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• Advances the participant’s knowledge of quantitative data, provides skill building to 
assist in visualizing and communicating data, and provides supplemental resources

Tackling Data

• Advances the participant’s ability to identify and communicate the main message from 
their data and develop the best visualizations to create a story with impact

Visualize This

• Advances the participant’s understanding of and ability to apply health equity 
frameworks to public health practice especially interpretation, use, and communication 
of data to diverse audiences for actionable change in your community

Disaggregate It
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At the end of this training course, you will be able to…

• Use and interpret measures of disease frequency in defined 
populations

• Understand the use of crude and adjusted measures of disease 
frequency in public health practice

• Develop audience-focused communication strategies using a 
Bite, Snack, Meal approach
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Quantifying the Issue

2021-2022

Module 1



At the end of this module, you will be able to…

• Use and interpret measures of disease frequency in 
defined populations

• Understand the use of crude and adjusted measures of disease 
frequency in public health practice

•  Develop audience-focused communication strategies using a 
Bite, Snack, Meal approach (Modules 2 and 3)

Institute for Public Health Practice, Research and Policy



10 Essential public health services

Click to add text
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Module 1 – Part 1

(Peter Drucker)



Epidemiology

• Study of the distribution and determinants of health-related 
states or events in specified populations, and the application of 
this study to the control of health problems

Dr. John Snow and the 1854 cholera outbreak of LondonInstitute for Public Health Practice, Research and Policy



Types of 
Data We Use 
in Public 
Health

Health Outcomes

Risk Factors and/or 
Behaviors

Demographic 
Characteristics

Resource Data (including 
Community 
Characteristics)
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Descriptive Epidemiology

▪Frequency and the distribution of outcomes and risk 
factors in populations (patterns by person, place, time)

▪Assess the extent of a disease

▪Can provide hypotheses of etiologic research

Institute for Public Health Practice, Research and Policy



Public Health Surveillance Collection Methods

• Provide varying levels of confidence in the data

Population-based

Vital Statistics

• Birth and death

Reportable diseases

Registries

• Birth defects
• Cancer
• Immunizations
• Trauma

Representative 
Samples

National Health 
Interview Survey (NHIS)

National Health and Nutrition 
Examination Survey (NHANES)

Behavioral Risk Factor   Surveillance 
System (BRFSS)

Youth Risk Behavior Survey (YRBS)

Convenience 
Samples

Survey at a 
local mall

Level of confidence in our estimate
High Low

Institute for Public Health Practice, Research and Policy



Person characteristics

Centers for Disease Control and Prevention (CDC). 1991-2019 High School Youth Risk Behavior Survey Data. 
Available at http://yrbs-explorer.services.cdc.gov/.
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Place and time
Changes in HPV vaccination initiation (>= 1 dose) among 13-17 yr old 

females in the US from 2009 to 2016

P
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(Hirth, Human Vaccines & Immunotherapeutics 2019)

US FDA first approved Gardasil in 2006
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Descriptive Epidemiology

• Measures of frequency

• Prevalence vs. incidence

• Role of intermediate indicators

Institute for Public Health Practice, Research and Policy



Measures of Frequency

• Counts
‒ There were 218 cases of breast cancer in Johnson County in 2017-2019.

• Ratios
‒ There were twice as many new cases of breast cancer in White women as 

compared to Black women in Johnson County in 2017-2019.

• Proportions or Percents
‒ 68% of women above the age of 50 yrs in Johnson County are current on 

mammography screening

• Rates
‒ The incidence rate of breast cancer in Johnson County from 2017-2019 was 

124.9 per 100,000 women.

Institute for Public Health Practice, Research and Policy



Measures of Frequency

Proportions/Percents and 
Rates give you 
information about the 
number of events in your 
population relative to the 
population size

Institute for Public Health Practice, Research and Policy



Descriptive Epidemiology

✓Measures of frequency

• Prevalence vs. incidence

• Role of intermediate indicators

Institute for Public Health Practice, Research and Policy



Prevalence vs. Incidence

• Prevalence measures the 
proportion of individuals in a 
defined population that have a 
disease during a defined period 
relative to the population size. 
Usually seen as a percent.

Institute for Public Health Practice, Research and Policy

• Prevalent cases are existing 
cases of disease in the 
population during a defined 
period

• Incident cases are new cases of 
disease that develop in the 
population at risk during a 
defined period

• Incidence measures the 
proportion of individuals in a 
defined population that develop 
disease/are diagnosed with 
disease during a defined period 
relative to the population at risk. 
Usually seen as a rate per 
100,000 people. 



Let's 
Practice!

At the time of interview, report your height and weight:

Institute for Public Health Practice, Research and Policy

Prevalence of Obesity, Iowa 2021



What patterns do we see with Adult Obesity in IA? 
What groups have higher/lower rates? What is the pattern over time?
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What are some questions you might ask after 
looking at the prevalence rate for 2021 and the 
pattern of obesity from 2011-2021?

Institute for Public Health Practice, Research and Policy



Descriptive Epidemiology

✓Measures of frequency

✓Prevalence vs. incidence

• Role of intermediate indicators

Institute for Public Health Practice, Research and Policy



Role of Intermediate Outcomes

Intermediate outcomes may be used:

• When it is not feasible to wait years to see the effects of a 
new public health program, 

                or

• There is sufficient type 1 evidence supporting the 
relationship between modifiable risk factors and disease 
reduction

What are some intermediate indicators that we might measure if 
our long-term goal is to reduce the prevalence of obesity in the US?

Institute for Public Health Practice, Research and Policy



What do we 
know about 
Obesity?

Institute for Public Health Practice, Research and Policy



Any Questions?

Institute for Public Health Practice, Research and Policy



Module 1 – Part 2



At the end of this module, you will be able to…

• Measure and characterize disease frequency in defined 
populations using principles of descriptive epidemiology and 
surveillance

• Understand the use of crude and adjusted measures of disease 
frequency in public health practice

• Develop audience-focused communication strategies using a 
Bite, Snack, Meal approach (Modules 2 and 3)

Institute for Public Health Practice, Research and Policy



Two main features of descriptive epidemiology

DESCRIBE

COMPARE

Institute for Public Health Practice, Research and Policy



Types of Rates

• Crude, or unadjusted  

• Category-specific, or stratified 

• Standardized, or adjusted  

Institute for Public Health Practice, Research and Policy



Types of Rates

• Crude, or unadjusted  

• Category-specific, or stratified 

• Standardized, or adjusted  

Institute for Public Health Practice, Research and Policy



Crude (or Unadjusted) Rates

• Estimate the actual disease frequency for a population

• Can be used to provide data for allocation of health resources 
and public health planning

• Can be misleading if compared over time or across populations

Institute for Public Health Practice, Research and Policy



Crude (or Unadjusted) Rates
Defining your population

• Define disease

• Define population at risk

• Select time frame

Breast Cancer
Standard inclusion and 
exclusion criteria (e.g., invasive, 
specific ICD-10 codes)

IA Females

2020

Institute for Public Health Practice, Research and Policy



Crude (or Unadjusted) Rates
Calculation methodology

Compute disease rate for year 2020

Number of IA females

diagnosed with breast cancer

 

Number at females in IA at

risk for breast cancer 

2553

Source: CDC WONDER

1,587,866

Institute for Public Health Practice, Research and Policy



Crude (or Unadjusted) Rates
Calculation methodology

Compute disease rate for year 2020

2553 IA females diagnosed with breast cancer

 1,587,866 female IA residents      
  

= 0.001595 breast cancer cases / female IA residents/yr

= 159.5 breast cancer cases / 100,000 female IA residents/yr

We can use this rate to then estimate the number of cases we would expect 
in 2024 and have an idea of resources that we would need, etc.

Institute for Public Health Practice, Research and Policy



Types of Rates

• Crude, or unadjusted  

• Category-specific, or stratified 

• Standardized, or adjusted  

Institute for Public Health Practice, Research and Policy



Category-Specific (or Stratified) Rates

• Can be used for valid comparison of populations by category

• Allow us to disaggregate our data and look at variation across 
person, place, and time characteristics

• Can be cumbersome if there is a large number of categories to 
compare

Institute for Public Health Practice, Research and Policy



Category-Specific (or Stratified) Rates
Two general categories

• Age-specific: crude rates across different age groups

• “Other”- specific: crude or standardized rates across different 
groups

‒ Person: sex, race / ethnicity, education, income, health insurance 
status

‒ Place:  geographic unit (e.g., county), urban / rural, population density

‒ Time: short or long-term trends, cyclic trends, cohort effects

• BUT don’t forget about Intersectionality of characteristics

Institute for Public Health Practice, Research and Policy



Category-Specific (or Stratified) Rates

**Suppressed data, (less than 16 cases in the 20-24 and 25-29 years age groups)

****
Institute for Public Health Practice, Research and Policy



Category-Specific (or Stratified) Rates

Source: Cancer in Iowa, 2021Institute for Public Health Practice, Research and Policy



Small Area Estimation for Place-specific rates

Small area estimation: uses 
regression modeling methods to 
combine different data sources and 
generate prevalence estimates for 
small geographic areas

Institute for Public Health Practice, Research and Policy

Mammography screening by County, Iowa 2020



Types of Rates

• Crude, or unadjusted  

• Category-specific, or stratified 

• Standardized, or adjusted  

Institute for Public Health Practice, Research and Policy



Are we comparing apples to apples?

What makes them different and is that important?

Institute for Public Health Practice, Research and Policy



• Figure 1. Age-adjusted incidence rates for 2008 to 2012 of liver and 
intrahepatic bile duct cancer are illustrated by state for areas in the 
United States with high-quality incidence data. Rates are per 100,000 
persons and were age-adjusted to the 2000 US standard population.

Institute for Public Health Practice, Research and Policy



When do we use age-adjusted rates?

When-

• We want to compare two or more groups, and

• Disease risk varies by age, and

• Distribution of age is different between the groups 
being compared.

Institute for Public Health Practice, Research and Policy % of adults 
age 65+ 



When do we use age-adjusted rates?

Institute for Public Health Practice, Research and Policy % of adults 
age 65+ 

% pop 65+ yrs



Standardized (or Adjusted) Rates

• Removes the impact of different age 
distributions (or other factors) among 
populations

• Allows for direct comparisons of those 
populations

• Types of reference groups

‒ One population to another

‒ Using the 2000 U.S. Standard Million or 
Standard Population

Institute for Public Health Practice, Research and Policy



Ok, so now what? 

• When we age-adjust rates to a reference population, we have 
made the two (or more) populations look the same with regard 
to age distribution.  Now any observed differences are due to 
other factors, not age.

• If we wanted to try and determine why the age-adjusted rates 
differ between two populations, we would consider whether 
the prevalence of other risk factors for liver/bile duct cancer– 
chronic hep infections, alcohol use, obesity, tobacco use, type 
2 diabetes—differ between the populations and may be a 
target for intervention.

Institute for Public Health Practice, Research and Policy



Any Questions?

Institute for Public Health Practice, Research and Policy



Some final things to think about when using 
public health data

• Accuracy of the data
‒ Credible source? Valid measures?

• Completeness
‒ Include all cases/events? Data elements missing?

• Representativeness
‒ Does the data include all of the population of interest?

Institute for Public Health Practice, Research and Policy



Things to think about, continued

• Reliability and Consistency over Time
‒ Is data collected in the same way? Do definitions change over time?

• Data Challenges
‒ No data exists; Small number of events

• Data Confidentiality and Access
‒ Identifiability of cases; Can you get access to the data you need?

Institute for Public Health Practice, Research and Policy



Where do we go to get public health data?

List of common resources

• https://www.public-health.uiowa.edu/tackling-data-
resources/

• https://www.public-health.uiowa.edu/iiphrp-data-
resources/

Institute for Public Health Practice, Research and Policy
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Let's take a break



Module 2 – Part 1
Using Data to Tell Your Story
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Learning Objectives

1. Understand and appreciate the importance of effective 
data communication to meet public health challenges.

2. Be aware of the principles of effective data 
communication as applied to different audiences.

3. Acquire tools and resources to create and disseminate 
messages about public health data to diverse 
audiences.

Institute for Public Health Practice, Research and Policy



Houston, we have a problem…
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How much sugar do you drink

Institute for Public Health Practice, Research and Policy



Effective 
Communication



3 Questions to Ask

• What is the purpose of this communication?

• Who will use the information?

• What are the key messages for this audience?

Institute for Public Health Practice, Research and Policy



Basic communication model

Source Message
Audience 
(receiver)

Channel

Institute for Public Health Practice, Research and Policy



SOURCE: 
The effective persuader

Seen as

• Delivered by someone trusted

• Unbiased

• Relevant to constituent

Morshed AB, et al. Comparison of Research Framing Preferences and Information Use of State Legislators and 
Advocates Involved in Cancer Control, United States, 2012-2013. Prev Chronic Dis. Feb 02 2017;14:E10.

Source Message Audience 
(receiver)

Institute for Public Health Practice, Research and Policy



Communicate 

for someone…..

not about 
something.

AUDIENCE

Source Message Audience 
(receiver)

Institute for Public Health Practice, Research and Policy



AUDIENCE: 
Who are you communicating with?

• Elected Officials

• Legislative Staff

• Agency/Organization Leaders

• Community Groups

• Media

• Other?

Institute for Public Health Practice, Research and Policy



Connect with your audience

• Understand your audience/ 

their current position 

• What do they care about?

• What are their information 

needs?

• Where, when and how do 

they seek information?

• Focus on interests, not 

positions

Institute for Public Health Practice, Research and Policy



Persuading your audience

• The purpose for most communication in public 
health, but especially with decision makers, is 
persuasion.

• To persuade is to:

–Create, strengthen, or change attitudes or behaviors

Source Message Audience 
(receiver)

Institute for Public Health Practice, Research and Policy



MESSAGE

Determine your objectives:

• What do you want your audience to 
think/believe/know?

• What do you want your audience to feel?

• What do you want your audience to do?

Source Message Audience 
(receiver)

Institute for Public Health Practice, Research and Policy



MESSAGE: SOCO
(Single Overriding Communication Objective)

The change you want to see in your audience as a result of this 
communication

One audience, one message, one issue

• Define your purpose:
– We want [audience] to [do what] in order to [benefit how]

• Who is the main audience?

• What is the call to action (i.e., what you want them to do. Consider what 
is realistic and doable?

• What is the main benefit of taking action? 

Institute for Public Health Practice, Research and Policy



https://www.who.int/risk-communication/training/Module-D1.pdf?ua=1

SOCO Example

Institute for Public Health Practice, Research and Policy
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Large Group Activity
1.Your target audience: Employers 

in your Community
2.What data points would be of 

interest to your target audience? 
Is there any additional 
information you would want to 
have?

3.What message do you want to 
convey to your target audience 
about the data? (Try and come 
up with a single sentence)

We want to make sure that people are 
eating at least one vegetable per day!



Institute for Public Health Practice, Research and Policy



Any Questions?

Institute for Public Health Practice, Research and Policy



Module 2 – Part 2
Using Social Math to Communicate Effectively



Using Social Math

• Social math makes large numbers 
comprehensible and relevant by 
placing them in a social context 
that is familiar to the audience.

• Social math is a way of telling a 
story!

Institute for Public Health Practice, Research and Policy



Effective Communication

• Social Math examples

‒ A new study by the CDC found that each day an alarming number of 
young people join the ranks of regular smokers. The study estimated 
that 1.2 million young people under the age of 18 became daily 
smokers in 1996–that’s more than 3,300 young people every day (the 
total of the graduating classes from 6 large high schools).

‒ Every 36 seconds, someone in America dies from heart disease or 
stroke

‒ The average person has 4000 weeks of life to achieve their goals and 
dreams.  How will you make the most of them?

Institute for Public Health Practice, Research and Policy



Social math: diabetes snapshot

Centers for Disease Control and Prevention. National Diabetes Statistics Report. Atlanta, GA: Centers for Disease 
Control and Prevention, US Dept of Health and Human Services; 2022.

Institute for Public Health Practice, Research and Policy



Social math: kinnick stadium

Institute for Public Health Practice, Research and Policy



What is the most effective channel (method) for 
reaching my audience?

Source Message
Audience 
(receiver)

Channel

Institute for Public Health Practice, Research and Policy



CHANNEL: Means of communication

• Written (briefs, reports, infographics)
• Internet/email 
• Social media, newspaper, television
• Face-to-face (with assistant, family member, physician as 

channels)
• Legislative testimony

• 12% of state legislators say testimony is “very influential”

• Stories (may be embedded in any of these)

     (The easiest may not be the most effective.)

Moreland-Russell S, et al. "Hearing from all sides" How legislative testimony influences state level policy-makers in the 

United States. Int J Health Policy Manag. Feb 2015;4(2):91-98

Institute for Public Health Practice, Research and Policy



How do I decide what data point(s) to use?

• Should I use a Rate? Percentage? Count?

• Should I show disaggregated data?  A trend over time?

• You have to know what data you have available, what tells the 
story best, and what will be most relevant to your audience.

Institute for Public Health Practice, Research and Policy



When would I use graphics to present my data?

• When you can simplify your data into a couple/few bite size 
pieces

• When you have limited space/time and want to quickly show 
the scope of a problem

• When you want to tell a story and you’ve already gotten their 
attention!

Institute for Public Health Practice, Research and Policy

Check out our Visualize This training!



Any Questions?
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Let's take a break



Module 3
Using a “Bite, Snack, Meal” Approach to 
Communicating Data



Bite, Snack, Meal

• A method for providing data to a variety of audiences. Some 
will want just a small piece of information, some will want to 
know more, and some will want as much information as 
possible about the topic.

• Bite: A headline with a message

• Snack: A concise summary that provides enough information 
for a content overview

• Meal: The full array of information you want to provide

Institute for Public Health Practice, Research and Policy



Bite: Safe Sleep

Source: Iowa Department of Public Health, 
Pregnancy Risk Assessment Monitoring System, 
2014

Institute for Public Health Practice, Research and Policy



Snack: Safe Sleep

Institute for Public Health Practice, Research and Policy



Meal: Safe Sleep

Institute for Public Health Practice, Research and Policy



Any Questions?

Institute for Public Health Practice, Research and Policy



Small Group Activity
15 minutes

Instructions:
• Introduce yourselves!
• Develop your “bite” and 

"snack" (Bite: A headline 
with a message; Snack: A 
concise summary that 
provides 
enough information for a 
content overview)

• Remember—your audience 
are Employers in the 
community

• Choose one person to 
share out in large groupWe want to make sure that people are 

eating at least one vegetable per day!



Tips for Working in Small Groups

• Turn on cameras

• Identify:
‒One person to share the data on their screen
‒One person to take notes
‒One person to share with the large group

Note: One person can hold multiple roles if your group is small!

• Participation is key, utilize this as an opportunity to engage 
and learn with your peers

• There are no "right" answers

• Use the "Help" button if you get stuck

Institute for Public Health Practice, Research and Policy



Debrief



Last thoughts about Data in Public Health

• There is no perfect dataset.

• Use the data to learn about your community/issue (be curious, ask 
questions)

• You may have to collect some data

• Focus on public health practice—don’t let the perfect be the enemy of the 
good (Voltaire)

• The community should be at the table at all phases of the data life cycle--
collection, analysis, interpretation and communication.

• Incorporate equity in your data life cycle (Check out our Disaggregate It training)

Institute for Public Health Practice, Research and Policy



Data trainings for public health professionals
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Resources

• NCI: Making Data Talk: A Workbook

https://www.cancer.gov/publications/health-communication/making-data-talk.pdf 

• Using Graphics to Report Evaluation Results 
http://learningstore.uwex.edu/assets/pdfs/G3658-13.PDF

• Yocco and Pulli, Social Math: A method to make complex data meaningful, 2016

• Public Health Reaching Across Sectors (PHRASES) toolkits https://www.phrases.org/

• WHO Risk Communication training

https://www.who.int/risk-communication/training/Module-D1.pdf?ua=1

Institute for Public Health Practice, Research and Policy
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Thank you!
anjali-deshpande@uiowa.edu
vickie-miene@uiowa.edu
alexa-andrews@uiowa.edu
sofie-dollison@uiowa.edu
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