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―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

Communication



Workshop Agenda

• Communication fundamentals and implications for 

selecting and presenting data (45 mins)

• Break (15 mins)

• Data presentation and OPT-In framework (45 mins)

• Break (15 mins)

• Small group activity (60 mins)



Framing Science

―We are starting to see a paradigm shift in how science 

institutions and scientists think about the communication 

process … going beyond natural audiences and taking a 

scientific approach to the communication of science.‖

-Matt Nisbet



Assumptions (I)

• Intentional communication, i.e., a specific purpose or 

purposes

• Good communication is difficult

• Good communication of science and data is 

especially difficult

• What information to present, and how presented, 

can greatly influence audiences



Assumptions (II)

• Critical ethical responsibility: information you select is 
scientifically credible and not presented in misleading ways 

• Temptation to downplay, exaggerate, over-interpret, or 
imply more certainty to findings than justified

• Loss of trust if you or your organization if found to have 
lied or exaggerated; once lost, trust difficult to regain



Communication is a two-

way process between 

senders and audiences, 

not a one-way flow from 

experts



Scientists & Lay Audiences: 

The Great Divide 

Boston Globe, November 27, 2009



Source:  King's Fund. (2003). Health in the News: Risk, Reporting, and Media Influence. London, 

England: King's Fund Publications. 



―…Public health stories are important, but the problem is 

that they may be boring…Public health is foremost about 

people, but officials 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 

find the faces of ordinary people to illustrate the drama 

buried in the gray numbers of a report…‖ 

(Trafford [science journalist], 1997)



Contrasts Between Scientists and Lay 

Audiences

Scientists Lay 

Audiences

Level of Interest in Health Topic High Medium/Low

Science and Mathematical Literacy High Low

Acceptance of Uncertainty High Low

Definition of Acceptable Evidence Narrow Broad

Belief in Rational Decision Making Strong Variable

Ability and Interest in Reviewing 

Extensive Amounts of Data

High Low



Rational Decision Making Model

• Assumes people make decisions based on 
careful weighing of information from credible 
sources

• People use heuristics (mental shortcuts), rely on 
faulty reasoning/intuition, and own experiences 
and ‗theories‘

• Scientists‘ belief in rational model may lead them 
to mistakenly believe providing more data or 
citing more studies will be more persuasive



Why scientists usually translate 

data poorly 

• Fail to create interest through 

background information (why should 

audiences care)?

• Believe communication is one-way 

• Mistaken belief that ―data speak for 

themselves‖ and people want more 

data

• Use technical language



Basic Communication Model

“Meaning is not transmitted by experts as 

much as it is constructed by audiences”* 

*Lum et al. ―General public: Communicating to inform,‖ Communicating Public 

Health Information Effectively: A Guide for Practitioners



Source and Channel Definitions

Source: ―Individuals or organizations 

that originate or supply messages‖ 

Channel: ―The means by which messages 

are provided to receivers from sources or 

vice versa.‖  

People have channel preferences; 

examples face-to-face, oral presentations, 

Internet, mass media, etc. 



Some Elements of Communication 

(Rhetoric or Debate) Date Back to Aristotle

Ethos: Appeal based on the 

character or reputation of the 

speaker (source)

Logos: Appeal based on logic 

or reason

Pathos: Appeal based on 

emotion



Source Credibility (“Ethos”)

• Believability of message providers based on 
perceived trustworthiness and expertise; role of trust 
and history

• Good news: most health professionals, health 
agencies, major health organizations, and universities 
are perceived as trustworthy and having expertise

• Bad news: not only credible health information 
sources



Importance of Source/Channel 

Factors

• Source/channel availability, preference, and credibility 

are underappreciated

• Many public health professionals overemphasize 

message development and fail to carefully consider 

source and channel factors

• Public health ―world‖ littered with pamphlets, Web 

sites, etc. for audiences that don‘t use such 

sources/channels  





Source Example:  

Secondhand Smoke Policy

Mike Scanlon: runs 17 restaurants in 

Lexington, KY (a tobacco growing area)

• Instituted no-smoking policy in restaurants because 

of secondhand smoke exposure health concerns

• Testified that business has not been reduced

• Strongly support for city smoke-free ordinance



Messages

• Major concern of most communication efforts

• Exposure to message

• Attention to message

• Content and presentation of message



Exposure to Message

• Seems obvious can be overlooked because of 

emphasis on messages

• Audiences may not receive messages at all

• Frequency (dose) of exposure may be too small

• Need to understand audiences and their preferred 

sources and channels



Attention to Message

• Related to exposure

• People screen out messages they perceive as 

irrelevant

• Strongly influenced by level of involvement, or pre-

existing interest

• If no pre-existing interest, need to try and gain interest 

(e.g., through emotional appeals [―pathos‖], personal 

stories, pictures): Elaboration Likelihood Model 





Four Purposes for Communicating 

Data to Lay Audiences

1. Increase knowledge (inform)

2. Instruct

3. Facilitate informed decision-making

4. Persuade



The purpose for much 

communication in public health, 

especially health promotion, is 

persuasion: This has important 

ethical implications



Communication Context

• Other factors, often beyond control of senders, can 
be critical, e.g., competing priorities, events

• Others provide health-related messages, e.g., 
businesses

• Audiences may experience high levels of emotion, 
e.g., environmental exposure concerns



Know Your Audience: General 

Factors and the Public



Audience Factors Influencing 

Communication About Health (I)

• General level of interest in health

• Involvement with a specific health issue

• Gender and age

• Education (general + science/math literacy)

• General public/societal health beliefs

• Worldviews

• Past experience



Audience Factors Influencing 

Communication About Health (II)

• Confirmation bias and selective exposure

• Cognitive processing limitations and satisficing

• Social networks and culture

• Individuals‘ behavioral characteristics 

• Structural factors 

• Occupational and institutional factors



General Public/Societal Health 

Beliefs

• People have own theories about health 

and may be reluctant to share them

• Examples:

Natural foods are healthier

HIV is God‘s revenge on homosexuals

High doses of vitamins are healthy

Great faith in science/technology to fix

health problems despite complexity



Worldviews

• Cultural/social/political attitudes that influence 

people‘s judgment: overall philosophy about life

• Examples: fatalism, trust in authorities or ―experts‖, 

individualism (e.g., persons with more ability should 

earn more in a fair system), egalitarianism

• Key point: Those with individualistic worldviews 

may not be believe research favoring a government 

policy or regulation, e.g., safety belt laws



Strong Influence of Social 

Networks and Culture

• Scientific reasoning derives 

mostly from Western cultural 

values; translation to those from 

other cultures may be hard

• Some have more trust in well-

respected individuals from own 

culture rather than Western-

trained health experts

• Some cultures prefer explanations 

as narratives (stories)



Audience Desire for Certainty 

and Definitiveness from Experts

• Audiences expect scientists (and other experts) to 

have definitive answers to questions or concerns; 

have difficulty when experts discuss uncertainty or 

recommendations change

• Example:  former senator Edmund Muskie stated 

that he wanted ‗one-armed scientists‘ who do not 

say on the ―one hand or the other hand‖ when asked 

about evidence about pollutants and health effects 



Confirmation Bias and Selective 

Exposure 

• Confirmation bias: tendency to interpret messages to 

confirm pre-existing beliefs or attitudes (worldviews)

• Selective exposure: tendency to use information 

sources that provide agreeable messages

• ―Hear what we want to hear and see what we want to 

see‖



Personal Example: Health 

Benefits (?) of Chocolate

• Chocolate usually considered a dietary disaster

• A few small studies have found that dark chocolate 

contains antioxidants and flavonoid compounds; 

lowering of blood pressure

• Lots of news coverage but caveats rarely mentioned

• Music to the ears of chocolate lovers everywhere—

existing bias



Satisficing

• Satisficing: Tendency to expend 

limited amounts of mental effort to 

obtain information until they have 

―enough‖ for their purpose.  Most 

people are ―mental misers.‖

• Key point: Ready accessibility of 

useful information is critical; 

people may not seek best sources 

if another source readily available 



Cognitive (Mental) Processing 

Limits
• Capacity to mentally process large amounts of 

information at one time is quite limited

• People can generally retain no more than about 7 
(± 2) items such as words or numbers, in short 
term memory;  e.g., telephone numbers

• Key point: presenting more information, 
especially if complex, leads to cognitive 
(information) overload; people will tend to ignore it 
or apply simple rules, e.g., only remember the first 
or last piece of information



Heuristics

When faced with too much information, people

commonly rely on cognitive shortcuts (heuristics)

to deal with information presented to them

Examples:

• Reliance on certain experts

• Scanning (e.g. searching for a few specific pieces 

of information quickly)

• Reliance on contextual clues (e.g. arrows and 

bolding text to highlight key data points)



Know Your Lay Audience: 

Policy Makers

• Public vs. Private Sector

• Elected vs. Appointed Officials

• Most policy makers are:

- Ambitious

- Hardworking

- Savvy

- Have limited amounts of time



Know Your Lay Audience: News 

Media

• News Media Representatives

- Potential to reach broader 

audience

- Important role in agenda setting 

and framing of issues

• Critical to provide them with 

information subsidy

• Need to communicate with them 

in a timely manner



Occupational Environment

• Pressure to create news stories quickly because of 

short deadlines (exception: some magazines)

• Reporters need information quickly, often within a 

couple of hours or less (―satisfice‖)

• Most reporters are generalists and are not trained, 

nor do they readily understand, science

• Many reporters are ―story tellers‖ and use stories 

about real people to make points 



Low Scientific Literacy of Lay 

Audiences

Definition: ―The public understanding

of scientific principles and basic facts‖

• Less than half of US adults know that  

earliest humans did not live at the same 

time as dinosaurs

• Less than half know antibiotics do not kill 

viruses

• Only 1 in 10 can define a molecule



Low Mathematical Literacy 

(Quantitative Literacy or Numeracy)

• Definition: ―ability to understand 
mathematical principles and 
relationships ‖

• Math literacy among the public, as 
with science literacy, is quite low

• Example: Only about 4% of US 
adults (15% of college graduates) 
can readily calculate basic rates 
from information provided to them 
in a news article



―The entire notion of probability eludes 

most people.  They envision the 

lottery jackpot, not the odds.  The fact 

that the odds of winning worsen as 

the jackpot gets bigger and more 

people play does not discourage most 

people.‖

Konheim (1988) 



Data provide supportive information: a form 

of evidence that leads to  conclusions or 

recommendations:

• Dominant form of evidence used in scientific fields

• Increases source credibility

• Can increase lay audiences’ knowledge, be more 

persuasive, assist with decision making

Why Use Data (Numbers) in 

Messages?



Characteristics of Lay Audiences More 

Likely to Understand or Prefer Data

• Higher levels of involvement

• Lower levels of emotion (esp. fear or anger)

• Higher levels of education

• Higher levels of math, science, and document 

literacy

• ―Rational‖ orientation

• Agree with position being advanced, and which data 

support (persuasion situations)



Science-Based Storylines or 

Meta-Messages

• Major conclusion, based on review and synthesis of 

science, that you want audience(s) to understand

• These vary widely, depending on the state of the 

science

• May be little or no scientific knowledge, several 

appropriate options (e.g., for informed decision 

making ), or conflicting findings



Different Types of Storylines: 

Settled vs. Unsettled Science

• Settled Science

– Example: Fluoridating public water supplies 

reduces the risk of dental carries.

• Unsettled Science

– Example: PSA Testing

If data are used in messages, select data that are 

coherent with the storyline



Should Data be Presented 

and How Much to Use?

• Data not always needed/helpful, e.g., instruction.

• Studies suggest that people can optimally retain only 7 

(±2) discrete new pieces of information at a time – this is 

why the telephone number has 7 digits!

• There is clear evidence that simply using more data does 

not increase argument strength.

• For persuasive purposes, use no more than 1-2 data 

points to support arguments.



Pictures

• Long history, e.g., photo-journalism

• Photographs, diagrams, video

• ―A picture is worth a thousand words‖

• Can enhance key points, show sequences of 

interrelated processes, and provide realism

• Perhaps most important: evoke emotions (fear, 

sadness, happiness, disgust, etc.)





Seven Roles for Data in Messages

• Raise awareness

• Reduce levels of concern

• Explanation (cause-and-effect) 

• Provide contextual information (e.g., comparisons)

• Predict 

• Evaluate 

• Maintain awareness



Examples on How Data Can be 

Used for Advocacy

• Gloom (things are bad)—Raise or Maintain 

Awareness

―1 in 8 women in the U.S. will develop breast cancer in their 

lifetime.‖

• Control and Hope (solution for a problem, 

e.g., a new program or policy.)—Predict
―There would be a 50% reduction in bicycle-related head 

injuries if a mandatory bicycle helmet law is enacted.‖

• Success—Evaluation
―The colorectal cancer screening program resulted in a 

doubling of the number of people screened.‖



Use Data Comparisons to Help 

Provide Context

• ―There has been a 300% increase in hospital-

acquired infections over the past 20 years (time 

trends)‖

• ―Colorectal cancer is the 2nd leading cause of 

cancer deaths among men (ranking)



Break



Presenting Data and the 

OPT-In Framework



Words, Numbers, and Symbols

―Communicating with the public in surveys or other forms, is a 

matter of creating the right balance between words, numbers 

and symbols.‖ 

-Don A. Dillman (paraphrased)



Words and Numbers

―Cigarette smoking causes more deaths than

motor vehicle crashes, illegal drug use, and HIV

infections combined‖ 

- Institute of Medicine, 1994

Explicitly or implicitly use one or two numbers 

lay audiences can readily understand



Words and Numbers

―There are more than 45 million uninsured persons

in the United States.‖

―The prevalence of childhood obesity has more than

tripled over the previous two decades in this

country.‖

―Diabetes is now the leading cause of renal failure.‖ 



Metaphors and Narratives

• Metaphor:  a phrase implying ―A is like B,‖ i.e., a 

comparison/similarity between the two; use no more 

than one, and best if heard

• Narrative: use of words, visual images, or both to tell 

a story (data can be integrated)



Metaphors and Narratives

Used to try and make science “come 

alive,” so to speak, using language to 

evoke images; can help provide context 

and increase audience interest



Metaphor Examples 

―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‖

Source: Wallack, LM. News for a Change: An Advocateôs Guide to Working with the    

Media. Sage, 1999



Metaphor Examples

―College students consume enough alcohol to fill 

3,500 Olympic-size swimming pools, or about 1 

swimming pool on every campus in the United States.‖ 

―Child health care workers make less than $10 per 

hour, whereas prison guards are paid more than $18 

per hour.‖



Metaphor Examples

―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.‖



Narrative Example

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 to the pharmacy and buy Pedialyte®…but 

when she got there, they said they couldn’t give it to her

for free without a prescription.

… The kid appears in the emergency room 36 hr later and 

dies three days later…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. Sage, 1993.



Visual Presentations



Visualizing Data

• Keep simple and clear; don‘t use much data

• Common choices:  bar charts, line graphs, pie 

charts

• Useful in some circumstances: maps, short tables 

(e.g., lists), visual scales, icons



General Suggestions for Visual 

Data Presentations

• Carefully tailor data visual displays for audiences‘ 

scientific and mathematical ability

• Make data available in formats more understandable 

to lay audiences

• Provide locally relevant data, and comparisons, (e.g., 

to other areas when possible

• Explicitly state key messages using short text 

messages, e.g., ―Oral rehydration therapy greatly 

reduced infant deaths‖



Peripheral Cues
LegendsColors

Key Text Messages

Dynamism

Comparisons





Pie Charts

Source: The Tobacco Atlas, http://tobaccoatlas.org/



Bar Charts



Bar Charts



Adult Per Capita Cigarette Consumption and Major Smoking 

and Health Events ðUnited States, 1900-2005
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Maps

Isopleth ―Weather Maps,‖ HINTS



Maps

Choropleth Maps: CDC Obesity Trends, BRFSS 1985



Maps

Choropleth Maps: CDC Obesity Trends, BRFSS 1988



Maps

Choropleth Maps: CDC Obesity Trends, BRFSS 1992



Maps

Choropleth Maps: CDC Obesity Trends, BRFSS 1996



Maps

Choropleth Maps: CDC Obesity Trends, BRFSS 2000



Maps 

Choropleth Maps: CDC Obesity Trends, BRFSS 2004



Visual Scales

• Provides a way to present a lot of data in 

more engaging and effective ways

• Example: AHRQ 

State Snapshot 

of New Mexico



Visual Icon: Helpful to Explain Absolute Risk

Source: Fagerlin, Wang, & Ubel, 2005



Common Problems When Presenting 

Data Using Visual Aids

• Clutter: too much data and other information

• Being inconsistent with layouts

• Visual distractions (e.g. too many colors, 

3-dimensional bars, audiovisual ―extras‖)

• Distortion, especially y-axis for bar charts or line 

graphs

• Statistical uncertainty, e.g., 95% confidence interval 

ranges



Participation in School Physical Activities
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Apparent per capita Ethanol Consumption for 

the United States, 1985ð2007
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Apparent per capita Ethanol Consumption for 

the United States, 1985ð2007
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OPT-In:

A practical framework on how 

to present data (and other 

scientific information) to lay 

audiences



OPT-IN

ÅOrganize
Å What is the scientific story?

Å What functions will data serve?

ÅPlan
Å Audiences, messages, channels? 

Å Timeline?

ÅTest
Å User-centered design

Å Translational research

ÅIN tegrate
Å Connect service w/ partners

Å Connect the dots for users

OPT IN



Inform Educate Persuade
Support 

Decisions

Settled 

Science

Unsettled

Science

Function

Science

Organize

What is the scientific story?

What functions will data serve?



Inform Educate Persuade
Support 

Decisions

Settled 

Science

Unsettled

Science

Function

Science

Organize
What is the scientific story?

What functions will data serve?

ÅExample

Tobacco and Cancer



Inform Educate Persuade
Support 

Decisions

Settled 

Science

Unsettled

Science

Function

Science

Organize
What is the scientific story?

What functions will data serve?

ÅExample

Environmental Exposure



Mortality Maps (SEER):

Lung Cancer Mortality

ÅOrganize
What is the scientific story?

What functions will data serve? Inform

For Example:

Knowledge Maps (HINTS):

Does Smoking Cause Cancer?



Understand audience’s use / misuse of data

ÅPlan
Audiences, messages, channels?

Timeline? Educate



Exceptional Case

Fallacy of small numbers;

Tversky & Kahneman, 1971 

Plan
Audiences, messages, channels?

Timeline? Educate

Understanding audience’s use/misuse of data



Lives Saved from Seatbelt Use

Plan
Audiences, messages, channels?

Timeline? Educate

For Example

Use Data to Correct 

Misperceptions

Understand audience’s use / misuse of data



Plan
Audiences, messages, channels?

Timeline? Educate

For Example

Create aids to help ―fool proof‖ decision process



Plan
Audiences, messages, channels?

Timeline? Persuade
Frame the message



Plan
Audiences, messages, channels?

Timeline? Persuade
Frame the message



Plan
Audiences, messages, channels?

Timeline? Inform, Educate

Go to where the people are



Test
User-centered design

Translational research



ÅTest
User-Centered Design

Translational research



Integrate
Within the bigger picture

In a practical way for users



Integrate
Within the bigger picture

In a practical way for users



Integrate
Within the bigger picture

In a practical way for users



Applying OPT-In: Community Health 

Promotion of Colorectal CA Screening 

• Based on research study conducted in Missouri

• Illustrates need to understand audiences and test

• Organize: review and synthesize existing scientific 

knowledge

-Colorectal CA is preventable through screening

-Screening is underutilized by African Americans

• Storyline: Colorectal CA is a serious but preventable 

health problem in A-A community



Plan Phase

• Purpose and audience: persuade African Americans 
in local community to get screened

• Message development regarding effect of colorectal 
CA on African Americans: Impact; Disparity; or 
Progress

• Action step, e.g., screening tests and resources to 
help with screening are available

• Active strategy to reach audience



Test Phase: Formative Evaluation

Sources: Nicholson et al, 2008; Saint Louis Center of Excellence 

in Cancer Communication, 2008; Oxford U. Press, 2009



Integrate

• Coordinate and synchronize with existing efforts in 

community

• Convey messages that are clear and useful for 

action

• Provide additional resources for information 

seekers: contact phone numbers, Web sites, etc.



Conclusions

• Communication is a complex process

• Understanding audiences is crucial

• Remember communication principles and 

purpose for data; avoid style over 

substance

• Present no more data than necessary 

using effective modes

• Utilize OPT-In Framework



Basis for Workshop: Making 

Data Talk Book

• Authors receive no royalties

• Book available from Oxford 

University Press at 

http://www.oup.com/us

http://www.oup.com/us


Break



Small Group Exercise

Develop Storyline and Messages

Make Data ñCome Aliveò through 

Questions from Lay Audiences

Read 1 of 3 short articles



Articles for Exercise

• Alcohol use among high school-students—Georgia, 2007 

(MMWR 2009; 58:885-890)

• Effect of ending an antitobacco youth campaign on 

adolescent susceptibility to cigarette smoking  (MMWR 2004; 

53:301-304)

• Investigation of a cluster of pituitary adenomas in workers in 

the aluminum industry (Cullen MR, Checkoway H, & 

Alexander BH, Occupational and Environmental Medicine 

1996;  53:782-786)


