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Foreword

Artificial tanning is a recent phenomenon. Sunbeds and other tanning devices emitting artificial 
ultraviolet radiation (UVR) were developed in the 1960s but it was not until the 1980s that people 
began to use tanning beds in large numbers. During the 1990s, the artificial tanning industry grew 
rapidly in Northern Europe, Australia and the Americas. With increasing exposure by young people, 
often women, to artificial ultraviolet radiation, the health risks soon became apparent. Artificial 
tanning is now seen as a public health issue accounting for about half a million new cancer diagnoses 
each year in the United States of America, Europe and Australia. Evidence of an association between 
artificial tanning and risk of skin cancer clearly shows that the risk is highest in those exposed to 
artificial tanning in early life. 

In 2003, the World Health Organization (WHO) responded to this growing public health challenge by 
publishing a guidance document on sunbed legislation, Artificial Tanning Sunbeds, Risks and Guidance. 
In addition, WHO’s International Agency for Research on Cancer (IARC) classified exposure to UV-
emitting tanning devices (sunbeds) as carcinogenic to humans in 2009. Since then, momentum 
has been building among policy-makers to regulate sunbed use and now more than 40 national or 
provincial authorities around the world have implemented outright bans or restrictions on the use 
of sunbeds.

In line with the United Nations Sustainable Development Goal (SDG) on good health and well-being, 
WHO is strongly committed to reducing premature mortality from noncommunicable diseases, 
including cancer, through various prevention and control strategies (SDG indicator 3.4). This booklet 
is intended to provide policy-makers with information on the health risks from sunbed use, and 
how some countries have tackled this challenge through a number of public health interventions. 
Governments and other stakeholders have a key role to play in addressing and challenging the myths 
and behaviours related to sunbed use, often by youth, which contributes to increasing morbidity and 
mortality while providing no clear benefit beyond cosmetic outcomes.

 
 

 

M A R I A  N E I R A
D I R E CTO R
D E PA R T M E N T  O F  P U B L I C  H E A LT H ,  E N V I R O N M E N TA L  
A N D  S O C I A L  D E T E R M I N A N T S  O F  H E A LT H
WORLD HEALTH ORGANIZAT ION  
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1. Introduction

skin cancer is the most common form of cancer among light-
skinned populations. The incidence of melanoma, the least common 
but most lethal type of skin cancer, has increased alarmingly in the past 
several decades (see example from Norway in Fig. 1). As of 2012, there 
were over 230 000 new cases of melanoma worldwide, causing an 
estimated 55 500 deaths (1). Keratinocyte cancers (also known as non-
melanoma skin cancers) are much more common, and in the United 
States of America alone accounted for over 5.4 million incident cases 
in 2012 (2). The chief environmental cause of skin cancer is ultraviolet 
radiation (UVR) (3). 

UVR exposure comes mainly from the sun, but over the past three 
decades there has been an increase in the use of artificial sources of 
UVR in the form of artificial tanning devices, such as sunbeds, stand up 
booths and facial tanners (all referred to as sunbeds in this document). 
This deliberate exposure to UVR for cosmetic purposes is increasing the 
incidence of the major types of skin cancer and driving down the age of 
first appearance (4, 5, 6).
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1.1. THE PURPOSE OF THIS DOCUMENT

The purpose of this document is to provide information to assist with the introduction of interventions 
relevant to the use and management of sunbeds. The document provides a summary of health effects 
as well as a catalogue of interventions that have been used to reduce risks associated with artificial 
tanning. It is supplemented by a WHO database on sunbed regulations (8). 

The main target audience is policy makers at the national or state level in countries that are considering 
the development or revision of regulations relating to sunbed use. The document addresses artificial 
tanning sunbeds used for cosmetic purposes only, and is not intended to cover UV-therapy devices 
when used for medical purposes under the guidance of a medically trained practitioner.

1.2. THE USE OF SUNBEDS

Few people had ever used a sunbed before 1980, but by the end of the 2000s surveys found that in 
Northern Europe 60% of individuals aged 15–59 had used a sunbed at least once (9). Today, sunbeds 
are mostly found in countries where there is little sun to naturally tan and in sunny areas where 
individuals wear more revealing clothes and may be more body image-conscious. Though artificial 
tanning facilities have spread to wide geographical regions, there are limited data on the extent of 
sunbed use in middle-income and low-income countries.

Figure 1. Rising melanoma incidence rates in Norway over six decades
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Source: Norway Association of the Nordic Cancer Registries (7).
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The largest proportion of sunbed users are women, 
particularly young women.

There is a large amount of data characterizing sunbed users, primarily in North America, Europe and 
Australia, from which there are three principal findings: 1) the largest portion of users are women; 
2) young adults utilize artificial tanning more than other adults; and 3) the rate of usage in all age 
groups has risen over the past years (4, 10, 11). Notably, even though adolescents are barred from 
artificial tanning facilities in a number of countries and constitute the smallest fraction of users 
overall, they still report surprisingly common use, with between 7 and 24% of adolescents in the 
United States of America having used sunbeds (4, 12). A Danish survey from 2008 found that some 
2% of children aged 8 to 11 years had used a sunbed within the past 12 months (13). 

1.3. THE TYPE OF RADIATION EMITTED BY SUNBEDS

The UVR from a sunbed is divided into two bands based on wavelength – UV-A (315–400 nanometres, 
nm) and UV-B (280–315 nm) and has the same physical characteristics as the UVR reaching the 
earth from the sun, though it is composed of different ratios of UV-A and UV-B depending on the 
lamp type. Many sunbeds emit mostly UV-A with much higher irradiance compared to the sun, as 
well as some UV-B (14, 15).

Sunbeds are designed to provide a tan rapidly and, to achieve this, emit UVR at high intensity. Most 
tanning beds in Europe emit UVR at levels equivalent to midday tropical sun (14, 15), but some of the 
more powerful tanning beds may emit UVR with an intensity equivalent to an “extreme” UV index 
(>11), and with UVA intensities well above anything experienced in nature (15, 17, 18, 19).

9
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2. Health consequences from 
sunbed use

there are a number of health consequences from exposure 
to both natural and artificial uvr. The adverse health effects 
associated with sunbed use are now well-documented and the body of 
evidence continues to grow. Cancer, sunburns, accelerated skin ageing, 
eye inflammation and transient immunosuppression are all associated 
with sunbed use. Of these, cancer is by far the most serious and will be 
the focus of this section (see Annex 1 for a summary of non-cancer health 
risks). Vitamin D production from UVR is also discussed.
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2 . 1 .  C A N C E R  R I S K

The incidence of skin cancer, which is caused by UVR exposure, has risen dramatically among light-
skinned populations in the last few decades.  Even though natural sun exposure accounts for most 
cases, sunbed use is responsible for an increasing number of skin cancers. Artificial tanning induces 
DNA damage in skin cells, similar to that induced by exposure to solar UVR (20). DNA damage can 
occur even with UV doses too low to cause sunburn (21) and the risk of skin cancer is increased with 
each exposure (22).

UV-A radiation, which predominates in most sunbeds, penetrates the skin more deeply than UV-B 
and is linked to photo-ageing but is actually less effective at generating melanin pigment and 
vitamin D. UV-B radiation causes skin reddening and sunburn and contributes to tanning. Most 
importantly, both UV-A and UV-B contribute to DNA damage, and therefore IARC has classified 
the whole spectrum of ultraviolet radiation and the use of UV-emitting tanning devices (sunbeds) 
as carcinogenic to humans (23).

Sunbeds are classified as carcinogenic to humans by 
the International Agency for Research on Cancer.

The risk of developing skin cancer varies greatly with skin type, and the majority of skin cancers are 
found in light-skinned people, especially those with a low tanning response to UVR. The three major 
types of skin cancer are listed below in order of increasing severity and decreasing frequency.

• Basal cell carcinoma (BCC) arises from skin epithelial cells and does not usually spread to other 
parts of the body but may form a deep sore if not removed.

• Squamous cell carcinoma (SCC) also forms in the epithelial cells of the skin and can spread in the 
body if not detected early and removed surgically. 

• Melanoma is the least common but the most deadly skin cancer, accounting for the majority of 
skin cancer deaths. This cancer, which develops in pigmented cells (melanocytes), may occur early 
in life and is one of the most common malignancies in young adult Caucasian women (15 to 49 
years of age) (24). 

Melanoma risk increases with younger age of first sunbed use and with greater lifetime use of sunbeds 
(6, 25). A systematic review showed that people who have used a sunbed at least once at any stage 
in their life have a 20% higher risk of developing melanoma than people who have never used a 
sunbed, and the first use of sunbeds before the age of 35 increases the risk of developing melanoma 
by 59% (6). The risk of melanoma was calculated to increase by 1.8% with each additional sunbed 
session per year. The added risk of early sunbed use was confirmed in a recent large prospective 
cohort study of over 140 000 Norwegian women (26). Sunbeds have been found to pose a specific 
risk for melanoma, independent of skin type and of solar exposure (6, 21, 25, 26).

12



It is estimated that sunbed use is responsible for over 
450 000 non-melanoma skin cancer cases and more 
than 10 000 melanomas in the United States, Europe 

and Australia.

Sunbed use is also associated with keratinocyte cancers (27, 28). For both SCC and BCC, early use 
is an important risk factor. A systematic review estimated the risk of SCC to increase by 102% and 
BCC by 40% when first exposure to sunbeds started before the age of 25 (5).

It is estimated that sunbed use is responsible for over 450 000 non-melanoma skin cancer cases 
and more than 10 000 melanoma cases per year in the combined populations of the United States of 
America, Europe and Australia (4, 29). As populations in these countries age, melanoma rates, including 
those from sunbed exposure, are predicted to continue to rise for at least the coming decade (30). 

Ocular melanoma is much less common than skin melanoma, but is also life-threatening and often 
requires surgical removal of the eye (31). Epidemiological studies have found an increased risk of 
ocular melanoma with sunbed use, especially for those who started artificial tanning before 20 years 
of age (23).

Because of the strong evidence of skin cancer induction following sunbed exposure with no indications 
for threshold, the Scientific Committee on Health, Environmental and Emerging Risks (SCHEER) of 
the European Commission concluded that there is no safe limit for exposure to UV radiation from 
sunbed (10).

2 . 2 .  V I T A M I N  D  P R O D U C T I O N

Vitamin D is a hormone that is important in musculoskeletal health. Vitamin D synthesis is triggered 
in the skin through exposure to UVB, including from sunbeds (32, 33, 34, 35). While optimal vitamin D 
concentrations in blood are a matter of scientific debate (36, 37), low vitamin D levels, which have been 
found in patients with a wide range of diseases, are suggested to be a marker rather than a cause of 
ill-health. Interventions to increase vitamin D levels have not generally improved non-musculoskeletal 
health outcomes (38).

Maximal vitamin D synthesis is triggered by sub-erythemal doses of UVR (39), and longer exposures 
cause a linear increase in DNA damage while adding nothing to the vitamin D level (40). Scientific 
organizations and national health agencies in several countries, and more recently the EC SCHEER, 
advise against the use of sunbeds to enhance vitamin D levels because any beneficial effect of 
increased vitamin D synthesis is outweighed by adverse effects (10). Alternative sources of vitamin 
D (dietary vitamin D and supplements) are readily available.

It is not recommended to use sunbeds  
to enhance vitamin D levels.

13



ARTIFICIAL TANNING DEVICES • PUBLIC HEALTH INTERVENTIONS TO MANAGE SUNBEDS

2 . 3 .  P O P U L A T I O N S  M O S T  A T  R I S K  F R O M  S U N B E D  U S E

While all sunbed users are at risk of adverse health effects, studies on UVR exposure from the sun 
or sunbeds indicate that certain people are at increased risk of harm, including those who:

• tend to freckle

• have skin that burns easily

• have a history of childhood sunburn

• have a large number of naevi (moles)

• are taking medication which has the potential to increase photosensitivity

• are wearing cosmetics

• have a weakened immune system 

• have a family history of skin cancer

• have ever been treated for actinic keratosis or skin cancer

• have pre-malignant or malignant skin lesions

• have had sun or sunbed exposure within the past 48 hours.

People with freckles
Freckles, lightly pigmented spots, are more apparent after exposure to UVR, but may be permanent, 
particularly in red- haired people. Having freckles is a sign of strong natural sensitivity to UVR and 
also a strong risk factor for skin melanoma (41, 42). People who have permanent freckles or who freckle 
after UVR exposure are at higher risk when using sunbeds.

People with sun-sensitive skins
People with natural solar sensitivity – individuals with fair skin who are easily sunburned (skin 
phototypes I and II in Table 1) – are at higher risk of skin cancer and of eye melanoma (27, 43). However, 
cancer risk from sunbed exposure is not limited to populations with UV-sensitive skin and increases 
even in people who never experienced sunburns (21). 

Source: Adapted from (44). 

Table 1. Skin phototypes: typical features and tanning ability

I

Pale white skin; 
blond or red hair; 
blue or grey eyes; 

very frequent 
freckles

a l w a y s  b u r n s , 
n e v e r  t a n s

II

White, fair skin; 
blond to brown hair; 
blue, grey, green, or 
hazel eyes; frequent 

freckles

u s u a l l y  b u r n s , 
t a n s  m i n i m a l l y 

III

Light skin; dark 
blond to brown hair; 
grey or brown eyes; 

rare freckles

b u r n s 
m o d e r a t e l y , 

t a n s  u n i f o r m l y 

IV

Light brown to olive 
skin; dark brown 

hair; brown to dark 
brown eyes; no 

freckles

b u r n s 
m i n i m a l l y , 

a l w a y s  t a n s

V

Dark brown skin; 
dark brown to black 

hair; dark brown 
eyes; no freckles

r a r e l y  b u r n s , 
t a n s  v e r y 

e a s i l y 

VI

Deeply pigmented 
dark brown to black 

skin; black hair; 
dark brown eyes; no 

freckles

n e v e r  b u r n s , 
n e v e r  t a n s 
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Young individuals
Epidemiological studies have shown that UVR exposure in childhood and adolescence leads to a 
higher risk of adult melanoma (45, 46, 47, 48), and that artificial tanning during youth poses a specific 
additional risk (4, 49). One study estimated that one in six melanoma cases diagnosed in Australians 
aged 18–29 could be prevented by avoiding sunbeds (50).

People with a high number of skin naevi 
The number of skin naevi (moles) is an important marker of melanoma risk (51, 52, 53, 54), including 
from the use of sunbeds (55).

People taking medication or wearing cosmetics
Numerous drugs and cosmetics have the potential to stimulate photosensitive (phototoxic and/
or photoallergic) reactions of skin (56). Exposure to UVR after taking or touching photosensitizing 
substances may cause an acute skin toxic/allergic reaction which can be serious and life-threatening. 
Tanning accelerators, particularly those containing psoralen compounds, may cause severe sunburn 
in people using sunbeds (57). Psoralen use during UVR exposure is mutagenic and carcinogenic.
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3. Policy options to decrease health 
risks from sunbeds

policy-makers have a number of options, from voluntary to 
legislative, to manage health risks from sunbeds. The selection 
of approaches should balance the particularities of the population (e.g. 
degree of risk currently posed, political and societal acceptability of 
restrictions and other mandated solutions), the cost and feasibility of 
implementation, and the likelihood of success. Some of these approaches 
may not be appropriate or relevant for certain countries.

The following represents some of the policy options that may be 
considered by legislators and regulatory authorities. In each case, the 
intervention has been implemented in at least one country or Member 
State. Further information can be found on the WHO database on sunbed 
regulations (8).
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ARTIFICIAL TANNING DEVICES • PUBLIC HEALTH INTERVENTIONS TO MANAGE SUNBEDS

3 . 1 .  P R O M O T I N G  E D U C A T I O N  S T R A T E G I E S

Public health campaigns are most effective when directed towards groups most affected by the harm 
in question. In the case of artificial tanning, campaigns have been often directed towards women and 
younger age groups who are more likely to be early adopters of sunbeds (see examples in Fig. 2). Some 
countries, e.g. Canada, Denmark and the United States of America, have used social media effectively 
to target young people. A public awareness campaign in Denmark was followed by a marked 
reduction in sunbed use (9). An Italian study showed that sunbed use by parents influenced the desire 
of teenagers to use a sunbed more than participation in educational interventions, highlighting the 
importance of educational interventions involving families (58). Evidence has shown that counselling 
by general practitioners and paediatricians can moderately result in behaviour change of youth (59).

Policy makers can take advantage of influential and diverse stakeholder groups, including cancer 
societies, professional associations and even religious leaders, to develop innovative and impactful 
messages. In the United Kingdom of Great Britain and Northern Ireland, for example, modelling 
agencies united in a 2012 campaign to highlight the dangers of using sunbeds. Activism from sunbed 
users who developed skin cancer has also been a powerful factor driving policy change.

To be effective, public awareness campaigns need to acknowledge the arguments advanced in favour 
of sunbed use and employ evidence-informed arguments to counter them. Table 2 compiles some 
examples of the claims made about the benefits of sunbed use and scientific evidence that can be 
used as counterargument.

(1) United States of America Centers for 
Disease Control and Prevention; 

(2) and (3) Cancer Research UK; 
(4) Slovenian Institute of Non-Ionizing 

Radiation (INIS); 
(5) Greek Atomic Energy Commission.

1 2 3

Solariji in 
zdravje

4 5

Figure 2. Examples of public awareness campaigns 
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Table 2. Claims about the benefits of sunbed use and effective counterarguments 

i m m e d i at e co s m e t i c b e n e f i t s

« Sunbed use gives a healthy-looking 
tan right away »

The immediate skin pigment darkening that follows sunbed UVR exposure 
may indeed hide existing optical imperfections such as small wrinkles, 
telangiectasia (commonly referred to as spider veins) and other blemishes for 
a few hours (65). The immediate, but not necessarily uniform, darkening soon 
fades and the skin imperfections are visible again, motivating users to use the 
sunbed again. This may lead to “all year tanning” raising the risk of premature 
ageing and skin cancers (21). 

tanning not sun-burning

« My skin is only damaged if I get 
sunburned »

A tan is a sign that the skin has been damaged from UVR and is not a sign of 
good health. Tanning without a sunburn can still cause premature skin ageing 
and increase the risk of skin cancer through irreparable DNA damage (21). 
Each time skin is exposed to UVR from the sun or from a sunbed, the risk of 
developing skin cancer is increased (61). 

p s yc h o l o g i c a l  w e l l - b e i n g

« Sunbed use enhances well-being and 
has a positive role in the treatment of 

seasonal affective disorder (SAD) »

This claim is the most difficult to counter because the sense of well-being 
felt by sunbed users after a tanning session may be genuine and is regularly 
reported in surveys as their main reason for repeatedly using sunbeds. This 
may be linked to feeling more attractive or “healthy looking” (66). It may also 
be that endogenous brain opioids are created during the tanning session, 
leading to a sense of well-being and the possibility of tanning addiction (67). 
Visible light exposure, rather than UV, is a common therapy for SAD.

so-called pre-vacation tanning

« Using a sunbed is a controlled way to 
develop a tan that will protect against 
sunburn during uncontrolled exposure 

to sunlight during vacation »

The tan induced by artificial UVR tanning devices provides little protection 
against sunburn and solar UVR-induced DNA damage (61). Human laboratory 
tests have shown it to be equivalent to a sunscreen with sun protection factor 
(SPF) of only about 3 (62). Research has shown that a sunbed tan does not 
reduce the risk of sunburn from solar exposure and may even increase it by 
giving a false sense of protection (63, 64).

c o n t r o l l e d  ta n n i n g

« Sunbeds are safer than going out into 
the sun because it uses mostly UV-A 

radiation and is more controllable »

This claim was also used in the days when UV-A was believed to be so-called 
safe UVR. This is now known to be untrue (23). Sunbed users can be exposed 
to higher UVR doses than anticipated because a large number of devices emit 
UVR above safety limits (14 ,15, 16). 

v i ta m i n  d

« Using a sunbed helps people generate 
vitamin D which is essential for bone 

and muscle health »

Using a sunbed is not an efficient way to generate Vitamin D (10, 60). In most 
latitudes, only very brief exposure to sunlight is needed for synthesizing 
adequate vitamin D levels. For people at high risk of vitamin D deficiency and 
very limited solar exposure, taking oral supplements is an effective, non-
carcinogenic way to increase vitamin D levels.

CLAIMS THE FACTS
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ARTIFICIAL TANNING DEVICES • PUBLIC HEALTH INTERVENTIONS TO MANAGE SUNBEDS

3 . 2 .  R E G U L A T I N G  S U N B E D  U S E

There are essentially two options for consideration in the application of public health regulations 
relating to sunbeds: either to ban them outright as some countries have done, or to restrict and 
manage their use and inform customers. These interventions are shown in Fig. 3 and discussed 
further below.

Figure 3. Regulatory options to reduce health risks from sunbeds

• Ban all sunbed services
• Ban hire and sale of 

sunbeds for domestic use

RESTRICT

• Prohibit unsupervised 
access

• Set an age-limit on 
sunbed use

• Restrict use of 
sunbeds by ‘high risk’ 
individuals

MANAGE

• Require surveillance 
and licensing 
of tanning 
establishments

• Set tanning lamp 
limits and exposure 
times

• Require eye 
protection

• Train operators
• Impose taxes

INFORM

• Require informing 
sunbed users on 
health risks 

• Require display of 
warning signs

• Ban marketing and 
promotion of sunbeds

ORBAN

Authorities in an increasing number of countries are imposing regulations to discourage sunbed 
use in general and for young adults in particular. Regulation alone, including self-regulation by the 
sunbed operators using an industry-developed code of practice, has proved to be inefficient and 
has failed to prevent high-risk people from using sunbeds (68, 69, 70). To be effective, regulation 
needs comprehensive enforcement involving training, licensing and inspection together with public 
education.

3.2.1. Regulatory frameworks

As most countries characterize sunbeds as consumer products rather than medical devices, specific 
legislation may be required to regulate their sale or use. Artificial tanning devices fall under two 
separate industries: the tanning equipment industry (sale and manufacture of sunbeds), and the 
commercial provision of tanning services (access to sunbeds in tanning establishments, fitness 
studios, hotels). These are served in some countries by two separate regulatory frameworks. For 
example, in the United States and Canada the federal government requires tanning equipment to have 
numerous engineering features, labelling and information disclosures (i.e. emergency stop switch, 
timer, warning labels, recommended exposure time) before being manufactured, sold or imported 
into the country. It is the responsibility of governments of states, provinces and territories to regulate 
the personal services industry (that comprise tanning salons among other services).
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Given the strong evidence linking sunbed use and the 
risk of skin cancer, some countries have implemented 
an outright ban of sunbed use for cosmetic purposes.

3.2.2. Banning sunbeds

3.2.2.1. Banning all artificial tanning services

Given the strong evidence linking sunbed use and the risk of skin cancer, some countries have 
implemented an outright ban of sunbed use for cosmetic purposes. Where governments opt to 
ban sunbeds, public education and strong enforcement of the ban need to be part of the package 
of interventions. Consideration needs to be given to unintended consequences, including increased 
sale of domestic devices and use of unsupervised tanning services. 

In November 2009, Brazil became the first country in the world to ban the trade and use of artificial 
tanning sunbeds. The only UV-therapy devices legitimately allowed to operate in Brazil are those used 
for medical purposes (71). As of January 2016, all Australian states have also legislated an outright ban 
on commercial sunbeds; as a result of strong enforcement and incentives for businesses, adherence 
has been very high (72). 

3.2.2.2. Banning the hire and sale of sunbeds for domestic use

Banning domestic use has been considered as a supplementary measure whenever bans or heavy 
restrictions are placed on salons and other tanning centres. Ireland, and Scotland outlaw the hire or 
sale of sunbeds to individuals under the age of 18. Several countries, including France, Italy and Spain, 
have complemented a ban on unsupervised sunbed services by prohibiting the sale of sunbeds for 
domestic use.

With the legislation to ban sunbeds in a number of states and territories in Australia, some included 
a financial incentive for owners to dispose of artificial tanning units through government-approved 
recyclers rather than sell them to the general public. This significantly reduced the number of sunbeds 
being available for private use. While a ban of commercial use of sunbeds could result in a transfer 
of risk from commercial salons to private use, a study following the ban in Victoria, Australia showed 
that this did not occur (72). 

3.2.3. Restricting access to sunbeds

3.2.3.1. Prohibiting unsupervised artificial tanning services

Unsupervised sunbeds are most commonly found in student apartment buildings, fitness centres, 
indoor swimming pools, hotels, and other service establishments where the sunbed operations are 
an added service. Unsupervised sunbeds are more likely used by minors, compared to adults. Several 
countries, including Austria, Belgium, Chile, Finland, Latvia and Slovakia, have banned unsupervised 
operations at the same time as restricting access by age. Otherwise age limitations may well drive 
more under-age clients to unsupervised sunbeds, as has been observed in Germany (73).
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3.2.3.2. Setting an age-limit on sunbed use

As mentioned earlier, sunbed use at a young age increases the risk of melanoma (6). The evidence 
suggests that the older the age limit is set for banning access, the greater the public health benefit 
will be in terms of reducing melanoma risk. 

Eighteen years represents the age of majority in many countries and is therefore a legally convenient 
cut-off point to restrict access to sunbeds. In addition the United Nations Convention on the Rights 
of the Child requests special protection for those under the age of 18 (74). However, there are no 
scientific data to support the age of 18 as being an absolute point where the risk of melanoma drops 
significantly following sunbed use.

Many countries, including Austria, Belgium, France, Germany, Iceland, Ireland, Italy, Israel, Norway, 
Portugal and Spain now prohibit people under the age of 18 from using sunbeds. In Australia, prior 
to the total ban, awareness campaigns on the dangers of sunbed use, when combined with new 
legislative controls that included banning all those under the age of 18, led to a 51% decrease in the 
number of sunbed operators (75). Some states in the United States of America have established lower 
age restrictions. Requiring minors to be accompanied by a parent or to obtain parental written consent 
are alternative approaches to restricting access to indoor tanning facilities. Such legal measures may 
have limited impact among families where one or more parent is a sunbed user (58, 76). 

3.2.3.3. Preventing use of sunbeds by high-risk individuals

The risk of melanoma from sunbed use is not limited to skin-sensitive populations (21); sunbed use is 
particularly unsafe for certain categories of people who are at higher risk of developing skin cancer 
or other adverse effects of UVR. In Italy, legislative controls have been introduced that put the onus 
on the sunbed operator to prohibit access to all people with skin type 1 (see Table 1) and pregnant 
women from using sunbeds. 

3.2.4. Managing sunbed operations 

3.2.4.1. Surveillance and licensing of tanning establishments

A number of countries regulate sunbed operators through licensing. In France and in some states 
of the United States of America, sunbed establishments are required to be licensed. This provides 
authorities with a list of the number of sunbeds in operation, and gives them the power to revoke 
licences when operators fail to follow appropriate procedures and regulations. Further regulation 
has been implemented in France – the initial inspection of tanning equipment must now be carried 
out before making it available to the public (previously there was only a technical control every two 
years) (77). In Germany, a general trade licence for sunbed establishments serves as notification, and 
the commercial operation of sunbeds (i.e. standards for the UV-emitting appliances, the operation 
of these appliances, attendance of qualified staff, qualification of staff, as well as the obligatory offer 
of customer consulting) is regulated by statutory decree (78).

3.2.4.2. Controlling UV exposure

The amount of exposure to UVR from sunbeds depends on both the UV irradiance of the device and 
the duration of exposure (or tanning schedule). Different countries have used various approaches 
to regulate the devices and their use in order to control exposure and reduce both acute and long 
term adverse effects.
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ARTIFICIAL TANNING DEVICES • PUBLIC HEALTH INTERVENTIONS TO MANAGE SUNBEDS

The International Electrotechnical Commission (IEC) has published a standard for UV-emitting 
devices (60335-2-27:2009+AMD1:2012+AMD2:2015) which provides an upper limit of the 
erythema-weighted irradiance for a total UV of 0.7 W/m2 (equivalent to a UV index of 28) (79). 
Tanning schedules suggesting the duration of exposure on first and later sessions are also provided. 
These are designed to avoid erythema from overexposure (e.g. sunburn) but will only do so if the 
erythema-weighted irradiance for total UV is known and the lamps are compliant with specifications, 
which is often not the case (see section Ensuring compliance and enforcement below). The impact 
of the standard is limited both by its voluntary nature, and the impracticability of its implementation 
(for example, at an intensity of 0.7 W/m2, an untanned individual would reach exposure limits for a 
first session in 2.4 minutes). As a result, excessive exposure in many settings is common.

The European standard for tanning devices (EN 60335-2-27:2013) (80) is more stringent, prescribing 
a maximum total erythemal UV irradiance limit of 0.3 W/m2 (equivalent to a UV index of 12). 
In addition, all sunbeds must be classified into UV type 1 to 4 according to the UV-A and UV-B 
irradiances, and requirements for user instructions and tanning schedules depending on the sunbed’s 
UV irradiance are given. Most European countries are members of the European Committee for 
Electrotechnical Standardization (CENELEC) and are therefore bound to comply with this standard. 
Some European countries have adapted further restrictions into their legislation, for example allowing 
only UV type 3 sunbeds (maximum UV-A and UV-B erythema-weighted irradiance of no more than 
0.15 W/m2 in each band). 

In the United States of America, the Food and Drug Administration (FDA) regulations do not control 
device irradiance, but rather have recommended limitations on the maximum allowable exposure 
(i.e. irradiance multiplied by exposure duration or “dose”) and provide guidance on how the exposure 
schedule should be designed (81). The FDA requires manufacturers to provide operators and users 
with exposure schedules based on the tanning device lamp characteristics and tanners’ skin type. In 
December 2015, the FDA proposed to amend its 1985 Performance Standard to bring it into closer 
alignment with IEC 60335-2-27 clauses (82). 

3.2.4.3. Requiring eye protection

Countries that have implemented sunbed controls usually make UVR-protective eyewear a 
mandatory condition of use. Sunbed operators are required to ensure that every user wears 
protective eyewear whenever a sun-tanning unit is operating. The eyewear needs to have a secure 
attachment over the eyes forming a light tight seal against the skin. The eye protection should not 
transmit more than 1% of UV-A (320–400 nm) and 0.1% of UV-B, according to the limits set by IEC 
60335-2-27:2009+AMD1:2012+AMD2:2015 (79, 83), and EN 60335-2-27:2013 in Europe (80), AS/
NZS 60335.2.27:2010 in Australia and New Zealand (84), and the 21 CFR 1040.20 standards in the 
United States of America (81).

While appropriately designed protective eyewear can effectively block visible light and UVR from 
reaching the eyes, many models of goggles do not achieve such protection. Furthermore, surveys of 
sunbed users have repeatedly shown that eye protection is often neither proposed nor used during 
tanning sessions (85,86).
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3.2.4.4. Training sunbed supervisors 

The role of a sunbed supervisor is to assess each client and control exposure times. An appropriate 
assessment includes identifying individual risk factors, such as the client’s age, skin type, UV exposure 
within the past 48 hours, past adverse reactions to sun exposure and medical conditions that may 
increase the client’s risk of getting sunburned. Such supervision also provides the opportunity to 
ensure that eyewear is used and that exposure times are suitably limited.

A European standard entitled “Professional Indoor UV Exposure Services” (EN 16489-1:2014, EN 
16489-2:2014 and EN 16489-3:2014) sets out requirements for training courses of indoor UV exposure 
consultants which can be used as a basis for more detailed legally binding national regulations (87). 
Countries such as France, Germany and Norway have introduced certified training for sunbed operators 
into their legal framework. For example, the German statutory decree concerning UV emitting devices 
used for cosmetic purposes requires that only accredited centres train sunbed staff.

3.2.4.5. Taxing tanning sessions 

Taxing unhealthy products (e.g. tobacco, alcohol and sugary beverages) or services is part of the 
toolkit for the prevention of noncommunicable diseases. Increasing taxation on tobacco and alcohol 
products has proven an effective deterrent, so it is likely that a tax on income derived from sunbed 
services might have a similar effect (88). For example, the United States Internal Revenue Service has 
put a 10% excise tax on indoor tanning services since 1 July 2010 under the Patient Protection and 
Affordable Care Act, 2010. Taxing sunbed use alone, however, may not be sufficient if other measures 
are not taken to improve operating practices and reduce sunbed use.

3.2.5. Prescribing risk communication

3.2.5.1. Requiring information provision

In some countries, clients must complete and sign a form before beginning a tanning course of one 
or more exposure sessions. These forms are designed to provide information on the health risks 
associated with sunbed use. An example of a client information form from Ireland is given in Annex 2.

3.2.5.2. Banning marketing and promotion of sunbeds

In some countries, sunbed operators are not permitted to make unsubstantiated or false health claims 
to consumers, both under consumer protection law (for services) and/or drugs/medical devices 
legislation. Countries like Canada, Chile, Colombia, Slovenia and the United States of America have 
implemented controls to restrict sunbed operators from advertising non-cosmetic health benefits.

There is also a concern that promotional offers, such as unlimited tanning for a set price, are likely 
to lead to excessive use. In this regard, Ireland has introduced regulations banning certain marketing 
practices that encourage additional use of sunbeds such as free use, happy hours, reduced prices 
and other types of promotions and advertising.

3.2.5.3. Requiring display of warning notices

Some countries require that all commercial tanning establishments display warning notices, either in 
conspicuous places on the premises (e.g. point-of-sale, entry way) or on the equipment, informing 
users of the risks they are taking when using artificial tanning services. Such warnings are also of 
particular relevance for domestic devices. Fig. 4 provides examples of warning notices that are a 
statutory requirement in their respective jurisdictions. For example, the Canadian province of Ontario 
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Figure 4. Examples of warning notices about the use of sunbeds

SUNBED USE MAY 
DAMAGE YOUR SKIN 
AND WILL INCREASE 
YOUR RISK OF SKIN 
CANCER

HEALTH
WARNING

1

www.solariumK18.fi 
www.stuk.fi 

      Ohjeet solariumissa kävijälle
•	 Käy solariumissa oman ihotyyppisi ehdoilla.
•	 Jos käytät lääkkeitä, kysy lääkäriltäsi voitko käydä sola riumissa.
•	 Puhdista ihosi voiteista ja kosmetiikasta ennen solariumiin 

menoa.
•	 Älä käytä rusketusta edistäviä tuotteita. Kosmetiikkatuotteet ja 

lääkeaineet voivat lisätä ihon palamisherkkyyttä.
•	 Suojaa silmäsi silmiensuojaimilla solariumin UV-säteilyltä. Suo-

jaamattomina silmäsi voivat tulehtua ja vaurioitua pysyvästi.
•	 Suojaa herkät ihoalueet kuten arvet, tatuoinnit ja sukuelimet 

solariumin UV-säteilyltä.
•	 Älä käy solariumissa jatkuvasti. Aloita kuuri enintään  5 minuu-

tin käynnillä. Katso seuraavien käyntikertojen ajat oheisesta 
ihotyyppitaulukosta.
•	 Jätä kahden ensimmäisen kerran väliin vähintään 48 tuntia 

mahdollisten sivuvaikutusten havaitsemiseksi. 
•	 Keskeytä solariumin käyttö ja käänny lääkärin puoleen,              

jos havaitset ihottumaa, kutinaa tai muita sivuvaikutuksia. 
•	 Älä käy solariumissa ja ota aurinkoa samana päivänä. 
•	 Älä käytä solariumia enempää kuin 20 kertaa vuodessa. 
•	 Älä käytä vioittunutta solariumlaitetta. Kerro havaitsemistasi 

puutteista henkilökunnalle.

      Älä käytä solariumia, jos
•	 olet alle 18-vuotias 
•	 ihosi on tällä hetkellä palanut 
•	 palat helposti auringossa 
•	 olet lapsena palanut auringossa usein 
•	 et rusketu auringossa 
•	 ihosi on vaalea tai pisamainen 
•	 ihollasi on paljon luomia 
•	 sinulla tai lähisukulaisellasi on ollut ihosyöpä 
•	 käytät valolle herkistävää lääkettä tai kosmetiikkaa. 

      Solariumin terveysriskit
Solariumin käyttö ei saa aiheuttaa ihon pu-
nehtumista tai palamista.

Solariumin voimakas UV-säteily voi aihe-
uttaa pysyviä silmä- ja ihovaurioita, kuten 
harmaakaihia, näön heikkenemistä ja ihosyö-
pää. 

Mitä nuorempana solariumissa käynnin 
aloitat, sitä suurempi on riskisi sairastua 
melanoomaan. Alle 35-vuotiaana aloitettu 
säännöllinen solariumissa käynti lisää mela-
nooman riskiä 75 %. 

Toistuva altistuminen solariumin UV-sätei-
lylle vanhentaa ihoasi ennenaikaisesti ja lisää 
riskiäsi sairastua myös tyvisolusyöpään ja 
okasolusyöpään. Keskustele lääkärisi kanssa, 
jos iholla oleva luomi alkaa kutista, kasvaa, 
tummua tai haavautua, tai jos iholle ilmestyy 
muita epätavallisia muutoksia.

Säteilyturvakeskus (STUK) ei suosittele 
solariumin käyttöä.

Solariumissa käynti
lisää riskiäsi sairastua
ihosyöpään. Käytäthän
siksi järkeäsi. Solarium
on 1.7.2012 lähtien
kielletty Suomessa kaikilta
alle 18-vuotiailta.

Valitse solariumaika ihotyyppisi mukaan.
Ihotyyppisi vaikuttaa ihosi ruskettumiseen ja palamiseen.

Ihotyyppi ja 1. kerta 2. kerta Muut kerrat
herkkyys UV-säteilylle    

Erittäin herkkä
Palaa aina helposti,   Älä käytä solariumia
ei rusketu      

Herkkä 
Palaa helposti,   Älä käytä solariumia
ruskettuu vähän 

Normaali
Palaa kohtalaisen helposti,  5 minuuttia 10 minuuttia 10-15 minuuttia
ruskettuu vähitellen  

Sietokykyinen
Palaa joskus, 5 minuuttia 10 minuuttia 10-15 minuuttia
ruskettuu aina hyvin 
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Advarsel!

Bruk alltid beskyttelsesbriller

• Soling i sol og solarium er kreftfremkallende 

• Risikoen øker hvis du starter solariebruken i 
ung alder og forsterkes med økende bruk

• Statens strålevern fraråder bruk av solarium

!

IKKE BRUK SOLARIUM HVIS ...
• du har mange eller unormale føflekker
• du har lys hud som lett blir brent
• huden din allerede er solbrent
• du har solt deg utendørs samme dag
• det er mindre enn 48 timer siden sist du tok solarium
• du har opplevd mange alvorlige solforbrenninger
• du eller noen i familien har hatt hudkreft
• glasset foran lampene har sprekker/skader

www.stralevernet.no twitter.com/Straalevernet facebook.com/Straalevernet6
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Danger
Les appareils de bronzage peuvent causer le cancer

L’exposition aux rayonnements ultraviolets (UV) peut avoir des effets nocifs 
sur la santé :
• La surexposition provoque des brûlures aux yeux et à la peau
• Les effets des UV sont cumulatifs et peuvent être cancérogènes — plus l’exposition

régulière commence tôt, plus les risques qui y sont associés sont élevés
• Les facteurs de risque comprennent le type de peau, la photosensibilité et les

antécédents de cancer de la peau
• Les médicaments et les cosmétiques peuvent augmenter les effets des UV

L’exposition aux UV peut contribuer, 
à long terme, au vieillissement prématuré 
et au cancer de la peau
• Suivre les instructions
• Porter un dispositif de protection des yeux
• Usage déconseillé aux personnes de moins 

de 18 ans

Santé
Canada

Health
Canada4

(1) Scottish Government, United Kingdom of Great Britain and Northern Ireland;  (2) the Department of Health of Northern Ireland, United Kingdom of Great 
Britain and Northern Ireland; (3) the Ontario Ministry of Health and Long-Term Care, Canada; (4) Health Canada, Canada; (5) the Radiation and Nuclear Safety 
Authority, Finland; (6) the Norwegian Radiation Protection Authority, Norway.

HEALTH WARNING
INFORMATION FOR SUNBED USERS
Using sunbeds can harm your health in the long term. Sunbeds have been linked to:—
• a higher risk of skin cancer – people who use sunbeds for the first time before the 

age of 35 increase their risk of developing malignant melanoma (the most serious 
form of skin cancer) by 75%;

• eye damage including a higher risk of cataracts (an eye disease in which the lens 
of the eye becomes covered in an opaque film that affects sight and may eventually 
cause total loss of sight) – if appropriate eye protection is not worn; and

• premature skin ageing which means that your skin becomes coarse, leathery and 
wrinkled at a younger age.

The health risks of using a sunbed are greater than any possible benefits they might 
provide in helping the body create Vitamin D.

There are also short term health effects:—
• sunburnt skin, which may become red and painful and may blister;
• skin dryness;
• an itchy “heat” rash;
• reactivation of cold sores; and
• itchy eyes, conjunctivitis or more serious eye conditions if appropriate eye 

protection is not worn.

You should not use a sunbed if you:—
• have had skin cancer in the past;
• have a family history of skin cancer;
• have fair or sensitive skin;
• burn easily in sunlight;
• have sunburn/skin damage or have a history of sunburn especially in childhood;
• have a large number of freckles and/or red hair;
• have a large number of moles;
• have a medical condition that is made worse by sunlight;
• are using medication or creams that make your skin more sensitive to sunlight;
• have a weakened immune system;
• fail to protect your eyes – never use a sunbed without wearing suitable eye 

protection;
• are under 18.

Some women find their skin is more sensitive during pregnancy. This could mean that 
your skin may be more likely to burn in the sun or if you use a sunbed.

IT IS AGAINST THE LAW TO ALLOW A PERSON UNDER 18 USE A SUNBED ON 
SUNBED PREMISES OR TO HIRE OR SELL A SUNBED TO A PERSON UNDER 18

2
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requires all tanning bed operators to display four different types of signs under the Skin Cancer 
Prevention Act (Tanning Beds), 2013: a point-of-sale warning sign, a health warning sign, an age 
restriction and identification decal, and an employee reminder decal (89). A French study reported 
that, while information is necessary, it is not necessarily very effective (90).

3.2.6. Ensuring compliance and enforcement 

The experience with public health measures associated with alcohol and tobacco control indicates 
that effective and sustained enforcement is crucial to achieving good compliance with national, state 
or local regulations. Legislation may not have the desired effect if there is no provision for adequate 
monitoring and enforcement of compliance, and if it is not accompanied by public awareness (76). It 
is important to include not only the roles but also the associated costs of enforcement in the legal 
framework. In some countries where licensing of sunbed operators is mandatory, the licence fee 
enables the employment of compliance and enforcement officers. 

Effective and sustained enforcement is crucial to 
achieving good compliance with national, state or 

local regulations.

Surveys in Europe, Australia and the United States of America have shown generally poor compliance 
by sunbed operators with either their own codes of practice or legislation where it has been put in 
place (91,92,93,94). For example, in one Australian review of self-regulations it was found that 90% of 
people with skin type I were allowed access to sunbeds even though the code of practice required 
restricted use for such skin types (92). In another Australian study, 4 out of 5 adolescents were 
permitted access to a sunbed – contrary to state law – when they attempted to conceal their age 
(95). Part of the problem may be the low rate of inspections and application of penalties by regulating 
authorities. A recent survey conducted in 2010 among the French population showed that 3.5% of 
those aged under 18 years had used a sunbed at least once in their lifetime, even though minors have 
been legally banned from using commercial sunbeds since 1997 (90). 

In a number of countries, national authorities may perform UV measurements as part of their regular 
inspections or after reported skin burns. A joint market surveillance project was carried out in several 
European countries in order to harmonize sunbed inspections and regulations. The inspection surveys 
showed poor compliance (68). Measurement campaigns on commercial artificial tanning services 
were conducted to assess compliance with the 0.3 W/m2 erythema effective irradiance limit. A recent 
systematic review of UV measurement studies has shown very poor compliance with the European 
limits (15). For example, in Greece, sunbeds exceeded irradiance limits in 64% of the sunbeds (96), 
while in England measurements performed showed that 9 of 10 sunbeds exceeded limits (14). 
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4. Discussion

skin cancer is the greatest health risk posed by exposure to 
uvr; a clear causal relationship has been established. The 
science is now also clear that artificial tanning is responsible for a portion 
of those skin cancers and, as such, offers an excellent opportunity for 
primary prevention. 

The sustained long-term goal is to enable a change in culture in fair-
skinned people regarding exposure to artificial tanning through regulation, 
education and awareness. Meanwhile, there are various actions that 
governments have taken to mitigate health risks from artificial tanning. As 
discussed above, these actions include a mixture of policy instruments, 
such as voluntary, legislative and financial tools, to ensure the best use 
of health expenditures (economic considerations) while acknowledging 
the protection of individual rights from an ethical perspective. Designing 
and implementing policies and programmes to enable health lifestyle 
choices are critical to reducing the non-communicable disease burden 
and achieving the United Nations Sustainable Development Goal (SDG) 
target 3.4 (97). 
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4 . 1 .  P U B L I C  H E A L T H  F I N A N C I N G  C O N S I D E R A T I O N S

In selecting an intervention, policy-makers will have to consider both the impact on health and the 
financial implications. The increased incidence of skin cancer, combined with limited health care 
resources and constrained budgetary conditions, has intensified the importance of understanding the 
economic impact of skin cancer. Both direct costs associated with the management of skin cancer 
(from diagnosis, treatment to follow-up) and indirect costs (associated with morbidity and premature 
mortality) need to be considered. Such estimates performed in a few countries, e.g. Sweden  (98) and 
Australia (99), have provided policy-makers with information of the monetary savings that may arise 
from efforts to reduce the incidence of skin cancer. A recent publication estimated that the cost of 
direct medical care for skin cancers caused by sunbeds in the United States of America was over 
US$ 340 million annually, leading to a total economic loss of over US$ 127 billion over the lifetime 
of the individuals affected (29). A Belgian study has determined that a total ban on sunbed use in 
Belgium would be more cost-effective than other primary prevention efforts (100) . In addition, given 
the relatively young age of many melanoma patients, the total health impact as measured in disability-
adjusted life years (DALYs) may be sizeable in some countries. 

The evidence is clear that artificial tanning is 
responsible for a portion of skin cancers and therefore 
offers an excellent opportunity for primary prevention.

4 . 2 .  C O M M E R C I A L  C O N S I D E R A T I O N S

Private sector financial consequences – especially economic and job losses – is an issue that is 
often raised as an argument against sunbed regulations by sunbed operators and policy-makers. To 
address this issue, the State Government of Victoria in Australia gave up to 2000 Australian dollars 
per sunbed to support sunbed operators in making a transition to other services. Many firms that 
provide artificial tanning services through UV tanning beds now diversify their services to include 
sunless spray-on tan booths and airbrush systems, as well as merchandise such as suntan lotions, 
cosmetics and other skin-care products. A regulatory impact statement compiled by an Australian 
State Government suggested that because sunbed use largely constitutes discretionary spending by 
the consumer, any reduction of spending in the area of sunbeds as a result of new legislative controls 
would likely result in a transfer of spending to other discretionary items rather than a withdrawal 
from the economy as a whole (101).

The economic benefits of regulation would be significant.

4 . 3  H U M A N  R I G H T S  I M P L I C A T I O N S  A N D  E T H I C A L  C O N S I D E R A T I O N S

There are many factors leading people to use sunbeds that stem from gender norms, roles and 
behaviours, such as those that perpetuate idealized standards of physical appearance, and 
commercial marketing strategies. As well as gender, the extent to which sunbed use is linked to 

30



equity considerations such as socio-economic status, age, education, geographic location and other 
factors also needs to be further understood. Some research has provided context-specific profiles 
of sunbed users that suggest patterns across socio-economic groups (10). These trends need to be 
identified and explored further to better target regulation and awareness to these users. 

The tanning culture influences preferentially girls 
and women to the risk of skin cancer and therefore 
has a bearing on health outcomes they experience 

throughout the life-course.

While the protection and respect for individual consumer choice is important, human rights law 
around the right to health places a responsibility on the state to ensure that consumers are adequately 
informed and that protections exist to safeguard against over-exposure to health risks such as those 
involved in sunbed use. This is particularly relevant with regards to children, as described in the UN 
Convention on the Rights of the Child.

In developing strategies to eliminate or restrict exposure to harmful sunbed use, states may want to: 

• consider how local gender norms may affect sunbed usage and drive sunbed marketing strategies 
that target women and young girls;

• compile or review qualitative information on the determinants of sunbed use across different 
population groups;

• involve the target populations in the development of prevention and awareness campaigns and 
policy decisions on sunbed use.

An additional consideration is the discrimination or stigmatization that can accompany a life-
threatening diagnosis such as melanoma. The many patients with melanoma who survive after 
therapy often find themselves having to declare their prior disease in order to secure financing 
(e.g. health insurance, life insurance and home loans) (102). Recent legislation in France that excuses 
cancer survivors from declaring their previous cancers after a certain number of years may serve as 
a model to address this issue (103, 104).

4 . 4 .  P R I O R I T Y  A R E A S  F O R  R E S E A R C H

While the scientific evidence linking increased risk of skin cancer to the use of artificial tanning 
devices is strong, further research is needed to understand the different pathways to melanoma, 
and to indicate which interventions to reduce this risk are likely to be most effective over time. 
Particular interest will be paid to the efficacy of total bans of commercial tanning sunbeds, which 
has been proposed by several national agencies and professional associations and implemented in 
two countries to date. Countries considering new policy changes should therefore consider investing 
in studies to document the effectiveness and cost of the interventions.
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Glossary

Actinic keratosis – rough, scaly, pink or white growth that occurs on the surface of the skin in areas 
(such as the face, neck, and back of the hands) frequently exposed to UV radiation and that may 
develop into squamous cell carcinoma.

Artificial tanning – using a device that emits ultraviolet (UV) radiation to produce a cosmetic tan.

Basal cell carcinoma – a skin cancer derived from and preserving the form of the basal cells of the skin.

Carcinogen – a substance or agent that is capable of causing cancer in living tissue.

Cataract – opacity of the lens of the eye or its capsule.

Dose – the product of irradiance and exposure duration, usually expressed in joule per square metre 
(J/m2).

Erythema – redness of skin, including that due to an inflammatory response caused by solar or 
artificial ultraviolet (UV) radiation. 

Gender – behavioral, cultural, or psychological traits typically associated with one sex.

Health – state of complete physical, mental and social well-being and not merely the absence of 
disease or infirmity.

Irradiance – UV radiant power received by a surface per unit area, usually expressed in watts per 
square metre (W/m2).

Melanoma – the most serious type of skin cancer, arising from atypical melanocytes (cells that 
produce melanin) in the skin.

Melanocytes – epidermal cells that produce melanin.

Non-melanoma skin cancers – all types of skin cancers that are not melanoma, such as basal cell 
carcinoma and squamous cell carcinoma.

Ocular melanoma – a type of cancer that develops in or around the eye in the cells that produce 
pigment. 

Photosensitivity – adverse cutaneous reaction that results when a certain chemical or drug is applied 
topically or taken systemically while a person is exposed to UVR or visible light. 

Seasonal affective disorder (SAD) – a type of depression related to change in season, which usually 
begins and ends at about the same time every year.

Squamous cell carcinoma – a carcinoma that is made up of or arises from squamous cells.

Sunbed – an electrically powered appliance or installation emitting UV radiation, intended to produce 
tanning for cosmetic purposes. 

Ultraviolet (UV) radiation – a type of radiation that is produced by the sun and some artificial 
sources, such as sunbeds. UV radiation covers the wavelength range 100–400 nm and is divided 
into three bands: UVA (315–400 nm), UVB (280–315 nm); and UVC (100–280 nm). All three bands 
are classified as carcinogenic to humans. 

UV index – The UVI is a measure of the level of UV radiation. The values of the index range from 
zero upward – the higher the UVI, the greater the potential for damage to the skin and eye, and the 
less time it takes for harm to occur.

Vitamin D – a fat-soluble vitamin that is naturally present in some foods and available as a dietary 
supplement. It is also produced endogenously from exposure to UVB radiation.

Wavelength – distance between identical points on two successive crests of an electromagnetic wave.
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Annex 1. Summary of health risks 
other than cancer

A . 1 .  S K I N

UVR exposure is associated with a variety of skin disorders and causes both short-term and 
permanent skin damage.

Accelerated skin ageing
Extensive laboratory experiments in humans and animals have shown that chronic or excessive 
exposure to UVR from the sun or sunbeds causes accelerated photo-ageing of the exposed skin, 
characterized by a leathery, wrinkled appearance and loss of elasticity  (A1, A2, A3).

Sunburns
“Sunburn”, an acute injury caused by excessive exposure to UVR, is also common after artificial 
tanning sessions (A4, A5). It is characterized by erythema (skin reddening resulting from vasodilation) 
and oedema (swelling), both of which may be severe. Sunburn is an early indicator of melanoma risk, 
because it is a biological marker of excessive UVR exposure (A6, A7). 

Phototoxic and photoallergic reactions
Two types of drug-induced acute photosensitivity skin reactions to UVR have been described – 
phototoxic and photoallergic reactions. Both occur in people taking specific medications or food or 
touching certain plants which contain photoreactive agents, while being simultaneously exposed to 
UVR or visible light. Phototoxic reactions, which may be seen within minutes to hours after exposure, 
typically cause an exaggerated sunburn. In photoallergic reactions, UVR elicits an immune response, 
causing a skin reaction usually seen several days after exposure and often on non-sun-exposed areas 
of the body.

Other skin disorders
Due to immune effects of UV exposure, solar and artificial tanning may induce other skin acute lesions 
such as polymorphic light eruptions, as well as reactivation of herpes (A8, A9). These conditions are 
benign and disappear after termination of exposure. 

A . 2 .  E Y E S

Exposure to UVR is associated with a variety of eye disorders, including damage to the eyelids, cornea 
and lens (A10). Repeated exposure of the eyes to UVR causes both short-term eye complaints and 
permanent eye damage. The eye is structured to block most UVR from reaching and damaging the 
retina. However, UV-A and blue light, both from the sun and artificial UVR tanning devices, can reach 
the retina and may cause acute and chronic conditions. 

Cataracts
Chronic, low-dose exposure to UV-B similar to levels emitted by sunbeds can lead to premature 
formation of cataracts (A11).

39



ARTIFICIAL TANNING DEVICES • PUBLIC HEALTH INTERVENTIONS TO MANAGE SUNBEDS

Eye inflammation
Eye inflammation or photokeratitis, popularly known as snow blindness or welder’s flash, occurs when 
an unprotected eye is exposed to excessive UVR leading to so-called sunburn of the cornea. As with 
sunburn of the skin, the symptoms are delayed for several hours, starting with a feeling of itchiness 
(“sand in the eye” sensation) then increased tearing, followed by severe pain and photophobia 
(extreme light sensitivity). This is caused by an inflammatory reaction in the cornea and conjunctiva, 
which leads to a swelling and loss of outer corneal and conjunctival cells. Photokeratitis usually 
resolves within a few days due to regeneration of the outer cells of the cornea.

Retinal phototoxicity
The intense UV-A and visible light emitted by some lamps used in tanning beds can produce direct 
retinal phototoxicity (A12, A13). Appropriate protective eyewear can block a significant portion of 
UV and visible light.

A . 3 .  O T H E R  H E A L T H  E F F E C T S

Addiction
Studies of frequent tanners have suggested possible links between tanning behaviour and dependence 
and addiction (A14, A15, A16, A17). There is evidence that frequent tanners develop withdrawal 
symptoms and have difficulty controlling their use, leading to compulsive tanning. Recent studies 
suggest biochemical mechanisms may reinforce UVR-seeking behaviour. Many tanners report 
relaxation and mood-enhancement as their motivation for tanning, suggesting the possibility of a 
psychological dependence (A18). 

Immunosuppression
UV-A and UV-B have been shown to affect skin and organ immunity, via mechanisms that appear to 
depend on the amount of UV-A and UV-B present (A19, A20, A21). This means that humans may 
have a different immunological response to an event such as a viral infection or vaccination depending 
upon the intensity of UVR exposure at the time.
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Annex 2. Example of Client 
Information Form (Ireland)

Public Health (Sunbeds) (Health Information) Regulations 2015
(http://www.irishstatutebook.ie/eli/2015/si/50/made/en/pdf)

HEALTH WARNING
INFORMATION FOR SUNBED USERS

Using sunbeds can seriously harm your health and lead to melanoma skin cancer. Sunbeds have been linked to:
• a higher risk of skin cancer — people who use sunbeds for the first time before the age of 35 years increase their risk 

of developing malignant melanoma (the most serious form of skin cancer) by 75 per cent; 
• anyone who has ever used a sunbed is at least 20 per cent more likely to develop malignant melanoma; 
• eye damage including melanoma of the eye and a higher risk of cataracts; and 
• premature skin ageing which means that your skin becomes coarse, leathery and wrinkled at a younger age. 

Your risk of developing skin cancer increases each time you use a sunbed. 

There are also short term health effects: 
• sunburnt skin, which may become red, painful and blister; 
• skin dryness; 
• an itchy “heat” rash; and 
• itchy eyes, conjunctivitis or more serious eye conditions if appropriate eye protection is not worn. 

You should never use a sunbed if you:
•  have had skin cancer in the past; 
•  have a family history of skin cancer; 
•  have sunburn/skin damage or have a history of sunburn especially in childhood; 
•  burn easily in sunlight; 
•  have skin that never tans or does so with difficulty; 
•  have fair or sensitive skin; 
•  have a large number of freckles and/or red hair; 
•  have a large number of moles; 
•  are using medication or creams that make your skin more sensitive to sunlight; 
•  have a medical condition that is made worse by sunlight; 
•  have a suppressed or weakened immune system; 
•  fail to protect your eyes — never use a sunbed without wearing eye protection that meets the required standard; or 
• are under 18 years (no person under 18 years may use a sunbed on these premises or purchase or hire a sunbed). 

Skin is more sensitive to UV rays during pregnancy and sunburn is more common. Therefore, the risk of skin cancer is 
increased. Sunbeds should never be used during pregnancy.  

IT IS AGAINST THE LAW TO ALLOW A PERSON UNDER 18 YEARS USE A SUNBED ON SUNBED 
PREMISES OR TO HIRE OR SELL A SUNBED TO A PERSON UNDER 18 YEARS

This form must be signed each time by the potential client before a sunbed can be used, hired or purchased.

I confirm that I have been provided with a copy of the prescribed information and have had an opportunity to read and consider 
that information. 

Signed:   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  Date:  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
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