How
Protected
Are You?
An Evaluation of Sun Protection Factor

Introduction
Sun exposure is a part of everyday life. Sun exposure can improve bone
health, help depression, and can help the immune system (William). However, sun
exposure can also be very harmful. Ultraviolet light emitted by the sun can lead to
harmful skin damage and cancer. Sunscreen is an essential part of skin protection
from the sun.
Ultraviolet (UV) light is a form of electromagnetic radiation emitted by the sun.
It is generated on the surface of the sun and released in wavelengths (Ultraviolet
radiation). UV light falls into the invisible wavelengths between x-rays and visible
light. UV light is broken up into three categories that are UVA, UVB, and UVC. 10%
of light comes from the sun's UV rays with only one third penetrating the earth’s
atmosphere. At the equator, 5% of UV is UVB rays and 95% is UVA rays. UVC rays
do not reach the earth’s surface because the ozone layer blocks these rays. It is
UVA and UVB rays that cause the greatest damage to people (Lucas).

Introduction (Continued)
Ultraviolet radiation penetrates less than x-rays so damage to people is
usually limited to the skin (Ultraviolet radiation). The most common damage is
sunburn and tanning. Sunburn can result in peeling and blisters. Tanning results in
an increase of melanin and can thicken the skin. Damage to the skin caused by UV
rays can lead to premature aging. This includes wrinkles, sagging skin, dryness,
and the loss of elasticity. If the skin gets too much exposure to UV light, it can
cause cancer. There are two types of non-melanoma skin cancer. Basal Cell
Carcinoma is slow growing and typically does not metastasize. Squamous Cell
Carcinoma is more dangerous and usually presents as skin lesions. The most
dangerous form of skin cancer is Melanoma. This type of skin cancer has the
highest rate of metastasizing and can lead to death (What are the effects of UV light
on the skin?).

Introduction (Continued)
Sunscreen is commonly used to protect against harmful UV rays. Ingredients
and Sun Protection Factor (SPF) are two elements that should be evaluated when
selecting a sunscreen. Sunscreen protects you from harmful UV rays by either
blocking or absorbing them. Physical particles in sunscreen help to block or reflect
UV rays. Chemical particles in sunscreen react and/or absorb UV rays before they
enter the skin(Isguven). Sun Protection Factor (SPF) is a measurement of how
much more time it will take to get a sunburn on protected skin versus unprotected
skin. An SPF of 15 indicates that it should “take 15 times longer for skin to burn
while using the product compared to without using the product” (Isguven).
There are so many sunscreens to choose from that it is difficult to tell what
kind of sunscreen works best. This experiment is important because it is good to
know what SPF sunscreen works best so that people can protect themselves from
the sun’s harmful UV rays.

Question, Hypothesis, & Variables
Does higher Sun Protection Factor (SPF) protect you more from ultraviolet (UV)
rays?
Hypothesis 1: Sunscreen with a higher sun protection factor (SPF) will block
more UV rays.
Hypothesis 2: Sunscreen with a higher sun protection factor (SPF) will block
more UV rays after two hours.
Independent Variable - SPF of sunscreen
Dependant Variable - measurement of UV rays
Controlled Variables - time, time of day, all cream sunscreens, same amount of
sunscreen used for each sample, same uv reader used

Materials
●
●
●
●
●
●

Assorted sunscreens with
different SPFs
Notebook
Pencil
Mason jar lid rings
Saran wrap
Rubber bands

●
●
●
●
●
●

Sunlight
Timer
Notecards
Tape
Rubber Gloves
SPF UV Tester

Procedure
1.
2.
3.
4.
5.
6.
7.
8.
9.

Stretch seran wrap over mason jar lid rings and secure with rubber bands
Keep one ring aside with no sunscreen
On the rest of rungs, spread sunscreens on seran wrap and let dry f0r 10
minutes
Take a UV Index measurement with a UV tester of seran wrap without
sunscreen as baseline UV measurement
Take UV Index measurements with a UV tester of seran wraps with sunscreen
Take measurements three times
Calculate averages
Subtract sunscreen averages from baseline average
Wait 2 hours and repeat steps 4 through 8

Data

Data

Data

Results
The data collected after 10 minutes (2pm) did not indicate that sunscreens with a
higher sun protection factor (SPF) blocked more UV rays. The graph at 10 minutes
indicates an overall trend that as SPF increased, UV measurement decreased. However,
some sunscreens with a higher SPF had higher UV readings than some sunscreens with
lower SPF. Sample 7 with an SPF or 45 had a UV reading of 1.5 whereas sample 5 with
an SPF of 30 had a UV reading of 0.0. All sunscreens tested after 10 minutes had
significantly less UV measurements than the control reading of 8.3.
The data collected after 2 hours (4pm) also did not indicate that sunscreens with a
higher sun protection factor blocked more UV rays. Sample 12 with an SPF of 70 had a
UV reading of 1.3 instead of 0.0 after 10 minutes. In addition, sample 3 with an SPF of
30 had a UV reading of 1.3 instead of 0.5 after 10 minutes. The majority of samples after
2 hours had an increase in UV measurement than at 10 minutes. All sunscreens tested
after 2 hours had less UV measurements than the control reading of 2.0.

Conclusion
My hypothesis was that sunscreens with a higher sun protection factor (SPF)
would block more UV rays. Also, sunscreens with a higher sun protection factor
(SPF) would block more UV rays after two hours. The result of the experiments is
that these hypotheses should be considered false. Results at 10 minutes indicated
an overall trend that as SPF increased, UV measurement decreased. However,
some sunscreens with a higher SPF had higher UV readings than some
sunscreens with lower SPF. Also at two hours, results did not indicate that
sunscreens with a higher sun protection factor blocked more UV rays. However, the
results at both 10 minutes and two hours indicated that using sunscreen did reduce
UV rays and is worthwhile to wear.

Implications for Future Research
Sun protection is vital in order to protect against skin damage and skin cancer
risk. Due to the results of this experiment, I wonder if the chemical composition of
the sunscreens was a better indicator of blocking UV rays. If I were to conduct this
experiment again, I would investigate the chemical compositions of the sunscreens.
I would also try to use all brand-new sunscreens instead of what was on hand due
to the cost of buying all new sunscreen. The age of the sunscreen may also affect
the ability to block UV rays.
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