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Introduction 

Malignant melanoma is the most aggressive form of skin cancer. Its incidence has been 

increasing faster than any other cancer in the United States. Overall, melanoma incidence 

has increased 3.1% annually during the last 20 years. In 2007 the incidence rate in the 

United States was 27.5/100.000 in whites and 1.1/100.000 in blacks (1). Over the last 25 

years, cutaneous melanoma has become an increasingly common cause of cancer mor-

bidity and mortality in the Caucasian population worldwide (2) . 

The etiology of melanoma is multifactorial with environmental, host, and genetic factors 

contributing to its development. In this paper we have reviewed the evidence regarding 

all known risk factors for melanoma, looking in particular at sun exposure, use of tan-

ning beds and sunlamps and the phenotypic characteristics of the subject at risk. 

 

Sun exposure and sunburns 

Since the early 1980s, sun exposure has emerged as the main environmental cause of 

melanoma, but despite this its association with the disease, the relationship between sun 

exposure and melanoma is still understood to be complex and is discussed widely. (3,4) 

Indeed, Gandini et al (5) analyzed the results of 57 international research works pub-

lished during the period 1969-2002 (50 case-control studies, 5 cohort studies and 2 

nested case-control studies). The authors calculated a pooled relative risks ratios (RR) for 

melanoma of 1,34 (95% CI: 1,02-1,77), in subjects exposed to UV radiation compared to 

those unexposed to UV radiation. Furthermore, the authors identified different types of 

the sun exposure: intermittent (as in open air sports, water sports, holidays in sunny 
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SUMMARY 

Melanoma is a particularly aggressive type of skin cancer, and its incidence has been in-

creasing steadily since the 1970s. 

In this article we have reviewed the main risk factors for this disease in particular: sun 

exposure, the use of tanning beds or sunlamps and skin phototype.  

We also mention the importance of primary prevention in subjects at risk to reduce the 

onset of cutaneous melanoma. 
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places), continuous (only occupational 

exposure) and total (both intermittent and 

continuous). The risk, compared to unex-

posed subjects, is significantly more ele-

vated in those with intermittent exposure 

(RR=1,61; 95% CI: 1,31-1,99)  than those 

with continuous exposure. (RR: 0,98). 

 Subjects with a history of sunburn have a 

risk of about two times higher (RR=2,03; 

95%CI: 1,73-2,37) than those with a nega-

tive history of sunburn. Furthermore, risk 

is greater when episodes of sunburn oc-

curred in childhood compared to adult-

hood. (5) 

Dennis et al (6) analyzed the results of 51 

international studies, published in the 

period 1985-2002, assessing the risk of 

melanoma compared to the history of 

sunburn and sun exposure throughout the 

life of the subjects. The authors showed 

that the risk of melanoma as a result of 

sunburn in a specific period of life is 

slightly higher if the sunburn occurred in 

childhood (OR: 1,9; 95% CI:1,6-2,3) and in 

adolescence (OR=1,6; 95% CI: 1,4-1,9 ) 

compared to adulthood (OR=1,4; 95% CI: 

1,3-1,6).  

The calculated risk over the whole period 

of life is 1,6, which is coherent with the 

risk observed in the single period of life. In 

26 works it was possible to calculate the 

risk of melanoma by number of sunburns 

(clinically relevant) occurring during the 

subject’s life . The authors calculated that 

for increments of five sunburns occurring 

in different periods of life; the risks are 1,4 

in childhood, 1,4 in adolescence and 1,5 in 

adulthood, confirming that sunburn and 

number of sunburns are an important risk 

factor of for the onset of melanoma. (6) 

In conclusion, the literature shows that 

there is a positive association between sun 

exposure and risk of melanoma and that 

the risk is high for all ages. Risk increases 

with the number of sunburns occurring 

during life, especially during childhood.  

These aspects are represented in table 1. 

 

Artificial UVR exposure 

For most individuals, the main source of 

exposure to ultraviolet radiation is the sun. 

Nevertheless, some individuals are ex-

posed to substantially high doses of UV 

through artificial sources. Tanning beds 

and sunlamps used for tanning purposes 

are the major source of deliberate expo-

sure to UV radiation. (7) 

UV radiation has a wavelength of between 

100 nm e 400 nm and is classified into 

UVA (400-315nm), UVB (315-280nm) and 

UVC (280-100nm). Modern equipment for 

tanning emits primarily UVA radiation, but 

a fraction <5% of this spectrum is in the 

UVB range. Before 1992, UVB radiation was 

considered the only carcinogenic part of 

the solar spectrum, but since then UVA 

radiation has also been suspected as being 

a potential carcinogen. Therefore, in 1992, 

the IARC classified UVA and UVB radiation, 

and “the use of tanning beds and 

sunlamps” as a probable human carcino-

genic agents. (Group 2a IARC classifica-

tion) (8). 

In 2010, Lazovich et al (9) confirmed this 

association in a population-based case-

control study in Minnesota, demonstrating 

that melanoma risk significantly increased 

among those using either UVB- or UVA-

emitting devices. Risk also significantly 

increased with frequency of use, measured 

in years of tanning (multivariate odds ratio 

[OR] 1.47; confidence interval [CI] 1.06-

SOLAR RADIATION AND CUTANEOUS MELANOMA, p.2 EMBJ, 8(1), 2013 — www.embj.org 

Table 1:  Sunlight exposure and sunburn as melanoma risk factor 

  OR/RR References 

Intermittent exposure RR1.61; 95% CI1.31-1.99 (6) 

Sunburn in childwood OR1.9; 95% CI: 1.6-2.3 (6) 

Sunburn in adolescence OR1.6; 95% CI: 1.4-1.9 (6) 

Sunburn in adults OR1.4; 95% CI: 1.3-1.6 (6) 

Exposure during leisure time and trunk 

melanoma 
OR1.7; 95% CI: 1.4-2.2 (26) 

Exposure during leisure time and limbs 

melanoma 
OR1.4; 95% CI: 1.1-1.7 (26) 

Occupational exposure and head-neck mela-

noma (in low latitude) OR1.7; 95% CI: 1.0-3.0 (26) 



2.02) for 1 year vs OR 2.45 [CI 1.83-3.28] 

for 10 years; P for trend 0.006); hours of 

tanning (OR 1.46 [CI 1.15-1.85] for 1-9 

hours vs OR 3.18 [CI 2.28-4.43] for 50 

hours; P for trend 0.0001); and number of 

tanning sessions (OR 1.34 [CI1.00-1.81] 

for 10 sessions vs OR 2.72 [CI 2.04-3.63] 

for 100 sessions; P for trend 0.0002). 

Furthermore, the increased melanoma risk 

was present irrespective of the age at 

which indoor tanning commenced. (9) 

In conclusion, as shown in table 2, the 

results of the scientific literature, indicate 

that there is a significantly increased risk 

of melanoma in subjects that make use of 

sunlamps or tanning beds and that the 

risk is greater if the sun-exposure occurs 

at younger age. Furthermore, the data 

support the statements of the IARC: the 

tanning obtained with artificial radiation is 

carcinogenic to humans and should be 

avoided to reduce  the risk of melanoma. 

(10) In Italy a decree was promulgated by 

the Ministry of  Economic Development 

(num. 110 , 12 May 2011), which prohibits 

the use of this equipment for subject un-

der 18 years, pregnant women, people 

who suffer or have suffered from skin 

cancer and those who tan with difficulty or 

who burn easily. 

 

Phenotipic characteristics 

Phenotipic characteristics such as hair, eye 

and skin color, sensitivity to sunburn 

(determined through the Fitzpatrick classi-

fication) as well as the ability to tan can 

determine melanoma susceptibility (refers 

to table 3). (5)  

One factor that plays an important role in 

protecting against the effects of UVR expo-

sure is melanin. It is produced by melano-

cytes, the cells of origin for melanoma, and 

plays a critical role in protecting keratino-

cytes from the damaging effects of UVR. 

Exposure to UVR stimulates melanin syn-

thesis in melanocytes through the action of 

“melanocyte–stimulating hormone” on its 

receptor; the melanocortin 1 receptor 

(MC1R). 

Melanin forms supranuclear caps in kerati-

nocytes and functions as a chromophore, 

absorbing UVR photons and scavenging 

reactive oxygen species, thereby protect-

ing DNA from pyrimidine base formation 

and oxidative damage. (11-12) 

The MC1R gene is responsible for deter-

mining the type of melanin produced and 

thus accounts for variation in human pig-

mentation, with wild-type MC1R associated 

with high ratios of eumelanin (brown-black 

color) to pheomelanin (redyellow color), 

and MC1R polymorphisms associated with 

low ratios of eumelanin to pheomelanin.  

Although eumelanin can absorb UVR and 

transform the energy into heat, preventing 

it from damaging DNA, pheomelanin is 

unable to function in this way. (13) There-

fore, individuals with wild-type MC1R, who 

predominantly produce eumelanin, have 

better photoprotection from UVR com-

pared with those with MC1R variants, who 

often have red hair, fair skin, and freckling 

and predominantly produce pheomelanin 

(14)  
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  OR/RR References 

Artificial UVR exposure OR1.74; 95% CI: 1.42-2.14 (9) 

Artificial UVA exposure OR4.44; 95% CI: 2.45-8.02 (9) 

1 year of  tanning OR1.47; 95% CI: 1.06-2.02 
(9) 
  

10 year of tanning OR2.45 95% CI: 1.83-3.28 
(9) 
  

1-9 hours of tanning OR1.46 95%  CI: 1.15-1.85 
(9) 
  

50 hours of tanning OR3.18 95%   CI: 2.28-4.43 
(9) 
  

10 tanning sessions 
  

OR 1.34 95% CI:1.00-1.81 
(9) 
  

100 tanning sessions 
  

OR 2.72 95% CI: 2.04-3.63 
(9) 
  

Table 2:  Artificial UVR exposure as melanoma risk factor  



The low incidence of melanoma in popula-

tions with darker skin attests to the photo-

protective role of eumelanin. (15)  

Many epidemiological studies (1984- 

2004) have assessed the association be-

tween melanoma risk and certain features 

in a phenotypic population. The majority 

of these studies showed an increased risk 

of melanoma in individuals with high den-

sity freckles (risk between 1,7 and 6,9) to 

low density; (light risk between 1,1and 

3,8) and blue eyes (risk between 1 and 

4,5) to black eyes; red (risk between 1,2 

and 3,8) and blond (risk between 1,1 and 

4,9) hair to black hair; light skin (risks 

between 1,6 and 9) to dark skin.  

Two meta-analysis studies have also been 

published recently. (16-17). 

Firstly,  Gandini et al (16) analyzed the 

data from 60 international works pub-

lished during the period 1969-2002. The 

authors showed that subjects with a high 

density of freckles have a risk of mela-

noma two times higher than those without 

freckles (RR=2,10 95% CI 1,80 – 2,45). The 

subjects with Fitzpatrick skin phototype 1 

to those with phototype IV have a risk of 

melanoma of 2,0. Finally, the risk of mela-

noma in subjects with light skin is greater 

than those with dark skin (RR=20,6; 95 % 

CI= 1,68-2,52). 

Secondly, Olsen et al’s meta-analysis (17) 

reviewed the data of 66 international 

works published during the period 1979-

2008 (42 hospital case-control studies, 3 

case-control studies of population,  3 co-

hort studies and 1 nested study). The au-

thors calculated the pooled risk ratios as; 

2,64 for subjects with red/blond hair,  2 

and 1,46 respectively for those with blond 

and light brown hair to subject with black 

hair. Furthermore, the risks are: 2,27, 1,99 

and 1,35 for subjects with skin phototype 

I, II, III respectively to those with skin pho-

totype IV. 

In conclusion, there is reasonable scientific 

evidence that subjects with light skin, eye 

and hair and with skin phototype I\II have 

a risk of melanoma which is twice as high 

as those with black hair, dark eyes and 

skin phototype IV.  
 

Use of sunscreens 

Sunscreens are designed to protect the 

skin from the damaging effects of sunlight. 

Some studies suggest that limiting expo-

sure to UV radiation by using sunscreen 

can reduce the risk of non melanoma skin 

cancer by up to 78 %. Conversely, other 

studies suggest that sunscreen does not 

protect against the risk of melanoma. How-

ever, individual susceptibility to the sun 

has probably produced a misleading asso-

ciation between the use of sunscreens and 

risk of melanoma. In fact, people who are 

more sensitive to solar radiation are also 

those more inclined to use sunscreens. 

(18, 19)  

Therefore, the possible increased risk of 

melanoma among users of sunscreen 

could be a result of the sensitivity to the 

sun of the subjects, the false security that 

can induce the users to be exposed to 

solar radiation for long periods and the 

fact that many are unaware that the appli-

cation needs to be repeated regularly over 

the course of the day. (20)  

A strong risk factor for the development of 

cutaneous malignant melanoma in white 

populations is the presence of acquired 

melanocytic nevi. (21) There is a consistent 

rise in risk of melanoma with increasing 
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Table 3:  Other Risk factors melanoma associated  

  OR/RR 
Referen-

ces 

Family history of melanoma RR1.74; 95% CI: 1.41-2.14 
(16) 

  

>100 common nevi/ versus <15 RR6.89; 95% CI: 4.63-10.25 (5) 

>5 dysplastic nevi /versus 0 RR6.36; 95% CI: 3.80-10.33 (5) 

High density of frechles RR2.10; 95% CI: 1.80-2.45 
(16) 

  

Clear eyes/ vs dark eyes RR1.62; 95% CI: 1.44-1.81 
(16) 

  

Clear skin RR2.06; 95% CI: 1.68-2.52 
(16) 

  



numbers of nevi in virtually every study 

that has assessed this relationship. (22) 

The presence of remnants of preexisting 

nevi in about 50% of melanoma (23) indi-

cates that acquired nevi are precursor 

lesions for many, although not all, melano-

mas. (24) 

In recent years, several randomized trials 

have evaluated education intervention to 

increase the use of sunscreen and other 

photoprotective measures especially in 

school age children and adults. 

The most important published study is a 

randomized controlled trial by Richard et 

al.(25) 

A total of 458 schoolchildren in grades 1 

and 4 in Vancouver, British Columbia, were 

randomized in 1993. After exclusion of 

nonwhite children and those lost to follow-

up or with missing data, 309 children 

remained for analysis. Each child’s nevi 

were enumerated at the start and end of 

the study in 1996. Parents of children 

randomly assigned to the treatment group 

(n=222) received a supply of SPF 30 broad-

spectrum sunscreen with directions to 

apply it to exposed sites when the child 

was expected to be in the sun for 30 min-

utes or more. Children randomly assigned 

to the control group (n=236) received no 

sunscreen and were given no advice about 

sunscreen use. Children in the sunscreen 

group developed fewer nevi than did chil-

dren in the control group (median counts, 

24 vs 28; P=.048). A significant interaction 

was detected between freckling and study 

group, indicating that sunscreen use was 

much more important for children with 

freckles than for children without. Model-

ing of the data suggests that freckled 

children assigned to a broad-spectrum 

sunscreen intervention develop 30% to 

40% fewer new nevi than freckled children 

assigned to the control group. This data 

indicate that broad-spectrum sunscreens 

may attenuate the number of nevi in white 

children, especially if they have freckles. 

(25) 

 

Conclusion 

In general melanoma may be largely pre-

ventable, but it is difficult to understand 

how changes in the behavior of subjects at 

risk can reduce the incidence and the mor-

tality of this disease. 

The recommendations for primary preven-

tion should include minimizing sun expo-

sure, avoiding sunburns and the use of 

tanning beds or sunlamps to acquire or 

maintain a tan.  

The use of water resistant sunscreen is 

strongly recommended, particularly in 

patients at risk such as: children, patients 

with a positive history of skin cancer, preg-

nant women and those with skin phototype 

1-2. Sun screen itself must offer high pro-

tection and contain filters for both UVA 

and UVB; however, it must also be applied 

in appropriate doses several times a day. 

Despite the correct use of sunscreen, we 

always recommend avoiding exposure 

during the hours when the sun is at its 

strongest (from 11a.m. to 4 p.m) and con-

tinuous exposure. 

 

 

References 

1.Rigel DS: Epidemiology of melanoma. 

Semin Cutan Med Surg 2010; 29(4):204-9. 

2.Berwick, M.,Armstrong, B.K., Ben-Porat, 

L., Fine, J., Kricker,A., Eberle, C., Barnhill R: 

Sun exposure and mortality from mela-

noma. J Natl Cancer Inst. 2005 Feb 2;97

(3):195-9. 

3.Menzies SW: Is sun exposure a majore 

cause of melanoma? Yes. BMJ 2008; 

337:a763. 

4.Shuster S: Is sun exposure a majore 

cause of melanoma? No. BMJ 2008; 

337:a764. 

5.Gandini S, Sera F, Cattaruzza MS, Pas-

quini P, Abeni D, Boyle P, Melchi CF: Meta 

analysis of risk factors for cutaneus mela-

noma: I common and atypical naevi. Eur J 

Cancer 2005 Jan; 41(1): 28-44. 

6.Dennis LK, Vanbeek MJ, Beeane Freeman 

LE, Smith BJ, Dawson DV, Coughlin JA: 

Sunburn and risk of cutaneous melanoma: 

does age matter? A comprehensive meta-

analysis. Ann epidemiol 2008 Aug; 18

(8):614-27.  

7.Gandini S, Autier P, Boniol M: Review of 

sun exposure and artificial light and mela-

noma. Progress in Biophysics and Molecu-

lar Biology. Eur J Cancer 2011; 362e366. 

8.International Agency for research on 

Cancer (IARC). Solar and Ultraviolet radia-

tion. Monographs on the evaluation car-

cinogenic risk to humans. International 

Agency for research on Cancer Lyon 1992; 

Vol. 55. 

9.Lazovich D, Vogel RI, Berwick M, Wein-

stock MA, Anderson KE, Warshaw EM: In-

door tanning and risk of melanoma: A case

PESCE et al., p.5 EMBJ, 7(21), 2012 — www.embj.org EMBJ, 8(1), 2013 — www.embj.org 

http://www.ncbi.nlm.nih.gov/pubmed?term=2.%09Berwick%2C%20M.%2CArmstrong%2C%20B.K.%2C%20Ben-Porat%2C%20L.%2C%20Fine%2C%20J.%2C%20Kricker%2CA.%2C%20Eberle%2C%20C.%2C%20Barnhill%20R.%2002%2F02.%20Sun%20exposure%20and%20mortality%20from%20melanoma.%20J.%20Natl.%
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weinstock%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weinstock%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Anderson%20KE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Warshaw%20EM%22%5BAuthor%5D


-control study in a highly exposed popula-

tion. Cancer Epidemiol Biomarkers Prev 

2010; 19:1557-1568. 

10.El Ghissasi F, Baan R, Straif K, Grosse Y, 

Secretan B, Bouvard B, Benbrahim- talla L, 

Guha N, Freeman C, Galichet L, Cogliano 

V: WHO international agency for research 

on cancer monograph working group. A 

review on humans carcinogens- part D: 

radiation. Lancet Oncol 2009 Aug; 10

(8):751-2 

11.Hussein MR: Ultraviolet radiation and 

skin cancer: Molecular mechanisms. J Cu-

tan Pathol 2005; 32:191-205. 

12.Kobayashi N, Nakagawa A, Muramatsu 

T, Yamashina Y, Shirai T, Hashimoto MW, 

Ishigaki Y, Ohnishi T, Mori T: Supranuclear 

melanin caps reduce ultraviolet induced 

DNA photoproducts in human epidermis. J 

Invest Dermatol 1998; 110:806-810.  

13.Garibyan L, Fisher DE: How sunlight 

causes melanoma. Curr Oncol Rep 2010; 

12:319-326.  

14.Raimondi S, Sera F, Gandini S, Iodice S, 

Caini S, Maisonneuve P, Fargnoli MC: 

MC1R variants, melanoma and red hair 

color phenotype: A meta-analysis. Int J 

Cancer 2008; 122:2753-2760. 

15.Halder RM, Bridgeman-Shah S: Skin 

cancer in African Americans. Cancer 1995; 

75:667-673. 

16.Gandini S, Sera F, Cattaruzza Ms, Pas-

quini P, Zanetti R, Masini C, Boyle P, Melchi 

CF: Meta analysis of risk factors for cuta-

neous melanoma: III. Family history, actinic 

damage and phenotypic factors. Eur J Can-

cer 2005 Sep; 41(14): 2040-59 

17.Olsen CM, Carrol HJ, Whiteman DC: 

Estimating the attributable fraction for 

melanoma: a meta analysis of pigmentary 

characterists and freckling. Int J Cancer 

2010 Nov 15; 127 (10): 2430-45 

18. Autier P, Dorè JF, Nègrier S, Lienard D, 

Pannizon R, Lejeune FJ, Guggisberg, Egger-

mont AM: Sunscreen use and duration of 

sun exposure: a double blind, randomized 

trial. J Nat Cancer Inst 1999 Aug 4; 91 

(15): 1304-9. 

19.Autier P. Dorè JF, Reis AC, Griveggnèe 

A, Ollivaud L, Truchetet F, Chaoun E, Rot-

mensz N, Severi G, Cesarini JP: Sunscreen 

use and intentional exposure to ultraviolet 

A and B radiation: a double blind random-

ized trial using personal dosimeters. Br J 

cancer 2000 Nov; 83 (9): 1243-8 

20.MacKie RM, McHenry P, Hole D: Acceler-

ated etection with prospective surveillance 

for cutaneus malignance melanoma in high 

risk groups. Lancet 1993 Jun 26; 341 

(8861): 1618-20 

21.Holman CD, Armstrong BK: Pigmentary 

traits, ethnic origin, benign nevi, and fam-

ily history as risk factors for cutaneous 

malignant melanoma. J Natl Cancer Inst. 

1984;72:257-260 

22.Marrett LD, King WD, Walter SD, From L: 

Use of host factors to identify people at 

high risk for cutaneous malignant mela-

noma [published correction appears in 

CMAJ. 1992;147:1764]. CMAJ. 1992;147: 

445-453 

23.Skender-Kalnenas TM, English DR, 

Heenan PJ: Benign melanocytic lesions: risk 

markers or precursors of cutaneous mela-

noma? J Am Acad Dermatol. 1995; 

33:1000-1007 

24.Weinstock MA, Colditz GA, Willett WC, 

Stampfer MJ, Bronstein BR, Mihm MC Jr, 

Speizer FE: Moles and site-specific risk of 

nonfamilial cutaneous malignantmelanoma 

in women. J Natl Cancer Inst. 1989; 

81:948-952 

25.Gallagher RP, Rivers JK, Lee TK, bajdik 

CD, McLean DI, Coldman AJ: Broad spec-

trum sunscreen use and development of 

new nevi in white children: a randomized 

controlled trial. JAMA 2000 Jun 14; 283 

(22):2955-60 

26.Chang YM, Barrett JH, Bishop DT, Arm-

strong BK et al :Sun exposure and mela-

noma risk at different latitudes: a pooled 

analysis of 5700 cases and 7216 controls. 

Int J Epidemiol 2009 38(3): 814-830  

SOLAR RADIATION AND CUTANEOUS MELANOMA, p.6 EMBJ, 7(21), 2012 — www.embj.org EMBJ, 8(1), 2013 — www.embj.org 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamashina%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shirai%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hashimoto%20MW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ishigaki%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ohnishi%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mori%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Iodice%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Caini%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maisonneuve%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fargnoli%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stampfer%20MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bronstein%20BR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mihm%20MC%20Jr%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Speizer%20FE%22%5BAuthor%5D

