
UV protection and sunscreens: 
What to tell patients

■■ Abstract

Ultraviolet (UV) radiation is the major environmental risk 
factor for nonmelanoma skin cancer and is a suspected 
risk factor for melanoma. Avoiding overexposure to direct 
sunlight during the peak daylight hours, wearing protec-
tive clothing, and applying sunscreen are ways to protect 
the skin. To provide clinicians with the tools to advise 
patients and to answer their inquiries, including which 
sunscreen to use, we review UV radiation’s effect on the 
skin, how sunscreens block UV light, current recommen-
dations on sunscreen use, and new sunscreen labeling 
requirements.

■■ Key Points

Despite the known risks, nearly 28 million Americans use 
a sunbed or a sunlamp every year, and 70% of those are 
white women ages 16 to 29.

Sunscreens have been a source of confusion in their 
labeling and their sun protection factor ratings. Revised 
FDA labeling requirements may help clinicians provide 
useful guidance to patients.

The American Academy of Dermatology supports a ban 
on the nonmedical production and sale of indoor tanning 
devices.

Recommendations to prevent UV damage include mini-
mizing sun exposure during peak daylight hours, wearing 
clothing such as long-sleeve shirts, wide-brimmed hats, 
and sunglasses, and application of a broad-spectrum sun-
screen with UV-A protection. Infants less than 6 months 
of age require additional protective measures.
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E veryone should avoid overexposure to 
the sun’s rays. But the desire for the “per-

fect tan,” the belief that a tan enables one 
to spend more time in the sun, and a lack of 
awareness about the dangers of ultraviolet 
(UV) radiation are factors that contribute to 
UV-induced skin damage and to an increased 
risk of skin cancer. Physicians need to be pre-
pared to counsel patients on why and how to 
avoid damaging UV radiation. 

See the patient information handout, page 437

	 Some measures are straightforward, such 
as wearing protective clothing, limiting sun 
exposure during the peak daylight hours, and 
avoiding tanning booths. The issue of which 
sunscreen to use can be more difficult, given 
the quantity of sunscreen products and the 
confusing claims made on product labels.
	 In this article, we review UV radiation, the 
consequences of increased exposure to differ-
ent parts of the UV spectrum, tanning, and the 
fundamentals of sunscreens. We also briefly re-
view current guidelines from professional orga-
nizations and rulings on sunscreen products by 
the US Food and Drug Administration (FDA).

■■ Factors affecting uv exposure

UV radiation from the sun is strongest be-
tween 10:00 am and 4:00 pm at equatorial 
latitudes and during summer months.1 Certain 
wavelengths of UV radiation have long been 
known to contribute to skin cancer in hu-
mans: the wavelengths considered most dam-
aging are those from 320 to 400 nm, referred 
to as UV-A, and from 290 to 320 nm, referred 
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to as UV-B.1,2 The UV spectrum also includes 
UV-C and other subdivisions, but in this ar-
ticle we are mainly concerned with UV-A and 
UV-B. From 90% to 95% of UV radiation that 
reaches the earth’s surface is UV-A, and most 
of the rest is UV-B.
	 The different wavelengths of UV-A and 
UV-B have different effects on the skin. Much of 
the shorter-wavelength UV-B radiation is scat-
tered by the atmospheric ozone layer, by clouds, 
by air pollution, and by glass; on the other hand, 
UV-B rays are the main cause of sunburn in hu-
mans. The longer-wavelength UV-A radiation 
penetrates more deeply into the skin and so may 
have greater destructive potential.1,3

The daily UV index
The daily UV index of the US National Weather Ser-
vice and the US Environmental Protection Agency 
(EPA) (www.epa.gov/sunwise/uvindex.html) offers 
a direct measurement of the level of UV radiation 
on a scale of 1 (low) to 11+ (extremely high). The 
higher the number, the greater the risk of sunburn 
for a fair-skinned person, even after allowing for 
cloud cover.

■■ UV exposure risks are well known

The American Cancer Society has estimated 
that the annual incidence of nonmelanoma 
skin cancer is greater than 2 million, and 
the incidence of melanoma is from 65,000 to 
70,000.4 The incidence of all types of skin can-
cer has been increasing for the last 30 years.4,5 
	 Exposure to UV radiation is the major en-
vironmental risk factor for nonmelanoma skin 
cancer.6 It is also believed to be a major risk 
factor for melanoma; although definitive evi-
dence is still lacking, research is beginning to 
uncover mechanisms linking UV-related gene 
damage to melanoma.7 

■■ UV light’s Effects on the Skin

The effects of UV light on the skin can be im-
mediate (eg, erythema) and long-term (eg, pho-
toaging, immunosuppression, carcinogenicity).1

Sunburn
Excessive UV damage creates a biochemical 
milieu that manifests grossly on the skin as a 
“sunburn.” Excessive UV exposure is damag-

ing regardless of whether a sunburn occurs. 
Intensive intermittent UV exposure in child-
hood and teen years leading to blistering sun-
burn is a risk factor for basal cell carcinoma 
and malignant melanoma, whereas excessive 
chronic cumulative exposure is a risk factor 
for squamous cell carcinoma. In addition, 
both types of exposure can lead to photoaging.
	 Sunburn is noticeable 3 to 4 hours after ex-
posure, peaking at around 24 hours.

Photoaging
A long-term effect of UV exposure is photoag-
ing. Although how photoaging occurs is un-
clear, studies suggest that UV-A contributes 
more to photoaging, while UV-B contributes 
to burning, which results in extracellular ma-
trix degradation and dysregulation of collagen 
metabolism. These changes in matrix and col-
lagen may cause wrinkles and loss of skin tur-
gor; increases in vascular growth factors may 
induce telangiectasia. All of these effects are 
characteristic of photoaging.8,9

Immunosuppression, sun exposure, cancer
Profound systemic immunosuppression, such 
as in organ transplantation patients, can lead 
to an increased risk of skin cancer, as evi-
denced by the frequent development of non-
melanoma skin cancers in patients who have 
undergone organ transplantation, with report-
ed incidence rates of 21% to 50%.6,10

	 But sun exposure itself can also cause both 
local and systemic immunosuppression de-
pending on the area of exposure and the dos-
age of UV radiation. The immunosuppressive 
and carcinogenic effects of UV light on the 
skin are complex, involving a variety of cell 
types, including antigen-presenting cells, lym-
phocytes, and cytokines. UV radiation can 
cause dysregulation of antigen-presenting cells 
such as Langerhans cells and dermal dendritic 
cells, which in turn can activate regulatory T 
cells to suppress the immune system. UV radi-
ation can also induce keratinocytes to produce 
immunosuppressive cytokines that inhibit the 
production of a number of “repair cytokines” 
that fix UV-induced DNA damage. The repair 
cytokines can mitigate UV-induced immuno-
suppression.6,11 These effects can suppress the 
induction of local, systemic, and memory im-
munity.

The WHO 
classifies 
tanning lamps 
as carcinogenic 
and advises  
everyone,  
especially 
minors, 
to avoid indoor 
tanning
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	 Both UV-A and UV-B interact to enhance 
UV-induced immunosuppression, and this can 
occur even at doses that do not cause erythe-
ma.12 Profound immunosuppression—wheth-
er UV-induced or due to HIV infection or 
immunosuppressive drugs—can lead to an in-
creased risk of skin cancer, as evidenced by the 
frequent development of nonmelanoma skin 
cancers in patients who have undergone organ 
transplantation, with reported incidence rates 
of 21% to 50%.6,10

	 Animal studies linking UV-B exposure to 
skin cancer found that UV-B energy is directly 
absorbed by DNA, resulting in the formation 
of cyclobutane pyrimidine dimers and pyrimi-
dine-pyrimidone photoproducts in the DNA, 
which block replication and transcription.6 
The resulting mutations specifically occur in 
the tumor suppressor gene p53, and these mu-
tations have been linked to squamous cell car-
cinoma.13,14

	 UV-A light has also been reported to in-
duce cyclobutane dimers, but via an indirect 
mechanism, since DNA does not directly ab-
sorb UV-A. Dimers induced by UV-A light 
are apparently cleared at a slower rate than 
those induced by UV-B, suggesting that UV-A 
may have a greater potential for carcinogen-
esis.15 UV-A light can also directly induce car-
cinogenesis through reactive oxygen species 
that cause tumorogenic modified bases in the 
DNA. These modified bases can be misread, 
leading to decreased DNA integrity.6

■■ What is Tanning?

UV radiation produces darkening of the skin, 
or tanning. UV exposure results in both im-
mediate and persistent pigment darkening. 
Immediate pigment darkening, which is vis-
ible and transient, occurs within seconds of 
UV exposure as a result of the formation of 
reactive oxygen species and photooxidation 
of preexisting melanin, and it resolves in a 
couple of hours. Persistent pigment darken-
ing results from photooxidation and redistri-
bution of preexisting melanin, occurring 2 to 
24 hours after sun exposure. Neither type of 
pigment darkening protects the skin, since no 
new melanin is produced.16,17

	 UV-B rays can induce skin erythema, ede-
ma, and sunburn, followed by skin desquama-

tion and tanning. Its effects can be seen im-
mediately, but typically the erythema reaches 
its peak 24 hours later.1

	 “Delayed tanning” is an adaptive response 
seen about 3 days after sun exposure and is 
caused by increased melanocyte activity and 
new melanin formation in response to UV-B; 
this effect is considered mildly photoprotec-
tive, with a sun protection factor (SPF) of 3. 
In other words, there is a tiny bit of truth to 
the common belief that a tan that develops a 
few days after sun exposure (delayed tanning) 
can provide a small increase in protection 
from sunburn. However, the real health con-
cern is not only sunburn, but increased cancer 
risk and photoaging from UV exposure.

■■ Indoor Tanning

Every year, nearly 28 million Americans use a 
sunbed or a sunlamp, and 2.3 million of them 
are teenagers.18,19 Every day in the United 
States more than 1 million people use an in-
door tanning device.20 Nearly 70% of those 
who use tanning devices are white women 
ages 16 to 29.21 
	 Tanning is big business. In 2010, there were 
20,000 tanning salons in the United States, 
and the number of health clubs and spas with 
tanning beds was between 15,000 and 20,000. 
In 2010, the tanning industry generated an es-
timated $4.7 billion in revenue.22 
	 In their search for the perfect tan, people 
receive very large doses of UV light, and most 
tanning lamps emit 95% to 99% of their light 
as UV-A. In fact, the typical sunlamp user can 
receive an annual dose of UV-A that is 0.3 to 
1.2 times the average annual cumulative dose 
received from sun exposure (7,700 kJ/m2).11 
A typical customer of a tanning salon in the 
course of 20 sessions is exposed to up to 1.2 
times the average normal annual exposure 
from sunlight. Also, for a frequent tanner, the 
exposure can increase to 4.7 times the average 
normal annual exposure and up to 12 times the 
exposure if using high-pressure sunlamps.11 In-
door tanners not only receive large doses of a 
known carcinogen, but the body’s pigmentary 
responses to a sunlamp’s UV-A (immediate and 
persistent pigment darkening) do not protect it 
from sunburn, cancer-inducing DNA damage, 
immunosuppression, or photoaging.

Contrary 
to popular 
belief, SPF 
is not directly 
related to the 
duration of UV 
exposure
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	 Additionally, even though tanning bed 
lamps only emit 1% to 5% of their light in the 
UV-B spectrum, one can still receive a very large 
dose of UV-B radiation with enough exposure.
	 The American Academy of Dermatology 
opposes indoor tanning and supports a ban on 
the nonmedical production and sale of indoor 
tanning devices. The World Health Organiza-
tion classifies tanning lamps as carcinogenic 
and advises minors to avoid indoor tanning.23

■■ Sunscreen protection

Sunscreen products must contain an active 
sunscreen ingredient that absorbs radiation in 
the range of 290 to 400 nm. In “physical” sun-
screens, the ingredient is an inorganic com-

pound with particles that physically block out 
UV radiation; in “chemical” sunscreens, the 
ingredient is an organic compound that ab-
sorbs UV radiation. 
	 Most organic UV filters absorb UV-B ra-
diation, and a few act in the UV-A2 range 
(320–340 nm). Only one FDA-approved or-
ganic sunscreen, avobenzone, protects against 
UV-A1 (340–400 nm).
	 Inorganic compounds function by physi-
cally reflecting and scattering UV radiation 
from a film of inert metal particles, ie, in a 
manner similar to protective clothing.24 Two 
FDA-approved inorganic sunscreens—tita-
nium dioxide and zinc oxide—provide UV-A 
and UV-B protection. Zinc oxide and the 
non-micronized form of titanium dioxide pro-

Sunscreen 
should be 
reapplied every 
2 hours or after 
extensive 
sweating, 
wiping, 
or exposure 
to water

TABLE 1

Approved sunscreen ingredients

Type   Absorption range a (shaded area)   Comments

UV-B 
(290–320 nm)

UV-A2 
(320–340 nm)

UV-A1 
(340–400 nm)

Chemical sunscreens 
   (Organic compounds)

Cinoxate 
Ensulizole 
Homosalate 
Octinoxate 
Octisalate 
Octocrylene  
Padimate O 
Para-aminobenzoic acid 
  (PABA) 
Trolamine

 
 
 
 
 

Dioxybenzone 
Oxybenzone 
Sulibenzone

Ecamsule  
Meradimate

Available only in L’Oreal 
products 

Avobenzone Combined with octocrylene 
to ensure photostability

Physical sunscreens 
  (inorganic compounds)

Titanium dioxide

Zinc oxide

a The ranges are approximations; each sunscreen may not block the entire range of UV radiation listed.
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vide UV-A1 and UV-A2 protection.
	 Inorganic sunscreens have a thick con-
sistency and tend to clump. Advances in 
nanoparticle technology have improved their 
consistency,25 but micronized titanium diox-
ide does not provide UV-A1 protection.
	 The FDA regulates the active ingredients 
in sunscreen products, determines the meth-
ods of testing them, and dictates labelling re-
quirements.

■■ categories of sunscreens

Sunscreens are categorized according to their 
SPF,26 UV-A protection,27,28 substantivity, and 
stability.29

Understanding the ‘sun protection factor’
SPF is a laboratory measure of sunscreen effi-
cacy and is defined as the amount of UV radia-
tion required to produce a sunburn on protect-
ed skin relative to that of unprotected skin. 
Since SPF assessment is based on erythema, 
it is mainly a measure of UV-B exposure, not 
UV-A exposure.
	 Contrary to popular belief, the SPF of a 
product is not related to the duration of UV 
exposure.30 Also, the relationship between 
SPF and UV-B protection is not linear: a 
sunscreen with an SPF of 15 can filter 94% 
of UV-B radiation, whereas an SPF of 30 pro-
vides greater than 97% protection at an equal 
UV-B dosage. UV radiation dosage depends 
on both the duration of exposure and the in-
tensity of the UV radiation. Thus, a sunscreen 
with twice the SPF does not necessarily mean 
one can stay out in the sun twice as long be-
fore developing a sunburn.
	 The FDA has established acceptable sun-
screen filters and their maximal concentra-
tions for over-the-counter sunscreens.31 The 
FDA approval of ecamsule (Mexoryl SX) in 
2006 brought the total number of sunscreens 
to 17 (Table 1).1 

Ability to block UV-A radiation
As UV-A causes significant immunosuppres-
sion and is the major type of UV radiation 
reaching Earth, a systematic and repeatable 
method of measuring a sunscreen’s ability to 
block UV-A light is necessary.
	 For each sunscreen, laboratory testing gen-

erates a curve of the absorbance within the UV 
spectrum. The area under this curve is calcu-
lated, and a “critical wavelength” is defined as 
the wavelength where the area under the ab-
sorbance curve up to that value is 90% of the 
total area under the curve. A sunscreen with 
“broad-spectrum” UV-A protection is one for 
which the critical wavelength is greater than 
or equal to 370 nm. The critical wavelength 
measures the breadth of UV-A absorbance by 
a sunscreen and must be used in combination 
with the SPF value to provide a complete as-
sessment of UV protection.27,28,32,33

Substantivity
Substantivity is a sunscreen’s ability to remain 
effective under adverse conditions such as ex-
posure to water and sweat. A water-resistant 
product maintains the indicated protection 
after 40 minutes of water immersion, whereas 
a very-water-resistant (formerly called “wa-
terproof”) product maintains the indicated 
protection after 80 minutes of water immer-
sion.27,28,32,33

Stability
The stability of the sunscreen is important for 
long-lasting protection with continuous ex-
posure to UV light, in particular to prevent 
photodegradation. The FDA has established 
maximum levels of each filter allowed in the 
sunscreen. Several filters can be combined to 
achieve a high SPF level, to provide broad-
spectrum UV-A and UV-B protection, and to 
prevent photodegradation. For example, octo-
crylene prevents the degradation of the pho-
tosensitive compound avobenzone, whereas 
ecamsule has been combined with avoben-
zone and octocrylene to provide broad-spec-
trum UV-A and UV-B protection. Ecamsule 
is currently patent-protected by L’Oreal and is 
found only in products produced by it and its 
subsidiaries.

■■ sunscreen uses and abuses

Sunscreen use generally falls into three cat-
egories: daily use, short-term use (eg, for an 
activity involving increased sun exposure, 
such as outdoor exercise or work), and use for 
preventing sunburn during tan acquisition, ie, 
to increase the time of UV radiation exposure.

New FDA  
regulations 
will ban
the terms 
“sunblock,”
“waterproof,” 
and 
“sweatproof”
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Using sunscreen 
to enhance tan 
acquisition and 
to spend more 
time in the sun 
is an abuse of 
the product 
and can actually  
increase the risk 
of skin cancer

	 Most published studies report on the effects 
of daily sunscreen protection or on cutaneous 
immune responses to sunscreen use. However, 
the use of sunscreens to enhance tan acqui-
sition and to increase sun exposure duration 
is an abuse of the product and can actually 
increase the risk of skin cancer. A common 
misperception is that sunscreens decrease the 
risk of burning and allow people to increase 
their exposure to UV radiation. This results 
in increased exposure to UV-A and thus in-
creases the risk of skin cancers and facilitates 
photoaging.34 

	 In 2003, Baron et al35 published a random-
ized trial evaluating the protective effects of 
UV-B sunscreens (SPF 15) and UV-A/UV-B 
sunscreens (SPF 15) against UV radiation, using 
contact hypersensitivity as a model for immuno-
suppression. The study involved 211 volunteers 
ages 18 to 59. Measuring skinfold thickness vs 
total UV dose to calculate an immune protec-
tion factor, they reported that the UV-A/UV-B 
sunscreens had a greater average immune pro-
tection factor than the UV-B sunscreen. They 
concluded that though both types of sunscreen 
can protect against immunosuppression, the ad-
dition of a UV-A filter provides greater protec-
tion against immunosuppression.35

	 A French study36 in 104 volunteers ex-
amined the immunoprotective effects of sun-
screens with equal SPF but differing levels of 
UV-A protection after UV exposure, and used 
delayed-type hypersensitivity as a model for 
cutaneous immune response. Broader UV-A 
protection yielded smaller reductions in de-
layed-type hypersensitivity after UV exposure, 
leading to the conclusion that UV-A contrib-
utes greatly to cutaneous immunosuppression 
and that UV-A filters can mitigate some of 
these effects.36

Sunscreens and photoaging
Only a few clinical studies have examined the 
effects of sunscreen use on photoaging.
	 In 1995, a randomized, double-blind, pla-
cebo-controlled trial involving 53 adults with 
previously diagnosed with actinic keratosis 
or skin cancer, or both, showed that those 
who applied a UV-A/UV-B sunscreen over a 
24-month period had less solar elastosis on bi-
opsy compared with controls.37 
	 In 2008, a French study of 12 volunteers 

showed that broad-spectrum UV protection 
prevented histologic changes attributed to 6 
weeks of chronic UV exposure. The control 
group exhibited structural and molecular evi-
dence of UV damage (eg, epidermal thicken-
ing, decreased procollagen expression, higher 
lysozyme-to-elastin ratio), whereas chronic 
use of a broad-spectrum sunscreen either min-
imized or abrogated these findings.12

	 Evidence also suggests that broad-spectrum 
sunscreens can prevent damage from sub- 
erythemal doses of UV. A study published in 
200738 investigated whether broad-spectrum 
sunscreen use affects the development of ge-
netic and cellular markers of UV damage after 
daily suberythemal UV exposure. It reported 
that unprotected individuals exhibited more 
thymine dimers, higher p53 expression, and 
loss of Langerhans cells compared with pro-
tected individuals.38 
	 Similarly, a study published in 201012 as-
sessed cellular and molecular markers of pho-
todamage after 19 daily suberythemal UV 
exposures with or without a broad-spectrum, 
low-SPF (SPF 8) sunscreen and found that 
consistent sunscreen use resulted in fewer 
p53-positive cells, a lower lysozyme-to-elastin 
ratio, a decreased number and size of melano-
cytes, and an increased number of Langerhans 
cells.
	 Thus, evidence supports the idea that con-
sistent use of a broad-spectrum sunscreen can 
protect against photodamage, even at doses 
that do not cause erythema.12

Sunscreens and squamous cell carcinoma
Several large trials provide appreciable evi-
dence that sunscreen is effective in preventing 
squamous cell carcinoma.
	 A randomized, controlled, 7-month trial in 
Australia of a broad-spectrum sunscreen with 
an SPF of 17 noted a dose-dependent reduc-
tion in the development of new actinic kera-
tosis.39 Another randomized, controlled trial 
from Australia showed a 40% reduction in the 
development of squamous cell carcinoma over 
a 4.5-year period in participants who applied a 
broad-spectrum SPF-16 sunscreen 3 to 4 days 
per week vs discretionary use.40 Follow-up data 
at 8 years showed that daily sunscreen users 
continued to have a 40% lower incidence rate 
of squamous cell carcinoma than controls.41
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Sunscreens and basal cell carcinoma
Although sunscreens appear to be effective 
in preventing actinic keratosis and squamous 
cell carcinoma, the evidence that they also 
prevent basal cell carcinoma and melanoma 
has been inconclusive.

Sunscreens and melanoma
Using a high number of nevi as a surrogate 
measure of the risk of developing melanoma, 
a randomized controlled trial of a broad-spec-
trum SPF-30 sunscreen in Canadian children 
over a 3-year period showed a slight decrease 
in the number of new nevi compared with 
controls. However, this effect was seen only in 
children with freckles.42 
	 In a large European study of white school-
age children, sunscreen use was associated with 
an increased number of nevi compared with the 
use of clothing, which prevented new nevi.43

	 A large meta-analysis of 18 case-controlled 
studies failed to show a protective association 
of sunscreen use with melanoma.44 Postulated 
confounding factors in earlier studies included 
older sunscreen formulations with no UV-A 
protection, low SPF, and limited substantiv-
ity. In many cases, sunscreen users exposed 
themselves to higher doses of UV because of 
the perceived decreased risk of burning with 
sunscreen use. This is especially the case 
when sun exposure was intentional to acquire 
a tan.34 Individuals who burn easily or may 
have had a family history of melanoma tended 
to use more sunscreen, thus creating another 
confounder. Finally, extrapolation of results 
from data performed in different geographic 
latitudes may not be appropriate.
	 Recently, Green et al45 published a study 
using the same cohort from a previous study 
of sunscreens and nonmelanoma skin cancer 
to examine new primary melanomas as a sec-
ondary outcome. They reported that, during 
the 5-year trial period and during the 10-year 
follow-up, fewer participants in the inter-
vention group developed primary melanoma 
compared with the control group (11 vs 21). 
They concluded that regular applications of 
a broad-spectrum SPF-16 sunscreen in white 
adults ages 25 to 75 can decrease the inci-
dence of melanoma.45 The study had serious 
limitations: the authors admitted that the re-
sults were marginally statistically significant; 

intervention sites of sunscreen application 
were chosen for nonmelanoma skin cancer 
and excluded the trunk and lower extremities, 
where melanomas often occur; and the entire 
body was analyzed for melanomas, not just 
the intervention site.46 Thus, despite provid-
ing some of the first evidence supporting sun-
screen’s ability to prevent melanoma, these 
results are controversial and are by no means 
conclusive.

■■ how to use sunscreen

The American Academy of Dermatology 
guidelines47 recommend daily, year-round use 
of a broad-spectrum, water-resistant sunscreen 
with an SPF of at least 30, regardless of age 
or skin type. Cloud cover and windows block 
UV-B but not UV-A. Additionally, 80% of 
UV light can pass through cloud cover, while 
25% is reflected by sand and 80% by snow. 
Thus, sunscreen should be used daily through-
out the year.
	 Sunscreen should be applied to exposed 
dry skin 15 to 30 minutes before sun expo-
sure, paying particular attention to common 
areas of nonmelanoma skin cancer, such as the 
face, ears, hands, arms, and lips. The standard 
amount of sunscreen used in SPF testing is 2 
mg/cm2, which is difficult to translate into real 
use; most people apply only 25% to 50% of 
the recommended amount of sunscreen.48 Ac-
cording to the guidelines, 1 oz of sunscreen—2 
tablespoons, or enough to fill a shot glass—is 
enough to cover sun-exposed parts of the 
adult body. Sunscreen should be reapplied ev-
ery 2 hours or after swimming or heavy perspi-
ration; many water-resistant sunscreens lose 
effectiveness after 40 minutes in the water.
	 Despite the protective effects of sunscreen, 
the following are still recommended:
•	 Seek shade or avoid exposure between 

10:00 am and 4:00 pm, ie, when the sun’s 
rays are strongest

•	 Take caution around water, sand, and 
snow, which reflect UV radiation

•	 Wear protective clothing such as long-
sleeved shirts, pants, sunglasses, and wide-
brimmed hats

•	 Do not use tanning beds
•	 Do not use sunscreens to increase the time 

of UV exposure.

Most people 
apply only 25% 
to 50% of the 
recommended 
amount  
of sunscreen
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■■ Special Considerations: Infants

Infants and toddlers are at higher risk of UV 
damage and skin cancer. Structurally, chil-
dren’s skin is thinner than that of adults and 
has lower melanin concentrations. Thus, UV 
penetrates more deeply into skin that is less 
able to absorb UV radiation. Animal studies 
suggest that the skin of children, especially 
infants, is immunologically immature and less 

able to respond to UV damage than adult skin.
Therefore, extra care must be taken to protect 
children from UV exposure.49 
	 The American Academy of Pediatrics rec-
ommends that infants under 6 months of age 
should be kept out of direct sunlight whenever 
possible. A broad-spectrum, water-resistant 
sunscreen with an SPF of at least 30 should 
be applied to skin that is not protected by 
clothing or shade (eg, face, hands, neck).50

Figure 1. New US Food and Drug Administration (FDA) labeling standards include sepa-
rately delineating “broad-spectrum” and sun protection factor (SPF) information in an 
equal font size. The claim “water-resistant” must be specified with a time, ie, 40 or 80 
minutes. The “drug facts” box on the back of the product must include usage directions, 
guidelines for sun protection, and other FDA-required statements.
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■■ New FDA Guidelines and other 
Proposed Changes

In June 2011, the FDA released a new set 
of testing and labeling requirements for sun-
screens (figure 1)51 and proposed further modi-
fications to the rules for manufacturing sun-
screen products. Manufacturers must comply 
with these new rules within 12 months of the 
date of release (at least by June 17, 2012). 
Manufacturers with annual sales of less than 
$25,000 were given 24 months to comply.
	 The FDA’s SPF labeling requirements re-
mained unchanged; however, the FDA in-
stituted new regulations regarding UV-A 
protection. Sunscreens that qualify as broad-
spectrum are to be labeled as such, indicating 
that they protect against radiation in the en-
tire UV spectrum. Products that are “broad-
spectrum SPF ≥ 15” can now include the fol-
lowing statement in the “drug facts” part of 
the label: “If used as directed with other sun 
protection measures, decreases the risk of skin 
cancer and early skin aging caused by the sun.” 
	 The FDA now requires sunscreens that are 
not broad-spectrum or that have an SPF less 
than 15 to include the following alert: “Spend-
ing time in the sun increases your risk of skin 
cancer and early skin aging.”33 These products 
can only claim protection from sunburn with 

the statement: “This product has been shown 
only to prevent sunburn, not skin cancer or 
early skin aging.”27,28,32,33

	 In terms of water resistance, the FDA now 
bans the terms “sunblock,” “waterproof,” or 
“sweatproof,” as these claims cannot be sub-
stantiated. Instead, the label on the front of 
the package can only read either “water re-
sistant (40 minutes)” or “water resistant (80 
minutes).” Also, sunscreens may no longer 
claim to provide “instant protection,” nor can 
they claim to maintain efficacy for more than 
2 hours without reapplication.27,28,32,33

	 Some sunscreen products have been la-
beled with SPF values exceeding 100. The 
FDA decided that because there is insufficient 
evidence of clinical benefit for such SPFs, sun-
screen product labels may claim a maximum 
SPF value of “50+.”28,52 
	 The FDA now also specifies approved 
formulations for sunscreen products. Oils, lo-
tions, creams, gels, butters, pastes, and oint-
ments are acceptable, and this applies to all 
products that contain sunscreens, including 
cosmetics. Wipes, towelettes, powders, body 
washes, and shampoos are not acceptable as 
sunscreen products. The FDA now considers 
the popular spray form as potentially accept-
able; a final decision awaits the results of fur-
ther testing.28,53	 ■
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Editor’s note: As this paper was being sent to press, the US Food and Drug Administration announced that sun-
screen manufacturers would have an additional 6 months to comply with the new labeling rules for sunscreens. The new 
deadline is December 2012. Smaller companies have until December 2013 to implement the labeling changes.
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