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What’s in it for you?

Learning how to present scientific data to non-scientific 
audiences in a way that is meaningful, impactful, and 
memorable to them
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Learning objectives

Understand the dos and don’ts of relaying numbers in a 
meaningful way to the general public
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“Science is built up of facts, as a house is with stones. But a collection 
of facts is no more a science than a heap of stones is a house.”

- Henri Poincaré

"Data! Data! Data! I can't make bricks without clay."
- Sherlock Holmes, in Arthur Conan Doyle’s 
The Adventure of the Copper Beeches



How to make data relatable

• Choose meaningful data; those that show the issue’s magnitude

• Provide just enough data to make your point (don’t overload your 
reader)

• Avoid statistical terms

o Instead of “statistically significant,” say “more likely” or “less likely”

o Do not use p-value, confidence limit, correlation, regression, 
and chi square



How to make data relatable

• Put numbers into words, if possible

o NO: The odds ratio of heart attacks among smokers is 2.0* compared 
to non-smokers

o YES: Smoking doubles the odds of having a heart attack

• Start paragraph with an overview and no numbers, then provide 
number in next sentence

o Example: In 2015, India had more deaths among children under five 
than any other country. A total of 1.2 million Indian children died that 
year.

*Means there is a 100% increase in the odds of an outcome with a given exposure



Example: How big is the heart of a blue whale?

• The blue whale is the largest animal ever to 
have lived. His heart is about 1.5 m long, 
1.2 m wide, and 1.5 m tall. It weighs about 
181 kilos.

• The human heart weighs about 0.2 kilos

• A blue whale’s heart weighs about 640 
times as much as a human heart

Source: tinyurl.com/r31m3gyh

Presenter
Presentation Notes
The blue whale is the largest animal ever to have lived. His heart is about 5 feet long, 4 feet wide, and 5 feet tall. It weighs about 400 pounds.The human heart weighs about 10 ounces



When using numbers, use “social math” 
• Translate numbers in meaningful way

• Use comparisons, convert numbers into words
o Ex: Say “500,000 people in the US died of COVID-19, that’s like losing the entire population of Atlanta”

o Ex: Say “as of September 2-21, over 39 million Americans contracted COVID-19, that’s 1 in 4 
Americans.”

• Mention the denominator

o 10,262 fully vaccinated Americans have contracted COVID-19*

o YES: There have been 10,262 reported cases of COVID-19 in the 101 million Americans who have been 
fully vaccinated, or 0.01%. [10,262/101]

o YES: Out of 101 million Americans who were fully vaccinated, 10,262 contracted COVID-19, that is 1 in 
10,000.

o YES: In the U.S., 101 million people were fully vaccinated against COVID-19. Out of these, 12,262 
contracted the disease, or 102 people out of a million.

Data as of April 30, 2021



Numerator vs denominator



The denominator matters: Tokyo Olympics

www.bbc.com/news/world-us-canada-58143550

The biggest + wealthiest + most powerful 
countries won the most medals

But how would the table look if 
population alone mattered?



Don’t distort the data

• 66% of the experimental mice showed 
significant  improvement and no 
adverse effects. The third mouse died.

• The country has vaccinated 93% of 
adults in under 2 weeks. 

• That’s 472,139 people between ages 
18 and 104. Buthan’s population was 
771,608 in 2020.

• Women saw a 92% reduction in fine lines.



Example: How big is the Earth compared to 
the Moon?

The Moon is about 
one-quarter (27%) 
the size of Earth

Presenter
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Your turn: How big is the Sun?
• Compared to Earth, the Sun is 

enormous
• The Sun is almost 1.4M kilometers 

across
• The Sun’s diameter is about 109 times 

that of Earth
• It weighs about 333,000 times as 

much as Earth
• It contains 99.86% of all the mass in 

the entire Solar system

Presenter
Presentation Notes




How to conceptualize these huge numbers?
The Sun is so large that about 1.3M 

planet Earths can fit inside of it
The Sun is so large that the 

Earth is the size of a pin

Presenter
Presentation Notes




Source: https://www.weforum.org/agenda/2020/03/a-visual-history-of-pandemics/
As of March 11, 2020

Example: Visual history of pandemics



"Data! Data! Data! I can't make bricks without clay."
- Sherlock Holmes, in Arthur Conan Doyle’s 

The Adventure of the Copper Beeches



How to relay numbers in a meaningful way
Method Example (except as noted, all data relates to Sri Lanka)

Divide into small units
• On average, 17 accidents are caused by drunk driving every week
• Every day, 29 people in the U.S. die in a car crash. That’s one person every 50 

minutes.

Use “1 in X”
• One in 12 adults suffers from diabetes (1.16 million people)
• In low-income countries, one in 41 women dies from a maternal cause, compared 

with one in 3,300 in high-income countries

Use ordinal numbers 
1st, 2nd, 3rd, … Cervical cancer is the second most common cancer among women

Use “more than” • NCDs cause more than three quarters of all deaths 
• Worldwide, more people die from lung cancer than any other type of cancer

Use “more 
than…combined”

Heart disease kills more than 28,500 people annually – more than stroke 
and diabetes combined



How to relay numbers in a meaningful way
Method Example (all data relates to Sri Lanka)

Use verbal qualifiers (“small 
risk,” “great risk,” etc.)

If you are not vaccinated against measles and you meet someone who has 
measles, your risk of getting measles is extremely high (90%)

Use superlatives Breast cancer is the most common (or leading) cancer among women

Use comparisons
Tobacco companies spent $9.5 billion on advertising ($26 million each day or $1 
million every hour) while the CDC anti-smoking campaign cost $48 million 
(US statistics)

Use measurements familiar 
to audience

• NO: Feel for lumps about 5 to 6 millimeters in diameter 
• YES: Feel for lumps about the size of a pea  

Use analogies Ischemic colon is like a heart attack of the colon

Use stories Example: Grain of rice story for 1984 Bhopal disaster



Do

Relaying numbers dos and don’ts

• Use metrics familiar to 
people: %, number affected, 
pie charts, maps

• Round most decimals to 
nearest whole number, if 
appropriate (e.g., round 4.6 
to 5)

• Don’t give the precise number

• Don’t overwhelm with numbers

• Don’t exaggerate the magnitude of something
o Example: 2,857 people died 

o Don’t: Round up to 3,000 

o Do say: More than 2,800 people; or “nearly 
3,000;” or “almost 3,000”

• Don’t use complex data

• Don’t make your audience do the math
19
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Your turn: Rewrite in plain English
Before After

1 During the flu outbreak the attack rate was 14%

2

The annual national TB rate in 2017 (2.8 per 
100,000 population) represents a 73% decrease 
from the rate in 1991 (10.4) and a 42% decrease 
from the rate in 2005

3

We conducted a longitudinal analysis of 900 men 
and found that the odds of myocardial infarction 
(MI) were 3.45 times greater in smokers than in 
non-smokers

4
The proportion of children who were 
unvaccinated rose 5% from 15% to 20% in 2017 
and 2018, respectively

During the flu outbreak 1 in 7 people got the flu 
[1/0.14 = 7]

The rate of TB has decreased continually since 1991. 
The number of TB cases in 2017 decreased 3.7 times 
since 1991 and 1.5 times since 2005.

The scientists observed 900 men, both current 
smokers and non-smokers, over two years. They found 
that those who smoked were nearly three and a half 
times more likely to have a heart attack than those 
who do not smoke.
The proportion of children who were unvaccinated 
went up from last year. It rose five percentage points 
from 15% in 2017 to 20% in 2018.



Your turn: Rewrite the sentences to relay numbers 
in a meaningful way 
No Yes

1

In 2017, Namibia recorded about 700 fatalities due 
to road traffic accidents and more than 5,000 
injuries per year
• Population: 2.5M

2

In 2015, the infant mortality rate in Afghanistan 
was 115 deaths/1,000 live births
• Highest in world
• 1.1 M children born
• Source: CIA World Fact Book

3 In 2015, 3.1 M children were born in Bangladesh
• Population: 161M

4
Before pregnancy, a normal-sized uterus will be 
7.6cm X 4.5cm X 3cm (length, width and thickness 
respectively)

In 2017, an average of two Namibians died in a 
road traffic crash every day and an average of 13.6 
were injured

In 2015, more than one in 18 Afghan children died 
before their first birthday

In 2015, 3.1M children were born in Bangladesh, 
or 8,600 every day

Before pregnancy, your uterus is the size of an 
orange or as big as your fist



Your turn: Rewrite the sentences to relay numbers 
in a meaningful way 
No Yes

5

There are about 700 pregnancy-related deaths 
in the U.S. every year
• Number 138 in the world
• Some countries that do better: Kazakhstan, 

Bulgaria, Libya
• Greece is best (152 place) and Sierra Leone 

is worst (1st place)
• Source: CIA World Fact Book

6

Perpetration of physical or sexual violence was 
prevalent among both males and females, 
ranging among males from 30% in Nigeria to 
51.5% in Malawi and among females from 
15.3% in Zambia to 28.4% in Uganda

On average, two women die of pregnancy-related 
complications in the U.S. every day. That’s more than 
in some lower income countries like Kazakhstan, 
Bulgaria, or Libya. In fact, more American women die 
of pregnancy-related complications than any other 
developed country.

Both men and women committed physical or sexual 
violence. For men, it went from 30% in Nigeria to 
more than 50% in Malawi. For women, it went from 
more than 15% in Zambia to more than 28% in 
Uganda.



Your turn: Take a guess

23

Question Answer(s)

1 Which animal kills the most humans each 
year?

2 Which (non-human) mammal kills the 
most humans each year?

3 Which disease killed the most humans in 
history?

4 What disease has the highest fatality 
rate?

Source: John Whirfield, Nature, October 2002 | Nature |doi:10.1038/news021001-6. 

Mosquitoes (725,000 people)
(For comparison, humans kill 475,000 people 
and snakes kill 50,000 people every year)

The hippopotamus (500 people)

Malaria may have killed half of all the people 
that have ever lived (50 billion)
Rabies (100%);* Creutzfeldt-Jakob disease 
(100%)

*Only one person is known to have survived (see next slide)



How to tell a story

• Illustrate vision/passion

• Convey analogies/comparisons

• Share compelling stories and use anecdotes

• Use repetition and memorable phrases

• Demonstrate confidence and expertise



Who is Jeanna Geise?
She was only 15 years old when she 
became the world's first known 
survivor of rabies without receiving 
any vaccination. Her miraculous 
survival has not only challenged a 
time-honored scientific fact but has 
also brought about a new method 
of rabies treatment, known as 
the Milwaukee Protocol.

Source: https://tinyurl.com/3jepmn2n



Attributes of good health messages

• Tell a story

• Short sentences (>27 words) 
and short words

• Plain language, avoid jargon

• No convoluted phrases (think 
full stops, not semicolons)

• Concise, precise, focused

• Short quotes

• Data to support statement

• Headline: state conclusion first, 
if not controversial

• Don’t make reader do the math

• Provide action steps, if 
appropriate



Who is Joseph Meister?

In 1885, 9-year-old Joseph was 
bitten by a rabid dog in Alsace. His 
mom took him to Paris to see 
Pasteur and begged him to give her 
son the vaccine. Pasteur hesitated 
because it had not been tested in 
humans but gave him the vaccine. 
Joseph survived and became the 
first person to get the vaccine. He 
later became a concierge at the 
Institut Pasteur in Paris.

Source: https://tinyurl.com/3jepmn2n

“As the death of this child appeared 
inevitable, I decided, not without deep 
and severe unease…to try on Joseph 
Meister the procedure which had 
consistently worked in dogs.”

Louis Pasteur



Summary

1. Don’t make your audience do the math

2. Make data meaningful

3. Show the best visual possible

4. Simplicity is best

5. Visual must be appropriate, understandable, relevant, clear, 
and sharp



Next steps

• Will add later
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Module X preview: 

• TBD
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