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AND ADVOCATING 

FOR SCIENCE IN 
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HOW DO WE COMMUNICATE ABOUT SCIENCE?



HOW DO WE COMMUNICATE ABOUT SCIENCE?



HOW OFTEN DO YOU CURRENTLY TALK ABOUT SCIENCE TO NON-

SCIENTISTS?

 Daily?

 Weekly?

 Monthly?

 Can’t remember the last time?



WHY SHOULD YOU? WHY DON’T WE?

 Science misinformation is abundant

 Creating “doubt” is easier when fewer Americans have broad scientific knowledge

 Consequences can be dire



ncats.nih.gov



JAMES LIND (1716-1794)

• Planned a comparative trial of several popular scurvy cures during a long 
voyage
–12 men with scurvy ate a common diet, slept together

• 2 men given a quart of cider daily
• 2 men given an elixir
• 2 men given seawater

• 2 men given horseradish/mustard/garlic
• 2 men given vinegar
• 2 men given oranges and lemons

• Published in 1753

• British ships did not supply citrus to ships until 1795



THE SURFACTANT STORY . . . 

•1929: Animal models showed that lowering surface tension could be 
useful for improving respiration
–Follow up studies in 1940s-1950s showed similar results

–1950s: human autopsy studies show increased surface tension associated poor 
respiratory outcomes and death

•1963: President Kennedy’s son dies “hyaline membrane disease”

•1960s: First clinical trials fail
–Pulmonary ischemia rather than surfactant deficiency?

•1972: Back to animal model – surfactants effective in rabbits



Collaborative European Multicenter Study Group. Surfactant replacement therapy for 

severe neonatal respiratory distress syndrome: An international randomized clinical 

trial. Pediatrics 1988; 82: 683–91.



“VALLEY OF DEATH”

 Drug discovery (1975): $138 million

 Drug discover (2005): $1 billion

 Over 45% of that cost attributable to clinical trials

 Scientific journals publish over 1 million 

papers annually

- 396 potential drugs submitted to FDA

https://www.nature.com/articles/453840a

https://www.nature.com/articles/453840a






Data from: CDC · WHO · ECDC · Wikipedia · The New York Times · See full 

list

https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.ecdc.europa.eu/en/novel-coronavirus-china
https://en.wikipedia.org/wiki/2019%E2%80%9320_coronavirus_outbreak
https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://go.microsoft.com/fwlink/?linkid=2127250


Krammer F.Nature. 2020 Sep 23. doi: 10.1038/s41586-020-2798-3. PMID: 32967006



HOW DOES THE VACCINE WORK? 

 mRNA: Blueprint or work instructions 

telling our cells how to make a protein 

(Spike protein)

 Antibody to Spike protein prevents viral 

entry

Explaining The Science Behind An mRNA Vaccine For COVID-19 : 1A : NPR

https://www.npr.org/2020/11/23/938003401/explaining-the-science-behind-an-mrna-vaccine-for-covid-19


'Redemption': How a 

scientist's unwavering 

belief in mRNA gave 

the world a Covid-19 

vaccine 

(telegraph.co.uk)

Katalin Karikó



Vaccine Hesitancy

Thanks to Paul Darden for slide



IT HASN’T ALWAYS BEEN THIS WAY . . . 

Star Wars PSA

http://www.avclub.com/article/droids-peddle-their-vaccine-agenda-vintage-star-wa-215159


IMPACT OF VACCINES IN THE 20TH & 21ST 

CENTURIES

Disease Pre-Vaccine 

Est. Cases/Year

Cases Reported 

in 2010

Percent 

Decrease

Diphtheria 21,053 0 100%

Tetanus 580 8 99%

Pertussis 200,752 21,291 89%

Measles 530,217 61 >99%

Mumps 162,344 2,528 98%

Rubella 47,745 6 >99%

Chickenpox >4 million 449,363 89%

Rotavirus 62,500 7,500 88%

Source: Epidemiology and Prevention of Vaccine-Preventable Diseases, 12th Edition, May, 2011, p G7.



http://www.bloomberg.com/news/articles/2015-04-28/merck-measles-vaccine-sales-surged-as-california-outbreak-grew





Effective Messages in Vaccine Promotion: A Randomized Trial; Nyhan, et al, Pediatrics







“ANY SCIENTIST WHO CAN’T EXPLAIN TO AN EIGHT-YEAR-

OLD WHAT HE IS DOING IS A CHARLATAN.”
KURT VONNEGUT



Home - Science Communication - Guides at Penn Libraries (upenn.edu)

https://guides.library.upenn.edu/c.php?g=490107


FLIP THE SCRIPT



Define goals of 
communicationsWHAT

Identify the 
needs of your 

particular 
audience

WHO

Create & 
disseminate 
messages 
tailored to 
intended 
audience

HOW

Don’t 

assume you 

know their 

needs!

Partner with 

your 

community 

of interest!





WHAT’S THE “HOW”?

 Start with the most important point

 Describe the process afterwards

 Focus on the bigger impact

 Keep it simple

 Always competing & overlapping communication goals

 Choose your purposeful, focused goal for this audience

 Communicate it over a cup of coffee or at a dinner party

 Avoid jargon

 Use examples & illustrations

 Actual illustrations or stories

 Keep it relatable

 Conversational

 “The minute I started thinking of the general public as “other,” I compromised my ability to be an effective communicator.”

 Katherine Wu, May 2017, Scientific American



AND, BUT, THEREFOROE

 Background statement 1

AND

 Background statement 2

 BUT statement 3

 THEREFORE statement 4

Randy Olson, Don’t be such a scientist



15% chance 

someone in any 

group of 25 

people is COVID-

19 positive

COVID-19 Event Risk Assessment Planning Tool (gatech.edu)

https://covid19risk.biosci.gatech.edu/


CNS SHUNTS

 Treatment of hydrocephalus

 Establishment of a pathway for 

drainage that by-passes the 

ventricular drainage system. 

 Cannulation of the ventricle 

without causing hemorrhage or 

other injury.

 18,000 CNS shunts placed per year

 $100 million



Snowden, 2012, Infection and Immunity



IL-10 PLAYS A SIGNIFICANT ROLE IN REGULATING INFLAMMATORY 

RESPONSE

Gutierrez-Murgas, et al, 2015, J Neuroinflammation



IL-10 WAS ALSO DETECTABLE IN CSF FOLLOWING INFECTION

In press, Skar, et al.



And it shows up in 

human CSF as a 

factor that might 

differentiate Gram-

positive vs Gram-

negative infections

Skar, et al, J Neuroinflammation 2019



SO WHAT COMES NEXT?

 Clinical research

 Observational studies to confirm that biomarker is similar in humans?

 Interventional trial to test use of biomarker to direct therapy?



NEW TOOLS TO PROTECT GROWING BRAINS

 Understanding how the brain “sees” infection may help us protect growing 

brains

 Especially important in children with hydrocephalus

 IL-10 turns off inflammation in the brain to protect it from damage & may be 
something we can use to improve treatment



IT TAKES PRACTICE . . . 



Sir Mark Walport, U.K. Government Chief Scientific Adviser

SCIENCE ISN’T FINISHED UNTIL IT IS 

COMMUNICATED.

How often SHOULD you talk about science to non-scientists?

EVERY DAY



RESOURCES

 Alda Center @aldacenter

 Science Communication: A Practical Guide from MIT http://ocw.mit.edu/courses/science-technology-and-society/sts-034-science-communication-a-
practical-guide-fall-2011/Syllabus/

 Home • Science Communication Project • Iowa State University (iastate.edu)

 Associations/Research Groups//Blogs and Websites - Science Communication - Guides at Penn Libraries (upenn.edu)

 AAAS Home | American Association for the Advancement of Science

 AAAS Communication Toolkit | American Association for the Advancement of Science

 Communication Fundamentals | American Association for the Advancement of Science (aaas.org)

 10 Tips for Effective Science Communication | Northeastern University

 Why Can't Scientists Talk Like Regular Humans? - Scientific American Blog Network

 The 3 Essential Rules For Effective Science Communication (forbes.com)

 The narrative truth about scientific misinformation | PNAS

 Randy Olson Great Challenges Day at TEDMED 2013 - YouTube

http://ocw.mit.edu/courses/science-technology-and-society/sts-034-science-communication-a-practical-guide-fall-2011/Syllabus/
https://scicomm.las.iastate.edu/
https://guides.library.upenn.edu/c.php?g=490107&p=3369726
https://www.aaas.org/
https://www.aaas.org/resources/communication-toolkit
https://www.aaas.org/resources/communication-toolkit/communication-fundamentals
https://www.northeastern.edu/graduate/blog/tips-for-effective-science-communication/
https://blogs.scientificamerican.com/observations/why-cant-scientists-talk-like-regular-humans/
https://www.forbes.com/sites/jvchamary/2021/05/31/science-communication-tips/?sh=74ea17f45450
https://www.pnas.org/content/118/15/e1914085117
https://www.youtube.com/watch?v=ERB7ITvabA4


RESOURCES FOR ETHICAL STORYTELLING

 Donor Travel Resources (philanthropywithoutborders.com)

 7 ways to tell stories ethically: the journey from exploited program participant to empowered storyteller - CCF 

(communitycentricfundraising.org)

 5 Ways for Nonprofits to Tell an Ethical Story - Non Profit News | Nonprofit Quarterly

 How to Tell Compelling Stories While Avoiding Savior Complex and Exploitation - RVC (rvcseattle.org)

https://philanthropywithoutborders.com/articles/
https://communitycentricfundraising.org/2021/01/06/7-ways-to-tell-stories-ethically-the-journey-from-exploited-program-participant-to-empowered-storyteller/
https://nonprofitquarterly.org/5-ways-organizations-can-empower-storytellers/
https://rvcseattle.org/2018/04/04/tell-compelling-stories-avoiding-savior-complex-exploitation/


VACCINE EDUCATION CENTER

 Family & community fact sheets

 Sample presentations



VACCINE MAKERS PROJECT
Curriculum for Elementary, Middle & High School

Videos & Animations | The Vaccine Makers Project

https://vaccinemakers.org/resources/videos-animations

