
Do you know what smallpox is? You might not, since it's an 
eradicated disease. This means the disease, which was 
very deadly, doesn't exist anymore. And this is thanks to a 
vaccine developed to fight it! Vaccines are a great way to 
protect yourself and others, too. 

Nowadays, we have vaccines against many diseases, such 
as measles and polio. We can eradicate them as well. But 
many people refuse to get vaccinated, even though they 
have access to vaccines. We want to know why this is. 
Previous research looking into this matter has focused on 
the vaccines themselves. It has looked at what people know 
about vaccines and if they trust the health system. But we 
believe there is more to it than that. It's also about the way 
people think.

Perhaps people who don't trust vaccines also believe in 
strange things for no logical reason. For example, people 
who are skeptical towards vaccines may also believe the 
Earth is flat. We also thought that people who believe in one 
strange thing often believe in other strange things. But were 
we right? 
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Abstract

Introduction

Vaccines save millions of lives each year. Yet there are more 
and more people who are unsure about getting them. Why 
is that? So far, studies have looked at issues related directly 
to vaccines. But we think it might be something else. Could 
it have to do with how people's minds work? To find out, we 
asked 356 people different questions about what and how 
they think, and what they believe. 

What did we discover? People who like to trust their feelings 
and believe in supernatural things are more likely to be 

against vaccines. But those who think carefully and have 
some scientific knowledge generally trust vaccines. It seems 
the way our minds work can affect what we think about 
vaccines. This is important to remember when we talk about 
the importance of vaccines.
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How does the way we think affect 
our choices about vaccines?

People have been arguing about vaccinations for hundreds of years. 

This image is part of a caricature from 1802. It appeared in the 

Publications of the Anti-Vaccine Society. It shows exaggerated fears 

about the effects of the smallpox vaccine – including small cows 

growing from people’s bodies!  

Image: James Gillray, Library of Congress.

More free science education resources at: www.ScienceJournalForKids.org 1
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Results

 

We asked 356 people to fill out an online questionnaire. We 
looked at several factors.

Anti-vaccination attitudes. What are their feelings toward 
vaccines?

Smart thinking. How well do they think quickly and solve 
puzzles?

Cognitive reflection. Do they think things through and 
avoid jumping to quick answers?

Thinking styles. Do they think carefully or trust their gut?

Strange ideas, such as believing there’s a secret plan 
behind everything, or mixing up real and fake news.

Scientific knowledge. How much do they know about 
science?

Religious and paranormal beliefs. We asked people about 
their beliefs in God and the supernatural (for example, 
witchcraft and astrology).
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Figure 1:  Connection (correlation) between the factors examined in the questionnaire. Positive numbers (to the right) show 
positive correlation. Negative numbers (to the left) show negative correlation. The farther the bar reaches from 0, the stronger 
the correlation.

How people think influences whether they trust vaccines or 
not (Fig. 1). So, who is more likely to be against vaccines? 
People who:

believe in supernatural things,

have strong religious beliefs,

confuse different types of things (like thinking that rocks 
have feelings), or

like to trust their gut.

Which factor has the strongest positive correlation 
with anti-vaccination attitudes? And which one has 
the strongest negative correlation?



3

FEBRUARY 2024
HOW DOES THE WAY WE THINK AFFECT OUR CHOICES ABOUT VACCINES?

Conclusion
Vaccines are an easy and good way to protect yourself 
and others against diseases. But changing the way people 
think about vaccines is not easy. To make things better, we 
need to start learning about science early. This will help us 
understand the difference between what's true and what's 

not. Maybe you have seen or heard some strange stories 
online. Discuss with your friends how you can tell if they are 
fake news. By questioning and understanding, we can make 
better choices about our health.

Discussion

Glossary of Key Terms

Cognitive bias - when we think or decide things in a way that might not be totally fair or logical. It's like your brain takes a 
shortcut instead of thinking everything through carefully. 

Cognitive reflection - the ability to think carefully, analyze information, and avoid jumping to quick answers. It involves taking 
a thoughtful approach to problem-solving rather than relying on immediate, intuitive responses.

Correlation - a statistical measure that describes the extent to which two factors (variables) change together. It shows whether 
an increase or decrease in one variable (for example, believing in paranormal things) leads to a similar change in another variable 
(like anti-vaccination attitude). If the two variables have a positive correlation, they tend to increase or decrease together. A 
negative correlation means that as one variable increases, the other tends to decrease. 

Eradication - the complete and permanent elimination of a disease.

Fake news - false information that deliberately tries to look similar to news stories. People create fake news to try to mislead or 
trick others.

Paranormal beliefs - beliefs beyond the scope of normal scientific understanding. They cannot be explained by the laws of 
nature. This includes ghosts, psychic abilities, telekinesis, etc.

Vaccine - an injection of a killed or weakened pathogen (or even just a piece of the pathogen’s genetic code). This stimulates 
the immune system against the pathogen (something that makes you sick). This means that the immune system can recognize 
and destroy those pathogens if they ever come back, and so prevent disease.

All these factors were also linked to each other. For example, 
if someone believes in supernatural things, they are more 
likely to trust their gut, too. You can see all the correlations 
in Figure 1 on the previous page.

And which people were more likely to trust vaccines? Those 
who had better scientific knowledge and were more open-
minded.

People who aren't fans of vaccines tend to have certain ways 
of thinking. For example, they believe in magic or rely a lot 
on their feelings instead of facts. These people also often 
believe in things like telepathy, astrology, and magic spells. 
These beliefs are very different from the way science looks 
at things. 

For example, imagine you and your friends are trying to 
decide if a new video game is fun. Some friends look at 
reviews, ratings, and facts about the game. That's using 
logical and scientific information. Others just go with their 
gut feeling or what they've heard from others. That's intuitive 
thinking, relying on feelings over facts. In this case, numbers, 
facts and evidence won't change their mind. Instead, they 
might listen to stories and personal experiences. That’s 

fine for personal decisions about fun things, but it could be 
dangerous for decisions about your health.

It's important to be aware of cognitive biases. That's 
when your brain tries to trick you into believing something. 
This is also common in people who like to think intuitively. 
For example, if you want a game to be great, you might only 
see the good reviews about it – and ignore all the bad ones. 
The same goes for hesitancy toward vaccines. We should try 
to learn about these tricks of the brain. And how to guard 
against them, so everyone can make better decisions, based 
on facts. Knowing how our minds play tricks on us might 
help us avoid believing false information, like that vaccines 
are bad!
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Why are vaccines important?

What is the correlation between scientific knowledge and vaccine hesitancy? Why do you think 
that is?

What is the correlation between trust in intuition and vaccine hesitancy? Why do you think that is?

Vaccination is one good way of preventing diseases. Can you think of any others? Design a poster 
to highlight how people can stay fit and healthy.

Which vaccines are mandatory or recommended in your country? Have you received all of them? 
Why or why not?
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Check your understanding
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