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Malignant melanoma is a serious and growing health
problem. What do we know about it, and what do we only
think we know?
Since the Cancer Registry of Norway was established in 1953, the incidence of

malignant melanoma has increased eleven-fold (1) and the mortality rate has

increased five-fold (2) (Figures 1 and 2). The increase in incidence can be

attributed partly to overdiagnosis, but we have no good explanation for the

large increase in mortality. There is an apparent consensus that sunlight is the

main cause of malignant melanoma (3). However, malignant melanoma is no

more common on those areas of the body that are most exposed to the sun than

on areas that are usually covered by clothing (4). Exceptions are the rare lentigo

maligna melanomas, which have a good prognosis (5), and desmoplastic

melanomas (6), which, in common with the relatively harmless keratinocyte

carcinomas, are seen only on skin that has sustained high levels of sun

exposure. We have no evidence that people are becoming more sunburned now

than in the past.
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Figure 1 Age-standardised incidence rate for malignant melanoma per 100 000

persons.

Figure 2 Annual deaths caused by malignant melanoma in Norway in the period

1969–2012.

Multiple risk factors

There has been no increase in UV radiation in Norway (7), and it seems

reasonable to assume that people have always sunbathed when given the

opportunity, just as they do today. It has been suggested that sunburn in

connection with sun-seeking holidays might have caused the increase in

melanoma, but the majority of such trips are to Spain, which has few cases of

malignant melanoma (8). Moreover, a Norwegian study of sun exposure habits

in 2018 (9) showed that most of those who reported sunburn had become
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sunburned in Norway. Skin type, number of moles and genetic factors are

established risk factors for malignant melanoma (10). Observational studies

provide conflicting data on whether sun exposure causes malignant melanoma,

as living at lower latitudes (e.g. Australia versus the British Isles, and the USA

versus Canada) somewhat increases the risk of malignant melanoma, whereas

having an outdoor occupation seems to reduce the risk (10). Sunburn may be

an indicator that a person rarely sunbathes, but does so to excess whenever

they do. Exposing your body to large amounts of sun for a few days seems to be

more dangerous than daily exposure (3). A Norwegian-Swedish prospective

study showed a slight increase in melanoma incidence after repeated cases of

sunburn. The main risk factors in the study were red hair and a large number of

asymmetrical moles larger than 5 mm (11).

Role of UV radiation

Sun exposure can cause a slight increase in the number of moles (12) and

therefore possibly an increase in melanoma risk. But it is important to

distinguish between an increase in incidence and in mortality. If the data show

a slight increase in incidence with increased sun exposure, this may be

balanced by the fact that mortality due to malignant melanoma is much lower

with high levels of sun exposure than with low levels (13). Melanoma can arise

in a number of ways, and has a multifactorial aetiology (14), but there is no

linear relationship between sun exposure and malignant melanoma. This has

already been discussed extensively in an article in the Journal of the Norwegian

Medical Association (15), and the conclusion was that there is no evidence that

changes in Norwegians' sun exposure habits can explain the enormous increase

in incidence and mortality of malignant melanoma. On the contrary, awareness

of the potentially harmful effects of sunbathing and the use of sunscreen with

ever higher sun protection factors (SPF) ought to have led to a reduction in the

number of malignant melanomas. The weakness of the evidence base for

concluding that UV radiation is a major cause of the increase in malignant

melanoma is under-communicated, including in the Norwegian UV and Skin

Cancer Strategy (16).

High sun protection factor?

The intervention that has attracted most media attention is the

recommendation to use sunscreen with a high SPF. However, studies that are

not randomised and double-blind have a risk of selection bias. There has been

only one randomised clinical interventional trial on whether sunscreen can

protect against skin cancer (the Nambour Skin Cancer Prevention Trial). This

was an open study in which half the participants were given free SPF 16

sunscreen along with instructions to apply it to the head, neck, arms and hands

every day, while the other half received no specific intervention and

presumably continued as before. Half of the participants were also

independently randomised to take beta-carotene or placebo. The study tested
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the effect on keratinocyte carcinomas only, and the results showed that neither

sunscreen nor beta-carotene had any effect on these cancers (17). However, a

follow-up study was subsequently conducted that also included malignant

melanoma, and this study found an almost significant (p = 0.051) reduction of

malignant melanoma in the sunscreen group (11 of 812 versus 22 of 809) (18).

A new endpoint was thus added after the study had been completed, which is

not good practice. No change in melanoma-related mortality was detected, but

the follow-up time was too short to see any long-term effects.

Sunscreen may lead to more time in the sun

A Norwegian cohort study (19) of women over the age of 40 used Cox

regression to investigate the association between use of sunscreen and risk of

malignant melanoma. In a model that included hair colour, freckles, UV

radiation in region of residence, and the results of follow-up questionnaires,

there was no significant difference between those who used high SPF sunscreen

and those who used no sunscreen at all. The authors' explanation was that the

latter group comprised participants who were less exposed to UV radiation.

«We simply do not know whether sunscreen can increase or
decrease the incidence and mortality of malignant melanoma»

Some previous analyses have found a positive association between malignant

melanoma and the use of sun-protection creams, i.e. that the use of sunscreen

increases the risk of malignant melanoma, but recent meta-analyses find no

such association (20, 21). We simply do not know whether sunscreen can

increase or decrease the incidence and mortality of malignant melanoma. It is

hard to imagine that sunscreen per se can cause malignant melanoma, but if

people use sunscreen to enable them to stay in the sun longer rather than to

reduce their UV exposure, that could explain the previous findings. In a French

randomised double-blind placebo-controlled trial, one group of participants

was given SPF 30 and another SPF 10. There proved to be no difference

between the two groups in the number of cases of sunburn, but those who

received SPF 30 sunbathed far longer than those who received SPF 10 (22).

Questions have been raised about whether sunscreen may be harmful. In the

Norwegian Consumer Council's sunscreen test in 2017, 37 of the 45 sunscreens

tested were found to be either environmentally damaging, allergenic or to cause

hormone imbalances (23).

Vitamin D and sun

The optimal level of 25-hydroxyvitamin D3 (calcidiol) in the blood is unknown.

A recent Norwegian study showed that mortality due to lymphomas and

cancers of the breast, colon and lungs was markedly lower in patients with high

serum concentrations of vitamin D (24). It is well known that the sun's rays are
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an important source of vitamin D, and sunscreen may possibly increase the risk

of vitamin D deficiency. A meta-analysis showed that under experimental

conditions, the use of sunscreen significantly reduces vitamin D levels, but in

field studies no significant effect has been found (25–27). Field studies will be

affected by compliance, and it is possible that people spend more time in the

sun if they use sunscreen. The field studies in question were carried out using

low SPF sunscreen; no such studies have been performed with the high SPF

sunscreens now recommended by the authorities. A Swedish study found that

all-cause mortality was twice as high in individuals who avoided sun exposure

compared to those who sunbathed the most (28). This cohort study thus

suggests that avoiding sunbathing may be about as dangerous as smoking

tobacco. But we do not know whether avoiding sunbathing is equivalent to

using high SPF sunscreen.

«There may be reason to be a little less afraid of exposure to the
sun»

The scientific literature does not substantiate the claim that sunlight and

sunbathing are chiefly responsible for the large increase in malignant

melanoma, and it seems more accurate to say that the causes of this increase

are unknown. The authorities' warnings against sunbathing, and their

promotion of the use of sunscreen, have a weak scientific basis. There may be

reason to be a little less afraid of exposure to the sun. We should recapture the

joy of becoming tanned in the summer, and of seeing happy, suntanned

children.

What constitutes sensible advice?

The scientific literature provides evidence that severe sunburn can increase the

risk of malignant melanoma, and we should avoid becoming severely

sunburned. The duration of sunbathing should be limited during the first few

days of a holiday; the dose can then gradually be increased as a tan develops.

Those with the most photosensitive skin (skin types 1 and 2) should protect

their skin from sunlight by wearing a hat and other protective clothing or by

staying in the shade as much as possible if there is a risk of becoming severely

sunburned, and should only expose their bodies to direct sunlight for short

periods. Public and private outdoor areas (for example, gardens) should allow

people the option of staying in the shade. If you are exposed to strong sun and

it is not possible to protect yourself from sunlight in a natural way, you should

use sunscreen. Even those whose skin tans after sunbathing can be exposed to

too much sun over the course of an entire day spent on the beach, skiing in the

mountains, on a boat or in an open safari vehicle. But these are the exceptions.

It is not advisable to lie in the sun all day, even when using high SPF sunscreen.

Sunscreen has an uncertain place among measures for preventing malignant

melanoma.

This article has been peer-reviewed.

 

Sunscreen and malignant melanoma | Tidsskrift for Den norske legeforening



LITERATURE

1. Kreftregisteret. https://sb.kreftregisteret.no/insidens/ Read 3.9.2019.

2. Statistisk sentralbyrå. Dødsårsaker.

https://www.ssb.no/statbank/table/08871 Read 3.9.2019.

3. Berwick M, Buller DB, Cust A et al. Melanoma epidemiology and

prevention. I: Kaufman HL, Mehnert JM, red. Melanoma. Cham: Springer

International Publishing, 2016: 17–49.

4. Roscher I, Eide NA, Schneider M et al. Figur 5. Forekomst fordelt på

anatomisk lokalisasjon, 1994–2014. I: Nasjonalt kvalitetsregister for

føflekkreft. Årsrapport 2015. Oslo: Kreftregisteret, 2016.

https://www.kvalitetsregistre.no/sites/default/files/14_arsrapport_2015_fof

lekkreft_0.pdf Read 21.8.2019.

5. Xiong M, Charifa A, Chen CSJ. Cancer, lentigo maligna melanoma. I:

StatPearls [Internet]. Treasure Island, FL: StatPearls Publishing, 2019.

https://www.ncbi.nlm.nih.gov/books/NBK482163/ Read 21.8.2019.

6. Chen LL, Jaimes N, Barker CA et al. Desmoplastic melanoma: a review. J

Am Acad Dermatol 2013; 68: 825–33. [PubMed][CrossRef]

7. Svendby TM, Edvardsen K, Hansen GH et al. Monitoring of the

atmospheric ozone layer and natural ultraviolet radiation: Annual Report

2014. Kjeller: Norwegian Institute for Air Research, 2015.

https://www.miljodirektoratet.no/globalassets/publikasjoner/m366/m366.p

df Read 3.9.2019.

8. Lens MB, Dawes M. Global perspectives of contemporary epidemiological 

trends of cutaneous malignant melanoma. Br J Dermatol 2004; 150: 179–85.

[PubMed][CrossRef]

9. Kantar TNS. Solvaner i den norske befolkningen. Oslo: Kreftforeningen,

2018. https://kreftforeningen.no/wp-

content/uploads/2018/09/solvaneundersokelse_rapport-juni2018.pdf Read

3.9.2019.

10. A review of human carcinogens. Part D: Radiation. Monographs on the

evaluation of carcinogenic risks to humans. Lyon: International Agency for

Research on Cancer, 2012. https://monographs.iarc.fr/wp-

content/uploads/2018/06/mono100D.pdf Read 3.9.2019.

11. Veierød MB, Adami HO, Lund E et al. Sun and solarium exposure and 

melanoma risk: effects of age, pigmentary characteristics, and nevi. Cancer

Epidemiol Biomarkers Prev 2010; 19: 111–20. [PubMed][CrossRef]

12. Gallagher RP, Rivers JK, Lee TK et al. Broad-spectrum sunscreen use and 

the development of new nevi in white children: A randomized controlled trial.

JAMA 2000; 283: 2955–60. [PubMed][CrossRef]

 

Sunscreen and malignant melanoma | Tidsskrift for Den norske legeforening

https://sb.kreftregisteret.no/insidens/
https://www.ssb.no/statbank/table/08871
https://www.kvalitetsregistre.no/sites/default/files/14_arsrapport_2015_foflekkreft_0.pdf
https://www.kvalitetsregistre.no/sites/default/files/14_arsrapport_2015_foflekkreft_0.pdf
https://www.ncbi.nlm.nih.gov/books/NBK482163/
http://dx.doi.org/10.1016/j.jaad.2012.10.041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23267722&dopt=Abstract
http://dx.doi.org/10.1016/j.jaad.2012.10.041
https://www.miljodirektoratet.no/globalassets/publikasjoner/m366/m366.pdf
https://www.miljodirektoratet.no/globalassets/publikasjoner/m366/m366.pdf
http://dx.doi.org/10.1111/j.1365-2133.2004.05708.x
http://dx.doi.org/10.1111/j.1365-2133.2004.05708.x
http://dx.doi.org/10.1111/j.1365-2133.2004.05708.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14996086&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2133.2004.05708.x
https://kreftforeningen.no/wp-content/uploads/2018/09/solvaneundersokelse_rapport-juni2018.pdf
https://kreftforeningen.no/wp-content/uploads/2018/09/solvaneundersokelse_rapport-juni2018.pdf
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono100D.pdf
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono100D.pdf
http://dx.doi.org/10.1158/1055-9965.EPI-09-0567
http://dx.doi.org/10.1158/1055-9965.EPI-09-0567
http://dx.doi.org/10.1158/1055-9965.EPI-09-0567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20056629&dopt=Abstract
http://dx.doi.org/10.1158/1055-9965.EPI-09-0567
http://dx.doi.org/10.1001/jama.283.22.2955
http://dx.doi.org/10.1001/jama.283.22.2955
http://dx.doi.org/10.1001/jama.283.22.2955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10865273&dopt=Abstract
http://dx.doi.org/10.1001/jama.283.22.2955


13. Berwick M, Armstrong BK, Ben-Porat L et al. Sun exposure and mortality 

from melanoma. J Natl Cancer Inst 2005; 97: 195–9. [PubMed][CrossRef]

14. Whiteman DC. Testing the divergent pathway hypothesis for melanoma: 

recent findings and future challenges. Expert Rev Anticancer Ther 2010; 10:

615–8. [PubMed][CrossRef]

15. Kristiansen IS, Bugge C, Førde OH. Bidrar overdiagnostikk til høye 

melanomtall? Tidsskr Nor Legeforen 2018; 138. doi:

10.4045/tidsskr.17.0600. [PubMed][CrossRef]

16. Nilsen LTN, Saxebøl G, Kofstadmoen H et al. Nasjonal UV- og

hudkreftstrategi. Oslo: Direktoratet for strålevern og atomsikkerhet, 2019.

https://www.dsa.no/filer/763279b8b6.pdf Read 3.9.2019.

17. Green A, Williams G, Nèale R et al. Daily sunscreen application and 

betacarotene supplementation in prevention of basal-cell and squamous-cell 

carcinomas of the skin: a randomised controlled trial. Lancet 1999; 354: 723–

9. [PubMed][CrossRef]

18. Green AC, Williams GM, Logan V et al. Reduced melanoma after regular 

sunscreen use: randomized trial follow-up. J Clin Oncol 2011; 29: 257–63.

[PubMed][CrossRef]

19. Ghiasvand R, Weiderpass E, Green AC et al. Sunscreen use and 

subsequent melanoma risk: A population-based cohort study. J Clin Oncol

2016; 34: 3976–83. [PubMed][CrossRef]

20. Silva ESD, Tavares R, Paulitsch FDS et al. Use of sunscreen and risk of 

melanoma and non-melanoma skin cancer: a systematic review and meta-

analysis. Eur J Dermatol 2018; 28: 186–201. [PubMed][CrossRef]

21. Rueegg CS, Stenehjem JS, Egger M et al. Challenges in assessing the 

sunscreen-melanoma association. Int J Cancer 2019; 144: 2651–68.

[PubMed][CrossRef]

22. Autier P, Doré JF, Négrier S et al. Sunscreen use and duration of sun 

exposure: a double-blind, randomized trial. J Natl Cancer Inst 1999; 91:

1304–9. [PubMed][CrossRef]

23. Forbrukerrådet. Solkremtesten 2017.

https://www.forbrukerradet.no/test/no-testkategori/solkremtesten-2017/

Read 4.4.2019.

24. Robsahm TE, Tretli S, Torjesen PA et al. Serum 25-hydroxyvitamin D 

levels predict cancer survival: a prospective cohort with measurements prior 

to and at the time of cancer diagnosis. Clin Epidemiol 2019; 11: 695–705.

[PubMed][CrossRef]

25. Neale RE, Khan SR, Lucas RM et al. The effect of sunscreen on vitamin D: 

a review. Br J Dermatol 2019; 181: 907–15. [PubMed][CrossRef]

 

Sunscreen and malignant melanoma | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1093/jnci/dji019
http://dx.doi.org/10.1093/jnci/dji019
http://dx.doi.org/10.1093/jnci/dji019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15687362&dopt=Abstract
http://dx.doi.org/10.1093/jnci/dji019
http://dx.doi.org/10.1586/era.10.42
http://dx.doi.org/10.1586/era.10.42
http://dx.doi.org/10.1586/era.10.42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20469991&dopt=Abstract
http://dx.doi.org/10.1586/era.10.42
http://dx.doi.org/10.4045/tidsskr.17.0600
http://dx.doi.org/10.4045/tidsskr.17.0600
http://dx.doi.org/10.4045/tidsskr.17.0600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29947202&dopt=Abstract
http://dx.doi.org/10.4045/tidsskr.17.0600
https://www.dsa.no/filer/763279b8b6.pdf
http://dx.doi.org/10.1016/S0140-6736(98)12168-2
http://dx.doi.org/10.1016/S0140-6736(98)12168-2
http://dx.doi.org/10.1016/S0140-6736(98)12168-2
http://dx.doi.org/10.1016/S0140-6736(98)12168-2
http://dx.doi.org/10.1016/S0140-6736(98)12168-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10475183&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(98)12168-2
http://dx.doi.org/10.1200/JCO.2010.28.7078
http://dx.doi.org/10.1200/JCO.2010.28.7078
http://dx.doi.org/10.1200/JCO.2010.28.7078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21135266&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2010.28.7078
http://dx.doi.org/10.1200/JCO.2016.67.5934
http://dx.doi.org/10.1200/JCO.2016.67.5934
http://dx.doi.org/10.1200/JCO.2016.67.5934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27621396&dopt=Abstract
http://dx.doi.org/10.1200/JCO.2016.67.5934
http://dx.doi.org/10.1684/ejd.2018.3251
http://dx.doi.org/10.1684/ejd.2018.3251
http://dx.doi.org/10.1684/ejd.2018.3251
http://dx.doi.org/10.1684/ejd.2018.3251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29620003&dopt=Abstract
http://dx.doi.org/10.1684/ejd.2018.3251
http://dx.doi.org/10.1002/ijc.31997
http://dx.doi.org/10.1002/ijc.31997
http://dx.doi.org/10.1002/ijc.31997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30447006&dopt=Abstract
http://dx.doi.org/10.1002/ijc.31997
http://dx.doi.org/10.1093/jnci/91.15.1304
http://dx.doi.org/10.1093/jnci/91.15.1304
http://dx.doi.org/10.1093/jnci/91.15.1304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10433619&dopt=Abstract
http://dx.doi.org/10.1093/jnci/91.15.1304
https://www.forbrukerradet.no/test/no-testkategori/solkremtesten-2017/
http://dx.doi.org/10.2147/CLEP.S207230
http://dx.doi.org/10.2147/CLEP.S207230
http://dx.doi.org/10.2147/CLEP.S207230
http://dx.doi.org/10.2147/CLEP.S207230
http://dx.doi.org/10.2147/CLEP.S207230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31496824&dopt=Abstract
http://dx.doi.org/10.2147/CLEP.S207230
http://dx.doi.org/10.1111/bjd.17980
http://dx.doi.org/10.1111/bjd.17980
http://dx.doi.org/10.1111/bjd.17980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30945275&dopt=Abstract
http://dx.doi.org/10.1111/bjd.17980


26. Jayaratne N, Russell A, van der Pols JC. Sun protection and vitamin D 

status in an Australian subtropical community. Prev Med 2012; 55: 146–50.

[PubMed][CrossRef]

27. Farrerons J, Barnadas M, Rodríguez J et al. Clinically prescribed 

sunscreen (sun protection factor 15) does not decrease serum vitamin D 

concentration sufficiently either to induce changes in parathyroid function or 

in metabolic markers. Br J Dermatol 1998; 139: 422–7. [PubMed][CrossRef]

28. Lindqvist P, Epstein E, Landin-Olsson M et al. Avoidance of sun exposure 

is a risk factor for all-cause mortality: Results from the MISS cohort. J Intern

Med 2014; 276: 77–86. [PubMed][CrossRef]

Publisert: 14 November 2019. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.19.0285

Received 4.4.2019, first revision submitted 3.9.2019, accepted 11.10.2019.

Copyright: ©️️️ Tidsskriftet 2026 Downloaded from tidsskriftet.no 6 June 2026.

 

Sunscreen and malignant melanoma | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1016/j.ypmed.2012.05.011
http://dx.doi.org/10.1016/j.ypmed.2012.05.011
http://dx.doi.org/10.1016/j.ypmed.2012.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22634425&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2012.05.011
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9767286&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2133.1998.02405.x
http://dx.doi.org/10.1111/joim.12251
http://dx.doi.org/10.1111/joim.12251
http://dx.doi.org/10.1111/joim.12251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24697969&dopt=Abstract
http://dx.doi.org/10.1111/joim.12251

