
Obviously, letting audiences know that a quitline exists to help them and what 
the telephone number actually is are essential to include in messages.

But in a campaign to increase the use of quitlines, data in messages could 
play a role in raising awareness, maintaining awareness, or explanation (cause 
and effect). Data could be included that mention how many smokers have 
successfully quit or let audiences know about the health benefi ts of quitting 
with which they may not be familiar. Here are a few data-containing, or 
data-based, messages that could be used:

More than half of all smokers have successfully quit.• 
Regardless of your age, quitting smoking can improve your health.• 
Within 1 year of quitting, a smoker’s chance of having a heart attack is • 
reduced by about 50%.

These messages do not use data to stress the health risks of continuing to 
smoke, many of which are known to smokers. The second message contains 

* Although family members and friends of smokers sometimes call quitlines, they are not the 
primary audience.
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no actual numbers but is based on a synthesis of research studies (similar to 
the approach used in Figure 5.1). Note how messages are framed in a pos-
itive manner (Chapter 3) and stress the benefi ts of quitting. Coupled with a 
message about the quitline number itself, the overall role of these messages 
is to help give smokers hope: it’s not too late to quit and there’s somewhere 
to turn to get help.

Test

Public health mass media campaigns are expensive, and using ineffective 
messages must be avoided at all costs. Thus, formative and usability testing, 
the two components of the test phase of OPT-In, are especially critical. If 
communication channels besides mass media, such as Web sites, are part of 
a campaign to increase quitline use, then usability testing would be impor-
tant. However, the test phase would mainly involve formative testing of pre-
liminary messages, using one or more techniques, such as focus groups with 
intended audience members.

After completing the testing phase, messages, whether they contain data or 
not, would be fi nalized before beginning a quitline mass media campaign.

Integrate

Integration for a quitline campaign would involve ensuring that communi-
cation efforts are coordinated and that messages are consonant with current 
scientifi c understanding. The latter is not an issue here, as smoking cessation 
is a well-studied and established component of tobacco control and prevention 
efforts. Integrating a quitline mass media communication campaign is also well 
understood. It might include ensuring that written or other types of materials 
with consistent messages are widely available through multiple communication 
channels, and working with health care providers and their organizations to 
ensure that they are aware, and supportive, of the quitline campaign.

Community Health Promotion: Colorectal Cancer Screening 
among African Americans

Health promotion in community settings is another common public health 
activity, and it is conducted by health, community, professional, and other 
organizations for a variety of public health issues.94 Communication for health 
promotion may involve using a wide variety of approaches, such as using 
earned or paid media; distributing materials widely (e.g., brochures, posters, 
products, coupons); or sponsoring community events.94 Data  messages can 
play a role in each of these approaches.

Colorectal Cancer is a leading cause of cancer death in the United States.103 
Screening (e.g., fecal occult blood tests, colonoscopy) can substantially 
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reduce the risk of developing advanced colorectal cancer,104 but these tests are 
underused.103 In a recent experimental study, Nicholson and his  colleagues105 
examined the effects of having African American adults read differently 
framed messages about colorectal cancer in newspaper stories. They found 
that message framing colorectal cancer (impact, disparity, or progress over 
time), which included the use of data-oriented messages, was highly infl uen-
tial and demonstrated the importance of message testing.

The fi ndings and implications of this important research are discussed 
in this case study. We apply the OPT-In model, but because this  example 
is based on an experimental research study of messages, the plan and test 
phases are discussed together. Also, as this was not an actual public health 
communication activity or intervention, some aspects of OPT-In are not 
applicable (e.g., context and strategy components of the planning phase, 
usability testing for the testing phase, and the integration phase).

Organize

A review and synthesis of research and surveillance fi ndings demonstrate 
that colorectal cancer is an important health problem and that effective screen-
ing tests exist to identify and treat it at early stages of the disease. African 
Americans currently underuse colorectal cancer screening tests and they are 
more likely than other racial/ethnic populations to be diagnosed with this type 
of cancer at later stages of  disease.103 The basic storyline used in this study 
was, “Colorectal cancer is a serious health problem that can be prevented.” 
As with the smoking  cessation example, it was also important to incorporate 
some type of action step in messaging, such as “resources are available in this 
community to help you get screened for this health problem.”

Plan and Test

As in the quitline case study, understanding several components of the 
OPT-In framework’s plan phase for colorectal cancer community health 
promotion are straightforward. Although Nicholson’s study had an element 
of attempting to increase knowledge about colorectal cancer and how to 
 prevent it, the primary purpose for communication was persuasion: African 
American adults aged 40 years or older would be encouraged to get screened 
for colorectal cancer in a community  setting. Because this was an experimen-
tal study, there are no contextual factors to consider, nor is there a commu-
nication strategy. However, if it were an actual community health promotion 
effort, clearly an active strategy would be employed.

Understanding the middle-aged and older African American audience is 
especially important for health promotion. Past history and level of distrust 
are critical determinants used by audiences when assessing the source and 
content of messages (Chapter 2). Many African Americans have low levels of 
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trust for the health care “establishment” and its representatives.106 Furthermore, 
there are abundant news media messages about the relative disadvantages that 
African Americans experience in areas other than health, such as education 
or fi nance,107 which could be perceived as negative or discouraging.

The major emphasis of the study itself was on preliminary message devel-
opment (plan phase) and formative testing of messages (test phase) and 
are discussed together here. The researchers set out to determine African 
Americans’ responses to differently framed messages about colorectal 
 cancer. The responses included the effects of messages on emotions, as well 
as whether messages infl uenced intent to obtain colorectal cancer screening. 
Messages effects were assessed through questionnaires completed by study 
participants.

Different message frames (Chapter 3) were used in mock newspaper  
articles that were written in a format similar to those found in USA Today 
(Figure 5.2). Each article contained a headline, subheadline, data on  colorectal 
cancer mortality (including a visual modality, such as a bar chart or line 
graph), and interpretive text about the fi ndings. The role of data in these 
stories was to help raise awareness. News stories were further  contextualized 
for audiences by including a quote from a fi ctitious community member; 
at the end of each story, a list of available local community resources was 
included that could help an audience member who wanted to be screened.

Study participants were randomly assigned to read an article about 
 colorectal cancer among African Americans that contained one of three 
message frames: (a) impact on African Americans, (b) disparity among 

A B

Figure 5.2 Two ways of framing the health disparities issue. The (b) “progress” 
framed story led to a signifi cantly greater degree of positive emotion and intentions to 
be screened than the (a) “disparities” framed story. (Source: Courtesy of the Saint Louis 
Center of Excellence in Cancer Communication Research, 2008.)
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African Americans compared to whites (based either on current differences 
or differences over time), or (c) progress over time, emphasizing the declin-
ing rate of African American deaths from colorectal cancer during the past 
two decades. Data were selected and presented for each article in such a way 
as to support the underlying message’s frame. These examples demonstrate 
the use of data in the mock news stories:

Impact•  African Americans have a high rate of colon cancer, with thou-
sands dying each year. This disease kills more African American men 
and women annually than all other cancers except lung cancer. An esti-
mated 7,000 African Americans will die this year from colon cancer.
Disparity•  African Americans are more likely to die from colon cancer 
than whites, with much of the disparity a result of African Americans 
being less likely to be tested for this disease.
Progress•  African Americans are making great strides, as death rates 
from colon cancer are decreasing in the African American community. 
Rates of colon cancer deaths for African Americans have decreased by 
14% over the past 20 years. Much of the improvement is a result of the 
growing number of African Americans being tested. Despite obstacles, 
more than 5 million African Americans are screened each year for 
colon cancer.

The researchers found that the news story with the progress-framed mes-
sage resulted in more positive emotions and a greater intention to obtain 
 colorectal cancer screening, whereas the story with a disparity-framed 
 message resulted in more negative emotions and a lesser intention to obtain 
colorectal cancer screening; fi ndings for impact-framed messages were inter-
mediate. The implications for communication would be that messages using 
a progress frame would likely be more effective for encouraging colorectal 
cancer screening than other types of frames for African Americans, and that 
data should be selected and presented to support the progress-framed mes-
sage, such as showing trends using a line graph.

Comments

Because this was an experimental study, no fi nal messages were ultimately 
developed or communicated to lay audiences. It is important to realize that 
this was only one study, so readers should be cautious about concluding 
that colorectal cancer messages emphasizing disparity or impact are less 
effective among African Americans. The important points of this study for 
messages in general, and for the selection and presentation of data-oriented 
messages, are the importance of conducting audience analysis and message 
testing before developing communication materials. It also demonstrates the 
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close relationships between storyline, purpose, audience, and framing when 
it comes to selecting and presenting data to lay audiences (Figure 5.2).

Shared Decision Making in Clinical Settings: 
Angina Treatment

Communicating with lay audiences about data can occur in clinical settings. 
Although there are those who prefer that their health care providers use a 
paternal approach and make decisions for them, most people desire a two-
way communication process for health care decisions that takes into account 
their values and preferences (shared decision making).108, 109 Shared decision 
making is especially helpful when people need to make decisions about seri-
ous health problems, such as treatment for cancer. A broad array of patient 
decision aids have been developed and tested,25, 110 many of which involve 
selecting and presenting data as part of shared decision making.25, 109

Coronary heart disease is a serious health problem that has long been 
the leading cause of death in the United States.111 Angina, a symptom of 
this disease, is characterized by sharp or severe chest pain that may radiate 
to other parts of the body, such as the arms, jaw, or abdomen, and is caused 
by narrowed coronary arteries.112 Several options are available for treating 
angina, including medication, coronary artery bypass surgery, or angio-
plasty (a procedure that involves threading a balloon-like device to “open 
up” coronary arteries and placing stents to help keep arteries open).113

There are individuals for whom medication alone is not very successful 
in treating angina, which can limit their choice to bypass surgery or angio-
plasty. Although bypass surgery is the most effective treatment, it causes 
substantially greater short-term disability (e.g., postoperative pain, more hos-
pitalization days, longer time away from work) than angioplasty.114–117 Which 
treatment is “best” for individuals involves many considerations, including 
the severity of underlying disease, presence of other medical conditions, risk 
of serious side effects, and expected length of disability. This case study 
applies the OPT-In framework for selecting and presenting data to support 
patient decision making in a clinical setting when the angina treatment 
choice is between bypass surgery and angioplasty.†

Organize

Reviews and syntheses have been conducted based on the substantial 
research literature on angina treatment.113 They indicate that although there 
is generally consensus among scientists that bypass surgery is the most 

† Although discussed here as a dichotomous choice, another option for persons with angina is to 
make bypass surgery a last resort, that is, use it only if angioplasty is unsuccessful.
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 effective treatment, angioplasty is also effective. As mentioned above, bypass 
surgery creates greater short-term disability; it also has a slightly higher risk 
of serious side effects than angioplasty.113, 116

Storyline development is the next component of the organize phase. The 
storyline for angina treatment in this situation is, “Given your specifi c set 
of circumstances, there are two treatment options for treating your angina: 
bypass or angioplasty. Considering your specifi c situation, weigh the scien-
tifi c evidence before making your decision about treatment.”

Plan

The communication purpose is informed decision making, that is, hav-
ing individuals with angina make treatment decisions based on scientifi c 
 evidence–based messages and in consultation with their health care provid-
ers. However, there is at least some element of persuasion, given that health 
care providers are trying to persuade people to consider scientifi c evidence 
before deciding about treatment.

The audience consists of individuals in clinical settings with angina. The 
decision-making processes of people can vary greatly. For instance, individ-
uals may have widely different attitudes toward surgery, with some strongly 
opposed to it while others hold more favorable attitudes. The role of scien-
tifi c data in decision making by lay audiences in clinical or other settings 
can also vary greatly. Although most lay audiences have diffi culty under-
standing numbers, especially probability (risk) estimates, many people can, 
with some instruction, learn “statistical reasoning.” On the other hand, there 
are people who strongly prefer not to view or consider data as part of their 
decision-making process (Chapters 2 and 3).

Regarding contextual factors, treatment decisions about life-threatening 
forms of disease can generate intense emotions, especially fear (Chapter 3).108 
Health care providers need to be prepared to address fear or confusion among 
individuals facing a potentially life-threatening decision. Timing is another 
relevant contextual factor for people facing important health decisions and 
experiencing high levels of emotion. They may need additional time (e.g., 
another offi ce visit) to think about their options. Financial considerations 
can be another major concern: not only is bypass surgery more expensive 
than angioplasty, but the length of disability is also longer and may result in 
greater loss of employment income.

The next component of planning, and the major emphasis of this case 
study, is preliminary message development. The storyline (“Weigh the sci-
entifi c evidence before making a treatment decision”) and the preliminary 
message are essentially the same; the key decision communicators must 
make about the message is how to present the scientifi c evidence to patients 
about treatment options. This involves making decisions about (a) whether 
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to include data, (b) what data to include, and (c) how to present data most 
effectively to support patient decision making.

For most people, data about the effectiveness of different angina treatment 
options should be included in messages, as research has shown that health 
data can play an important role in decision making by members of the gen-
eral public in clinical settings.118 The roles that data might play in messages 
will vary, depending on individuals and their preexisting attitudes or beliefs. 
Data clearly are used, fi rst and foremost, for predicting the anticipated out-
come of treatment, but may also serve other roles, such as raising awareness 
or reducing levels of concern.

There is growing research suggesting that presenting absolute risk (prob-
ability) data in the form of natural frequencies (e.g., 1 out of 60 people) 
is more effective than using percentages or other types of data in clinical 
settings (Chapter 3). Furthermore, for treatment decisions, data messages 
framed positively (i.e., in terms of the likelihood of success) are likely to 
be more effective with lay audiences than negatively framed messages. This 
means that data messages for persons considering angina treatment options 
should be framed and presented to predict the likelihood of reducing or 
eliminating their angina symptoms.

Much research has been conducted on presenting data in clinical settings 
using different formats, especially visual presentations of data.40 Visual data 
displays that demonstrate natural frequencies such as “part-to-whole” relation-
ships for predicted outcomes are likely to be more effective than other presen-
tation format. Icon arrays (Chapter 4), such as the one shown in Figure 5.3,119 
would be a particularly appropriate format for presenting data on scientifi c 
research about the angina treatment options of bypass surgery and angio-
plasty. As shown in this icon array, bypass surgery has a higher success rate.

Several design features of this icon array contribute to the effectiveness of 
this visual presentation. First, the text associated with the graphic is framed 
in terms of the likelihood (probability) of success. Second, all the darkened 
icons are adjacent to each other, as opposed to being randomly scattered, 
which allows viewers to rapidly assess proportion size with minimal cogni-
tive burden. Third, the two arrays are placed one above the other, providing 
the opportunity for patients to easily make comparisons.

Strategy is the fi nal component of planning. In clinical settings, commu-
nication strategies can be active or passive, but usually involve both. For 
 individuals with symptoms or certain conditions who have sought health care, 
the communication strategy can, on one level, be considered passive, as peo-
ple seek the advice of health care providers about their specifi c  problem. But 
health care providers also actively provide additional information about the 
same health care problem, as well as potentially discuss other health care 
issues unrelated to the major reason patients sought care. For example, a health 
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care provider may educate a patient about previously undiagnosed hyperten-
sion. Both active and passive strategies are likely to be used regarding angina 
treatment options for angina. Persons with angina may arrive unexpectedly in 
health care settings because medication alone failed to relieve their symptoms 
and seek advice from health care provider. Conversely, through active ques-
tioning, health care providers may discover that their patients with angina 
experience symptoms unrelieved by medication alone.

Test

Testing and fi nalizing data-containing messages is highly informal in clini-
cal settings. Whether individuals prefer not to receive data-oriented messages 

Figure 5.3 Pictographs used to illustrate comparisons in cure rate between (a) balloon 
angioplasty and (b) bypass surgery. (Source: Fagerlin A, Wang C, Ubel PA. Reducing the 
infl uence of anecdotal reasoning on people’s health care decisions: Is a picture worth a 
thousand statistics? Med Decis Making. 2005;25(4):398–405.)

Successfully cured
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A

B

Successfully cured
of angina

Not successfully cured
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Not successfully cured
of angina
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about angina treatment options can be learned by simply asking them if they 
are opposed to such messages. If so, verbal descriptors (e.g., higher chance, 
lower chance) can be used to describe the likelihood of  successful outcomes 
from angioplasty versus bypass surgery. Usability testing is unlikely to be 
relevant in most clinical settings.

Integrate

Integration refers to both the synchronization of communication efforts 
and meaning within the broader context of scientifi c understanding. In 
 clinical contexts, such as communicating with patients about angina treat-
ment options, they are essentially one and the same. As part of the process 
of explaining treatment options and success rates, patients can be provided 
with additional materials or told of other science-based information outlets 
such as written materials, DVDs, podcasts, or Web sites.

Releasing a Major Data Report: National Estimates of Tobacco, 
Alcohol, and Other Drug Use among Adolescents

One common type of situation in which government health agencies, and 
some nongovernmental organizations (NGOs), attempt to communicate data 
to lay audiences is when a major data report is released. The annual report 
to the nation on cancer,120 and survey fi ndings on selected topics by the Pew 
Foundation121 and the Kaiser Family Foundation,122 are examples of reports 
that contain substantial amounts of data of interest to some lay audiences. 
Cross-cutting or topic-specifi c public health reports may also be published 
at the state, regional, and local level by public health agencies and NGOs. 
Sponsoring organizations often seek news media coverage about their fi nd-
ings in the hope that their messages will reach, and potentially infl uence, the 
public and policy makers.

One example of the release of a report that contains extensive amounts of 
public health data occurs every December when the national data on preva-
lence and trends for tobacco, alcohol, and other drug use among adolescents 
are released at a press conference. These data come from the University of 
Michigan’s Monitoring the Future (MTF) surveys, which have been con-
ducted annually since 1975123 with funding from the National Institute on 
Drug Abuse.

Organize

Reviewing and synthesizing in this example is somewhat different than 
in previous case studies, as it does not usually entail reviewing the scien-
tifi c  literature. (Research has clearly shown the health hazards of tobacco, 
alcohol, and other drug use with the exception of newly developed drugs, 
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for which the health risks may not be familiar to lay audiences.) Instead, 
organizing consists of (a) examining current prevalence and trend data in the 
form of tables, line graphs, or bar charts, (b) determining if the prevalence 
for each substance and adolescent population group has increased, decreased, 
or is unchanged, and (c) explaining prevalence estimates or trends. This last 
point is especially important to remember, as lay audiences look to experts 
to explain why something is happening (Chapters 2 and 3).

Because MTF surveys collect data about multiple substances, there are 
several potential storylines that could be used as the basis for developing 
messages (e.g., separate storylines about cigarettes, alcohol, marijuana, 
cocaine, or other drugs) depending on prevalence or trends.

Plan

The next phase of the OPT-In framework is planning. The purpose for 
communicating the fi ndings or conclusions from a public health data–ori-
ented report to lay audiences is usually to increase knowledge or to per-
suade, depending on the organization and its goals. For government agencies, 
research institutions, and some NGOs, the communication purpose is more 
likely to be to increase knowledge. Advocacy groups are most interested in 
communicating fi ndings to lay audiences for the purpose of persuasion, for 
example, to try to infl uence decisions by policy makers about policies, pro-
grams, or resource allocation (Chapter 7).

But data reports may have both an increased knowledge and persua-
sion purpose; for example, reporting the numbers themselves may serve to 
increase knowledge, while the interpretation or explanation of the fi ndings 
may have a more persuasive purpose. Data themselves may play any, and 
sometimes all, of the roles listed in Table 5.1, that is, raising awareness, 
explaining, providing context, predicting, evaluating, or maintaining aware-
ness, depending on the issues and audiences.

The major audience for the annual release of the MTF report is the press, 
as a conduit to reach the public and policy makers. Audience analysis involves 
fi rst understanding journalists and the type of messages most likely to gain 
their interest and to encourage them to create news stories that will dissem-
inate the new information (Chapter 2). Those responsible for planning the 
release of the annual MTF report are well aware of the characteristics and 
needs of reporters, and the type of information most likely to garner their 
attention. They provide, or make them aware, of written materials, such as 
press releases and visual presentations, that highlight key data points. Press 
releases often also include statements from the leading scientists involved 
with the surveys. Such information subsidies help to address the tendency 
of reporters to satisfi ce (Chapters 2 and 3). Finally, the press conference 
includes high-level federal agency offi cials, such as the Secretary for the 
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U.S. Department of Health and Human Services, which helps to gain the 
interest of reporters.

The major contextual factor for releasing a report designed to get the atten-
tion of reporters is timing. Competing news stories about other topics can 
gain reporter interest; conversely, a major breaking story about adolescents 
and drug use may increase interest in data. The release of MTF data and 
press conference usually occurs in mid-December just before the Christmas 
and New Year holidays,124, 125 which historically is a slower time of the year 
for certain types of news events and stories. This increases the likelihood that 
the press conference and press release with the latest MTF fi ndings on adoles-
cent use of tobacco, alcohol, and other drugs will be of interest to reporters.

The fi nal components of planning are developing the preliminary message 
and the strategy. In a data report such as the annual MTF survey data release, 
unlike most other situations involving communicating public health informa-
tion to lay audiences, data themselves, and their interpretation (explanation), 
constitute the messages. As in the angina treatment case study, preliminary 
messages are essentially equivalent to storylines. For MTF data, given that 
data are collected about adolescent use of many types of substances, many 
different messages are possible. Selecting data to present to lay audiences 
depends on prevalence estimates, trends, and other factors that may infl u-
ence the fi ndings.

For a press-oriented event based on the release of a data report, an active 
strategy is necessary to gain the attention of reporters. For the MTF annual 
data release, and typical of the approach used for the release of other major 
reports, the investigators themselves, as well as public affairs personnel, 
press offi cers, or other communication liaisons, create written materials for 
journalists (e.g., press releases, tables and fi gures), as well as information 
about a Web site where more information is available. Communication liai-
sons attempt to reach reporters by email or telephone to notify them about 
the report and provide details about the press conference and press releases.

For the MTF report, two press releases are created by the research team 
at the University of Michigan: one for tobacco and another for alcohol and 
illicit drugs. In addition, a parallel press release is prepared by the spon-
soring federal agency. The texts of these releases are fi ve to six pages in 
length and contain major data highlights and interpretation; quotes are also 
included from the scientists who produce the report. Press release text is 
supplemented with data tables and fi gures, which ranged in 2005 and 2006 
from 15 to 51 pages in length.124, 125

Test

When the primary audience is journalists, as it is with the release of MTF 
reports, it is rare to conduct formal or informal testing before preliminary 
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messages are fi nalized. It is usually impractical to conduct formative research 
or usability testing with journalists for a specifi c report release: their work 
load is heavy, and there is the possibility that information may inadvertently 
be “leaked” before the planned release date.

Thus, it is essential that communication liaisons be knowledgeable about 
the interests and needs of journalists, for example, what journalists are 
likely to consider newsworthy and the type of information in a data report 
most likely to be considered compelling.126 Communication liaisons at the 
University of Michigan and the National Institute on Drug Abuse have sub-
stantial experience working with journalists and a good understanding of 
messages likely to resonate with reporters.

Integrate

Integration is essential when rolling out a report for which organizations 
would like to gain widespread interest among journalists. For a press con-
ference or press release, synchronization is crucial; materials need to be pro-
vided or made available (e.g., on Web sites) to reporters in a timely manner 
so that they have what they need to help them write news stories or video-
tape interviews. For the MTF report, written materials, tables, and fi gures 
are made available on a Web site on the date and time of the press confer-
ence and press releases.

Messages contained in the MTF materials are carefully considered in the 
context of what they will mean for those involved in the fi elds of drug, alco-
hol, or tobacco use among adolescents, given earlier scientifi c research, sur-
veillance fi ndings from other data sets, and activities in areas such as public 
health, clinical medicine, and education.

Below are slightly modifi ed examples of fi nal messages included in the 
2005 MTF press release about tobacco,124 and the 2006 MTF press release 
about alcohol and illicit drug use.125, 127 It is worth noting several charac-
teristics of these messages that are likely to make them effective, such as 
the use of natural frequencies, description of trends, interpretation, and 
prediction.

At present, about 1 in 11 eighth graders (9%) indicate smoking in the • 
prior 30 days, as well as 1 in every 7 tenth graders (15%), and nearly 1 
in 4 twelfth graders (23%).
Teen smoking had been in steady decline from the recent peak levels of • 
use reached in the mid-1990s through 2004 . . . but the rate of decline in 
their use of cigarettes has been decelerating over the past several years; 
in 2005 the decline halted among eighth grade students.
Furthermore, the rise in the proportion of students seeing smoking as • 
dangerous leveled this year in both eighth and tenth grades . . . None 
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of these changes bodes well for future progress in reducing smoking 
among youth.
This year’s survey reveals that a fi fth (21%) of today’s eighth grade • 
 students, over a third (36%) of tenth graders, and about a half (48%) of all 
twelfth graders have ever taken any illicit drug during their lifetime.
Marijuana, by far the most widely used of the various illicit drugs, • 
showed the fi fth consecutive year of decrease among tenth- and twelfth-
grade students, but it appears the recent declines in marijuana use have 
stopped among eighth graders.
“Perceived risk is often a leading indicator of changes in actual use” • 
[Lloyd] Johnston (principal investigator of the MTF surveys) said, “So, 
when we see a change like this, we take it as an early warning of trou-
ble ahead.
Not all drugs have shown appreciable declines from their recent peaks. • 
In particular, the use of prescription-type drugs like narcotics, tranquil-
izers, and sedatives remains at relatively high levels.

Publication of Research Study in a Scientifi c Journal: Alcohol Use 
Disorders (AUD) among Adults

Although scientifi c studies are of most interest to researchers and practitio-
ners, there are times when a study in a scientifi c journal contains fi ndings 
that warrant communication to lay audiences. A published research study 
showing low levels of adult immunization, for example, could include recom-
mending approaches for increasing immunizations and ultimately become a 
springboard for messages to lay audiences. A few examples of research stud-
ies that could lead to communication efforts about personal (individual-level) 
health with lay audiences include nutrition (e.g., diet, obesity), cancer, repro-
ductive health, child and adolescent health, immunization, or substance use 
(alcohol, tobacco, or other drugs). (Communication about issues potentially 
relevant to lay audiences for acute public health situations and policy debates 
are discussed in Chapters 6 and 7.)

A study on national estimates of alcohol abuse and alcohol dependence 
(AUD) among adults published in the July 2007 issue of the Archives of 
General Psychiatry provides a good example of communicating data fi nd-
ings from a scientifi c article to lay audiences.128 The article contained seven 
detailed data tables and one fi gure on a range of estimates, including prev-
alence of AUD, contributing factors, comorbid conditions such as other 
drug use or psychiatric disorders, average age of onset and duration of epi-
sodes, disability, and treatment. Active efforts by the scientifi c journal, the 
National Institute on Alcohol Abuse and Alcoholism, study authors, and 
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communication liaisons were successful in achieving extensive news media 
coverage about the study’s fi ndings.

Organize

The review and synthesis of the science occurs mainly within the scien-
tifi c journal article itself (through reviews of the literature and the context 
and implications of the research fi ndings included in the Introduction and 
Discussion sections). This was true for this study on alcohol. The authors 
reviewed health and other impacts of AUD and fi ndings from prior surveys, 
compared their fi ndings with prior research, provided possible explanations, 
discussed potential implications, and included a call to action for better edu-
cation of the public and policy makers about AUD, and also encouraged 
persons with AUD to seek help.

Several storylines were evident based on prior research and the fi ndings 
from this study: (a) a large proportion of adults experience AUD during their 
lives, (b) some population groups are at greater risk than others (e.g., youn-
ger adults, American Indians), (c) there are often long delays between the 
onset of AUD and treatment, and that (d) most people with AUD fail to 
receive any treatment.

Plan

As with the prior case study on the release of data reports, the news media 
is the primary lay audience in the hope that news stories will reach the pub-
lic or policy makers. The three components of the planning phase of the 
OPT-In framework—audience analysis, context, and strategy—are essen-
tially the same as in the previous case study about releasing a major data 
report and will not be reviewed again here in depth. Thus, understanding 
journalists well, the context in which they work, and the types of informa-
tion they need is essential. An active strategy is needed to reach them. For 
the alcohol study, press releases were developed and distributed to report-
ers by staff members of both the Archives of General Psychiatry and the 
National Institutes of Health (NIH).129, 130

The purpose for communicating research fi ndings from a scientifi c journal 
article to lay audiences is usually to increase knowledge or to persuade. For 
the alcohol study, the primary purpose for communication was to increase 
knowledge about AUD.128–130 However, there appears also to have been a 
persuasion purpose, shown by statements such as a call to action to change 
public and professional attitudes about alcohol use, the need to destigmatize 
(alcohol use) disorders, and encouraging earlier identifi cation and treatment 
of persons with alcohol problems, all of which were included in the article 
and the NIH press release.128, 130
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The preliminary message development component of planning is when 
decisions must be made whether data are needed to support the storyline. 
For a quantitative research study, such as this scientifi c article on AUD in 
which data are prominent parts of storylines, data provide valuable support 
for storylines (in fact, storylines and preliminary messages may be equiva-
lent). Further decisions must then be made about which data to select and 
how to present them.

Depending on the study, data may play one or more of the roles discussed 
earlier in the chapter (raising awareness, explaining, providing context, pre-
dicting, evaluating, or maintaining awareness) when communicating with lay 
audiences. For the alcohol study, the major role that data could play in mes-
sages was to raise awareness, and to a lesser extent, maintain awareness. The 
major challenge was deciding which data to select (and by extension, which 
to exclude). Given the desired roles for data to play in messages, selecting 
and presenting a few large numbers was likely to be more effective (e.g., the 
AUD lifetime prevalence of 30%). Larger numbers have the benefi t of help-
ing to gain audience attention (Chapters 2, 3, and 7).

Test and Integrate

Because journalists are the primary lay audience, the test and integrate 
phases for communicating fi ndings from a scientifi c journal article are sim-
ilar to the data report case study and will not be discussed again in detail. 
As mentioned previously, testing of messages (e.g., formative research or 
usability testing) is rarely practical to conduct with journalists before pre-
liminary messages are fi nalized. Communication liaisons at the Archives 
of General Psychiatry and NIH were knowledgeable about journalists 
and their work environments. They were experienced in developing press 
releases and other written materials, and created messages that both gained 
the attention of journalists and were useful for journalists in crafting their 
news stories.

For the alcohol study, the scientifi c journal and NIH staff were experi-
enced in synchronizing the release of relevant materials in conjunction with 
press releases. Separate press releases about this study were issued on the 
same day (July 2, 2007); before issuing the releases, potentially interested 
parties were notifi ed in a timely manner. Messages were developed that were 
consistent with the review and synthesis of the scientifi c literature, and were 
well integrated within the broader sense of current scientifi c understanding 
about AUD. One indication of this type of integration was that the study 
was published in a peer-reviewed journal that is highly respected among 
scientists.
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The fi nal messages communicated to reporters were contained in the press 
releases. Only a selected set of actual data points were included, with the 
largest numbers featured most prominently; no visual formats were used.

There were many similarities in data included in the press releases issued 
by the Archives of General Psychiatry and NIH (integration).129, 130 Early in 
the text, both releases included the estimate for lifetime prevalence of AUD 
(30%). The Archives release referred to it in the headline, “Almost one-third 
of adults report having some form of alcohol use problem during their life-
time,” and again in the fi rst sentence of the fi rst paragraph, “About 30 per-
cent of Americans . . . ” The fi rst sentence of the NIH press release began 
with “At some time during their lives, more than 30 percent of U.S. adults 
surveyed in 2001–2002 had met current diagnostic criteria for an alcohol use 
disorder.”

Both press releases noted that only 24% of those with AUD received any 
treatment, the average age of onset for AUD (22.5 years), and the presence 
of a lengthy gap in time (8–10 years) between the age of developing AUD 
and age of fi rst treatment (this long gap between onset and treatment was 
included in the headline of the NIH press release). Both releases went on to 
mention which demographic groups had higher estimates without including 
actual percentage estimates for most of them; a similar approach was used 
when mentioning associations between AUD and disability and between 
AUD and co-occurring mental health disorders.

There was extensive news media coverage about the study,131–133 and stories 
prominently featured the larger data estimates. For example, headlines in the 
Associated Press131 and Reuters132 wire service stories both stressed lifetime 
prevalence (“Study: Over 30 percent report alcohol use” [Associated Press]; 
“One-third of Americans abuse alcohol: Survey” [Reuters]), and both men-
tioned early in their articles that only 24% of persons were ever treated. Both 
wire service articles mentioned current prevalence of AUD, although these 
data were placed in later paragraphs. The Associated Press story also men-
tioned in the fi rst paragraph the average of an 8-year gap between the age at 
which AUD fi rst occurred and the age of fi rst treatment.

Helping the Public Find Credible Information Sources on 
the Internet: The Consumer Reports Best Buy Web Site and 
Antidepressant Medications

The Internet has vastly expanded the ability of the public to access infor-
mation and has infl uenced the nature of the relationship between patients 
and health care providers.134 Information seeking (Chapters 2–3) is common 
among persons with high levels of involvement. Web sites have become an 
important source of health information for many people.12, 134, 135 A growing 
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role for those working in health fi elds is to help members of the public make 
more informed decisions by locating Web site information sources that (a) 
come from credible organizations, (b) contain content useful for meeting 
audience needs, and (c) are designed in such a way that people can rapidly 
fi nd the information they desire.

One area that can be a challenge for lay audiences is evaluating prescrip-
tion drug information for their personal health decisions. Several factors 
are involved for people weighing their choices about prescription drugs, 
such as cost and side effects.136 Information about prescription drugs on the 
Consumer Reports Best Buy Drugs© (CRBBD) Web site is one example of 
an organization’s attempt to assist the public.137

This prescription drug information project is sponsored by the indepen-
dent and nonprofi t Consumers Union (publisher of the magazine Consumer 
Reports).138 Information on antidepressants is available on this Web site to 
the public at no cost. The OPT-In framework is used in this case study to 
examine the effectiveness of the CRBBD Web site in communicating antide-
pressant data to lay audiences for personal health decision making.‡

Organize

Unlike previous case studies, the organize phase is more complicated 
when applied to Web sites. Audiences have a wide variety of expectations 
and needs; furthermore, there is no one defi nitive storyline, such as “quit-
ting smoking reduces health risks.” For a practitioner, scientist, or lay person 
evaluating the quality of health information on a Web site, review and syn-
thesis involves assessing credibility. This assessment applies to evaluating 
the sponsoring organization for potential biases resulting from fi nancial con-
fl icts of interest or ideology; the quality of the scientifi c information included 
on the site (the process used to identify research and the sources cited); and 
currency of the information (when it was posted or last updated). In the case 
of the CRBBD Web site, Consumers Union strives to maintain its reputa-
tion for independence and trustworthiness by attempting to avoid actual or 
perceived confl icts of interest.137, 138 For example, this organization does not 
accept paid advertising.

Scientifi c information included on the CRBBD Web site is based on a 
review and synthesis of research about antidepressants for their effective-
ness, safety, and adverse effects conducted by the Oregon Health Sciences 
University’s Center for Evidence-Based Policy (CEBP).137 Data on aver-
age monthly costs for antidepressants were obtained from Wolters Kluwer 

‡ This case study uses the OPT-In framework to assess this Web site from the perspective of 
persons working health fi elds. Applying the OPT-In framework would be different if it were being 
used prospectively to aid the development of a health-oriented Web site.
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Health, which is a company that tracks prescription drug costs data nation-
ally. The site went live in 2005 and was updated in 2006.137

As mentioned above, there is no one defi nitive storyline. On the other 
hand, simply providing lay audiences with a lot of data and hoping that they 
can effectively interpret the information and apply it to their own situation is 
problematic because of low quantitative literacy and high cognitive burden 
(Chapter 3).

To help address these challenges, CRBBD staff took into account various 
factors to identify and highlight those antidepressants considered to be “best 
buys” for consumers and used them in their messages,137 including helping 
provide guidelines for antidepressant users or potential users.§ Criteria used 
for determining best buy antidepressants were that the drug had to

be in the top tier of effectiveness• 
have a safety record similar to, or better than, other antidepressants• 
have an average price for a 30-day supply that was signifi cantly lower • 
than the most costly antidepressant meeting the fi rst two criteria.

Plan

Assessing an existing health information Web site for planning primarily 
consists of considering the original purpose and audience analysis.

The communication purpose for most personal health–oriented Web sites 
is informed decision making, although any or all of the other three pur-
poses for communication (increasing knowledge, instructing, or persuading) 
may be present. For the CRBBD project, informed decision making is the 
 primary purpose: it is designed to allow people to make their own compari-
sons based on effectiveness, safety and tolerability (side effects), convenience 
(frequency of use), and average monthly cost. But there is also an element 
of persuasion: three medications were considered to be “best buys” (generic 
fl uoxetine, generic citalopram, and generic bupropion) and were featured 
prominently in all materials.

The members of the general public who are taking, or considering taking, 
antidepressant medications are the intended audience for the CRBBD Web 
site. But it is evident that when deciding what information to include, the site 
developers recognized that other factors besides research on antidepressant 
drug effectiveness and safety are important to audiences.

Consistent with research about issues that people consider when select-
ing medications,136 these factors include (a) whether they need to be used at 
all (are there effective alternatives?), (b) effectiveness (comparisons between 

§ Realizing, of course, that there can be much variability among people as to how much weight 
they give the importance of these CRBBD criteria due to the potential infl uence of personal experi-
ences or the recommendations of health care providers in their decision making.
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types of drugs or between brand name and generic versions of the same 
drug), (c) cost, (d) safety (potential side effects), and (e) ease of use (e.g., dos-
ing schedules). These factors were used to develop the approach for organiz-
ing the information (taxonomy) included on the Web site.

Considering the preliminary message development, context, and strategy 
components of planning can only be done retrospectively for an existing 
Web site. Besides creating the taxonomy for presenting information just 
mentioned, we are not aware of the specifi c processes or steps used by the 
CRBBD staff for most of these components. We can speculate, however, that 
they were based on Consumers Union’s 60 years of experience providing 
consumer-oriented technical information to lay audiences.138

Because there is not one specifi c message or messages, the key consider-
ation is selecting what information to include and emphasize, and deciding 
how best to present it so that audiences can readily locate and understand 
key points. This involves Web site content and design, and depends on com-
munication purpose(s) and audience analysis, guided by research-based Web 
development practices.139 Obviously, for a Web site designed to share data as 
a major part of the communication activity, data were included. The major 
role data play for consumer-oriented personal health Web sites is to raise 
awareness. For a site with substantial amounts of data that involve search-
ing (look-up function), well-designed tables that include peripheral cues and 
contextual information to assist with interpretation are the best format for 
presentation (Chapter 4).

Context and strategy are clear cut. The most relevant aspects of context are 
access and preferences for information sources (Chapter 2), as the Internet is 
not universally available and many people prefer not to use Web sites to fi nd 
information. The strategy is mainly passive, relying on information seekers 
to fi nd the site, although an active strategy was also used to reach readers of 
Consumer Reports magazine through announcements of the availability of 
the CRBBD Web site.

Test and Integrate

As with the preliminary message development and strategy components of 
planning, assessing the testing phase of the OPT-In framework for an exist-
ing Web site is also a retrospective exercise—we do not know about forma-
tive or usability testing conducted by this organization. Suffi ce to say that 
both types of testing with intended audiences are important before fi nalizing 
Web site content and design, and are especially important when selecting 
and  presenting data, given diffi culties that many audiences have in under-
standing numbers (Chapter 3).

Assessing the integration phase involves considering the integration of the 
communication activities themselves and integrating meaning within a broader 
sense of understanding. For the former, integration of the CRBBD Web site 
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material for antidepressants was achieved by using consistent messages across 
communication products (45-s and 10-min videos; 2-, 9-, and 22-page sum-
maries and reports). For example, a summary of recommendations with bul-
leted text listing dosages and costs for the three recommended anti depres sant 
medications is included on the fi rst page of all three written reports.

The decision to rely upon a detailed report about antidepressants produced 
by independent scientifi c researchers at an academic institution meant that 
the information and recommendations provided on the Web site are con-
sistent with current scientifi c thinking. Substantial amounts of background 
information are included to help users place these data in the broader con-
text of treatment for depression. Examples include short explanations and 
descriptions of the symptoms of depression, treatment options besides med-
ication, types and levels of depression, side effects, and drug–drug inter-
actions. Furthermore, suggestions were included for communicating with 
health care providers.

Each of the written products contained tables that followed the principles 
discussed in Chapter 4. Figure 5.4 contains a table from the nine-page report. 
Note the use of a concise title and short column headings, which are clearly 
delineated from the body of the table through the use of shading. Within the 
body of the table, row shading is used to distinguish medications. Small rect-
angular boxes labeled “CR Best Buy” next to the far left column and bolding 
of text for the generic name and dose indicate recommended choices.

Conclusion

Communicating data to lay audiences occurs within the broader aspects of 
communication in general. It involves carefully considering several factors 
and taking interim steps before deciding whether data should be used in 
messages at all, let alone what data to select and how to present them more 
effectively. The OPT-In framework, which stands for organize, plan, test, 
and integrate, provides a useful way to remember the major communication 
factors and steps for communicating with lay audiences in general, and about 
data in particular. The mnemonic also can assist communicators in realizing 
the importance of quantitative health fi ndings needing to enter into public 
discourse.

As shown in these case examples, the selection and presentation of data 
messages can play several important roles, such as raising awareness or dem-
onstrating cause-and-effect relationships for lay audiences in many types of 
communication situations. In the next two chapters, further discussion and 
examples are provided about selecting and presenting data to lay audiences 
in acute public health situations (Chapter 6) and for advocacy (Chapter 7).



Antidepressant Cost Comparison 

Generic Name and Dose Brand Name1 Drug is a 
Generic

Frequency of 
Use per Day

Average Monthly 
Cost2

Bupropion 75mg tablet Wellbutrin No Three $148

Bupropion 75mg tablet Generic Yes Three $60

Bupropion 100mg sustained release tablet Wellbutrin SR No Two $154

Bupropion 100mg sustained release tablet Budeprion SR No Two $105

Bupropion 100mg sustained release tablet Generic Yes Two $86

Bupropion 100mg tablet Wellbutrin No Three $194

Bupropion 100mg tablet Generic Yes Three $71

Bupropion 150mg sustained release tablet Wellbutrin XL No Two $223

Bupropion 150mg sustained release tablet Wellbutrin SR No Two $157

Bupropion 150mg sustained release tablet Budeprion SR No Two $114

Bupropion 150mg sustained release tablet Generic Yes Two $96

Bupropion 300mg sustained release tablet Wellbutrin XL No One $144

Citalopram 20mg tablet Celexa No One $94

Citalopram 20mg tablet Generic Yes One $50

Figure 5.4 Excerpt from Consumer Reports Best Buy Drugs table allowing for easy comparisons between types of 
antidepressant products.

C
R BEST

BUY

C
R BEST

BUY

C
R BEST

BUY
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Further Reading

Planning Communication Activities

Lundgren RE, McMakin AH. Risk Communication: A Handbook for Communicating 
Environmental, Safety, and Health Risks. 3rd ed. Columbus: Battelle; 2004.

National Cancer Institute. Making Health Communication Programs Work. Washington, 
D.C.: U.S. Department of Health and Human Services, National Institutes of Health, 
National Cancer Institute; 2002. NIH Pub. No. 02–5145.

Nelson DE, Brownson RC, Remington PL, Parvanta C. eds. Communicating Public 
Health Information Effectively: A Guide for Practitioners. Washington, D.C.: 
American Public Health Association; 2002.

Witte K, Meyer G, Martell DP. Effective Health Risk Messages: A Step-by-Step Guide. 
Thousand Oaks, Calif.: Sage; 2001.

Integrating Consumer Feedback

CDC. CDCynergy, Basic edition 3.0. Atlanta, Ga.: Centers for Disease Control and 
Prevention; 2004. 

Koyani SJ, Bailey RW, Nall JR. Research-Based Web Design and Usability Guidelines, 
Washington, D.C.: U.S. Department of Health and Human Services; 2003.

Nielsen J. Designing Web Usability. Indianapolis, Ind.: New Riders; 2000.

The Bottom Line

Presenting health data to any lay audience is, in essence, a communi-
cation task: most people are capable of increasing their understand-
ing of science and numbers if their involvement levels are high, and if 
information is communicating using clear defi nitions and explanations, 
appropriate analogies, and readily understandable visual formats.

The OPT-In framework (Organize, Plan, Test, Integrate) helps to plan for 
communicating data, and also conveys a sense of scientists and practi-
tioners proactively participating in discussions with lay audiences about 
health issues. 

Formative testing of information materials before presenting them to 
audiences is a crucial, yet often overlooked, step in communication 
planning. 

Roles for data in messages include: (a) raising awareness, (b) reducing 
levels of concern, (c) explaining (cause and effect), (d) providing con-
textual information, (e) predicting, (f) evaluating, and (g) maintaining 
awareness.

The OPT-In framework can readily be used to communicate data and 
other health information across a variety of different situations.
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Rossi PH, Lipsey MW, Freeman HE. Evaluation: A Systematic Approach. 7th ed. 
Thousand Oaks, Calif.: Sage; 2004.
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6

Communicating Data in Acute 
Public Health Situations

Two problems with the public [concerning health risks] are their 
desire for zero risk and their thirst for certitude.

Keeney and von Winterfeldt, “Improving risk 
communication,” Risk Analysis1

Introduction

Acute public health situations represent a special communication situation. 
Acute situations can occur not only because of infectious disease etiologies, 
but also for many other reasons, such as with many environmental or other 
actual or perceived exposures (e.g., disease clusters), or when strongly held 
beliefs or previous scientifi c consensus recommendations are challenged or 
changed (scientifi c bombshells) (Table 6.1).2–7 They can occur anywhere from 
the local level, such as mass psychogenic illness in one school,8 to the inter-
national level, such as the multinational severe acute respiratory syndrome 
(SARS) epidemic in 2003.9

The major concern of most lay audiences in acute situations, especially 
initially, is on potentially serious acute, long-term, or chronic health effects; 
this is in contrast to most other public health situations, where many other 
concerns or factors besides health are involved (Chapter 2; salience of the 
issue, worldviews, economic interests). In addition, compared to communi-
cations for other types of public health situations, these can quickly gain 
the attention of lay audiences because they may generate fear (even terror), 
anger, anxiety, or other strong emotions (Chapter 3).10–13 Acute situations can 
result in potentially serious consequences beyond those directly related to 
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health. They can cause environmental contamination, severe fi nancial losses, 
or changes in employment or physical location.14–16 More intangible conse-
quences may also occur, such as reduced levels of trust or declines in the 
reputations of organizations or individuals.17

Effective communication with lay audiences is a critical activity during such 
situations,3, 4, 7, 9, 11, 12, 16–23 as among other impacts, poor communication practices 
can adversely affect the beliefs and emotions of lay audiences (e.g., by inappro-
priately increasing levels of concern). Poorly handled situations can result in the 
public and policy makers taking inappropriate actions and diversion of limited 
public health resources.3, 14, 16, 21, 24–26 There is an extensive literature on risk per-
ception, risk communication, and crisis communication (see Further Reading 
at the end of this chapter); readers desiring more specifi cs should review this 
literature or consult with experts experienced in these fi elds.

Communicating data is only one part (and often only a small part) of 
communication with lay audiences in acute situations. As with other types of 
situations, effective communication of data requires that the entire commu-
nication process be effective. Furthermore, in many instances no data need 
to be communicated (e.g., instructing people not to consume certain types of 
foods, providing recommendations on preparing for natural disasters).

Table 6.1 Types and examples of acute public health situations

Type Examples

Infectious disease outbreaks • Listeria
• Infl uenza
• West Nile Virus
• Diphtheria

Natural disasters • Blizzards
• Floods
• Hurricanes

Explosions or fi res • Chemical plant explosions
• Hotel fi res 

Possible adverse effects of  pharmaceutical 
products or  medical devices

• Prescription or nonprescription drug recalls
• Defective implantable heart defi brillators

Possible disease clusters • Cancer
• Birth defects

Intentional adverse health events • Health care worker mercy killings
•  Chemical, biological, or radiological terrorist 

events
Actual or perceived adverse effects of 

immunizations
• Intussusception associated with rotavirus 

vaccine
• Perceived link of childhood vaccines to autism

Psychological events • Mass psychogenic illness
Unexpected scientifi c fi ndings or 

 infl uential reports (bombshells)
• 1964 Surgeon General’s Report on Smoking 
•  2002 study on adverse effects of hormone 

therapy for postmenopausal women
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This chapter briefl y describes the major aspects of acute situations and 
communication issues, and then provides recommendations on selecting and 
presenting data to lay audiences. Because the responsibility for  addressing 
these types of situations usually resides with public health or other  government 
agencies, communication is considered from the perspective of government 
agency employees (or their representatives).

Background

Characteristics and Defi nitions

Acute public health situations have certain distinguishing charact -
eristics.7, 16, 21, 24, 27–30 First, they involve a discrete event or discovery that is 
unexpected, unplanned, or out of the ordinary. Second, there is an actual or 
perceived serious or widespread health problem, or a new understanding or 
recommendation about a health issue from scientists that is likely to affect, 
or be of interest to, a substantial number of people within the general public. 
Third, the acute situation has the potential to generate intense emotions, espe-
cially fear and anger. Fourth, it is likely to receive news media attention. Fifth, 
the public, policy makers, and the press expect public health professionals to 
identify the health problem rapidly and take appropriate action to resolve it.

Many terms have been used to describe communication in acute public 
health situations, such as disaster, crisis, emergency, or risk communication. 
For this book, we use the broader terms crisis and risk communication, as 
they include principles inherent in similar types of situations. Crisis commu-
nication, which involves providing messages to stakeholders and the public 
when there is an unexpected threat, has some distinctive characteristics.14, 16, 

17, 19, 21 It can be required when a threat occurs to an organization that may 
be beyond its control and potentially threatens its reputation or survival; the 
situation may involve moral or legal culpability (e.g., a fi nancial or other type 
of scandal involving high level offi cials). Another type of crisis communica-
tion situation involves factual communication about a specifi c issue or topic 
with some sense of urgency, without reference to an organization’s reputation 
or culpability from a moral or legal perspective7, 21, 30, 31; it is this type of sit-
uation that is covered in this chapter.

Risk communication refers to the interactive exchange of information about 
the expected type and magnitude of an outcome associated with an exposure 
or behavior.4, 7, 19, 26, 28, 32–37 It is typically applied in one of three situations: 
(a) disease prevention related to individuals’ risk behaviors, (b) exposure to 
potentially toxic occupational or environmental agents, or (c) product safety 
and consumer protection.35 Relevant issues involving communicating about 
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disease prevention and individual risk behaviors were covered in Chapter 5; 
select aspects of risk communication in the last two types of situations are 
covered in this chapter.

There is overlap between risk and crisis communication.7, 21, 30, 31, 37 The 
Centers for Disease Control and Prevention (CDC) has developed a hybrid 
term, crisis and emergency risk communication, which is applicable to 
most acute situations.7, 30 This is defi ned as communication efforts by health 
experts to provide information to individuals, stakeholders, and communities 
to make the best possible decisions for situations in which there are nar-
row time constraints and a perceived urgent health risk, recognizing that the 
available information may be incomplete, outcomes may be uncertain, and 
decisions may be irreversible.

Contributing Factors to the Development of Acute Situations

Several major factors are known to increase the likelihood that an acute 
 public health situation will develop and can strongly infl uence communica-
tion (Table 6.2).19, 26, 33, 34, 38–42 Three factors in particular—involuntary risk, 
trust, and uncertainty—can be especially infl uential on communication and 
are discussed here in more depth.

Involuntary risk means that exposed or potentially exposed people did 
not willingly choose to be in harm’s way (e.g., discovering that one’s family 

Table 6.2  Factors increasing the chance that an event will 
become an acute public health situation

Dread disease, condition, or catastrophic potential
Irreversibility of effects
Identifi able victims
Large magnitude (number of people affected)
Children involved or at risk
Uncontrollability
Local relevance
Involuntary risk
Trust/distrust
Uncertainty
Questionable or unclear benefi ts (inequity)
Values and worldviews
News media coverage

Source: Covello VT, Peters RG, Wojtecki JG, Hyde RC. Risk communication, the West 
Nile virus epidemic, and bioterrorism: Responding to communication challenges posed by 
the intentional or unintentional release of a pathogen in an urban setting. J Urban Health 
2001;78:382–391. Koenig BA, Silverberg HL. Understanding probabilistic risk in pre-
disposition genetic testing for Alzheimer disease. Genet Test 1999;3(1):55–63. National 
Research Council. Improving Risk Communication. Washington, D.C.: National Academy 
Press; 1989. Renn O. Perceptions of risks. Toxicol Lett. 2004(149):405–413.
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members have been drinking water contaminated by a potential carcinogen). 
This is in sharp contrast to voluntary risk, such as hang gliding or using rec-
reational drugs.26, 43 But even when individuals are voluntarily exposed, such 
as to consumer products, acute situations can still occur when an unexpected 
or higher than expected health risk is identifi ed, such as the association 
between heart disease and the prescription drug Robecoxib® (Vioxx®).44 
Involuntary risk exposure can result in intense anger or rage because of a 
strong sense of inequity and unfairness.

Trust (or distrust) of the individuals, organizations, or institutions potentially 
responsible for the situation itself, or in those trying to remedy the situation, 
has a powerful impact on communication (Chapter 2).16, 21, 24, 31, 38, 39, 41, 42, 45–47 

Distrust may stem from inequitable or questionable risks and benefi ts (e.g., 
when a corporation fi nancially benefi ts from the presence of the potentially 
harmful exposure, while employees or community residents, who may be 
members of disadvantaged populations, are at risk for the adverse health 
effects).

Audiences’ trust of messages will be strongly infl uenced by past experiences 
with, or reports about, individuals, organizations, and institutions.24, 29, 37, 42 
Organizations with a history of successfully addressing acute or other types 
of public health situations in the past, especially if they have communicated 
in an open and honest manner and empathized with lay audiences, are more 
likely to be trusted and have their messages believed (Box 6.1). In contrast, 
some private and public organizations have histories of being perceived as 

Box 6.1  Positive effects of trust on communication: The Johnson 
& Johnson Company and their response to cyanide-
 contaminated Tylenol® capsules

Johnson & Johnson is a well-established personal products company with 
a long history of strong and open relationships with their employees and 
with news media representatives. In the fall of 1982, seven deaths in 
the Chicago area were tied to cyanide-contaminated Tylenol® capsules 
produced by this company. Once organizational leaders learned of the 
deaths, they met to discuss what to do. Although Johnson & Johnson did 
not have a formal crisis communications plan, they quickly created a team 
of individuals to deal with communication issues and decided that their 
fi rst priority was to warn the public.

The communication team defi ned four audiences that they wanted to 
reach: (a) the public (consumers); (b) health professionals; (c) employ-
ees; and (d) the U.S. Food and Drug Administration. The company

(continued)
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distrustful or not understanding or addressing lay concerns. Box 6.2 provides 
an example of the role that distrust and other factors can have on communi-
cation in an acute situation.

Certain communication approaches can result in reducing trust 
 dramatically. The decide, announce, and defend (DAD) communication 

made extensive efforts to notify each audience that they had recalled all  
Tylenol® capsules from stores in the Chicago area and elsewhere. They 
kept each audience aware of other decisions they had made to address 
the situation. For example, to reach the public, they worked closely to 
address the needs of news media representatives by sending out elec-
tronic information packages; employees were shown a video describing 
what was happening during the crisis and told that their jobs were secure.

There was intensive news media coverage about the cyanide-related 
deaths, although the fi rst major newspaper articles reporting on them 
made little mention of Johnson & Johnson. As the crisis continued, the 
company placed a full-page ad in major Chicago newspapers offering to 
exchange Tylenol® capsules for tablets (tablets were not implicated in any 
of the deaths). As can occur in crisis communication situations, although 
the company effectively handled hundreds of thousands of telephone 
calls from the public, news media members, and others, there were chal-
lenges. The company’s corporate vice president initially had said there 
was no cyanide present in manufacturing plants. As soon as he learned 
that tiny amounts of cyanide were used in quality testing, he immediately 
called an Associated Press news wire service representative and admit-
ted his mistake. He informed reporters that the cyanide used for testing 
purposes was stored and used in a completely separate facility than the 
Tylenol® production line and that it could not be the source of the poi-
soning. When newspapers ran the story, they reported it as described by 
the corporate vice president without accusations.

Not surprisingly, sales of all nonaspirin painkillers by Johnson & Johnson 
and other companies plummeted in the wake of the murders and wide-
spread publicity (law enforcement offi cials were not able to determine the 
individual or individuals implicated in causing the cyanide-related deaths). 
Eventually Johnson & Johnson reintroduced their extra strength Tylenol® 
product in tablet form, widely publicizing the presence of new and much 
more secure packaging. Because of the company’s past reputation, rapid 
response to the situation, openness about decision making, and emphasis 
on ensuring consumers’ safety, they were seen by most audiences as hon-
est and trustworthy. Johnson & Johnson suffered no long-term adverse 
effects, as Tylenol® sales eventually returned to previous levels.

Source: Fearn-Banks K. Crisis Communications: A Casebook Approach. Mahwah, 
N.J.: Lawrence Erlbaum; 2002.
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model38 is especially likely to reduce trust. Furthermore, organization lead-
ers may provide a façade of active listening to concerns of individuals, giv-
ing an appearance of shared decision making when, in reality, no sharing 
actually occurs. Unfortunately, trust is easy to lose and hard to regain.24, 26 
When low levels of trust are present, improving communication will require 
spending much time and effort to try to increase trust.

Box 6.2  The negative effects of distrust on communication: The 
Valdez tanker oil spill crisis in Prince William Sound, Alaska

When the Exxon Valdez oil tanker hit the rocky reef that tore an enormous 
hole in its hull in March 1989, spilling crude oil into Alaska’s Prince William 
Sound, the company was completely unprepared for the communications 
crisis it faced. Local media reports of the 11-million gallon spill that killed 
wildlife and washed up on the shores of the sound quickly spread to 
all three major television networks. Within 36 hr, Exxon was inundated 
with three audiences desiring information—concerned environmentalists, 
angry local citizens, and media representatives from around the world—
all wanting answers about how the accident could have happened.

Exxon’s fi rst communication responses were to blame the tanker’s cap-
tain and stress that their immediate priority was action to control the oil 
spill, not provide explanations as to how the spill occurred. When further 
asked about what they were specifi cally doing, an Exxon spokesperson 
said that he could not verify the extent of the damage or what the com-
pany was doing about it. Exxon’s chief executive offi cer (CEO) actively 
avoided making any comment to the press. (At that time, the company 
had no history of a relationship with the news media; it was not until 
after Exxon’s CEO resigned in 1993 that the company reorganized and 
created a public relations department.) Articles in the Anchorage Daily 
News newspaper accused Exxon of reacting slowly and conducting an 
inadequate clean-up.

People’s trust in the company waned—clients began canceling their 
Exxon credit cards, and even some employees were disillusioned. Some 
people blamed the accident on Exxon’s corporate culture and its total 
focus on “moving the oil.” With no history of cooperation with the media, 
and no public relations department at the time, Exxon enjoyed no prior 
public trust. Environmentalists questioned the effectiveness of the com-
pany’s clean-up efforts, and the federal government levied a $5 billion 
fi ne. Exxon never publicly took responsibility for the spill.

Source: Ref. (71).
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Uncertainty (Chapter 3) plays a major role in determining whether an acute 
situation occurs and how long it lasts.28, 32–34, 36–39, 41, 43, 45, 48, 49 Uncertainty, in 
this sense, refers to scientifi c uncertainty (or “state of knowledge” uncer-
tainty); that is, incomplete understanding by scientists, and not statistical 
uncertainty (variability of data estimates, e.g., 95% confi dence limits).50, 51

In acute situations, the public, policy makers, and the press look to health 
experts for defi nitive answers—certainty.14, 16, 21, 26, 52, 53 When health experts 
cannot provide defi nitive answers, disagree among themselves (lack con-
sensus), or send mixed or confl icting messages, lay audience uncertainty 
increases and people can become confused, anxious, fearful, distrustful, or 
angry.7, 14, 19, 30, 37, 49 Uncertainty and lack of consensus among scientists, and 
the subsequent effects of these on lay audiences, can be reduced in many 
acute situations through further research and knowledge synthesis by scien-
tists. This can happen fairly quickly, for example, when potential or actual 
infectious disease or other outbreak situations are resolved within a matter of 
hours or days.54 In other situations, however, reducing uncertainty among lay 
audiences may take a long time to develop, or it may not occur at all.

Communication Process and Message Delivery 
in Acute Situations

As with other situations, communicating scientifi c data to lay audiences in 
acute situations requires that the entire communication process be effective. 
These are high visibility situations with many potential pitfalls. Especially 
after an acute situation is recognized, there is an intense hunger among some 
lay audiences for frequent and up-to-date information.7, 14, 17–19, 21, 30, 37

Most people tend to use the expert heuristic to judge the believability of 
messages based on the perceived credibility of the source in acute situations 
(Chapters 2 and 3).55 Relying on the expert heuristic is especially common 
for topics with which audiences are unfamiliar or have no comparable expe-
rience, which is often the case for acute situations involving infectious dis-
ease outbreaks or environmental chemical exposures. Thus, the importance 
of selecting the individual or organization that delivers messages (source) 
should not be underestimated (Chapter 2). They need to be viewed as highly 
credible and trusted, which is why, especially during the initial phase of the 
situation, a high-level scientist or other health professional (e.g., physician 
or doctorally trained scientist) from a well-respected government agency or 
research institution is usually the best choice as a communication source.4, 7 

This does not mean, however, that scientists or their respective organizations 
should not explain the rationale for their recommendations or decisions. Lay 
audiences want to understand how decisions were reached by experts and to 
believe that they are empowered and have some role in the process.
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There are distinct audiences for communication in acute situations. 
General public audiences usually can be segmented into three broad groups30: 
(a) those directly exposed, affected, or at risk (“victims”); (b) persons who 
are physically close to, or involved with, those directly affected (e.g., rela-
tives, friends, neighbors); and (c) others for whom the situation or issue is 
salient. This last group can range from community members to international 
audiences. The interest and involvement of policy makers is proportional to 
whether they perceive themselves as having some role or responsibility for 
addressing the situation.56, 57

Many acute situations generate news media interest,4, 7, 14, 16, 19–21, 58 and 
policy-maker interest and involvement increases when news media coverage 
is frequent.56, 59, 60 The news media can play a valuable role in disseminating 
public health messages to large numbers of people.4, 7, 20, 21, 31, 37 This under-
scores the importance of developing good relationships with journalists, such 
as regularly providing them with updates about situations and responding 
to their requests for further information. Failing to communicate frequently 
and accurately with the press during such situations can result in media hype, 
risk amplifi cation, distrust of information sources, and less-optimal decision 
making by the public and policy makers.20, 61, 62

Public health agency partners and other stakeholders (intermediaries) are 
also important audiences for communication.7, 23, 30, 37, 63 They may include 
other government agencies, voluntary or private organizations, health care 
providers, or law enforcement groups. Stakeholders have an important role 
separate from that of government agencies for communicating with some lay 
audiences63 making it important for health agencies to communicate regu-
larly in acute situations with appropriate partners to minimize the chances 
of creating mixed messages and confusing audiences.

Table 6.3, adopted from research and practice in crisis communication, 
describes communication planning based on Pre-Crisis (Event), Crisis, and 
Post-Crisis phases and is applicable to many acute public health situations. 
A key aspect of communication planning is that it is critical to have a clear 
chain of command for communications so that organizations and the indi-
viduals within them understand their roles and what they should (and should 
not) be doing.

Turning to more specifi c communication practice suggestions, Table 6.4 
provides a list of the types of questions that lay audiences can have in acute 
situations and that may need to be addressed by communicators.4, 7, 14, 17, 21, 31, 37 
Message content and delivery recommendations include

providing accurate information about the situation, decisions being • 
made, and actions being taken
using simple and nontechnical language• 
using consistent messages• 
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providing messages rapidly and regularly• 
demonstrating empathy, caring, honesty, openness, commitment, and • 
dedication
acknowledging the uncertainty of the situation and audience fears or • 
concerns
correcting misinformation quickly• 
not being overly reassuring.• 

Table 6.3  Acute public health situations: Communication phases and 
objectives

Phase Objectives

Pre-Crisisa 1. Be prepared
2. Foster alliances
3. Develop consensus recommendations
4. Test messages

Crisis
(a) Initial

1. Acknowledge event and uncertainty
2. Explain and inform audiences, in simple terms, about risk(s)
3. Establish organizational/spokesperson credibility
4.  Provide emergency courses of action (i.e., how and where to get 

more information)
5. Commit to stakeholders and public continued communication

Crisis
(b) Maintenance

1. Help people more accurately understand their own risks
2.  Provide background and encompassing information to those 

who need it (e.g., how it happened, whether it has happened 
before, how to prevent in the future, will recovery occur or 
whether there will be long-term effects)

3. Gain understanding and support for response and recovery plans
4.  Listen to stakeholder and audience feedback and correct 

misinformation
5. Explain emergency recommendations
6. Empower risk/benefi t decision making

Post-Crisis 
(Resolution and 
evaluation)

1. Evaluate communication plan performance
2. Document lessons learned
3.  Determine specifi c actions to improve crisis systems or the 

crisis plan
4.  Consider ways to better educate the public response in the event 

of future similar emergencies
5.  Honestly examine problems and mishaps and then reinforce 

what worked in the recovery and response efforts
6.  Encourage support for policies or resource allocation to promote 

effective responses to future acute situations
7. Promote activities and capabilities of the organization

Note: aCrisis and event are often used interchangeably to describe communication phases.

Source: Fearn-Banks K. Crisis Communications: A Casebook Approach. Mahwah, N.J.: Lawrence 
Erlbaum; 2002. Coombs WT. Ongoing Crisis Communication: Planning, Managing, and Responding. 
2nd ed. Thousand Oaks, Calif.: Sage; 2007. Reynolds B, Galdo JH, Sokler L. Crisis and Emergency 
Risk Communication. Atlanta, Ga.: Centers for Disease Control and Prevention; 2002. Seeger MW, 
Sellnow TL, Ullmer RR. Communication and Organizational Crisis. Westport, Conn.: Praeger; 2003. 
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Unlike in some other public health communication activities, developing 
specifi c messages for different audiences is not recommended in acute situa-
tions. It is essential that the same messages (modifi ed for lower literacy audi-
ences as necessary)23 be used consistently across audiences to minimize the 
chance for misunderstanding or accusations of a “cover up.” 4 Using multiple 
communication channels for messages helps to meet the great need for infor-
mation of different audiences.7, 30, 37 Internet Web sites can be an especially 
helpful way to provide more detailed information,64 such as about scientifi c 
processes and data interpretation (e.g., through frequently asked questions 
(FAQs), fact sheets, or more detailed background papers). Email listservs can 
be an effective tool to communicate consistent messages to large numbers of 
people quickly, and to provide regular updates.

Learning more about intended audiences (planning and testing phases of 
the OPT-In framework, Chapter 5) through formal formative research or 
usability testing or through informal interviews and discussions, is important 

Table 6.4  Questions lay audiences may have in acute public 
health situations

1. What is the problem and how serious is it (what is happening)?
2. Are my family and I (or community members, friends) safe? 
3. Is there a chance that I, or those who matter to me, could be affected?
4. What should I (or others) do to protect myself (themselves)?
5. Who or what caused this problem (how or why did this happen)?
6. What does this information mean (interpretation)?
7. What can we expect will happen?
8. Can the problem be fi xed?
9. What is being done to address the problem and why?
10. How are those who are affected getting help?
11.  Is the problem being contained (e.g., is the intervention or action 

working)?
12.  When did you begin working on this problem (when were you notifi ed 

about it, when did you determine that there might be a problem)?
13. Did you have any forewarning that this might happen?
14. Why wasn’t this prevented from happening?
15. What else can go wrong? (“worst-case” or “what-if” scenarios)
16. Who is in charge?
17. What is not yet known?
18. What bad (or good) things aren’t you telling us?
19. Who can I turn to, or where can I go, to get more information?
20. When will you be providing us with more information?
20. How much will it cost to fi x this problem?a

21.  Who is or will be responsible for paying to fi x this problem or compen-
sate those affected for their losses?a

Note: aPrimarily from policy makers.
Source: Refs (87, 88).
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in acute situations, especially for those situations likely to be longer  lasting, 
potentially involving large numbers of people, or with a high level of sci-
entifi c uncertainty. Such research can uncover common audience beliefs, 
mental models, and preferred communication channels, which can lead to 
developing improved messages and message delivery.28

Acute Public Health Situation Categories

To help provide more guidance to readers about the selection and presenta-
tion of data to communicate to lay audiences in acute situations, it is useful 
to consider acute public health situations as being within one of two cate-
gories: those with lower controversy potential and those with higher contro-
versy potential.

Lower controversy potential situations typically involve localized infec-
tious disease outbreaks, natural disasters, or acute chemical exposures, all of 
which tend to have lower levels of scientifi c uncertainty.38, 54, 65 Public health 
agencies are experienced, for example, in rapidly identifying and amelio-
rating certain infectious agents that commonly cause certain types of food-
borne or water-borne outbreaks.54

Such situations typically have several distinguishing characteristics. There 
is a well-defi ned and identifi able health outcome for which there is strong sci-
entifi c consensus that it exists; the outcome is occurring at a higher rate than 
expected, there is an identifi able cause or agent with a plausible and strong 
cause-and-effect relationship, and there is a relatively short time period (i.e., 
within a few days) over which the exposure, outcome, and cause-and-effect 
relationship are recognized. If a public health intervention or measure is 
warranted, it falls within acceptable normative beliefs of the public and pol-
icy makers based on the potential seriousness or magnitude of the situation 
or past history of intervention success. In many instances, there may be no 
organization or individuals perceived as being accountable. Lower contro-
versy potential situations tend to pose fewer challenges concerning commu-
nicating data to lay audiences.

Higher controversy potential situations are the second major acute public 
health situation category, and they are basically of three types: (a) an extended 
outbreak, (b) a scientifi c consensus at odds with an audience’s strongly held 
beliefs (often because of a changed consensus among scientists), or (c) higher 
levels of scientifi c uncertainty exist and adequate or widely accepted resolu-
tions may not occur (Figure 6.1).

Extended outbreak situations often, although not always, result from 
infectious disease causes. They can occur because of a delay in identifying 
a defi nitive cause.4, 7 Scientists may be confi dent, for example, that there is 
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an infectious or other causal agent (e.g., a chemical exposure or a newly 
recognized microbial agent, manifestation, or syndrome) but have yet to suc-
cessfully identify it.9, 31, 66 More serious health effects such as death, or a 
dreaded disease or condition; having a large number of people affected or 
potentially affected; or if the situation has a large geographic scope (multi-
state or international)67 will increase controversy potential. Not surprisingly, 
such situations are popular with journalists who can report on a “mystery” 
(something new and potentially dangerous) as it unfolds,68, 69 and it explains 
why journalists and some other lay audiences want more details about sci-
entifi c methods, analytic approaches (including data measures), the longer a 
situation lasts.

Another type of higher controversy potential situation occurs when sci-
entists reach consensus, but their explanations, conclusions, or recommen-
dations are unacceptable to lay audiences, infl uential organizations, or 
powerful business interests.52, 70–72 Such situations are more common for 
environmental issues, product exposures, or scientifi c bombshells. Specifi c 
examples include psychological explanations for health problems such as 
anxiety or mass psychogenic illness8, 73; negative fi ndings for a suspected 
problem, exposure, or cause-and-effect relationship between an environmen-
tal, occupational, or product exposure and a specifi c health outcome (e.g., 
cancer clusters)72, 74, 75; major changes in recommendations about health risk 
behaviors or disease screening5, 24, 76; quarantine recommendations; or orga-
nizational culpability.71

Figure 6.1 Source: The New Yorker magazine.



Communicating Data in Acute Public Health Situations  231

Such situations are diffi cult from a communication perspective because 
messages may contradict previous consensus recommendations from sci-
entists (experts), challenge strongly held lay audience beliefs, be at odds 
with cultural norms, or have potentially severe adverse economic or legal 
impacts (e.g., removing products from the market or lawsuits). Scientists or 
their organizations may be challenged about their methodology, data quality, 
fi ndings, conclusions, or even their professional or personal credibility or 
motivations.49, 52

Situations that involve high levels of scientifi c uncertainty, almost by def-
inition, have higher controversy potential for lay audiences. From both a 
scientifi c and a lay perspective, such situations often fail to result in ade-
quate or widely acceptable resolutions. They usually involve high levels 
of anxiety or fear among audiences, and often are long-lasting, continuing 
for months or years, and require extensive and long-term communica-
tion efforts with lay audiences.1, 24, 26 They most likely are the result of 

Box 6.3  A higher controversy potential situation: The ban on  silicone 
breast implants

The banning of silicone breast implants demonstrates some of the com-
munication and other challenges involved in attempting to communicate 
scientifi c information to lay audiences in a higher scientifi c uncertainty 
and higher controversy potential. Women in the United States had access 
to silicone breast implants, either for cosmetic or reconstructive purposes 
(e.g., postmastectomy), beginning in the 1970s. Dow Corning was the 
major U.S. manufacturer of such implants, and use was unregulated 
before the early 1990s. When the Food and Drug Administration (FDA) 
banned the implants in 1992, an estimated 1–2 million women were 
using them.

There had been reports over several years from women with silicone 
implants complaining of connective-tissue type disorders, such as rheu-
matoid arthritis or lupus erythematosis; some people were concerned 
that the implants were the cause of their health problems. Initially, there 
was some scientifi c uncertainty about the strength of evidence support-
ing a cause-and-effect relationship, although the vast majority of studies 
suggested the absence of an association. (Further research has failed to 
establish a link between silicone breast implants and connective-tissue 
disease.)

Contrary to the usual route by which medical devices are approved for 
use by the public, which requires the manufacturer to show that a product 
works effectively as claimed, the FDA required manufacturers of silicone 

(continued)
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Box 6.3  (continued)

implants to prove their product was safe. The FDA ultimately decided to 
ban silicone breast implants because manufacturers could not prove their 
safety, women were becoming suspicious that the implants were making 
them ill, and public opinion at the time generally mistrusted the inten-
tions of large corporations such as Dow Corning.

Immediately after the ban went into place, lawyers working for women 
with implants and the news media widely publicized the FDA decision. 
Media reports covered the ban and women’s health concerns—a few sto-
ries even mentioned women who attempted to cut out their own breast 
implants—but said little about the lack of scientifi c evidence of a cause-
and-effect relationship. Some lawsuits were successful, with information 
in court from epidemiologists about research trumped by personal tes-
timonials from individual women with connective-tissue disorders. Since 
the ban, Dow Corning no longer manufactures silicone breast implants. 
Many women still believe they have been harmed by silicone implants, 
and lawsuits are ongoing.

Source: Brownson RC, Petitti DB. Applied Epidemiology: Theory to Practice. 2nd 
ed. New York, N.Y.: Oxford University Press; 2006. Sanchez-Guerrero J, Colditz GA, 
Karlson EW, Hunter DJ, Speizer FE, Liang MH. Silicone breast implants and the 
risk of connective-tissue diseases and symptoms. N Engl J Med. 1995;332(25):
1666–1670. Tugwell P, Wells G, Peterson J, et al. Do silicone breast implants cause 
rheumatologic disorders? A systematic review for a court-appointed national 
 science panel. Arthritis Rheum. 2001;44(11):2477–2484.

environmental, occupational, or product safety or consumer protection issues 
(Box 6.3).24, 28, 35, 37, 74

Scientifi c uncertainty may exist for one or more aspects of the situation, 
which may include exposure (e.g., whether it occurred, who was exposed, 
what constitutes a hazardous level), health outcome (occurrence, defi nition), 
cause and effect (whether there is an association between an exposure and an 
outcome, level of risk), recommendations, or interventions. In some cases, if 
a potentially adverse health outcome is possible, it may not happen until the 
distant future (e.g., cancer or infertility). In other situations, adverse health 
outcomes have occurred but there is no readily identifi able causative agent 
(e.g., disease clusters, autism).75

In comparison to lower controversy potential situations, higher controversy 
situations require more extensive communication efforts, including communi-
cating about data, with lay audiences. These may include detailed explanations 
about investigations, causative agents, and descriptions of how scientists reached 
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their conclusions or on what they based their recommendations.7, 26, 33, 34, 45, 48, 77, 78 
They can require extensive explanations of unfamiliar and complex scientifi c 
and mathematical terms and concepts.12, 14, 16–21, 26, 37, 41, 45, 48, 52

In higher scientifi c uncertainty and higher controversy potential situ-
ations, lay audiences may not be able to rely upon the expert heuristic 
because  scientists do not have defi nitive answers. Complicating communica-
tion is that most lay audiences do not understand scientifi c or mathematical 
terms, concepts, or approaches, especially when it comes to probability data 
(Chapters 1 and 3). Mixed messages from scientists or organizations may 
occur (e.g., some scientists state that there is a serious risk while others state 
there is minimal or no risk), which can increase confusion and fear, espe-
cially among persons who have diffi culty with ambiguity.26, 53 Lay audiences, 
then, tend to reach conclusions based on their preexisting beliefs, values, 
worldviews, and previous experiences (Chapter 3).42, 52 The news media can 
compound the problem with hype, emphasizing the scary nature of health 
outcomes through interviews with concerned individuals, the controversy 
among scientists, or hints of a cover-up, which can result in social amplifi -
cation of risk.20, 21, 61, 62, 79

Ongoing efforts by scientists, public health practitioners, and others to 
increase trust by actively engaging community members, listening to their 
 concerns, acknowledging emotions, being empathetic, and empowering audi-
ences to be part of the decision-making process are especially important in this 
category of acute situations (see Tables 6.3 and 6.4).4, 7, 12, 18, 21, 24, 26, 37, 39, 41, 80–82

The two acute public health situation categories described above should 
not be considered static. A situation may move from higher to lower con-
troversy potential based on more defi nitive research fi ndings, or a situation 
initially assessed as a run-of-the-mill local infectious disease outbreak 
may be found to be much larger in scope or involve an unexpected agent 
or variation.83 But these categories can provide a practical scheme for con-
sidering communication in acute situations within a larger context and 
help when it comes to selecting and presenting data to lay audiences.

Data Selection in Acute Public Health Situations

The stages of the OPT-In framework (organize, plan, test, and integrate) 
 discussed in Chapter 5 are applicable to acute public health situations. From 
the perspective of selecting and presenting data to lay audiences, however, 
developing storylines, determining the purpose for communication, and 
understanding audiences are most relevant and are highlighted in the rest of 
this chapter.
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Storyline

There are many potential storylines for acute public health situations, and 
they can vary greatly, depending on the level of scientifi c knowledge and 
consensus about the potential health outcome or exposure, controversy poten-
tial, and length of time over which situations occur. Here are a few examples 
of science-based storylines:

Scientists believe that people who take action • A reduce their chance of 
developing health condition B.
The main reasons why this situation developed are • X and Y.
Scientists cannot determine at this time whether there is an excess health • 
risk associated with exposure to chemical A.

When considering selecting and presenting data to lay audiences in an acute 
situation, the fi rst determination is whether data-containing messages are 
needed to support the storyline. In many acute situations, there is no need 
to communicate data, particularly if messages are more action- or recom-
mendation-oriented (e.g., do these things; don’t do those things). However, 
data-containing messages can help to communicate storylines in many such 
situations, particularly for description or explanation.3, 7, 84–88

Purpose

Selecting data to present to lay audiences depends on the communication 
purpose. As discussed elsewhere in this book, purpose can be categorized as 
being designed to increase knowledge, instruct, facilitate decision making, 
or persuade. Instructing audiences is common in acute situations, such as 
about specifi c actions to take to prevent injury in the event of a natural disas-
ter. Data are not needed when instruction is the communication purpose.

Data, however, can be helpful when used for one of the other three 
 purposes. Trying to increase knowledge without regard to facilitating deci-
sion making or attempting to persuade audiences is a common communica-
tion purpose in these types of situations. It usually takes the form of letting 
audiences know the current status of the situation, the events  taking place, 
and what health departments or other organizations are doing to address it. 
Data used for this purpose often consist of regularly reporting the magni-
tude of the problem, especially the number of people affected or potentially 
affected, for example, “As of September 15th, there have been 16 con-
fi rmed cases of Norwalk virus among persons who camped at Smith Park.” 
Facilitating informed decision making sometimes is the communication 
purpose, especially for situations with higher level of scientifi c uncertainty 
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and higher controversy potential.26, 89 Data may help lay audiences weigh the 
risks and benefi ts of certain actions, such as whether to continue the use of 
a consumer product.

Persuasion is also a common purpose in acute situations, and data can be 
used in many ways to provide evidentiary matter. Data can, for instance, help 
explain why scientists believe in the presence of a cause-and-effect relation-
ship, their rationale for action, or the effectiveness of an intervention (evalua-
tion).26, 42 Conversely, data can be used for persuasion in the reverse direction, 
in other words to reassure lay audiences that an exposure is not hazardous, 
no cause-and-effect relationship exists, or no action is needed.26, 42

As discussed in Chapter 3, data selection for persuasion in acute as well 
as other types of situations depends on whether they are being used to 
maximize or minimize levels of concern among lay audiences, recogniz-
ing that the choice of relative or absolute risk estimates can make different 
contributions as to whether risk is likely to be perceived as being higher 
or lower.90

Audience Analysis

Understanding audiences is a key aspect of communicating in acute situa-
tions. Because of the high level of interest and limited scientifi c and quanti-
tative literacy of lay audiences (Chapter 3), it is essential to carefully defi ne 
and describe terms and concepts.4, 7, 45, 80 Some acute situations where data 
need to be presented involve complex science and mathematics, especially 
probability (risk) data, which are diffi cult for lay audiences to compre-
hend (Chapter 3),26, 39 especially in higher controversy potential situations. 
Presenting statistical uncertainty data, for instance, may result in some lay 
audiences, especially persons with lower levels of quantitative or document 
literacy (Chapter 3), having lower levels of trust for scientists because they 
perceive them to be demonstrating vagueness.91, 92

More extensive, clear, and complete communication efforts may be needed 
to help lay audiences understand how scientists study a situation, how they 
reached their conclusions (e.g., describing scientifi c or statistical methods), 
or the limits of science to resolve the issue at hand.93 Examples or analo-
gies that illustrate what a scientifi c or statistical term means—or does not 
mean—can help increase understanding and avoid misconceptions.26, 45, 48, 94, 95 
Persons with low scientifi c and quantitative literacy, however, are capable of 
increasing their understanding of complex concepts and phenomena when it 
is salient to them and information is communicated well (Chapter 2).49, 52, 96

Communicators sometimes consider using risk data comparisons as an 
approach for increasing understanding among lay audiences. There has 
been much research on the way lay audiences understand risk comparison 
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data in acute situations when they are provided as contextual information 
to help with data interpretation.32, 43, 97–101 However, because lay audiences 
make judgments about what constitutes risk across multiple dimensions 
besides scientifi c data,52 the choice of comparison data needs to be carefully  
considered.26, 43, 45, 101

If risk comparison data are used, they must be appropriate to the 
situation37, 101–104; comparisons should not be seen as trivial or unimportant by 
audiences, such as the risk of cancer associated with eating small amounts 
of peanut butter.45 Comparisons with involuntary risk factors can be used if 
they involve a health risk associated with an exposure familiar to audiences, 
such as the disease risk associated with the therapeutic use of x-rays, being 
struck by a meteor, or dying from an animal bite (e.g., “Scientists estimate 
that the chance of an individual developing condition Y based on exposure 
to chemical Z is less than one in a million, which is similar to the risk of 
dying from a spider bite”). Comparing an involuntary with a voluntary risk 
factor, such as cigarette smoking or alcohol use, may not be a good idea for 
some audiences, as some people make a clear distinction between risks they 
voluntarily choose versus those imposed on them.43, 45, 97

Types of Data Measures to Use in Communication

As shown in Table 6.4, lay audiences have many questions and concerns 
when acute public situations occur. Although most are not data-related, 
the selection and presentation of data can help to address some of these 
 concerns.105, 106 These lay audience concerns, when considered in conjunc-
tion with the purpose for communication and the roles that data can play, 
provide guidance for selecting data to communicate (Table 6.5). These con-
cerns of audiences addressable using data are interrelated and build upon 
each other; for example, “what is being done about it and why” requires at 
least some answers (or hypotheses) for previous concerns. But communica-
tors may not need to address all fi ve concerns, let alone use data to do so, 
in every situation. As shown in Table 6.5, only a limited number of data 
measures are likely to be needed to communicate to lay audiences in most 
acute situations.

What’s happening refers to collecting the basic information needed to 
inform audiences about the situation for the purpose of increasing knowl-
edge. Descriptive data that can answer the questions of what, who, where, 
and when, that is, the basic epidemiologic measures of person, place, and 
time,107 are usually suffi cient. Frequencies, percentages, or in some instances, 
rates, should suffi ce, especially for most infectious disease outbreaks. By 
defi nition, because outbreaks involve an increase over the expected or back-
ground rate (in many instances, the background rate is zero), trends can help 
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provide context for lay audiences to understand why public health profes-
sionals believe that there may be a problem.108, 109

Simple descriptive fi ndings such as frequencies that address the concern 
about what’s happening are probably the only necessary data to communi-
cate to lay audiences in many acute situations.3, 7, 106, 110 The need to commu-
nicate additional types of data to address the remaining audience concerns 
will increase proportionately based on the presence and number of factors 
listed in Table 6.2 (e.g., dreaded disease, identifi able persons, media cover-
age) and level of scientifi c uncertainty.

The second concern that data can help answer is how and why it is 
 happening. Data for this concern are explanatory in nature, with the goal 
of uncovering cause-and-effect relationships. Research, at least initially, 

Table 6.5  Major considerations when selecting data to present to lay 
audiences in acute public health situations

Audience concern Communication 
purpose

Role for data • Data measures

What is happening? •  Increase 
knowledge

Description 
(what, who, 
where, 
when)

• Frequencies (counts)
• Percentages
• Rates

How and why is it 
happening?

•  Increase 
knowledge

• Persuasion

Explanation 
(cause and 
effect)

• Frequencies
• Probability (risk)

What does it mean? 
(interpretation)

• Persuasion
• Facilitate informed 

decision making

Review and 
synthesis

Context
Statistical 

uncertainty

• Frequencies
• Percentages
• Rates
• Probability (risk)
•  Reference or population 

standards
•  Confi dence intervals or 

data ranges
What is being done 

about it and 
why?  (rationale 
for action)

• Persuasion
• Facilitate informed 

decision making

Review and 
synthesis

• Probability (risk)
•  Percentage (especially 

relative percentage)

Is the action 
 working? 
(evaluation)

• Increase 
knowledge

• Persuasion
•  Facilitate informed 

decision making

Evaluation • Frequencies
• Rates
• Probability (risk change)
•  Percentage (especially 

percentage change)

Source: Cohn V, Cope L. News and Numbers: A Guide to Reporting Statistical Claims and Controversies 
in Health and Other Fields. 2nd ed. Ames, Iowa: Iowa State Press; 2001. Nelson DE, Brownson RC, 
Remington PL, Parvanta C, eds. Communicating Public Health Information Effectively: A Guide for 
Practitioners. Washington, D.C.: American Public Health Association; 2002. Reynolds B. Crisis and 
Emergency Risk Communication: By Leaders for Leaders. Atlanta, Ga.: Centers for Disease Control and 
Prevention; 2004. 
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 typically involves “shoe leather” epidemiology, that is, rapid investigations 
by health department epidemiologists.54 The communication purpose may 
be to increase knowledge or for persuasion. Depending on how a situation 
unfolds over time, communicating about cause-and-effect relationships may 
be preliminary (e.g., hypotheses or best guesses) or more defi nitive (e.g., con-
sumption of food X at restaurant Y was the likely cause of the Salmonella 
outbreak; there is no relationship between community groundwater contam-
ination from chemical A and birth defect B).

Although simple descriptive data, such as frequencies, may be used, more 
often probability (risk) data are used to ascertain cause-and-effect relation-
ships, especially relative risks (e.g., odds ratios, rate ratios).91, 111 Note that if 
there are delays in identifying the presence or absence of cause-and-effect 
relationships, if expected cause-and-effect relationships are not borne out 
(e.g., disease clusters), or if the level of scientifi c uncertainty remains high 
over time, then the complexity of data analyses, and subsequently the types 
of data that need to be translated to lay audiences to help explain how and 
why, will likely be more complex.

The next concern that data can help address is what does it mean, or inter-
pretation. This involves synthesizing the descriptive and cause-and-effect 
data used to answer the concerns of “what is happening” and “how and why 
is it happening” with additional information (e.g., past experiences or prior 
knowledge based on the scientifi c literature among scientists investigating 
the problem). The purpose of communicating about data for this audience 
concern is primarily for persuasion or to facilitate informed decision mak-
ing, and several data measures may be helpful for interpretation (Table 6.5). 
Data can be used to let audiences know (a) if public health professionals 
believe if a problem does or does not exist, (b) what population groups are or 
are not at increased risk for an adverse health condition or outcome, (c) the 
magnitude of the problem, or (d) contextual information for assessing the 
situation.

Interpretation is straightforward in many instances, especially for lower 
controversy potential situations resulting from infectious disease outbreaks. 
Determining whether a problem exists, what populations are at increased 
risk, the magnitude of risk, and the context become obvious fairly quickly, 
as the expected or background number of cases or rates is low, a specifi c 
cause is found, and those exposed or at greatest risk are identifi ed. Although 
interpreting fi ndings for lay audiences is facilitated by using different types 
of information, frequencies of the number of affected individuals are proba-
bly all that is needed in most situations.

At the opposite end of the spectrum, interpretation is no simple matter in 
acute situations involving many environmental, occupational, or consumer 
product exposures, or with scientifi c “bombshells” (i.e., higher controversy 



Communicating Data in Acute Public Health Situations  239

potential situations). There are many examples of pitfalls that scientists can 
face when attempting to communicate their interpretations with lay audi-
ences.16, 17, 24, 26, 43, 81 Such situations usually require extensive communica-
tion efforts to present and explain methodology, analyses, and scientifi c and 
mathematical concepts.

Diffi culties arise because it may not be evident that there is a health-
related problem present, whether a cause-and-effect relationship exists, 
or the level of risk. In some situations, level of risk can be estimated but 
there is no consensus among scientists about the meaning of the magnitude 
health risk, or answers to the challenge of communicating probability data 
 involving very large or very small numbers (e.g., 3 in 100,000) to lay audi-
ences (Chapter 3).28, 40, 65, 93, 112–114 A further complication is that because some 
research is based on population probabilities, it is diffi cult or impossible to 
ascertain which specifi c individuals are at higher risk.

If scientists conclude that the probability of an adverse health outcome, 
if present, is likely to be minimal, an absolute risk estimate, rather than a 
relative risk estimate, is a better choice for helping frame a minimal risk 
message to lay audiences (Chapter 4). Also as mentioned in Chapter 4, abso-
lute risk data can be expressed using different formats such as “Only four 
persons out of a million are likely to develop the disease based on this expo-
sure”; “Among persons exposed at the highest levels, we estimate that the 
increased risk of long-term health effects is less than 1%,” but such data need 
to be explained clearly to help ensure audience comprehension.

The next major concern of lay audiences that data can help answer is what 
is being done about it and why, or the rationale for action. Rationale is based 
on reviewing and synthesizing prior research and experiences in the context 
of the current situation. In many acute situations, especially those with lower 
controversy potential, it is not necessary for public health professionals to 
communicate data to audiences to explain the rationale for their actions or 
recommendations; most lay audiences, especially initially, will rely on the 
expert heuristic and assume that actions taken or recommended are based 
on a solid science.

Myriad public health actions and communication messages to lay audi-
ences about them are possible depending on the situation (e.g., closing a body 
of water to swimming, instituting a mandatory vaccination policy, recom-
mending screening by health care providers, conducting a trace-back study 
of a specifi c product or lot, or taking no action). Conversely, communication 
may involve providing messages to the public, policy makers, or press to dis-
courage actions already underway or under consideration.

Some public health actions may be viewed with skepticism by lay audi-
ences, hence the value of communicating data to support them; for such com-
munications, the primary purpose for communicating data is for persuasion 



240  MAKING DATA TALK

(the rationale is sound) or to facilitate informed decision making. Although 
different measures may be used depending on the situation, the most common 
data for demonstrating the rationale for action are probability data, especially 
relative risk or relative percentage point changes (usually reductions) expected 
to occur, or occurring, because of the action, for example, “this vaccination 
should reduce the chance of developing illness by more than 99%.”

The last concern for which data can be used to address lay audience con-
cerns is, Is the action working? This is a question that evaluation research 
data can help answer. Depending upon the audience and their level of 
involvement with the situation, the purpose for data communication may 
be to increase knowledge, persuade, or facilitate informed decision making. 
Data used for evaluation in acute, as well as in other situations, are designed 
to demonstrate whether a change occurred as a result of the action taken or 
the intervention occurring. Data measures used will typically be the same 
as those used for describing what happened or the rationale for action, such 
as changes in frequencies (e.g., the number of cases of disease), percentages, 
rates, or probability (risk).

Change can be presented in relative or absolute terms, for example, a rela-
tive percent decrease in frequency or a decrease in the absolute risk of devel-
oping a health condition. Because the magnitude of relative and absolute 
differences often differ greatly (Chapter 3), the choice of which data mea-
sure to use, or a decision to use both relative and absolute data differences, 
depends on the purpose of communication, ethical considerations, and audi-
ence characteristics (e.g., cognitive processing limits, level of involvement, 
quantitative literacy).

Data Presentation in Acute Public Health Situations

Once decisions have been made about what data should be communicated 
to lay audiences, it is time to consider the modalities for presenting them. 
In this section we review these options and provide recommendations for 
presenting data in acute lower and higher controversy potential public health 
situations.

General Considerations

Public health data can be presented verbally, visually, or through some com-
bination of the two (Chapter 4). There are several general recommendations 
discussed in Chapter 4 that apply to presentations in acute situations, espe-
cially including integrating words, numbers, and symbols. For visual modal-
ities, it is essential to use titles, labels, legends, and other contextual cues, 
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including text. Visual data comparisons are important cues because they pro-
vide important contextual information to assist with audience understanding; 
they are especially relied upon by people with little or no familiarity with 
the specifi c issue at hand, or when the mathematical or scientifi c information 
is complex,55, 115, 116 both of which often happen in acute situations. (The term 
data comparison, as used here, does not refer to comparison of involuntary 
with voluntary risk data discussed earlier in this chapter.)

For acute situations, recommended data comparisons for acute situa-
tions include (a) trends over time, (b) geographic area differences, or (c) to 
established reference standards (e.g., maximum acceptable levels) previ-
ously published by reputable scientifi c organizations or government agencies. 
(Figure 6.2, note the dark arrow in the middle of the fi gure that contains the 
EPA recommended limit).37, 45, 102–104, 109 Comparisons can be shown in dif-
ferent ways (Chapter 4), for example, trend lines for other populations such 
as national or state estimates, lines or arrows demonstrating referent levels, 
comparison bars in a bar chart, or using different colors or shading for differ-
ent geographic regions on maps. Trend data are generally well understood by 
both lay and scientifi c audiences and are especially valuable in acute situa-
tions because they can have roles in description, explanation, and evaluation.

There are several data presentation modalities that are less commonly used 
by public health scientists and practitioners in acute situations. Narratives, 
which are especially helpful to gain audience attention or raise awareness 
about a particular problem, rarely are appropriate, as attention and awareness 
levels are usually already high among lay audiences. Although pie charts 
are easy for lay audiences to grasp (Chapter 4), their use is usually limited 
to helping people judge the magnitude of proportions as a part of a whole 
(i.e., to 100%), which is rarely relevant in most acute situations. Although pie 
charts can sometimes be used for data comparisons, such comparisons can 
better be demonstrated using other modalities, especially bar charts.

Turning now to presentation choices more commonly used, verbal presen-
tations of data can be an effective option and may be all that are necessary 
in lower controversy potential situations.3, 7, 85–88 One or two numbers can be 
included as part of written text or spoken words designed for lay audiences; 
for example, “6 people were hospitalized with severe respiratory diffi culties 
today after they were exposed to toxic levels of sulfuric acid at company Z 
after an explosion.”

Verbal qualifi ers without numbers (e.g., “greater risk,” “rare,” “many  people 
were affected”) are especially helpful for interpreting for lay audiences what 
data mean. Examples include quantifying specifi c exposures or populations at 
higher risk, “prior research has shown that this strain of E. coli is more likely 
to result in severe illness than other strains,” or “persons aged 65 years or 
older are at the greatest risk of heart-related illnesses.”48 Verbal qualifi ers also 
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can describe what is being done and why (rationale for action) or for evalu-
ation: “discontinuing the use of chemical Z in the production process drasti-
cally reduced the number of individuals with severe allergic reactions.”

Metaphors are sometimes used in acute situations and typically are in 
the form of data analogies that make comparisons with topics and numbers 
likely to be familiar to lay audiences (e.g., “the 1 in ____ risk of developing 
serious gastrointestinal bleeding discovered among users of medication P is 
similar to that of persons taking a daily aspirin tablet”). As discussed previ-
ously, data risk comparisons can be tricky in acute situations, especially if 
the comparison is to involuntarily assumed risks.

Figure 6.2 Use of a reference standard in a table to provide a contextual clue about risk 
data. (Source: Lipkus IM, Hollands JG. Visual communication of risk. Monogr J Natl 
Cancer Inst. 1999;25:149–162.)
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Turning to visual modalities, tables, which are used to present a larger 
number of numbers, are usually not a common choice. If used at all, they are 
more likely to be used in longer lasting acute situations, such as a short list 
of the number of people experiencing a health condition or exposure by state 
or county.117 Bar charts are the most common and versatile choice for visually 
presenting data in acute situations, as they can demonstrate overall or com-
parative magnitudes for frequencies, percentages, or probability (risk) data 
(Chapter 4).91, 109, 118 They can also be used to demonstrate trends although line 
graphs are a better choice for this use. Bar charts can be used for description, 
explanation, or evaluation (Figure 6.3) and also contain comparison data, 
such as including reference standards or national population numbers.

As discussed in Chapter 4, line graphs are the most effective way to dem-
onstrate trends.108, 109, 117, 119 Similar to bar charts, they can be used for descrip-
tion, explanation, or evaluation in acute situations and can allow audiences 
to compare data from the acute situation to a reference standard or some 
type of population data.109 Line graphs are especially helpful for visualiz-
ing changes in disease frequencies or rates before and after interventions or 
actions occur (evaluation).

Figure 6.3 Bar chart demonstrating the impact of implementing intensive con-
trol  measures for controlling a large cryptosporidium outbreak in Utah during 2007. 
(Source: Rolfs RT, Beach MJ, Hlavsa MC, Calanan RM. Community cryptosporidiosis 
outbreak—Utah, 2007. MMWR. 2008;57:989–993.)
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Maps or diagrams can be used with lay audiences in some acute situations 
for description or explanation.120, 121 Maps can demonstrate where a situation 
is occurring (Figure 6.4) and can provide context by visually demonstrating 
geographic comparisons. Diagrams, such as of a particular facility in which 
an outbreak occurred, can be helpful for cause-and-effect explanations in 
some instances, for example, showing where certain exposures physically 
occurred within a facility or area (Figure 6.5).120

Icons and visual scales (Chapter 4) can be considered for use in some higher 
controversy potential situations. Icons are usually used to help communicate 
probability (risk) data to lay audiences, especially absolute risk data. Risk 
scales can show relative or absolute magnitude of risk along a data contin-
uum in ascending or descending order (e.g., from 0.001 to 1,000) (Chapter 4) 
(Figure 6.6).37, 91, 99, 122–125 These presentation options are more commonly 
used in environmental, occupational, or consumer product  situations, such 
as attempting to help increase audience knowledge and understanding of low 
probability data. These formats are not readily intuitive and require more 
explanation to lay audiences than do other visual modalities (e.g., in clinical 
or small group settings), and may not be feasible in situations with limited or 
no research about health risks.

Figure 6.4 Maps demonstrating groundwater contamination from tritium associated 
with Hanford (WA) nuclear site. Note that the left-hand map includes an inset map 
to help orient viewers to the relevant geographic region in Washington state. (Source: 
Lundgren RE, McMakin AH. Risk Communication: A Handbook for Communicating 
Environmental, Safety, and Health Risks 3rd Ed. Columbus, Ohio: Battelle Press; 
2004:222–223. Pacifi c Northwest National Laboratory.)
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Figure 6.6 Use of a risk ladder to demonstrate absolute risks associated with smallpox 
and smallpox vaccination. (Source: Paling J. Strategies to help patients understand risks. 
BMJ. 2003;327:745–748:745.)
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There are a couple of fi nal points to consider. Depending on the audi-
ence concern being addressed, data can be presented using two or more 
formats simultaneously, such as by presenting one or two numbers (what’s 
 happening) in conjunction with verbal qualifi ers (what does it mean). Also, 
the longer an acute situation continues, the more likely it is that scientists 
and public health practitioners will need to use different types of data pre-
sentations with lay audiences to help describe or explain current status or 
recent developments.

Presentation Recommendations: Lower Controversy 
Potential Situations

Data presentation to lay audiences for lower controversy potential situations 
is usually relatively straightforward (Table 6.6). One or two numbers, verbal 
qualifi ers, or both will often suffi ce.3, 7 Frequencies of the affected number 
of individuals (“Ten people developed severe headaches and nausea and two 
people became unconscious while attending an ice hockey game at the city 
arena last night”) are commonly the only type of data needed. Visual modal-
ities are often unnecessary; if used, bar charts to demonstrate frequency or 
relative risk magnitudes, or simple maps showing the location of affected 
geographic areas (e.g., towns or neighborhoods), are good choices.

Box 6.4 illustrates the use of data in a typical lower controversy situation 
(in this instance, an infectious disease outbreak). From a data perspective, 
it is evident that most of the information provided to lay audiences did not 
involve data. Note, however, the inclusion of contextual text cues and inter-
pretation of fi ndings based on the investigation.

Table 6.6  Data format options in lower and higher 
 controversy potential situations

Data format option Lower controversy 
 potential situations

Higher controversy 
potential situations

One or two numbers √ √
Verbal qualifi er √ √
Metaphor √
Table √
Bar chart √ √
Line graph √ √
Map or diagram √ √
Icons √
Visual scale  √

Note: These are general guidelines, as choices can vary widely by specifi c situ-
ation and length of time it lasts, and multiple formats may be appropriate.
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Box 6.4  Communicating about data in a lower controversy potential 
situation: An E. coli 0157 outbreak in Oregon

The Oregon Health Division identifi ed an outbreak of E. coli 0157 disease 
among persons who attended a gathering at a residential religious camp 
in Yamhill county in May 2005. The investigation ultimately found 12 
laboratory-confi rmed E. coli 0157 cases. This bacteria causes severe diar-
rhea (often bloody) and abdominal cramps, but can be more serious in a 
small percentage of people who can develop kidney failure. Infection can 
be contracted through a variety of means, ranging from eating under-
cooked beef to swimming in contaminated water, and is easily spread by 
person-to-person contact.

The Health Division issued a press release on May 27, 2005, about the 
outbreak and the investigation (see below), which covered several key 
points and recommendations. Note that only limited amounts of data 
were included in the press release. One statement mentions the number 
of people potentially at risk for the illness (120); one data-containing ele-
ment is that about 5% of infected persons develop kidney complications; 
and fi nally, time trend data provide context, noting that about 117 cases 
of E. coli 0157 occurred in the state annually over the past 5 years.

Oregon DHS news release

May 27, 2005

Public health offi cials investigate Yamhill E.Coli O157 outbreak

A cluster of E.coli O157 illnesses among people who attended a gathering 
at Camp Yamhill in northwest Yamhill County is being investigated by 
state and county public health offi cials.

As many as 120 people who attended a gathering there between May 
17 and 20 may be at risk of illness, said Mel Kohn, M.D., state epidemiol-
ogist in the Oregon Department of Human Services (DHS).

“We are actively investigating this outbreak,” said Kohn. “We will con-
tinue to inform the public as we determine extent of illness and ultimately 
the source of infection.”

Anyone attending the camp on May 16 or after and who has diarrhea 
should contact their local health department; if they have bloody diar-
rhea they should seek medical care. People with diarrhea should drink 
plenty of fl uids, Kohn advised.

Symptoms of E.coli infection include diarrhea, often bloody, and 
cramps. About 5 percent of cases develop kidney problems. Children are 
particularly at risk of kidney complications from E.coli O157, which can 
lead to kidney failure and death, Kohn said.

E.Coli is easily spread from person to person. Frequent handwashing, 
especially after using the toilet, can prevent spread.

(continued)
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Box 6.4  (continued)

DHS and six county health departments—Clackamas, Lane, Marion, 
Multnomah, Polk and Yamhill—are actively investigating the outbreak.

The camp has voluntarily closed until the source of the illness is identi-
fi ed, Kohn said.

An average of 117 E.coli O157 cases have been reported each year in 
Oregon over the past fi ve years. Common ways of acquiring the infec-
tion include eating undercooked ground beef, touching infected animals, 
drinking unpasteurized milk, juice or contaminated water, swimming in 
contaminated water and contracting the illness from another person.

Source: Oregon Department of Human Services. DHS News Release: Public Health 
Offi cials Investigate Yamhill E. coli 0157 Outbreak. Portland, Or.; 2005. Lore Lee and 
June Bancroft. Personal communication. Oregon Health Division, July 12, 2006.

Presentation Recommendations: Higher Controversy 
Potential Situations

Given the heterogeneity of higher controversy potential situations, there 
are many data presentation options that range from simple to complex. An 
extended outbreak that lasts for several weeks may only require regularly 
providing updates of one or two numbers, such as the number of persons 
diagnosed with a disease.

Conversely, certain situations, especially those involving environmental, 
occupational, consumer product issues, and actual or potential exposures, 
may involve attempting to communicate about complex scientifi c or statisti-
cal concepts. In addition to using verbal options to communicate about data 
(one or two numbers; verbal qualifi ers), any, and sometimes all, of the pre-
sentation options listed in Table 6.6 may be used over the course of time.

Box 6.5 provides a case study on data presentation to lay audiences for 
the SARS disease outbreak in 2003.9, 126, 127 It is an example of an extended 
multinational infectious disease outbreak that garnered worldwide media 
 attention. Scientists in many countries worked diligently to determine the 
causal agent and institute protective measures. Note that most data included 
in the updates from the World Health Organization (WHO) and the CDC were 
 frequencies: the number of persons with SARS (new or cumulative number 
of cases), the number of deaths, and the number of countries involved. A few 
data in the form of percentages (e.g., percentage of cases who were health 
workers) were also included.
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Box 6.5  Data communication in a higher controversy potential 
 situation: 2003 worldwide SARS extended outbreak

Severe Acute Respiratory Syndrome (SARS) is a respiratory disease (often 
in the form of pneumonia) caused by a previously unrecognized virus. 
SARS fi rst appeared in China in November 2002 and was recognized as 
a global health threat in March 2003. Over the course of the outbreak, it 
was evident early on that the illness was contagious and that some type 
of microbial agent was the likely cause, although it took several weeks 
before the actual virus was identifi ed. By the time the outbreak was over 
in July 2003, nearly 8,100 persons were considered to have had probable 
cases of SARS, 774 of which died. Cases were reported from more than 
30 countries in 6 continents, with most cases occurring in a few Asian 
countries (China, Viet Nam, Singapore, and Taiwan). About 20% of per-
sons with SARS were health care workers.

The World Health Organization (WHO) took a major lead in communi-
cation efforts concerning SARS as there was enormous interest worldwide 
throughout the course of this large and extended outbreak. Such efforts 
involved coordinating communication with major health agencies and 
organizations in other countries, including the CDC in the United States. 
Frequent updates and current communication products were regularly 
provided to the news media and others by WHO, CDC, and health orga-
nizations in other countries through several formats. These included 
press releases, press conferences, telebriefi ngs, fact sheets, daily summary 
tables of suspect and probable cases (by WHO), Morbidity and Mortality 
Weekly Reports (by CDC), and frequently asked question (FAQ) sheets. 
From March 15 through July 5, 2003, the WHO alone published 96 SARS 
updates. WHO and CDC Web sites were especially important communi-
cation channels and repositories of information by health care providers 
for the public, policy makers, and the press who were looking for more 
information.

Communication messages by WHO and CDC covered many different 
aspects of the outbreak, such as which countries were affected, progress 
in identifying the causative agent, diagnosis and treatment, steps taken to 
control the outbreak, prevention, and travel advisories. However, data, in 
the form of simple frequencies, were a regular component of most of the 
information updates. WHO and CDC routinely stated the number of sus-
pected or probable cases of SARS, the countries in which they occurred, 
and the number of deaths. To help provide context, both the number of 
new SARS cases since the previous report and the number of cumulative 
cases since the start of the outbreak were usually included. Below are sev-
eral excellent examples that illustrate the effective reporting of simple but 
consistent SARS data over time.

(continued)
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Box 6.5  (continued)

March 16, 2003 (WHO Update 1): As of 15 March 2003, reports of 
over 150 cases of Severe Acute Respiratory Syndrome (SARS) have been 
received by the World Health Organization since 26 February 2003 . . . As 
of 15 March the majority of cases have occurred in people who have had 
very close contact with other cases, and over 90% of cases have occurred 
among health care workers.

March 24, 2003 (WHO Update 8): Reports from health authorities in 
13 countries, compiled today, indicate a cumulative total of 456 cases of 
SARS and 17 deaths. This compares with reports a week ago (17 March) 
of 150 cases in 7 countries.

April 24, 2003 (Telebriefi ng by CDC Director Julie Gerberding): 
I’m here to provide an update on SARS, the Severe Acute Respiratory 
Syndrome, and to follow up on some of the information that was pre-
sented in today’s MMWR, the Morbidity and Mortality Weekly Report, 
that CDC has published. WHO is reporting 4,402 cases of SARS; 263 
deaths in 26 countries overall. In the United States, we are tabulating 247 
cases of SARS, 39 of these are probable.

June 18, 2003 (WHO Update 83): Tomorrow will mark the 100th day 
since WHO fi rst alerted the world, on 12 March, to the SARS threat. From 
the 55 cases recognized on that day, alarmingly concentrated in hospitals 
in Hong Kong, Hanoi, and Singapore, the outbreak within a month went 
on to cause some 3,000 cases and more than 100 deaths in 20 countries 
on all continents . . . Although the causative agent was conclusively iden-
tifi ed on 17 April, the disease had no vaccine, no effective treatment, an 
overall case fatality of 15%, and many unexplained features . . . During the 
peak of the global outbreak, near the start of May, more than 200 new 
cases were being reported each day. Detection of new infections subse-
quently slowed, passing 8,000 on 22 May.

Source: Centers for Disease Control and Prevention. Severe Acute Respiratory 
Syndrome (SARS). Atlanta, Ga.: Centers for Disease Control and Prevention; 2007. 
World Health Organization. Severe Acute Respiratory Syndrome (SARS). Geneva, 
Switzerland: World Health Organization; 2007.

Different (and more complex) data presentation modalities may be appro-
priate for other types of situations. For example, if scientists determine that 
if a cause and effect exists but the level of risk is minimal, data presentation 
to lay audiences may involve using bar charts or risk scales to try to explain 
probability using absolute risk estimates.

The case study in Box 6.6 is an example of communicating data in another 
type of higher controversy potential situation for a noninfectious disease 
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Box 6.6  Data communication in a higher controversy potential situ-
ation: Bjork-Shiley heart valve notifi cation

Research in the late 1980s demonstrated that persons who had received a 
Bjork-Shiley mitral heart valve were at increased risk of experiencing sud-
den failure (fracture) of the device. The effects of valve failure can be cat-
astrophic, including potentially causing heart failure, respiratory diffi culty, 
irregular heartbeat, shock, cardiac arrest, or sudden death, and prompt 
diagnosis and treatment is essential. A congressional hearing was held in 
1990 about the problem with the valves. Ironically, although the potential 
effects of failure were serious, the risk of valve failure was lower than the 
risk associated with elective surgical replacement. Later in 1990, the Food 
and Drug Administration (FDA) was informed by the manufacturer that it 
planned to develop a patient notifi cation program for the 23,000 persons 
estimated to have the surgically implanted valves.

Working closely with the FDA, Shiley Incorporated developed a notifi ca-
tion letter for patients and physicians. Focus group research was conducted 
with patients and risk communication experts to improve the message 
content; the letter ultimately contained information that described the 
valve problem, the associated risks, recommended actions, and a personal 
appeal. Absolute risk estimates were included in the letter, stating that 
the annual risk of valve failure ranged from about 2 valves per 10,000 
to about 29 per 10,000, depending on the size of the valve and date 
of manufacture. The letter also pointed out the much greater risk (about 
5 out of 100) associated with elective reoperation to replace the valve.

Follow-up evaluation found that about 90% of patients who received 
the letter understood the material, 55% felt relief rather than irritation 
upon reading the material, and 72% reported being satisfi ed with the 
notifi cation program and believed the program was appropriate. Although 
the majority of those who received the notifi cation letter reported under-
standing it, as is often the case in such situations, not everyone was sat-
isfi ed. Further evaluation research resulted in modifi cations to the letter, 
as additional research about the risk estimates associated with valve use 
became available and communicators recognized that the initial letter did 
not adequately explain the symptoms associated with valve failure or the 
need for persons to have an emergency plan to locate an appropriate 
hospital with open-heart surgery capacity. In addition, several lawsuits 
were fi led against the manufacturer.

Source: Food and Drug Administration. Shiley C-C Heart Valve Alert. Washington, 
D.C.: FDA Consumer; 1990. Farley D. Shiley saga leads to improved communica-
tion. FDA Consumer 1994;28(1):12–17. Department of Health and Human Services. 
Recommendations to Improve Health Risk Communication: A Report on Case Studies in 
Health Risk Communication. Washington, D.C.: Department of Health and Human 
Services, Environmental Policy Committee, Subcommittee on Risk Communication 
and Education; 1994.
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Box 6.7  Communicating data in a higher controversy potential 
 situation: Environmental exposure associated with a resource 
recovery (industrial recycling) plant in New York

A resource recovery plant in Hempstead, New York, had been closed 
because of economic reasons and because the technology used produced 
unpleasant odors noticeable in the community. In 1981, state and local 
offi cials were attempting to determine if the plant could safely reopen; 
however, many community members believed it had been closed because 
the U.S. Environmental Protection Agency had discovered that the plant 
was emitting dioxin compounds. The owners of the facility contacted 
two professors at Cornell University to try to explain potential risks; how-
ever, when their fi ndings were reported to the community in a local high 
school gymnasium, residents left angry and confused. A citizens’ advi-
sory committee (CAC), with funding support from the New York City 
Department of Sanitation, was appointed by a county executive to over-
see a health risk assessment. This committee had broad support from the 
public (trust), who had had input into the selection of health experts. 
Members of the CAC endorsed the fairness and thoroughness of the pro-
cess and expressed their support to news reporters.

The scientifi c fi ndings from the risk assessment were communicated 
effectively to community members in several ways. Two physicians from 
Mt. Sinai Medical Center, who were members of the CAC, reported 
that the overall health effects of the plant would be minimal and non-
detectable (verbal qualifi ers), which was far easier for lay audiences to 
understand than that the quantitative risks were “in the range of 0.24 to 
5.9 × 10–6.” To help provide context to help lay audiences understand 
what the overall risk numbers meant, the public was informed that the 
added average risk for county residents was 0.11 every 70 years or about 
one additional case of cancer every 600 years.

Meaningful specifi c data comparisons were also provided. The press 
reported that the maximum health risk from the resource recovery facil-
ity of 1.7 in a million was less than the risk of 2.4 in a million that the 
public was exposed to by drinking and showering each day using the 
local chlorinated public water supply. In addition, estimated maximal 
 polychlorinated biphenyl (PCB) exposure in the community resulting 
from the resource facility was compared with average PCB levels found in 
kitchens from a study in New York State, and it was reported that existing 
PCB levels in these kitchens were about 10,000 times higher.

Source: Ref. (82).
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situation (a problem with a medical consumer product). Although the mag-
nitude of health risk associated with the Bjork-Shiley heart valve was clearly 
evident to scientists (i.e., low scientifi c uncertainty), communicating about the 
risks and benefi ts of the valve, and valve removal, to lay audiences was  diffi cult. 
Much formative research was conducted prior to the Shiley Corporation send-
ing notifi cation letters to the public128–130 ; additional research resulted in fur-
ther changes to additional correspondence with lay and physician  audiences.129 
Absolute risk data were included in the letter to describe the level (and range) 
of risk of valve rupture, with comparison data provided about risk associated 
with having surgery to replace the heart valves.

Finally, Box 6.7 provides an example of communicating data well in a 
higher controversy potential situation involving an environmental exposure 
in New York State.1 This situation lasted over a few years, showing how long 
such situations can continue over time; particularly noteworthy was the inclu-
sion of the citizens’ advisory committee, which acted to increase trust. From 
a data perspective, communication materials at various times included verbal 
qualifi ers, comparative data on health risks from  polychlorinated biphenyl 
(PCB) exposure in kitchens or in the public water supply (involuntary health 
risk), and the small number of estimated excess cancer deaths over time. 
These data helped greatly with interpretation, demonstrating to lay audi-
ences the low magnitude of health risk to which they were subjected.

The bottom line

Acute public health situations can be categorized based upon their poten-
tial for controversy

Acute public health situations, particularly those with higher controversy 
potential, may generate intense lay audience interest, which may make 
audience members more motivated to understand data

Major challenges infl uencing audiences’ understanding of data are intense 
emotion, involuntary risk, and trust or distrust

Lower controversy potential situations may require no or minimal com-
munication involving data, whereas higher controversy potential situa-
tions may require extensive data communication efforts

Data presentation modalities in acute situations can range from verbally 
providing one or two numbers to using more complex icon displays of 
absolute risk data
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Conclusion

Acute public health situations occur for a wide variety of reasons and gen-
erate a lot of lay audience attention. Communicating data in these types of 
situations ranges the gamut from very simple (no data or only one or two 
numbers) to the most diffi cult that public health practitioners or scientists 
will face (complex probability fi ndings). Particularly in higher controversy 
potential situations, there may be skepticism and intense scrutiny concern-
ing science, including data, and methods, as well as scientists or the public 
health organizations they represent.

A critical component of communication in many acute situations is media 
relations. News media representatives play a key role in communicating infor-
mation, including data, to the public and to policy makers. This means that 
representatives of public health agencies and other organizations involved in 
acute situations need to work proactively and on an ongoing basis to meet 
the needs of news media representatives, and regularly provide them with 
accurate and up-to-date information updates.
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Introduction

Policies and programs can have a major impact on the health of the public.2–4 
Many studies have demonstrated improvements in public health resulting 
from effective public health policies and programs (e.g., reduced lead expo-
sure, receiving immunization, maintaining oral health, preventing alcohol 
abuse and tobacco use, preventing motor vehicle injury, increased physical 
activity, better nutrition, treatment for tuberculosis, and receipt of health care 
services, to name just a few).2, 5–11

But policies and programs do not occur in a vacuum: extensive efforts by 
committed individuals (advocates) and organizations are necessary.12 For the 
purposes of this book, we defi ne advocacy as supporting or opposing specifi c 
public or private policies or programs that directly or indirectly impact the 
public’s health.3 It may involve laws, regulations, or resource allocation such 
as funding or staffi ng of programs. As such, communication messages are 
a critical aspect of advocacy. Advocacy can occur for a specifi c situation or 
effort (e.g., in support or opposition to legislative bill, appropriation, regula-
tion, or private organizational policy). It can also involve long-term efforts 
to change or maintain policy or programs on a particular issue; indeed, 
advocating for many specifi c public health policies or programs is usually a 
 long-term challenge.3, 12–15 It not only may take many years—or decades, in 

7

Communicating Data for Policy 
or Program Advocacy

It must be a very good and rare day indeed when policy makers take 
their cues mainly from scientifi c knowledge.

Brown, “Knowledge and power: Health services research 
as a political resource, Health Services Research: 

Key to Health Policy1



Communicating Data for Policy or Program Advocacy  263

some instances—to be successful in instituting or establishing a change in a 
policy or program, but it may also require ongoing efforts to maintain a policy 
or program, especially when there is a powerful and committed opposition.

Advocacy has two aspects that contrast markedly with other types of 
public health situations. First, persuasion is the purpose for communicating 
information, including data, to lay audiences.3, 16 As a result, ethical deci-
sions are paramount in the selection or omission and presentation of public 
health data (Chapters 1 and 2).17, 18 Second, except in situations involving 
ballot initiatives, policy makers are usually the primary audience, with the 
public and the press usually being secondary audiences.

Because persuasion is the purpose for communicating in advocacy situ-
ations, there can be a strong temptation to overstate or exaggerate to help 
build support for a position or belief.19 This means that careful consideration 
needs to be given as to what type of data are selected and what presentation 
approaches to use to be most persuasive to lay audiences and yet be scientif-
ically defensible. As with acute situations with higher controversy potential 
discussed in Chapter 6, scientists themselves, along with their methodology, 
results, interpretation, and conclusions, are likely to be challenged or ques-
tioned regardless of how strong they may be, in advocacy situations.

This chapter provides an overview of policy making, the communication 
process in advocacy situations, general considerations about the use of sci-
entifi c data for advocacy, and selecting and presenting data most likely to 
be effective. Much of the information presented in this chapter is based on 
fi ndings from public policy case studies,20, 21 theories and models from polit-
ical science and related fi elds,14, 22–25 and from research in psychology and 
communication.26, 27 Lessons from the political science and organizational 
research literature are applied to advocacy within private organizations, rec-
ognizing that decision making within private organizations is usually much 
more centralized and less formal (Chapter 2).28

Readers desiring more information about the many aspects of policy or 
program advocacy for public health purposes should review this literature 
(see Further Reading at the end of this chapter) or consult with advocacy 
experts. A fi nal caveat to recognize is that, while there have been some 
studies of policy makers,29–33 few formal studies on selecting and presenting 
health data to policy makers have been done,34 as most advocacy efforts do 
not readily lend themselves to such research.

Overview of Policy Making

Because many public health practitioners have limited or no experience in 
the policy-making world, and rarely receive formal training in this area, it 
is useful to consider the many aspects of policy making before considering, 
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selecting, or presenting data for advocacy. Policy making, and decisions by 
policy makers about resource allocation for programs, can be viewed across 
multiple dimensions, for example, public or private policy making, roles 
of internal and external participants (actors), and the policy cycle.19, 22, 23, 25 

This section briefl y highlights public policy theories and frameworks, public 
policy actors, the public policy cycle, and private policy making. Although 
described from a U.S. perspective, these policy-making principles and pro-
cesses are similar to those found in many other countries.

Public Policy Theories and Frameworks

There are several major theories and frameworks that describe or predict 
public policy making.19, 22–25 Table 7.1 provides a short description of several 
of the most common. No one overarching theory or framework is considered 
to be best or most appropriate, as each provides a different way of under-
standing policy making.

As shown in both the punctuated equilibrium model and multiple streams 
framework for policy making, there are occasional, short-lived windows of 
opportunity during which policy makers attend to an issue and are much more 
likely to make decisions about policies or programs. This often occurs because 
of what are referred to as focusing events, that is, specifi c occurrences that gar-
ner media, public, and policy-maker attention. Focusing events usually involve 
adverse outcomes that are perceived as important and potentially preventable; 
the event itself may involve members of the public, or alternatively, prominent 
public persons such as well-known politicians, entertainers, or sports fi gures. 
Focusing events can become important times for advocacy; examples of sev-
eral major public health-related focusing events are listed in Table 7.2.

Public Policy Process and Actors

The public policy process depends on the system of government within a 
country. The United States and many other democracies have a multicentric 
policy system that relies upon several autonomous actors to form public pol-
icy, with government serving as a facilitator or a guardian of minimal stan-
dards.13, 35, 36 At the federal, state, and local level in the United States, there 
are three distinct branches of government: legislative, executive, and judicial. 
In parliamentary systems, such as in Great Britain, the legislative and exec-
utive functions are combined.13, 36

The role of the legislature is to enact laws and allocate public fi nancial 
resources; the legislative branch also has oversight responsibility over the 
executive branch.25 The power of individual legislators depends on many dif-
ferent factors, such as political party affi liation (e.g., whether he or she is a 



Table 7.1  Major public policy-making theories and frameworks

Name Description

Rational Theory Policy makers are presented with some type of problem (or goal). 
They gather all possible relevant information about the problem and 
 potential solutions by consulting experts. After analyzing multiple 
options, they make the best choice that can achieve maximum social 
gain. This theory, although recognized as not how policy making 
actually occurs, is considered an idealized model

Disjointed 
Incrementalism 
(“Muddling 
Through”)

Decisions by policy makers are made in relatively small increments in 
a piecemeal manner. This occurs when there are unstable or unpre-
dictable situations, lack of consensus, or multiple actors with min-
imal power to infl uence the policy process. Policy makers’ limited 
time and information results in bounded rationality when thinking 
about problems or potential solutions; this tends to lead them to 
build upon existing “solutions” rather than to create broad system-
wide reforms

Multiple Streams 
Framework

The Multiple Streams Framework postulates that policy makers receive 
much random or chaotic information. Occasionally, a window of 
opportunity for change (e.g., new policy) occurs when three streams 
or processes work in parallel. First, policy makers believe that a 
problem exists that needs to be addressed (problem stream). Second, 
 policy makers sense that because of the mood of the electorate, 
 election results, or group mobilization, it is time for them to act 
(political stream). Third, there is an implementable policy that fi ts 
the problem, can gain adequate support, and is easily understandable 
(policy stream)

Punctuated 
Equilibrium 
Framework

The Punctuated Equilibrium Framework assumes that policy  making 
involves incremental change over long periods of time, but that 
 periodically there are brief periods of major policy changes. These 
major changes occur because advocates of policy change  successfully 
create new policy images (reorientations)

Advocacy 
Coalition 
Framework

The Advocacy Coalition Framework postulates that there are discrete 
interest groups for a particular policy or issue (e.g., nutrition labeling, 
occupational health regulations). These groups have core values and 
beliefs and engage in debates about policy. Policy brokers with a 
stake in resolving the problem work to mediate competition between 
policy interest groups. This framework recognizes that policy making 
is an iterative process that may occur over many years and that a 
variety of system and environmental factors infl uence the process

Source: McDonough JE. Experiencing Politics: A Legislator’s Stories of Government and Health 
Care. Berkeley, Calif.: University of California Press; 2000. Spasoff RA. Epidemiologic Methods 
for Health Policy. New York, N.Y.: Oxford University Press; 1999. Birkland TA. An Introduction to 
the Policy Process: Theories, Concepts, and Models of Public Policy Making. Armonk, N.Y.: M.E. 
Sharpe; 2001. Kingdon JW. Agendas, Alternatives, and Public Policies. 2nd ed. New York, N.Y.: 
Longman; 2003. Lindblom CE, Woodhouse EJ. The Policy-Making Process. 3rd ed. Upper Saddle 
River, N.J.: Prentice-Hall; 2003. Longest B. Health Policymaking in the United States. Ann Arbor, 
Mich.: Health Administration Press; 2005. Oliver TR. The politics of public health policy. Annu 
Rev Public Health. 2006;27:195–233. Sabatier PA, ed. Theories of the Political Process. 2nd ed. 
Boulder, Colo.: Westview; 2007.
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member of the majority party); committee positions; personal or professional 
relationships with other legislators, members of the executive branch, and 
representatives of outside organizations; and personal expertise or experi-
ence with specifi c issues.14, 23, 24 Political party affi liation of legislators pro-
vides a clue as to their likely worldviews and ideology (Chapter 2).

The executive branch is responsible for interpreting and implementing 
what legislatures or judicial authorities mandate. Policy makers within the 
executive branch include elected offi cials or leaders (e.g., mayor, secretary 
of state) who can have a major agenda-setting role in determining what pol-
icies, issues, or programs to emphasize. However, executive branch policy 
makers also include appointed or civil servants (“permanent” employees, or 
bureaucrats) within administrative agencies.22, 24, 25, 35, 37 Many policy deci-
sions are made by individuals or boards within executive agencies; this is 
referred to as administrative policy making or rulemaking.23, 25, 35, 37–39

Members of the judiciary branch (judges) are responsible for deciding 
disputes about legislative or executive branch decisions, such as the consti-
tutionality or interpretation of a legislative bill or rules made by executive 
branch agencies.22 In addition, case law, based on judicial decisions in legal 
proceedings can also infl uence health policies. (Uses of data for advocacy 
purposes in judicial settings are not covered in this book.)

Members of the legislative, executive, and judicial branches are referred to 
as the offi cial actors in policy making. However, there are several unoffi cial 
actors who have varying degrees of policy-making infl uence (Table 7.3).22–24 

Table 7.2 Selected major public health focusing events

Year Focusing event Issue

1948 Excess mortality in Donora, Pennsylvania, 
 associated with an air inversion

Air pollution

1961 Birth defects associated with thalidomide Prescription drug safety; 
prenatal care

1964 U.S. Surgeon General’s report on smoking Tobacco
1973 Halting of the Tuskegee Study Syphilis; racial 

discrimination
1974 First lady Betty Ford diagnosed with breast cancer Breast cancer screening
1979 Three Mile Island nuclear accident in Pennsylvania Radiation
1982 Cyanide contamination of Tylenol in Chicago area 

(Chapter 6)
Safety of nonprescrip-

tion drugs
1984 Bhopal, India, chemical plant release of methyl 

isocyanate kills or injuries more than 100,000 
people

Workplace and 
 community safety

1984 14-year-old Ryan White diagnosed with AIDS in 
Indiana

HIV treatment and 
prevention

1996 Bovine spongioform encephalopathy (Mad Cow 
Disease) and beef consumption in Great Britain

Food safety

2001 Anthrax deaths in Florida, Washington, DC, and 
Connecticut 

Biological terrorism
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Interest groups, or lobbying interests, can be classifi ed as economic (or pri-
vate), public interest, or some other type (e.g., those with a specifi c ideolog-
ical or moral emphasis).

The preferences of individual citizens can infl uence public policy 
 makers.14, 22 The most obvious role is at the ballot box, but there are times 
when a committed group of citizens mobilizes in support or opposition 
around a particular issue, policy, or program and communicates preferences 
vociferously to policy makers.

The news media play an important agenda-setting function, that is, 
infl uencing what are considered to be the most important current issues 
among the public and policy makers based on the selection, emphasis, and 
framing of news stories (Chapter 2).40, 41 Because of this agenda-setting role, 
media advocacy, which refers to efforts to gain news media coverage (earned 
media) for a specifi c policy, issue, or program, is an important activity for 
advocates.3, 15, 42 The entertainment media, through the production and airing 
of selected television shows or movies about certain topics with a defi nitive 
slant, can sometimes have an infl uence on policy making.22, 23

Independent research organizations or institutes, referred to as “think tanks,” 
can also have a strong infl uence on policy making.22, 23 Such organizations con-
duct research or synthesize existing information that is often summarized into 
reports. Some organizations have a specifi c ideological orientation, whereas oth-
ers, which may be affi liated with universities, strive to be more independent.22

Table 7.3 Offi cial and unoffi cial actors involved in policy making

Public policy actors Examples

Offi cial actors
Legislators City council persons, state representatives
Elected and unelected executive 

branch offi cials
U.S. senators, governors, state treasurers, agency 

administrators
Judges State Supreme Court Justices, administrative law judges

Unoffi cial actors
Interest groups National Association of Manufacturers, AFL-CIO, 

AARP, American Medical Association, Family 
Research Council

Political parties Local, state, or national Republican or Democratic party 
organizations

General public Beliefs and opinions of individuals within the public
News and entertainment media Cable news networks, newspaper editors, selected 

 movies, or television series
Independent research 

 organizations (think tanks)
National Academy of Sciences, Heritage Foundation, 

Brookings Institute

Source: Birkland TA. An Introduction to the Policy Process: Theories, Concepts, and Models of Public 
Policy Making. Armonk, N.Y.: M.E. Sharpe; 2001. Kingdon JW. Agendas, Alternatives, and Public 
Policies. 2nd ed. New York, N.Y.: Longman; 2003. Lindblom CE, Woodhouse EJ. The Policy-Making 
Process. 3rd ed. Upper Saddle River, N.J.: Prentice-Hall; 2003.
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There are times when policy makers within one branch of government (e.g., 
a legislative committee) use an ad hoc or regular committee or panel of scien-
tists to provide consultation or a recommendation on health or other issues.36 
The infl uence of these committees on policy makers is highly variable, depend-
ing on the purpose of the committee, specifi c issue, level of controversy, and 
recommendations provided. In some instances, the creation of expert panels 
serves as a tactic to delay or end consideration of a particular issue or policy 
decision; at other times, expert panels can be highly infl uential.36

The Public Policy Cycle

Before deciding whether to use data for advocacy, which data to use, and 
how to present them, it is helpful to recognize the broad context in which 
advocacy occurs in terms of the public policy cycle (Figure 7.1). Although 
most often used in public policy making, particularly with legislators, the 
cycle is applicable in other settings, including advocating for public health 
program resources and for private policy making.

This cycle can broadly be categorized into four phases: problem identifi -
cation (or issue recognition), policy formulation, policy implementation, and 
policy evaluation.22, 25, 35, 36 The policy cycle involves multiple feedback loops 
(not shown in fi gure) that can result in modifi cations at each phase. In the 
problem identifi cation phase, policy makers recognize that there is a problem 

Figure 7.1 The public policy cycle. (Sources: Birkland TA. An Introduction to the Policy 
Process: Theories, Concepts, and Models of Public Policy Making. 2nd ed. Armonk, 
N.Y.: M.E. Sharpe: 2005. Also Longest BB. Health Policymaking in the United States. 
4th ed. Ann Arbor, Mich. Health Administration Press: 2005.)

Problem
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(issue definition)
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Feedback/
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or issue that should be addressed in some fashion. This may occur for a vari-
ety of reasons, such as agenda-setting efforts by prominent elected offi cials, 
growing public concern, focusing events, extensive media attention, pressure 
from interest groups, efforts by policy entrepreneurs, or some combination 
of these factors.22, 23

Policy formulation involves considering potential options and decisions as 
to what to do about the problem and, as discussed earlier in this chapter, 
is strongly infl uenced by many factors. In legislative bodies, this may result 
in attempts to create, amend, or kill bills. Policy implementation consists of 
interpretation and decision making by those responsible for carrying out what 
they perceive to be the intention(s) of the policy makers. After a legislative 
body enacts a new policy or allocates resources to a program, for example, 
staff members within an executive branch agency are responsible for 
“making it happen.” This may involve developing and implementing adminis-
trative rulemaking (regulations), enforcement, and programs.25, 35, 36

Policy evaluation consists of informal or formal assessment of the effect(s) 
of the policy in a manner similar to program evaluation, for example, was it 
implemented, did it (or is it) achieving the desired goals? Such information 
then can be provided back to policy makers in the feedback loop shown in 
Figure 7.1, and if necessary, can be used for another problem identifi cation 
or issue defi nition phase.

Private Policy Making

Private policy making, as used in this chapter, refers to decisions within orga-
nizations about their own policies. Certain private policies, especially those 
defi ned by larger organizations, can have important infl uences on popula-
tions that may be underappreciated by many public health practitioners.43, 44 
Examples of private policy making include providing or disallowing certain 
health insurance benefi ts (e.g., cancer screening or treatment),25 encouraging 
physical activity (e.g., through discounted memberships to exercise  facilities),45 
or requiring drug testing of prospective or current employees.46

There are large differences in the policy-making environment in private 
organizations (Chapter 2). Such differences depend on the type of organi-
zation; organizational culture and history; and the personality, management 
styles, and preferences of individual leaders. There can be great variability 
in how private policy makers respond, or attend to, scientists themselves and 
public health messages in advocacy situations.

Many private organization leaders rely heavily on their “gut instincts,” 
rather than statistical or other types of evidence when making decisions.47 
In some organizations, there is one key decision maker, thus public health–
oriented organizational policies are strongly dependent on this individual’s 
personal beliefs and preferences; in others, decisions may be much more 
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participatory, less centralized, and more formal (Chapter 2). Compared to 
public policy making, decisions and implementation in private organizations 
can occur rapidly.

There are several examples of key private organization leaders enacting 
policies mainly because of the perceived social benefi ts, improved morale 
for employees, or outside pressure.48 Regardless of whether it is a for-profi t 
or nonprofi t organization, a major concern or issue facing most private orga-
nization policy makers is the fi nancial bottom line: how much will a new 
policy or program cost the organization in terms of money, especially in the 
short term, as a return on investment.49 (Of course, this also occurs for public 
policy making but it is not always the most critical concern.) This is not sur-
prising as private organizations must be concerned with fi nancial decisions 
to survive long term.

Communication Process and Message Delivery 
in Advocacy Situations

As with other situations, effective advocacy requires attention to the commu-
nication process itself, including message delivery (Table 7.4). As discussed 

Table 7.4  Communication process and message delivery 
recommendations for advocacy to policy makers

Communication process
Conduct background research about policy makers (i.e., audience analysis)
Understand formal and informal communication processes
Consider timing
Coordinate with allies
Select best source for information and message delivery
Seek media attention
Follow up (e.g., with thank you notes)

Message delivery
Be brief and get to the main point(s) rapidly
Be defi nitive 
Avoid technical jargon
Use real-world examples
Localize data and narratives
Anticipate opposition arguments and prepare responses 
Provide short handouts with key points and contact information

Source: Brownson RC, Malone BR. Communicating public health information to policy 
makers. In: Nelson DE, Brownson RC, Remington PL, Parvanta C, eds. Communicating 
Public Health Information Effectively: A Guide for Practitioners. Washington, D.C.: 
American Public Health Association; 2002:97–114. Wallack L, Dorfman L, Jernigan 
D, Themba M. Media Advocacy for Public Health. Newbury Park, Calif.: Sage; 1993. 
Advocacy Institute. By the Numbers: A Guide to the Tactical Use of Statistics for Positive 
Policy Change. Washington, D.C.: Advocacy Institute; n.d.



Communicating Data for Policy or Program Advocacy  271

in Chapter 2 and emphasized throughout this book, it is important to learn 
as much as possible about intended audiences, including policy makers, their 
trusted information sources, and preferred communication channels.

Internet search engines and dedicated Web sites (e.g., for legislators, mem-
bers of the elected executive branch, or private organizations) can be valu-
able resources for obtaining information about some public or private policy 
makers.13 Focus groups, in-depth interviews, and polls can be used to learn 
more about the opinions, knowledge, attitudes, and beliefs of the public on 
a specifi c topic or issue, and to help develop messages or arguments most 
likely to gain their attention and support.

There are formal and informal processes for communicating with public 
or private policy makers that advocates must recognize and adhere to in 
order to be effective. For example, legislators have formal requirements for 
such things as the language and time frames for introducing legislative bills 
and processes for presenting information at committee hearings.

Informal communication processes (unwritten rules) may play an even 
greater role in determining advocacy success or failure. As discussed in 
Chapter 2, gatekeepers for policy makers, such as top aides, executive sec-
retaries, or administrative assistants, play a critical role in determining 
which people, and to what information, private or public policy makers are 
exposed.13, 28, 36, 43, 47, 50 Researchers or public health practitioners will rarely inter-
act directly with policy makers themselves, especially public policy makers.

What this means is that most communication activities geared toward pol-
icy makers will be highly dependent upon the roles and actions of gatekeep-
ers. It is essential to understand and honor the communication preferences of 
gatekeepers. For example, many assistants for elected legislators are young 
adults (e.g., in their 20s or 30s) and likely to be quite familiar, and perhaps 
prefer, communicating using email or text messages and accessing informa-
tion through Web sites. This underscores the importance of cultivating strong, 
cordial, and often long-term working relationships with gatekeepers.13, 28, 36, 43

Deciding when to advocate, particularly in those instances in which there is a 
specifi c opportunity such as an administrative agency or legislative hearing, can 
play a crucial role (e.g., choosing to advocate when a relevant focusing event has 
occurred or not to when policy makers are distracted by other major events; see 
planning phase of the OPT-In model in Chapter 5). Coordinating communica-
tion efforts with other advocates is also essential to ensure that organizations 
work closely together and use concordant messages.44, 51 Given the tendency 
of lay audiences to base their decisions on the source who provides it (expert 
heuristic), it is especially important to select sources that will be perceived as 
trustworthy and not self-serving by policy makers (Chapter 2).

As discussed in this chapter, gaining media coverage is one of the most 
important ways that advocates can obtain the attention of policy makers and 
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the public for their issue, policy, or program.3, 15, 42 (Practical details about 
media advocacy in public health are provided in the suggested reading list 
at the end of this chapter.) Finally, an often overlooked informal communi-
cation activity is follow-up, which not only includes providing materials or 
other information requested by gatekeepers or policy makers themselves, but 
thanking them for their consideration.13

The fi elds of rhetoric and debate provide important guidance for organizing 
and structuring advocacy messages and for countering opposition arguments 
(rebuttal).51–53 In advocacy, there is a major conclusion that supporters want 
their audiences to believe (e.g., a storyline). To convince audiences, the conclu-
sion requires supportive arguments; in debate terminology, this is referred to 
as the premises or grounds. Arguments can be supported in several ways (e.g., 
appeals through authority, example, analogy, personal testimonial, or statis-
tics).51, 54 Numbers or statistics represent a specifi c means to support an argu-
ment for a conclusion.51–54 Understanding the form(s) for presenting arguments 
that are more likely to be successful with intended audiences is essential.

Public health advocacy requires anticipating opposition arguments and 
developing strategies to counter them.51, 53, 54 Opponents can use data or other 
types of information in such a way as to try to establish doubt or uncer-
tainty about the soundness of public health advocates’ arguments. Table 7.5 
provides some common approaches used by opponents, and Box 7.1 contains 
examples of arguments and rebuttal approaches used by opponents of sec-
ondhand smoke policies.

Scientifi c Data and Advocacy

Scientifi c evidence can infl uence decisions made by public and private policy 
makers about public health policies and programs.3, 16, 23, 24 Before deciding 
what data to select for advocacy purposes, or how best to present them, it is 
important to consider whether scientifi c data even matter, that is, can they 
infl uence or persuade policy makers or the public?

The short answer is that scientifi c data do matter for advocacy, but not as 
much as scientists and other public health practitioners wish.3, 14, 16, 22–25, 55–57 
There are several reasons why this is the case. Policy making can be considered 
as occurring within an arena where struggles take place over ideas; after more 
than 2,000 years of study, it remains more an art than a science.14, 16, 23, 55

Policy makers are infl uenced by many factors, of which scientists and their 
fi ndings are but one.14, 19, 22–25, 55 The reality is that many debates about poli-
cies and programs are disagreements about values disguised as disagreements 
about numbers.14, 21 It is common for groups, organizations, or individuals to 
use data as evidentiary matter in support of diametrically opposed positions.
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Table 7.5  Examples of common opposition strategies and arguments

Challenge the credibility of sources or their organizations
Use scientifi c spokespersons (e.g., create an impression that there is controversy among 

scientists) 
Use representatives from “front” organizations with perceived higher credibility
Provide alternative data or interpretations
Reinterpret advocates’ data in a more or less favorable light in an attempt to minimize 

its effect
Predict adverse economic impact (e.g., too expensive, projected job losses)
Challenging data sources, methodology, analyses, or interpretation (e.g., “junk 

 science”; a desire for “sound science”)
Divide and conquer (e.g., acknowledge that A is a problem, but that policies or 

 programs are needed to address problem B instead because it is more important)

Source: Remington PL, Ahrens D. Communicating public health information to private and vol-
untary health organizations. In: Nelson DE, Brownson RC, Remington PL, Parvanta C, eds. 
Communicating Public Health Information Effectively: A Guide for Practitioners. Washington, 
D.C.: American Public Health Association; 2002:115–126. Bero LA, Montini T, Bryan-Jones K, 
Mangurian C. Science in regulatory policy making: Case studies in the development of workplace 
smoking restrictions. Tob Control. 2001;10(4):329–336. Corbett E, Connors R. Classic Rhetoric 
for the Modern Student. 4th ed. New York, N.Y.: Oxford University Press; 1999. Dolnik L, Case TI, 
Williams KD. Stealing thunder as a courtroom tactic revisited: Processes and boundaries. Law Hum 
Behav. 2003;27:265–285. Michaels D, Monforton C. Manufacturing uncertainty: Contested science 
and the protection of the public’s health and environment. Am J Public Health. 2005;95(Suppl 
1):S39–S48. Ramage JD, Bean JC, Johnson J. Writing Arguments: A Rhetoric with Readings. 
6th ed. New York, N.Y.: Pearson/Longman; 2003. Weston A. A Rulebook for Arguments. 3rd ed. 
Indianapolis, Ind.: Hackett; 2000.

Box 7.1  Anticipating and countering common opposition arguments: 
Secondhand smoke laws

Arguments used by the tobacco industry and others opposed to second-
hand smoke (SHS) laws provide insights about common themes faced by 
public health advocates in other public health areas. The fi rst argument 
against SHS laws is to question the scientifi c evidence. Although SHS has 
been confi rmed by the U.S. Surgeon General, the International Agency 
for Research on Cancer, and others to increase the risk of certain types 
of cancer, heart disease, and other diseases, these research fi ndings are 
commonly challenged, often by scientists with fi nancial or other ties to 
the tobacco industry. Such arguments can be countered by stressing the 
consensus about adverse health effects reached by the scientifi c commu-
nity, particularly among trusted individuals or organizations.

A second common argument is the alleged economic hardship asso-
ciated with SHS laws, with dire predictions of doom by certain business 
owners or their trade associations. In El Paso, Texas, for example, restau-
rant owners largely accepted a strong SHS law that was enacted, but bar 
owners attempted to overturn the law, citing concerns about substantial 

(continued)
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For example, worldwide death data for children under 5 years of age were 
reported in opposite ways by UNICEF and the researchers who published 
the study in the journal Lancet in 2007.58–61 UNICEF offi cials described 
these fi ndings as a major public health success, with child deaths dropping 
to a record low of 9.7 million in 2005.58, 59 In contrast, Christopher Murray, 
the study’s lead author, referred to the slowing trend in the rate at which 
younger children were dying from 1985 to 2005 compared with 1970 to 
1985 (1.3% versus 2.2% annual rates, respectively), noting that there was 
no cause for optimism because the expected decline of 27% from 1995 to 
2015 was substantially lower than the stated goal of a 67% decline over this 
period.59, 61

Data and recommendations by scientists are often seen by program 
advocates and policy makers as another tool for debate and negotiation, 
not as “defi nitive truth.”14, 55, 62 Anecdotes or the concerns of individuals 
or groups that could be adversely affected by scientists’ recommendations 

Box 7.1  (continued)

revenue loss. A subsequent evaluation research study found that one year 
after the law was passed there was no adverse economic impact. This 
fi nding of no adverse economic impact has consistently been reported 
by independent research studies in other geographic areas; such research 
can and has been used to counter dire economic predictions of proposed 
SHS laws elsewhere.

A third common opposition argument against SHS laws is that they pose 
an unnecessary infringement on individuals’ rights (see Box 7.2). While it is 
true that SHS laws require changes in behavior by smokers (e.g., having to 
smoke outside), exposure to SHS can endanger the health of others. One 
way to counter the individual right argument is to stress that people have a 
right to breathe smoke-free air, and that an individual’s right to smoke does 
not mean they are free to endanger the health of those around them.

Source: Department of Health and Human Services. The Health Consequences 
of Involuntary Exposure to Tobacco Smoke: A Report of the Surgeon General. Atlanta, 
Ga.: U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, Offi ce on Smoking and Health; 2006. Barnes DE, Bero LA. Why 
review articles on the health effects of passive smoking reach different conclusions. 
JAMA. 1998;279(19):1566–1570. Bero LA, Montini T, Bryan-Jones K, Mangurian C. 
Science in regulatory policy making: Case studies in the development of workplace 
smoking restrictions. Tob Control 2001;10(4):329–336. Magzamen S, Charlesworth A, 
Glantz SA. Print media coverage of California’s Smokefree Bar Law. Tob Control. 
2001;10:154–160. National Cancer Institute. ASSIST: Shaping the future of tobacco 
prevention and control. Tob Control Monogr. 2005;16 (NIH Pub No. 05-5645). 
Reynolds JH, Hobart RL, Ayala P, Eischen MH. Clean indoor air in El Paso, Texas: 
A case study [serial on-line]. Prev Chronic Dis. 2005;2(1).
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can also be considered by policy makers and the public as credible types of 
evidence.55, 62

Much to the chagrin of many scientists, there are many examples of  policy 
makers and the public ignoring strong scientifi c evidence, and scientifi c 
consensus, concerning benefi cial public health policies or programs. Even 
the most scientifi cally valid information can be trumped by other factors 
or individuals that are more infl uential or persuasive (Box 7.2).23, 25, 55, 63, 64 
Furthermore, there are policy makers and members of the public who do not 
trust, or even disdain, scientists and scientifi c reasoning; presenting data-
based information or recommendations to them is unlikely to be persuasive 
with such individuals (Chapters 1 and 2).23, 65, 66

So why bother using scientifi c data for advocacy? Because at times, 
 scientists and their fi ndings can be highly infl uential or persuasive with pol-
icy makers and the public.2, 14, 21, 22, 24, 38, 67 Scientists in most Westernized 
societies are held by many people in high esteem and have strong source 
credibility (Chapter 2).23, 24, 55 They are commonly seen as independent, ide-
alized “truth generators” who are not sullied by values and morals.

A multiyear study of federal policy making based on interviews with 
congressional staff, members of the executive branch (e.g., upper-level civil 
servants, presidential staff, and political appointees in departments), and 
persons outside government (e.g., journalists, lobbyists, academics) exam-
ined the perceived infl uence of different unoffi cial actors.23 Findings from 
this study demonstrated that independent research organizations (including 
scientists) were considered to be the second-most important unoffi cial actor 
infl uencing public policy, surpassed only by interest groups.

Given that many policy issues are considered to be “messy,” scientifi c data 
can provide the fundamental basis for advocacy by producing evidentiary 
matter used in the synthesis of research and the development of scientifi c 
consensus, regarding the existence of a problem, its extent, its cause(s), or 
the rationale for interventions or other actions (the review and synthesis step 
of the organize phase of the OPT-In model in Chapter 5).2, 55, 68 All truth is 
not relative or subjective—some scientifi c fi ndings are not easily refutable 
because they are based on solid research.

Data Selection

The selection and presentation of data as part of messages for public health 
advocacy is the focus of the remainder of the chapter. The phases of the 
OPT-In framework (organize, plan, test, and integrate) discussed in Chapter 5 
are applicable for advocacy. A review and synthesis of research fi ndings leads 
to developing storylines (organize phase). Messages based on storylines for 
advocacy tend to be simple, given that the purpose for communicating with 
lay audiences is persuasion (part of the planning phase), often taking the 
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Box 7.2  Role of other factors besides data infl uencing policy makers: 
Opposition to motorcycle helmet laws

The Federal Highway Safety Act of 1966 provided support for federal and 
state safety programs through the Department of Transportation, but 
limited funding if states did not enact motorcycle helmet laws. Although 
most states enacted such helmet laws, in 1976, after extensive protests 
by motorcycle riders, Congress amended the legislation so that federal 
funding was not tied to states’ motorcycle helmet laws. This has resulted 
in some states repealing their helmet laws; helmet laws remain under 
contention in many states.

Scientifi c research has consistently shown that motorcycle helmet use 
reduces the risk of injury and its associated fi nancial costs, and motorcy-
cle helmet laws increase the use of helmets. Public opinion polls generally 
show that the majority of people favor motorcycle helmet laws.

Opposition to mandatory helmet laws, however, is based primarily 
on the loss of the right to make individual decisions about helmet use. 
Opponents also argue that helmets make injury to motorcyclists more likely 
in an accident although there is scientifi c consensus that this is not true. 
A vocal minority, led by Richard Quigley of California (photo), is highly 
active seeking to overturn helmet laws in many states. The differences 
among state motorcycle helmet laws provide a clear example that other 
factors besides strong scientifi c evidence can infl uence policy makers.

Source: Auman KM, Kufera JA, Ballesteros MF, Smialek JE, Dischinger PC. 
Autopsy study of motorcyclist fatalities: The effect of the 1992 Maryland motorcy-
cle helmet use law. Am J Public Health. 2002 92(8):1352–1355. Bikers Rights. Biker’s 

(continued)
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form of “do this” or “don’t do that” regarding a specifi c public health policy, 
program, or resource allocation.

Policy makers are the main lay audience for public health advocacy, 
although the public and the press may also be audiences because of their 
potential infl uence on policy makers. Understanding policy makers is crucial 
(Chapter 2), particularly their individual characteristics, the occupational and 
institutional factors under which they operate, their regular sources of infor-
mation, and the communication approaches most likely to be successful in 
reaching them (Chapter 2; Table 7.4). Similar understanding about members 
of the press is essential if the press is also a target audience (Chapter 2).

The context in which communication with policy makers occurs is also 
important, given the formal and informal rules under which they operate 
(Chapter 2; earlier in this chapter). Timing of communication is a particu-
larly important contextual consideration. Focusing events (Tables 7.1 and 7.2) 
can provide rare opportunities for advocacy; however, in the absence of such 
events an active communication strategy is necessary to gain or retain lay 
audience attention. Formal testing of messages and communication channels 
(Opt-In testing phase) is often not feasible for advocacy-oriented communi-
cation with policy makers, although message testing can sometimes be done 
for efforts directed toward the public (e.g., through focus groups, in-depth 
interviews, or public opinion polling). Last, communication efforts, and the 
broader integration of messages based on current scientifi c understanding, 
are important for advocacy (Opt-In integrate phase).

Should Data Be Used at All?

Advocates must fi rst determine the storyline they wish to convey to lay audi-
ences. Second, they need to develop basic themes, and create messages, that 

Rights Online. 2006 [cited 2006 April 21]; Available from HYPERLINK “http://www.
bikersrights.com” www.bikersrights.com. Federal Highway Administration. State 
Programs Overview. Washington, D.C.: Federal Highway Association; 2006. Federal 
Highway Administration. Community Resources: Motorcycle Safety. Washington, D.C.: 
Federal Highway Association; 2006. Kraus JF, Peek C, McArthur DL, Williams A. The 
effect of the 1992 California motorcycle helmet use law on motorcycle crash fatali-
ties and injuries. JAMA. 1994;272(19):1506–1511. Max W, Stark B, Root S. Putting a 
lid on injury costs: The economic impact of the California motorcycle helmet law. 
J Trauma. 1998;45(3):550–556. National Highway Traffi c Safety Administration. 
2003 Motor Vehicle Occupant Safety Survey. Washington, D.C.: National Highway 
Traffi c Safety Administration; 2003. National Highway Traffi c Safety Administration. 
Traffi c Safety Facts. Laws. Motorcycle Helmet Use Laws. Washington, D.C.: National 
Highway Traffi c Safety Administration; 2004. Malikoff M. The road lawyer. Santa 
Cruz Sentinel, January 8, 2001.
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will resonate with lay audiences16; effective advocacy depends heavily on 
developing such themes. Third, advocates need to determine if, or how, data 
would be useful to support themes.52, 62, 68, 69

Three basic techniques can be used to create themes: words, pictures, 
numbers, or some combination of the above (Chapter 4).16 The reality is that 
there are many situations where data are unlikely to persuade policy mak-
ers. Photographs, other visual images, or narratives (e.g., personal stories 
or anecdotes) can be better choices to push forward certain themes (e.g., 
resources to support disease screening or treatment services); there are many 
such examples from journalism, legislative or private organization hearings, 
and other meetings.3, 15, 70–74 One personal testimony from a credible source 
may be much more persuasive than strong data and scientifi c consensus rec-
ommendations.51, 53, 62, 75

Roles of Data for Advocacy Themes

Public health data can play several roles to help communicate certain under-
lying advocacy themes and help to authenticate them (i.e., “these numbers 
demonstrate that my story is true”) (Table 7.6).16 These roles are to raise 
awareness, demonstrate cause and effect, predict, evaluate, and maintain 
awareness. The three major story themes data can support are gloom, con-
trol and hope, or success.3, 15, 16, 51, 76, 77

As discussed earlier, much of the work in public health advocacy involves 
efforts, usually long term, to raise awareness of the public and policy mak-
ers, that is, to gain their attention (Chapter 2). This occurs during the prob-
lem defi nition or issue awareness phase of the policy cycle (Figure 7.1).22, 25 
Descriptive data can be used to demonstrate that there is a problem, and 
that it is large and important enough that people should pay attention to it. 
Raising awareness is generally facilitated by using data as part of gloom 
theme (negative message framing), for example, “the growing problem of 
antibiotic-resistant bacteria” or “although rates have increased, there are still 
an estimated 10,000 children in this state who are not up-to-date with their 
immunizations.”3, 16 There are many variations of the gloom theme, such as 
decline, inequity, or disparity.16 Such data can often be used in attempts to 
shame policy makers into action.

The most useful numbers to select for raising awareness among lay audi-
ences are those that demonstrate the large magnitude or seriousness of the 
problem, and that are likely to be easily understood by lay audiences.16, 52, 53 
Such data generally come from public health surveillance (e.g., mortality, mor-
bidity, number of cases), census, or administrative data sets. Administrative 
data, such as the number of persons receiving or needing services (e.g., unmet 
need), can be invaluable for program advocacy purposes.3, 15, 16
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Findings from trend analyses, attributable risk estimates, or cost studies 
(e.g., health care costs, productivity) can also be useful for raising  awareness. 
For advocacy purposes, big numbers are better than small numbers, offi -
cial (government) numbers are better than data from other sources such 
as research studies, and big offi cial numbers are best of all, provided, of 
course, that numbers are scientifi cally defensible and used in an ethical man-
ner16, 51, 52 (Box 7.3; note that while the Institute of Medicine is not a govern-
mental agency, it is generally considered by scientists to be highly credible 
organization). If advocacy efforts are at the state or local level, then every 
effort should be made to use local data.13 Simple frequencies (i.e., counts 
or whole number estimates) because they are larger, are generally preferred 
over percentages, rates, or other data for raising awareness, although relative 
percentage change may be of value.36 51, 53 If rates are used, crude rates that 
describe what is actually happening in given geographic locations are a bet-
ter choice than adjusted rates (e.g., by age) because they describe the actual 
magnitude or burden.36 If trend data are used, relative percentage change 

Table 7.6  Potential roles for data, and types of data, for advocacy 
in public health

Role Theme Most useful types of data

Raise 
awareness

Gloom Surveillance, census, cost, administrative, 
 attributable risk, trend data can be especially 
helpful (Descriptive)

Cause and 
effect

Control and hope Relative or absolute risk, relative or absolute 
 percentage change, meta-analyses, research 
 syntheses (Analytic)

Predict Control and hope Statistical modeling, econometric modeling 
(Projection)

Evaluate Success Surveillance, administrative, census, cost, trend data, 
percentage change over time (e.g., relative or abso-
lute change in risk or cost estimates), trend data 
can be especially helpful (Descriptive or Analytic)

Maintain 
awareness

Gloom or success Surveillance, census, cost, administrative, 
 attributable risk, trend or evaluation data

Source: Stone DA. Policy Paradox: The Art of Political Decision Making. Rev. ed. New York, N.Y.: 
Norton; 2002. Blum D, Knudson M, Henig RM, eds. A Field Guide for Science Writers: The Offi cial 
Guide of the National Association of Science Writers. 2nd ed. New York, N.Y.: Oxford University Press; 
2006. Wallack L, Dorfman L, Jernigan D, Themba M. Media Advocacy for Public Health. Newbury Park, 
Calif.: Sage; 1993. Wallack LM. News for a Change: An Advocate’s Guide to Working with the Media. 
Thousand Oaks, Calif.: Sage; 1999. Abelson RP. Statistics as Principled Argument. Hillsdale, N.J.: 
Lawrence Erlbaum; 1995. Cohn V, Cope L. News and Numbers: A Guide to Reporting Statistical Claims 
and Controversies in Health and Other Fields. 2nd ed. Ames, Iowa: Iowa State Press; 2001. Corbett E, 
Connors R. Classic Rhetoric for the Modern Student. 4th ed. New York, N.Y.: Oxford University Press; 
1999. Ramage JD, Bean JC, Johnson J. Writing Arguments: A Rhetoric with Readings. 6th ed. New 
York, N.Y.: Pearson/Longman; 2003. Goodsell CT. The Case for Bureaucracy: A Public Administration 
Polemic. th ed. Washington, D.C.: CQ Press; 2003.
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(increase or decrease), rather than absolute change estimates, are likely to be 
more effective because of their larger magnitude.

The second major use of public health data for advocacy is to demonstrate 
cause and effect.36 Such data help to support a theme of control and hope 
and are part of the policy formulation phase of the policy cycle (Figure 7.1). 
They can demonstrate that, although this situation (disease or risk) was 

Box 7.3  Using data to raise awareness: Hospital-based errors and 
mortality

The Institute of Medicine (IOM) issued a report in 1999 on hospital 
patient safety entitled To Err Is Human. Thanks, in part, to strong outreach 
efforts to major media outlets on behalf of the IOM, the fi ndings of this 
report received extensive news coverage. Public and private health care 
organizations, and public policy makers, paid attention to this report. For 
example, President Clinton signed an executive order in December 1999 
that required agencies of the federal government to create an activity list 
to improve patient safety within 90 days.

The public also attended to news stories about this IOM report: one 
national survey found that it was the most closely followed health policy 
story of the year. The rapid and broad level of interest among lay audi-
ences about the issue of hospital patient safety spurred by this report was 
almost unprecedented.

One of the major factors contributing to the success of the IOM report 
in raising awareness was its inclusion of readily understandable data. It 
stated that an estimated 44,000 to 98,000 persons died each year because 
of preventable medical errors. This meant that medical errors were the 
eighth leading cause of death in the United States, exceeding the number 
of deaths resulting from breast cancer, AIDS, or motor vehicles. Although 
the report only included the estimated range of deaths, the media often 
chose to mention just the upper estimate of 98,000 deaths in news 
reports and other stories. The “98,000 deaths” number became almost 
an icon in and of itself, helping to magnify the seriousness of the problem 
and the need for action by those concerned about hospital safety.

Source: Institute of Medicine. To Err Is Human: Building a Safer Health System. 
Washington, D.C.: National Academies of Science; 2000. Ioannidis JP, Evans SJ, 
Gotzsche PC, et al. Better reporting of harms in randomized trials: An extension 
of the CONSORT statement. Ann Intern Med. 2004;141(10):781–788. Blendon RJ, 
DesRoches CM, Brodie M, et al. Views of practicing physicians and the  public 
on medical errors. N Engl J Med. 2002;347(24):1933–1940. Dentzer S. Media 
mistakes in coverage of the Institute of Medicine’s error report. Eff Clin Pract. 
2000;3(6):305–308.
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previously thought to be inevitable or random, we now know that we can 
control it in some fashion (e.g., through a new program, policy, screening 
test, treatment, medication, or diet).16, 71, 77 Such themes are usually framed 
in a positive manner, that is, as a solution to a problem. The use of a control 
and hope theme inevitably involves some type of choice for the public and 
for policy makers.16

In contrast to raising awareness, cause-and-effect fi ndings are usually 
based on analytic research. Data are usually derived from etiologic, inter-
vention, policy, evaluation, or similar types of studies.36 Research syntheses 
such as meta-analyses or evidence reviews can be invaluable.

Cause-and-effect data for advocacy usually involve relative risk estimates or 
some other type of change measure.36 From an advocacy perspective, relative 
risk (“3 times greater risk among those not treated”) or percentage relative risk 
(“60% reduction in cases among persons living in state A after the policy was 
implemented”) data are better choices than absolute risk because they usually 
have larger magnitudes (Box 7.4). Similarly, if trend data are used to highlight 
changes over time, numbers should be presented as relative percentage change, 
as such values are likely to be larger than those based on absolute percentage 
point change (a “150% increase in the number of low income infants receiving 
well-baby care after the new program was instituted”).

Related to the role of cause and effect is using data for prediction, that is, 
describing the expected effect of a policy or program.36 Many policy debates 
involve projecting the effect(s) of a proposed policy or program, or of a 
change in an existing policy or program (Box 7.5).16, 25 Data provide the sci-
entifi c underpinnings for statements such as “if we do X, we believe this will 
be the effect on Y.”32 As with cause and effect, prediction usually supports a 
control and hope theme16 and is part of the policy formulation phase of the 
policy cycle (Figure 7.1).23

In general, advocates use a positive frame for prediction, emphasizing the 
expected large magnitude and benefi t(s) of a policy or program; opponents 
will stress just the opposite. Typically prediction involves statistical model-
ing projections78; if cost is an important factor, econometric projection mod-
els are often used. Such models may be developed anew when a legislative 
bill is under serious consideration; alternatively, models may already exist in 
the scientifi c literature and contribute to discussions.

Prediction, to say the least, is an inexact science. It is typically based on 
extending data from prior studies or other fi ndings; sometimes attributable 
risk data can be used to estimate the impact of policies or programs. Some 
models can involve highly complex calculations and multiple assumptions 
about data.36 Data most likely to be useful for prediction from an advocacy 
perspective involve estimated changes in frequencies (counts) or relative per-
centage for measures such as mortality, morbidity, risk behaviors, or number 
of persons receiving services (e.g., “1,000 more people each year in county 



Box 7.4  Cause-and-effect data for advocacy: Graduated driver licens-
ing in Utah

Extensive research has demonstrated that young drivers are at greatly 
increased risk for motor vehicle crashes. Rates of motor vehicle crashes, 
based on miles driven, are about 10 times higher for drivers aged 16–17 
years compared with drivers aged 30–59 years, and more than double 
those of drivers aged 18–19 years.

To address this problem, graduated driver licensing (GDL) policies have 
been developed that place driving restrictions on young drivers. These 
policies include mandating a learner’s permit that requires that a licensed 
adult aged ≥21 years be in a motor vehicle with teen drivers aged 15 or 
16 years for a defi ned number of months; a provisional license for drivers 
aged 16–17 years that limits nighttime driving, transporting other teen-
agers, requiring zero tolerance for alcohol while driving (e.g., blood alco-
hol concentrations of ≤.02), or mandates that drivers be motor vehicle 
crash- and conviction-free for a defi ned period; or delaying full licensure 
until an older age, such as 18 years. Despite state variability in the type of 
GDL laws, research has consistently shown that they reduce motor vehi-
cle crash fatalities and injuries to younger teen drivers. As of 2006, more 
than 40 states had some type of GDL requirement.

Utah provides an excellent example of how cause-and-effect data, 
presented as relative risks, were effectively used to support passage of a 
strengthened GDL law. A GDL bill was fi rst introduced in the Utah leg-
islature in 1997, but received little support because it was viewed as an 
intrusion on parental duties. Although the state legislature enacted GDL 
restrictions in 1999 and 2000 related to nighttime driving restrictions 
and the minimum number of hours a teen must drive with an accom-
panying adult before full licensure, they did not address restrictions on 
passengers.

At the 2001 legislative session, a GDL bill was introduced that would 
require teen drivers be accompanied by an adult aged ≥21 years in order 
to have other passengers in their vehicles. Researchers and other staff at 
the Intermountain Injury Control Research Center played a crucial role by 
presenting their data, based on Utah’s Crash Outcome Data Evaluation 
System (CODES), to policy makers during hearings and other legisla-
tive activities. They also developed and distributed a fact sheet to raise 
awareness among legislators and communicated fi ndings directly to news 
media representatives.

Data presented to legislators and reporters showed that teenage drivers 
in Utah with at least one passenger were twice as likely, and teen drivers 
with ≥5 passengers were more than fi ve times as likely to be cited for 
reckless driving than were adult drivers. Furthermore, teen drivers with 

(continued)
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Box 7.5  Use of data for prediction in advocacy: Universal preschool 
in California

The David and Lucile Packard Foundation favors the adoption of state 
funding for universal preschool for 4-year-old children in California. To 
determine the estimated economic effects, they supported a RAND 
Corporation study on this issue. The results of the study confi rmed that 
the expected benefi ts substantially exceeded the costs:

The additional $4,300-per-child cost would result in an estimated • 
$11,400 in benefi ts per child for California society.
For every $1 invested in the program, there would be a net benefi t of • 
$2.62.
Additional benefi ts would accrue to the state, such as improving the • 
competitiveness of the state’s economy and economic and social 
equality.

Further numeric estimates of the impacts of universal preschool based 
on each year for which 4 year olds completed a year of preschool were 
that it would result in

at least one passenger were 1.5 times as likely, and teen drivers with ≥5 
passengers were 2.5 times as likely to be hospitalized or die as a result of a 
motor vehicle crash compared with adult drivers. Data presented showed 
a clear linear trend: as the number of passengers that a teen driver was 
transporting increased, so did the risk of reckless driving, motor vehicle 
injury, or death. Ultimately, relative risk estimates, strengthened by the 
fact that they were based on Utah-specifi c data, were effectively com-
municated to legislators and reporters and contributed to this successful 
effort: the 2001 Utah legislature enacted a bill requiring that teenage 
drivers who transport passengers must have a licensed rider aged ≥21 
years in their vehicles.

Source: Branche C, Williams AF, Feldman D. Graduated licensing for teens: 
Why everybody’s doing it. J Law Med Ethics. 2002;30(3 Suppl):146–149. Chen IG, 
Durbin DR, Elliott MR, Senserrick T, Winston FK. Child passenger injury risk in 
motor vehicle crashes: A comparison of nighttime and daytime driving by teenage 
and adult drivers. J Safety Res. 2006;37(3):299–306. Hartling L, Wiebe N, Russell K, 
Petruk J, Spinola C, Klassen TP. Graduated driver licensing for reducing motor vehi-
cle crashes among young drivers. Cochrane Database Syst Rev. 2004(2):CD003300. 
CODES U. Passenger Limitations and Graduated Driver Licensing in Utah. Salt Lake 
City, Utah: UT CODES; 2002. Williams AF. Young driver risk factors: Successful and 
unsuccessful approaches for dealing with them and an agenda for the future. Inj 
Prev. 2006;12(Suppl 1):i4–i8.

(continued)

283



284  MAKING DATA TALK

 Box 7.5  (continued)

10,000 additional high school graduates• 
4,700 fewer abused or neglected children• 
7,300 fewer children involved in the juvenile court system• 
9,100 fewer children in special education programs.• 

These data were widely used in advocacy efforts, contributing to the pas-
sage of bill in 2006 with overwhelming support in the California legisla-
ture to provide increased funding for preschool education.

Source: Karoly LA, Bigelow JH. The Economics of Investing in Universal Preschool 
Education in California. Santa Monica, Calif.: RAND Corporation; 2005. Preschool 
California. Governor Signs Preschool Bill. Oakland, Calif.: Preschool California; 2006. 
The David and Lucile Packard Foundation. Preschool for California’s Children. Los 
Altos, Calif.: The David and Lucile Packard Foundation; 2006.

C would receive dental care because of this program” or “there would be a 
50% reduction in the number of bicycle-related head injuries if a bicycle hel-
met law was enacted”).

The decision by advocates to select and present cost projection data (e.g., 
of providing services, cost effectiveness, cost benefi ts) to policy makers can 
present a dilemma. Public health policies and programs can potentially have 
large societal benefi ts but not necessarily reduce cost expenditures, espe-
cially in the short term.2 Increases or decreases in costs and benefi ts depend 
upon the perspective of different organizations, institutions, or individuals.2 
There is no defi nitive answer about the decision to use cost data for advocacy 
purposes—it depends on the specifi c situation. Those who perceive they will 
suffer fi nancially are likely to use cost data in opposition arguments.21 In 
private policy-making settings, advocates are very likely to need to address 
cost issues upfront, especially in the corporate world.49

The fourth role for data in advocacy is evaluation (Box 7.6).3, 16, 36 The 
usual underlying theme of evaluation is positively framed as success: “The 
X policy (or program) was implemented, and here are data that prove that 
it works (worked).”22 Such a theme can readily be expanded (e.g., “The X 
 policy (program) would be even more successful if we added new provisions, 
or increased resources”).

It is true that policy makers may not evaluate the effect of programs in 
a systematic manner, if at all.22 However, evaluation data are crucial when 
 public health policies or programs, or the resources to support them, are chal-
lenged. Without such data, policies or programs are vulnerable to  powerful 
opposition arguments or competing policy-maker priorities.67
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Box 7.6  Use of data for evaluation in advocacy: Folic acid and neural 
tube defect prevention

As discussed in Chapter 1 (Box 1.3) there was scientifi c consensus by the early 
1990s that women who consumed 400 μg of folic acid before conception 
and during early pregnancy were much less likely to have a child born with a 
neural tube defect (NTD), such as spina bifi da. Unfortunately, most women of 
childbearing age do not consume enough folic acid through dietary means. 
At the urging of the scientifi c community, the Food and Drug Administration 
(FDA) required manufacturers to add folic acid to enriched grain products 
like bread by January 1998 as a way to increase folic acid consumption. 
Additionally, because about half of all pregnancies in the United States are 
unplanned, the FDA, the Centers for Disease Control and Prevention, the 
March of Dimes, and other organizations recommended that all women of 
childbearing age take a daily multivitamin tablet with folic acid.

Subsequent evaluation research has shown the benefi ts of increased folic 
acid use among women of childbearing years. Since the new FDA require-
ments went into effect, there has been an estimated 25% reduction in NTDs, 
with the number of NTD-affected pregnancies in the United States declining 
from 4,000 in 1995–1996 to 3,000 in 1999–2000. Use of folic acid supple-
ments among women of childbearing age increased from 15% in 1988 to 
33% in 2005, with much of the increase occurring since 1995. Although there 
remains a long way to go to increase folic acid use, these evaluation data dem-
onstrate the success of efforts to prevent NTDs and are widely used in educa-
tional efforts with health care practitioners, the public, and policy makers.

Source: Centers for Disease Control and Prevention. Spina bifi da and anenceph-
aly before and after folic acid mandate: United States, 1995–1996 and 1999–2000. 
MMWR. 2004;53:362–365. Centers for Disease Control and Prevention. Use of vita-
mins containing folic acid among women of childbearing age—United States, 2004. 
MMWR. 2004;53:847–950. de Jong-Van den Berg LT, Hernandez-Diaz S, Werler 
MM, Louik C, Mitchell AA. Trends and predictors of folic acid awareness and peri-
conceptional use in pregnant women. Am J Obstet Gynecol. 2005;192(1):121–128. 
Mills JL, England L. Food fortifi cation to prevent neural tube defects: Is it working? 
JAMA. 2001;285(23):3022–3023. Williams LJ, Rasmussen SA, Flores A, Kirby RS, 
Edmonds LD. Decline in the prevalence of spina bifi da and anencephaly by race/
ethnicity: 1995–2002. Pediatrics. 2005;116(3):580–586.

Descriptive or analytic data can be used to evaluate the success or failure 
of a policy or program.36, 67 Evaluation of many public health policies and 
programs, particularly at the state or local level, will usually rely on descrip-
tive data from public health surveillance or other types of routine govern-
ment data collection activities.22, 25, 36

Showing trends can be helpful to document changes over time. As with 
other uses of data for advocacy, changes in frequencies (e.g., persons receiving 
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public health–related services, number of deaths, number of injuries), rela-
tive risk, or relative percentage change are likely to be the most effective.36 
With the exception of policies or programs designed to increase the provi-
sion of services, outcome evaluation measures (e.g., changes in mortality or 
prevalence) are preferred over process measures (e.g., number of products 
distributed).36, 67

The last role for data in advocacy is to maintain awareness.3, 15, 51 This 
means using data in attempts to keep an issue, policy, or program in the 
minds of the public, policy makers, or the press (Box 7.7). This role may 
be for the public health problem itself, a causal factor, an intervention, the 
projected benefi ts of a policy or program solution, or the benefi ts of an exist-
ing policy or program. This is an important phase in advocacy that can be 
overlooked: in the absence of sustained effort and commitment, effective 
public health policies and programs can be neglected, or in some instances 
reversed, by sustained opposition efforts.

Box 7.7  Using data to maintain awareness: Breast cancer

Without a doubt, breast cancer advocates in the United States have been 
remarkably successful on multiple fronts, helping to increase public and pri-
vate funding for research, prevention, screening, diagnosis, and treatment. 
Only a few decades ago, the words “cancer” and “breast” were not accept-
able to use in public discussions or debate; now the majority of women 
believe that breast cancer is their greatest health risk despite the fact that 
far more women are diagnosed, and die from, cardiovascular disease.

The effective use of data has played a key role in maintaining awareness 
of this disease among lay audiences. In the early 1990s, advocates com-
pared the number of breast cancer deaths to the number of Americans 
killed in wars, pointing out that since the early 1970s, more women in the 
United States have died from breast cancer than all the men who died in 
World War I, World War II, and the Korean and Vietnam wars.

But the most prominent number used to maintain awareness has been 
the lifetime risk of women for developing breast cancer. Because recent 
data suggest that one in eight women will develop this disease, advo-
cates have consistently mentioned a lifetime risk estimate in messages 
designed to maintain awareness and encourage women to regularly be 
screened for breast cancer (e.g., through mammography). Although the 
concept of lifetime risk is often misunderstood by lay audiences, research 
has shown that knowledge of the lifetime breast cancer risk estimates is 
high among women. This lifetime risk data estimate remains invaluable 
for helping maintain awareness among the public, policy makers, and the 
press about this issue.

(continued)
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Source: Clarke HN, Everest MM. Cancer in the mass print media: Fear, uncertainty 
and the medical model. Soc Sci Med. 2006;62:2591–2600. Erblich J, Bovbjerg DH, 
Norman C, Valdimarsdottir HB, Montgomery GH. It won’t happen to me: Lower 
perception of heart disease risk among women with family histories of breast can-
cer. Prev Med. 2000;31(6):714–721. Morris CR, Wright WE, Schlag RD. The risk of 
developing breast cancer within the next 5, 10, or 20 years of a woman’s life. Am J 
Prev Med. 2001;20(3):214–218. Phillips KA, Glendon G, Knight JA. Putting the risk of 
breast cancer in perspective. N Engl J Med. 1999;340(2):141–144. Wells J, Marshall P, 
Crawley B, Dickersin K. Newspaper reporting of screening mammography. Ann Intern 
Med. 2001;135(12):1029–1037. Woloshin S, Schwartz LM, Byram SJ, Sox HC, Fischhoff B, 
Welch HG. Women’s understanding of the mammography screening debate. Arch 
Intern Med. 2000;160(10):1434–1440. Ries L, Harkins D, Krapcho M. SEER Cancer 
Statistics Review, 1975–2003. Bethesda, MD: National Cancer Institute; 2006.

The themes that data can support for maintaining awareness are similar to 
those used for raising awareness or for evaluation. If advocates have not been 
successful in having a desired policy or program enacted or maintained, data 
should be selected that support a gloom theme, for example, large magni-
tude and importance of the problem or adverse trends. On the other hand, if 
a desired policy or program has been enacted and been effective, advocates 
should select evaluation data that highlight success, such as positive trends, 
other surveillance fi ndings, or research studies. Messages supported by data 
may also highlight areas in which improvement is needed.

Using a few “tried and true” data items can be useful (Box 7.7), but it will 
be helpful to provide new data or to reformulate existing data over time to 
maintain awareness. The release or publication of a new report or research 
study by a respected source, or a relevant anniversary, provides an opportunity 
to put a fresh face on an established public health issue or intervention.16

Specifi cs about what data to select depends on which of these points advo-
cates want to emphasize. If it is to remind people of the size or importance of 
a public health issue or unmet need (a gloom theme), then the same approach 
should be used as applied to raising awareness (e.g., communicating sur-
veillance data, trends, attributable risk estimates, or cost studies). Simple 
numbers, for example, frequencies (counts) or percentages, which are large 
and from government sources are best16, 36; if trend data are used, relative 
percentage change (increase or decrease) will be better than absolute per-
centage change. If evaluation data are to be used to highlight success, then 
changes in counts, relative risk, or relative percentage change, particularly of 
outcome measures, would usually be better choices.36

Additional Considerations

There are a few fi nal points to remember when selecting data for advocacy 
in public health. The roles for data, and themes they support (Table 7.6), can 
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be combined to some extent to support an advocacy storyline.16 For example, 
the raise awareness and cause-and-effect roles are often used together: sur-
veillance data can be used to demonstrate the magnitude of a health problem 
(raising awareness through a gloom theme), followed by research fi ndings to 
support a recommended action (cause and effect demonstrating a theme of 
control and hope).

Although stressed elsewhere in this book, it is important to mention again 
that the selection or omission of data involves values and ethical decisions,18 
given the temptation to oversimplify or exaggerate data to support a pre-
ferred storyline and to ignore or minimize data that are not supportive—
whatever role and theme data may be used for.16, 19

Audience expectations play an important part in how information is under-
stood and interpreted.75 In some advocacy situations, such as those involving 
the publication or presentation of fi ndings of a major report or study, it may 
be helpful to develop, frame, and communicate a message for the intended 
audience prior to a formal release. This can be done as a way of attempting 
to increase attention or interest. However, expectancy management may also 
be a useful strategy in situations where fi ndings may be counterintuitive, 
unexpected, or likely to be framed inappropriately by opponents.79, 80

Depending on the fi ndings, revealing data fi rst that are not supportive of the 
underlying storyline or basic theme, that is, stealing thunder (Chapter 3 and 
Table 7.5), may be an approach to consider in certain situations. For example, 
suppose an evaluation of a health care institution’s hospital infection control 
program by an independent organization found that there were errors in data 
reporting, which meant that previously reported low numbers of such infections 
that had been widely publicized were incorrect. Representatives of the health 
care institution would be much better served to release these evaluation data and 
other relevant information to lay audiences themselves (or perhaps in partnership 
with members of the evaluating organization) and acknowledge their mistakes.

Finally, opposite framing of the themes described in this section can be 
used, especially if public health advocates are attempting to thwart oppo-
sition attempts or arguments by others to weaken public health policies or 
programs.16 Here are a few examples: “Reductions in program funding have 
led to a large increase in the number of persons diagnosed with tuberculo-
sis (evaluation)”; “Relaxing workplace safety regulations would result in an 
 estimated 3,000 additional workplace injuries in this state (prediction).”

Data Presentation

Because advocacy is about persuasion, data need to be presented in such a 
manner as to fulfi ll their intended role and highlight the underlying  storyline. 
Furthermore, data need to be presented in such a way as to accurately 
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communicate scientifi c fi ndings without misleading audiences (e.g., through 
exaggeration or minimization).

General recommendations and specifi c modalities for data presentation 
were discussed in detail in Chapter 4 and are applicable in public health 
advocacy situations. Because advocacy usually occurs around contested 
issues and attempts to infl uence audiences’ understanding and interpretation, 
advocates should use words that clearly describe what data are and what they 
mean (interpretation).52 Integrating words, numbers, and symbols (i.e., using 
titles, labels, legends, and peripheral cues for visual modalities) is important 
(Chapters 3 and 4). Data comparisons (e.g., trends over time, geographical 
differences, to established reference standards) can be benefi cial because 
they provide contextual information to help audiences interpret fi ndings.

Although there occasionally may be times when other data presentation 
formats (i.e., tables, diagrams, icons, visual scales) are used (Chapter 4), 
Table 7.7 lists those more likely to be effective for public health advocacy.

Research has demonstrated that simple verbal presentations of numbers 
can be persuasive with lay audiences,62, 68, 75, 81, 82 as they can help support 
underlying advocacy themes.51, 52, 68, 82 This may simply require explicitly 
stating a number (“Chronic diseases cost the United States more than $1 tril-
lion a year,”83 “There are more than half a million uninsured persons in our 
city,” or “A 300% increase in hospital-acquired infections occurred over the 
past 20 years”). It can also be done implicitly, such as through comparative 
rankings (“Colorectal cancer is the second leading cause of cancer deaths 
among men”; “Diabetes is now the leading cause of renal failure”).

No more than one or two numbers should be presented verbally, how-
ever, as using more data points tends to be confusing rather than persuasive 
with lay audiences because of limited quantitative literacy and cognitive bur-
den (Chapters 3 and 4). Rounded numbers, rather than precise numbers, are 
easier for audiences to remember: a relative risk of 1.9 could be described 
as “nearly twice the risk,” or a count of 4,256 described as “about 4,000.” 
Care must be taken to choose numbers likely to be easily comprehended and 
meaningful to lay audiences.62

Table 7.7  Recommended data presentation 
formats for advocacy

One or two numbers
Verbal qualifi ers
Metaphor
Narrative
Pie chart
Bar chart
Line graph
Map
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Verbal qualifi ers of data without presenting numbers are another viable 
option, for example, “small declines” or “great risk,” as they help with inter-
pretation by providing contextual information. Such qualifi ers are a common 
way to describe trends, but can sometimes be used with comparisons (e.g., 
“Cigarette smoking causes more deaths than motor vehicle crashes, illegal drug 
use, and HIV infection combined”84; see also Box 7.7). Here are some examples 
of phrases that can be used in verbal descriptions of data: “[Program or Policy 
Y] resulted in a steep reduction in the number of emergency department visits,” 
“The numbers of cases increased at a rate not seen since . . . ,” “These drastic 
funding cuts were associated with . . . ,” “Rapid improvement was seen after . . . ”

Metaphors using numbers are especially valuable for communicating data 
for advocacy, as they can help to gain audience attention and improve com-
prehension (Chapter 4).73, 85 Metaphors can transform numbers into some-
thing that people can more readily comprehend by connecting them with 
preexisting mental schema (Chapters 3 and 4).85 If used, one metaphor is 
enough, and they work best when they are heard audibly.86

The key to developing a successful metaphor for advocacy is that it contains 
elements familiar to an audience, yet provides novel or new information.51, 54, 86, 87 
One approach used is to localize large numbers from surveillance systems or 
research studies, for example, “We estimate that about 1 in xx people in our 
community are affected, which is the equivalent of all the students at Jones High 
School.” Examples of metaphors for advocacy purposes are listed in Table 7.8.

Narratives, including quotations, vignettes, personal testimony, anecdotes, 
and certain visual images (e.g., political cartoons) are widely used in per-
suasion efforts, as they can infl uence emotions and gain audience attention 
(Chapter 4).73, 74, 88 In general, though, narratives are not a good choice for 

Table 7.8  Examples of public health metaphors for advocacy

Childhood violence prevention
Child health care workers make less than $10 per hour, whereas prison 

guards are paid more than $18 per hour

Nutrition
A medium-sized buttered popcorn at the theater contains more artery-

 clogging fat than a bacon and eggs breakfast, a Big Mac and fries for 
lunch, and a steak dinner with all the trimmings . . . combined

Sexually transmitted diseases
Every weekend, more than 16,000 teenagers will be infected with a 

 sexually transmitted disease

Tobacco use
Each year, more than 1 million children begin smoking; this is the 

 equivalent of 33,000 classrooms per year or 90 classrooms every day

Source: Wallack L, Dorfman L, Jernigan D, Themba M. Media Advocacy for Public 
Health. Newbury Park, Calif.: Sage; 1993. Wallack LM. News for a Change: An 
Advocate’s Guide to Working with the Media. Thousand Oaks, Calif.: Sage; 1999.
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presenting data because they may detract from emotional imagery. Data 
should be used in narratives only to the extent that they can be integrated 
easily and support advocacy themes. Box 7.8 is an example of an advocacy 
narrative that integrates data into the main theme of cost being an important 
barrier in treating infant dehydration.

Visual presentations of data can also play a powerful role in advocacy. They 
can help to readily demonstrate magnitude, highlight changes, and make com-
parisons (Chapter 4). The goal of visual data presentation for advocacy is to 
highlight aspects that support the desired role and theme (e.g., to demonstrate 
cause and effect or support a gloom theme). Because of the problem of cogni-
tive burden, it is especially critical to present only the minimal amount of data 
necessary, avoiding unnecessary or distracting items, such as 95% confi dence 
interval brackets (Chapters 3 and 4). Conversely, adding contextual cues, such 
as text stressing key points (e.g., “a 200% increased risk”), arrows on a line 
graph showing when an intervention occurred and the subsequent change over 
time, shading or color, or comparison data (e.g., a paired bar chart, a compar-
ison trend line) is strongly recommended, as they can help facilitate audience 
comprehension and interpretation (Chapters 3 and 4).89, 90

Pie charts, bar charts, line graphs, and maps are the four visual modal-
ities likely to be most helpful for advocacy, as they can be created in 
such a way as to readily present the main message and enhance audience 
comprehension.76, 90, 91 As discussed below, bar charts and line graphs are 
particularly good choices. (Although tables may occasionally be used for 

Box 7.8  Use of data in a narrative for advocacy: The cost of oral 
rehydration therapy

So this . . . woman calls up and said she has a 9-month-old baby with 
diarrhea and the doctor on call gave her the right advice, said go the 
pharmacy and buy Pedialyte®. She had Medicaid, the doctor called the 
pharmacy, but when she got there, they said they couldn’t give it to her 
for free without a written prescription.

So she takes the kid home, and over the next 36 hr the baby gets worse. 
She doesn’t call back—she should have called back. The kid appears in 
the emergency room 36 hr later, moribund, and dies three days later. 
My wife and I drove up there to that neighborhood, we went to every 
pharmacy. The rehydration solution costs up to $6.30 a liter. It’s obscene 
charging this much for a product that ought to be cheaper than Coca-
Cola—it has less in it.

Source: Wallack L, Dorfman L, Jernigan D, Themba M. Media Advocacy for Public 
Health. Newbury Park, Calif.: Sage; 1993:33.
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advocacy, such as short-ranked lists, they are better suited for providing 
audiences with larger amounts of data.)

There are times when pie charts can help with advocacy, particularly for 
raising or maintaining awareness. Pie charts, because they represent propor-
tions that total 100%, can be helpful for visually demonstrating magnitude 
when the communication objective involves the largest or smallest pie slice 
(Figure 7.2). For example, advocates could use a pie chart and have the larg-
est pie slice emphasize that a particular health risk factor results in the larg-
est mortality or morbidity number or percentage. Conversely, a small pie 
slice could be used to show the limited funding that a particular program 
receives relative to other programs.

Bar charts can be most helpful for visualizing magnitude (Figure 7.3),89, 91 
such as the actual or attributable number of individuals affected, relative risk, or 
relative change in percentage, including limited comparative differences. They 
can be used to raise awareness, demonstrate cause and effect, show evalua-
tion fi ndings, or maintain awareness; they are particularly valuable for show-
ing cause-and-effect relationships. To facilitate communicating a simple and 
straightforward message, use as few bars as possible to minimize cognitive bur-
den, and clearly delineate magnitude from largest to smallest (Chapter 4).

Line graphs are probably the most versatile visual modality for advocacy, 
as they can potentially be used to present data for all the roles and themes 
listed in Table 7.6. They can visually demonstrate that things are getting better, 
worse, or not changing (i.e., contribute to raising or maintaining awareness) 

Figure 7.2 Pie chart that could be used in advocacy to reduce repetitive trauma dis-
orders. Illustrates the overwhelming proportion of nonfatal illnesses or injuries in U.S. 
private industry attributable to injury, with the portion attributable to illnesses expanded 
for emphasis to show the large contribution of repeated trauma disorders. (From NIOSH 
Publication Number 2004-146, “World Health Chart Book 2004”.)
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by showing trends over time. Line graphs can also be used to show cause- 
and-effect or evaluation fi ndings, such as correlating the impact of an interven-
tion with an outcome measure. As with bar charts, they can demonstrate the 
magnitude of an effect over time, such as in Figure 7.4 which shows the effect 
of vaccination on cases of measles. They are also widely used for prediction.

Maps in advocacy situations can identify geographic area(s) that are 
experiencing, or are at highest risk for experiencing (e.g., Figure 6.3), a par-
ticular adverse health outcome (e.g., number of cases, rates, relative risks); 
they can also be used to demonstrate differences in receipt of services, unmet 
need, or cost measures. In advocacy, this may simply involve including the 
names of geographic areas with higher or lower numbers or estimates, or 
using colors or shading to demonstrate differences as a way to help localize 
data (e.g., Figure 1.1). Elected representatives, such as legislators, are likely 
to be especially familiar with the geography of their own districts; thus maps 
can be particularly useful with this type of policy maker.13

Conclusion

Policies and programs are important interventions to improve the health of 
the public. Advocacy plays a critical role in the enactment, implementation, 
or continuation of public health policies and programs; public health data of 
many kinds can assist with advocacy by providing a basis to support argu-
ments for persuasion. As with all types of communication about data with 

Figure 7.3 Use of a horizontal bar chart to demonstrate differences in uninsurance 
among children across communities. (Source: Center for Studying Health System Change. 
Issue Brief. Washington, D.C.: Center for Studying Health System Change, Number 14; 
August 1998:p. 3. Reprinted with permission of the Center for Studying Health System 
Change, Washington DC. www.hschange.org.)
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Figure 7.4 Line graph (trend) demonstrating the effect of the measles vaccine on mea-
sles cases over several decades. (Source: Approximated from Orenstein W, Hinman AR. 
A Shot at Protection: Immunizations Against Infectious Disease In: Ward JW, Warren 
C. Silent Victories: The History and Practice of Public Health in Twentieth Century 
America. New York, N.Y.: Oxford University Press: 2007:p. 71)
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lay audiences, decisions must be made about what numbers to select and how 
to most effectively present them. The problem is compounded by the real-
ity that communicators in advocacy situations often have a limited amount 
of time (in the case of presentations or interviews) or space (in the case of 
written documents) to present their arguments. Given the level of interest 
and passion of advocates for their issues, special attention must be given to 
values and ethics underlying all public health data–related decisions.

The bottom line

There are many theories and models that provide different ways of under-
standing policy making and advocacy

In public health advocacy, data are most useful for (a) raising awareness, 
(b) demonstrating cause and effect, (c) predicting, (d) evaluating, and 
(e) maintaining awareness 

Data can be invaluable for supporting the major advocacy themes of 
(a) gloom, (b) control and hope, or (c) success

Only minimal amounts of data (often one or two numbers) may be neces-
sary to communicate to lay audiences in most advocacy situations

Metaphors containing numbers are especially valuable for communicat-
ing data for advocacy: they can transform data into mental schema 
familiar to audiences

Line graphs and bar charts are usually the most effective visual modalities 
to use in advocacy
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Conclusions and New Challenges

Every activity in the area of [public understanding of science] fi nds 
its own particular balance between information and education on one 
hand, and advocacy and persuasion, on the other. Researchers pop-
ularizing their work tread a fi ne line between sharing their enthu-
siasm and lobbying for their particular pet project. Industry-linked 
resources for schools can easily become a straightforward exercise in 
public relations. And government information on, for example, safe 
sex can easily spill over into the party politics of “family  values.” 
These tensions are not always apparent: the agendas at work are 
often tacit, and the public’s perceptions of, and reactions to, them are 
diffi cult to assess.

Gregory and Miller, Science in Public: Communication, 
Culture, and Credibility1

Introduction

Throughout this book, we argue that communicating data is an impor-
tant, and sometimes inevitable, aspect of the ongoing diffusion of  public 
health research and surveillance fi ndings among the public, the press, and 
 policy makers. As the global scientifi c enterprise continues to expand 
 exponentially, the quantity and complexity of scientifi c fi ndings will 
expand as well.

This avalanche of new information poses tremendous challenges 
to communicators and their audiences. In the preceding chapters, we 
described a diverse collection of ways to communicate data more effect-
ively to lay audiences, noting, among many factors, the roles of culture 
and context and the importance of source, audience, and message char-
acteristics. In this fi nal chapter, we recap and refl ect on the implications 
of previous chapters and identify some key communication challenges 
facing researchers and practitioners as they strive to make data more 
coherent for lay audiences.
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Epistemology: Recognizing Our Own Assumptions 
and Worldviews

In Chapters 1 and 2, we pointed out the cultural divide between scientists 
and lay audiences concerning epistemology, that is, what is considered to be 
knowledge and acceptable types of evidence. A careful consideration of these 
fundamental worldviews within a particular context is the starting point for 
answering questions about whether, when, and how to communicate data.

Public health communicators often presume that data should be a cen-
tral component of messages without considering fi rst whether a lay audience 
even considers data to be evidence. Especially within the political realm, a 
presumption that scientifi c data are the most important form of knowledge to 
consider (methodological empiricism) may alienate an audience whose epis-
temology is based on authority and principle. To complicate matters  further, 
one’s epistemology can also vary as a function of context. An individual may 
accept the relevance of statistics for weather forecasts or betting on baseball, 
but may reject his or her use in judgments about condom use or vaccine 
effi cacy.

One of the most pervasive mistakes we have observed when scientists 
communicate data to other audiences is their assumption that more data are 
better. The communication professional is often left to determine how best to 
select, summarize, and explain the signifi cance of a set of complex fi ndings. 
In considering what an audience wants and needs to know, a compromise is 
often reached between what the scientist believes is important and what the 
communicator believes will engage an audience.

Successful journalists know that anecdotes can be more compelling than 
data, especially when the audience is not scientifi cally literate.2 Therefore, 
the fi rst, and most critical, decision for communication practitioners is not 
how to present data but whether to include data in any form. If the inclu-
sion of data within a message is deemed appropriate for a particular audi-
ence, it is nearly always the case that less is better (Chapters 2 and 3). This 
demonstrates, once again, the cardinal maxim of communication: “know thy 
audience.”

Communication of Data Is both Art and Science

Throughout this book, we have provided an overview of relevant scientifi c 
research and made recommendations about how to better select and present 
data to lay audiences by identifying science-based storylines, understanding 
audiences, clearly delineating purpose, and choosing presentation options. 
But communicating about data to lay audiences, as with all other types 



302  MAKING DATA TALK

of communication, fundamentally remains more of an art than a science 
because of the many different factors and other considerations involved.

For example, those who use data in attempts to persuade audiences that an 
important public health problem exists, describe the risk factors for the prob-
lem, or evaluate or predict the impact of interventions will tend to present lim-
ited amounts of simple data that stress larger magnitudes. The benefi ts of this 
approach when communicating data to lay audiences are that people are not 
overwhelmed with too much data, and frequencies (counts) and relative risk 
estimates, which are commonly chosen measures, are easier for lay audiences 
to understand. The downside is the real ethical and moral risk of selecting only 
those data (cherry picking) that support a strongly held belief or position.3, 4

Communicating data to lay audiences that are more comprehensive but 
more complex (e.g., absolute risk data in the form of natural frequencies) has 
the benefi t of helping them to more accurately understand the science, espe-
cially if the data are presented and explained well; people are able to reach 
their own conclusions. But there is a downside to this approach because 
it is more cognitively burdensome, especially for persons with low levels 
of involvement. It also requires more work on the part of communicators 
who must be careful to avoid the temptation of applying the “kitchen sink” 
approach of giving lay audiences too much data.

Beyond the art of data communication itself, there are macro-level dialectic 
forces that come into play that infl uence the public understanding of science. 
There is a tendency among scientists to criticize the research of others, which 
can lead to inaction and the ever-present call for “more research” (Figure 8.1) 

Figure 8.1 The NewYorker Collection 1987 Mischa Richter from cartoonbank.com. All 
Rights Reserved.
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As evidenced by delays in addressing important public health concerns, such 
as lead exposure,5–7 cigarette smoking,8, 9 and Reye’s syndrome associated 
with aspirin use in children,10–12 scientists can be too purist in their demands 
for unequivocal research, failing to become earlier and stronger advocates of 
effective public health interventions.

On the other hand, disease mongering and the hyping of health concerns, 
facilitated by the availability of 24-hr news media, are major forces in mod-
ern society.13–20 They have contributed to unfounded or excessive lay audi-
ence health concerns, as well as beliefs about the effectiveness of treatment 
or prevention measures that have been found later to be disproved or triv-
ial in nature—such as health risks associated with eating apples treated 
with the pesticide Alar,14, 21 a link between coffee consumption and the 
risk of developing pancreatic cancer,22 and alleged health benefi ts associ-
ated with taking vitamin E supplements to prevent cardiovascular disease 
or cancer.23

The implication is that no one “best way” exists, or could exist, that is 
applicable to all or even most situations when communicating with lay audi-
ences about data. There will always be many factors to consider, and coun-
tervailing tensions operating, both of which will require communicators to 
make choices about whether data should be presented, what data should be 
selected, how data should be presented, and how much data to present.

The Importance of Common Processes in Audience 
Responses to Data

From the perspective of public health communication practitioners, we believe 
that the public, policy makers, and the press are the three most important 
audiences when considering communication about scientifi c data. We could 
have included a fourth broad audience category—health information inter-
mediaries—who are often important information sources for lay audiences.24 
Health care providers themselves are the most obvious, but there are a large 
number of other intermediaries. Examples include health care institutions or 
organizations such as the Mayo Clinic or health maintenance organizations, 
health insurance companies, professional health societies, nonprofi t organiza-
tions such as the American Lung Association, advocacy groups, and Internet 
sites or search engines such as WebMD or Google Health.

We have emphasized throughout this volume the importance of consider-
ing the characteristics of specifi c audiences, that is, audience segmentation. 
Audience segmentation can be of great value for communication planning 
purposes,25, 26 especially for broad-scale efforts such as health campaigns. 
At the same time, it is important to note that most of the fundamental 
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psychological and communication principles and fi ndings we have discussed 
apply readily to all lay and scientifi c audiences.

Communicator credibility, for example, is an important determinant of the 
persuasiveness of data-based messages across all four audiences. Audiences 
with low interest or issue involvement will not be motivated to understand 
complex data even when they are supplemented with extensive but clear 
explanations. In contrast, highly involved or knowledgeable audiences may 
expect additional data to be available, as well as information about their 
source and validity.

Research on biases and tendencies discussed in Chapter 3 and elsewhere 
has shown how pervasively we discount evidence inconsistent with our prior 
opinions and beliefs, recall more readily the evidence that confi rms our 
attitudes, and are especially receptive to evidence that reinforces a positive 
view of ourselves.27 Research concerning audience characteristics and biases 
clearly demonstrates that the task of communicating data is much more 
challenging if the data contradict conventional wisdom, personal beliefs, or 
intuition.

Therefore, one of the most important considerations in communication 
planning is to understand the degree of discrepancy between the data and 
existing lay audience beliefs (Chapters 3 and 5). Whether the purpose is to 
inform, persuade, or increase knowledge, a formal or informal assessment 
of an audience’s prior beliefs can be an invaluable tool for effective commu-
nication. Because one belief or attitude is related to many others, the com-
municator also must consider the implications of accepting a new piece of 
evidence. Creating a belief that a health condition is relatively common, for 
example, may also lead to it being perceived as less serious.28

Discussions of evidence related to health disparities illustrate clearly how 
the meaning and context of data in relation to one’s personal status and beliefs 
play such an important role. Traditionally, many health educators have been 
taught the importance of conveying health data concerning disease preva-
lence and susceptibility to increase the accuracy of health knowledge and 
risk perception among community members. Although a communicator may 
assume that recognition of relatively high levels of objective risk in a popula-
tion will motivate action and health improvements, such data may only serve 
to reinforce helplessness, hopelessness, and stigma (Chapter 5).

Because health disparities data are so often descriptive rather than 
explanatory, members of the public, policy makers, and the media, can eas-
ily use the evidence to bolster their preexisting views about the nature of 
human behavior, society, or the health care system. Therefore, communica-
tion practitioners should do their best to anticipate the various interpretations 
of data and place them in context with other evidence that might inform 
those interpretations.
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Data concerning racial or ethnic disparities for various types of medical 
treatments, use of clinical preventive services, and incidence of sexually 
transmitted diseases, for example, can be used to support a variety of spuri-
ous explanations unless placed within the context of data concerning dispar-
ities in income, living conditions, historical precedent, and access to quality 
health care. These contextual data are important for all audiences, whether 
they be members of the public, policy makers, or the press. In fact, scientifi c 
and political debates about the interpretation of data are often played out in 
arguments over what other data are relevant and whether their relationship is 
causal or coincidental (Chapters 3 and 7).

Continued Growth of Lay Audience Access to Data and 
Other Scientifi c Information

Clearly, the growth of the Internet and other new communication technolo-
gies has challenged traditional concepts of health communication.29–33 These 
new channels of communication provide unprecedented opportunities for 
individuals to directly access many types of health information, including 
“raw” or “preliminary” data, without the potential advantages or disadvan-
tages of interpretation by public health practitioners, personal care health 
care providers, or another information intermediary.

In some ways, these changes diminish the public’s reliance on health 
experts and the news media for health data dissemination. In addition, the 
ability to fi nd, explore, and interpret data or other information from a wide 
and ever-growing variety of sources empowers some members of the pub-
lic to question the views of health experts, policy makers, and the press 
about their meaning, quality, and importance. This can be seen in the rise of 
online blogs and “citizen journalism.”34 Another consequence of this trend 
is the steadily increasing expectation that data of all sorts should be made 
available to the widest possible audience.

Although one might argue that the rapid growth of raw data avail-
able to the public might diminish the need and importance of data pres-
entation, we would argue quite the opposite. The public continues to 
express concern about the quality of health information on the Web,35–37 

while commercial and political interests grow ever more sophisticated 
in shaping and presenting data to serve their interests.38 The vigorous 
competition among providers of business data for investors, for example, 
illustrates the value that users place on high quality data synthesis and 
presentation.

A continuing concern regarding increasing public data access is the 
quality of the synthesis and interpretation. Health information consumers 
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Box 8.1  Benefi ts and burdens of the increased availability of health 
information

For many members of the public, the increased availability of data and other 
types of health information on the Internet, in the news media, and else-
where have been a boon for increasing their knowledge about prevention 
and treatment (it is estimated that about 8 million adults in America go online 
to seek health information each day). Many people have become empowered 
by their growing access to information, including online access to their own 
medical records. This has led some to take increasingly active steps to learn 
more about what they can do to reduce their health risks, locate medical spe-
cialists, and investigate experimental or promising treatment options. Shared 
decision making is increasingly the norm in health care settings.

Cardiothoracic surgeon Tony Cosgrove of the Cleveland Clinic, Ohio, for 
example, reported that most of his patients in recent years had become sophisti-
cated medical information consumers, arriving in his offi ce with detailed knowl-
edge about their health conditions and treatment options, much of it gleaned 
from their own research. Dr. Cosgrove reported that one of his patients compli-
mented him on his home furniture—the patient had come across an article on 
the Internet about Cosgrove winning an architectural award for his home.

But there is another side to the widespread availability of health infor-
mation. Some people not only feel overwhelmed with the amount of 
information available to them, but they are also burdened by the respon-
sibility of interpreting it and making decisions for themselves. This is per-
haps most evident when people need to make decisions about treatment 
of cancer or heart disease (Chapter 5); the Internet contains myriad Web 
sites where information of variable quality and credibility can be found.

But it also occurs when people consider prevention options, such as 
whether to use the drugs tamoxifen or raloxifene to reduce the risk of 
breast cancer. Furthermore, information can be easily obtained and cir-
culated about diagnostic or screening tests, or treatments, based on 
preliminary research for chronic conditions such as multiple sclerosis or 
Alzheimer’s disease. Access to the plethora of health information for some 
people can provide an illusion of control, raising false hopes for potential 
cures or promising treatments. It can cause anxiety, uncertainty, and con-
fusion with people feeling inundated by information.

The implication of these examples is straightforward. Public health 
practitioners and health care providers will continue to have an important 
role in helping lay audiences interpret health information, and determine 
what the information means.

Source: Goodman E. Burdens of medical-care choices. The Boston Globe. April 21, 
2006. Hoffman J. Awash in information, patients face a lonely, uncertain road. 
The New York Times. August 14, 2005. Noonan D. More information, please. 
Newsweek. October 29, 2007:19. Wood B. Many turn to the Web for medical 
advice. November 3, 2007.
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are likely to be drawn to and use those data that are most informative 
and from sources deemed credible.35–37 It is important to recognize that, 
while on one hand, some consumers seem to have an almost insatiable 
appetite for more health information,39, 40 on the other hand, others can 
become overwhelmed with too much information and not know how best 
to proceed, especially when facing decisions about serious health issues 
(Box 8.1).41, 42 Given the large amount of data and other health information 
in the public domain, there will continue to be crucial opportunities for 
health experts and designers to select and present data and other informa-
tion that will increase the speed and effi ciency with which they are used 
by lay audiences.

This trend in the growing availability of data and other forms of health 
information to lay audiences highlights the need to increase the health, sci-
ence, and math literacy among all sectors of the public.43–47 Improving all 
these types of literacy will require broader societal attention and investment 
of resources in order for lay audiences to be able to thoughtfully evaluate 
and use the wealth of information available to them.

Research Challenges

Our review of research concerning the communication of data clearly illus-
trated that relevant fi ndings are scattered across a wide array of journals 
and disciplines. Even if one focuses on quantitative literacy, a key construct 
for studying how and when individuals comprehend numerical concepts, 
relevant work can be found in education, psychology, communication, and 
anthropology. Scientists and practitioners would be well served by efforts to 
synthesize more formally the domains of evidence relevant to communicat-
ing data, such as those conducted by the Cochrane Collaboration concerning 
scientifi c evidence related to health care.

Another challenge is the ability of communication research to keep up 
with the rapidly changing technology and tools available for communicat-
ing data (Chapter 4). Software tools for data exploration and display have 
proliferated, but often lack a clear evidence base concerning their relative 
utility, usability, and reach. More experiments are needed to test a wide 
array of practical questions about user-centered design and the best ways to 
incorporate modern data display techniques within traditional media such 
as print and television. Nevertheless, the fundamentals of communication 
(e.g., source credibility, understanding audiences, and integrating data pres-
entation elements) and the cognitive processes by which people process and 
understand data and other information will always be critical considerations 
regardless of the increasingly sophisticated ways that data can be presented.
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Research on persuasion has focused on a wide variety of source, mes-
sage, and audience factors, but the evidence concerning messages incorpor-
ating data is limited. Work is especially needed within the specifi c domain 
addressed by this volume. Investigators might consider factors that infl u-
ence the credibility of the main providers of health data (such as the federal 
 government), the circumstances under which these data are most persua-
sive, and the audience characteristics that determine interest in, use of, and 
response to public health data in particular.

In contrast to the large academic research literature on persuasion and 
attitude change, it is important to consider how the larger context of a 
health crisis can affect information processing and comprehension. In add-
ition, research is needed on information seeking strategies and how they are 
shaped by the nature and format of data. Although theories and methods of 
cognitive psychology have advanced rapidly over the past three decades, the 
diffi culty of translating this large body of research into practical suggestions 
for communicators continues to be a challenge. Applied research on com-
municating data can fi ll in the gap by providing concrete solutions to the 
everyday decisions faced by communication practitioners.

Conclusion

Our attempts to review the complex issues and to research how best to com-
municate data remind us that many of the choices and strategies that can 
be considered by communication practitioners are limited only by the ethi-
cal principles adhered to by the individual. Many forms of data are highly 
susceptible to misuse and misinterpretation. The growing expanse of data 
concerning a wide range of subject matter increases the opportunities for 
selective choosing of only those data that conform to the biases of the 
communicator.

Some of the most important statistical principles and operations, such as 
sampling, variance, and statistical signifi cance, continue to be poorly under-
stood by most of the public, policy makers, and the press. As long as quan-
titative illiteracy is as common as it is today, the public will rely heavily on 
intermediaries, whose motives must be subject to as much scrutiny as the 
data they communicate.

Given this context, it is vital that the data essential for public discourse 
and decision making be as available, usable, and reliable as possible. In the 
case of health data, the government sector will continue to play a vital role in 
providing data that attempts to meet these standards. For this role to be ful-
fi lled, appropriate resources need to be dedicated to ensure that the public, 
policy makers, and the media have free and rapid access to data in a variety 
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of forms that is carefully interpreted, clearly presented, and proactively 
 disseminated to those who need it most.
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