
Introduction

Abstract
For our research project, we were interested in freckles and skin 
cancer. We researched if there is a known connection between 
having freckles and the tendency to get sunburned, which can 
lead to skin cancer. We eventually decided on our question: Is 
there a correlation between the prevalence of freckles and how 
skin reacts to UV exposure? We hypothesized that the 
connection between the factors was that those who had 
freckles burned more often than people who didn’t. To test our 
theory, we sent out a google form to the entire Marlborough 
community, including all students and teachers. Our survey 
asked participants to report to us the abundance of freckles on 
their faces, and how their skin typically reacted when exposed 
to the sun. The survey asked participants to provide us with 
some extraneous information like their skin tone, and which of 
their relatives, if any, had freckles. Our data showed that over 
50% of people with freckles burned when exposed to the sun, 
66% of our freckled participants sunburned more than they 
tanned. After receiving our results, we determined that there is 
a correlation between the prevalence and how skin reacts to 
UV exposure (sunburn).  

Purpose
The purpose of this experiment is to establish if there is a 
correlation between having freckles and how a person’s skin 
reacts to UV exposure. This is relevant because it can help 
people act and prepare appropriately for the sun. For example, 
if we find there is a correlation, people who have many freckles 
know that they are more susceptible to getting sunburned. 
With this knowledge, they could take appropriate measures to 
ensure their skin’s safety.  

Materials and Methods
This project only needed a few physical resources to be carried 
out. The most important tool we used was google suite software. 
Google sheets, forms, docs, hangouts, and slides were all 
necessary to planning, carrying out, and analyzing the results of 
our experiment. The only other material we needed were photos 
to use as examples in our survey. We sent out a survey to the 
students and teachers asking people to report on whether or not 
they tend to burn, tend to tan, the number of freckles on their 
face, and a few other minor questions. We set up a spreadsheet to 
automatically populate with the results and worked from there. 
From the spreadsheet, we sorted, compiled, and analyzed our 
data. See results and figures 1-4.  

Results
We determined that there is a correlation between the 
prevalence of freckles and how skin reacts to UV exposure. 37 
out of 56 participants who have a significant number of freckles 
considerably burn in the sun and did not noticeably tan.  Out of 
our participants with minimal freckles, 20 out of 33 (61%) of them 
burned in the sun. 7 out of 11 (64%) participants with medium 
freckles burned. Results for participants with many freckles 
show 7 out of 9 (78%) burned. Out of people with freckles almost 
everywhere on their face 2 out of 2 (100%) burned and 
participants with freckles everywhere on their face 1 out of 1 
(100%) reported getting sunburned. Overall 66% of people with 
freckles burned in the sun. 
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Discussion
Our focus question was how does the amount of freckles on a 
person’s face relate to their reaction to UV exposure. Our 
results supported our hypothesis that there is a correlation 
between the number of freckles a person has and their skin’s 
reaction to UV exposure. As you can see in figure 4, over 75% of 
participants that reported having many freckles also reported 
burning much more than tanning. All of our data was reported 
by participants, so something that could have negatively 
affected our project is participants could have answered in a 
way that did not fit our definitions, though we tried to make 
things as clear as possible. This had the potential to throw off 
our data since there is no way to check everyone. A follow-up 
experiment we could do is gathering a larger sample size to 
solidify our results. Though we had a substantial amount of 
participants our experiment could still benefit from more data. 
We could also analyze the results of our survey differently. 
Because we collected other information, there are still many 
other patterns that could be measured besides just the one we 
discussed. Further analysis could be done to possibly gain 
some understanding of if, or to what degree, freckles are 
hereditary. 
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DiscussionResultsMaterials and Methods

Before starting our experiment, we mainly 
researched freckles and skin’s reaction to UV 
exposure. We also read up on the connection 
between sunburns and skin cancers.Our experiment 
expands upon previous existing research, such as 
the “Interactions between ultraviolet light and MC1R 
and OCA2 variants are determinants of childhood 
nevus and freckle phenotypes1, a study from the 
National Institute of Health (NIH). This study showed 
that children exposed to more sun tended to have 
more freckles. We were interested to know, does 
this principle work in reverse? If a harsher reaction 
to sun exposure means more freckles, does that 
mean more freckles could indicate a harsher 
reaction to sun exposure?This topic is interesting 
because harmful UV rays are something we all 
encounter daily, and the threat of skin cancer a 
shared concern. Knowing how their skin will likely 
react to UV exposure can help people take better 
precautions in the sun.
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Figure 1: Any Freckles Figure 2: Minimal Freckles 

Figure 3: Medium Freckles Figure 4: Many Freckles 
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