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2.2.23 Malignant melanoma

Malignant melanoma is the most lethal of the 
cancers of the skin. The incidence of melanoma 
varies between countries and is related to skin 
colour, with a higher risk for populations with 
lighter skin. Melanoma is known to be caused by 
exposure to ultraviolet radiation in people who 
are susceptible because of family history and/or 
who have a tendency to burn easily as a result of 
exposure to sunlight.

In 2001, the Working Group of the IARC 
Handbook on weight control and physical activity 
(IARC, 2002) concluded that the evidence of an 
association between avoidance of weight gain 
and malignant melanoma was inadequate.

(a) Cohort studies

The evidence published since 2000 includes 
eight cohort studies (excluding analyses that 
were later updated and analyses based on fewer 
than 100 incident cases) (Table  2.2.23a, web 
only, available at: http://publications.iarc.fr/570) 
and one meta-analysis (Table 2.2.23b, web only, 
available at: http://publications.iarc.fr/570).

In most studies, there was no association 
between BMI and risk of melanoma (Calle 
et al., 2003; Rapp et al., 2005; Dennis et al., 
2008; Pothiawala et al., 2012; Bhaskaran et al., 
2014). However, findings by sex have not been 
consistent. In two studies in men only, the 
estimated relative risk for BMI ≥ 30 kg/m2 was 
1.35 (95% CI, 1.06–1.73) in Swedish construc-
tion workers (Samanic et al., 2006) and 1.29 
(95% CI, 1.14–1.46) in White men in the United 
States Veterans cohort (Samanic et al., 2004). In 
the Million Women Study (Reeves et al., 2007), 
the risk was also significantly increased (RR per 
10 kg/m2, 1.24; 95% CI, 1.03–1.48). In a meta-ana-
lysis of cohort studies (Sergentanis et al., 2013), 
the estimated relative risk of obesity was 1.30 
(95% CI, 1.17–1.45) in men (based on 7 studies) 

and 0.87 (95% CI, 0.70–1.08) in women (based 
on 6 studies).

Three cohorts have examined weight at 
earlier ages in relation to risk of melanoma. In 
both the Nurses’ Health Study and the Male 
Health Professionals Follow-Up Study, BMI at 
10 years before baseline was not related to risk 
(Pothiawala et al., 2012); in the study of agricul-
tural workers in the USA (Dennis et al., 2008), 
recalled BMI at age 20 years was positively asso-
ciated, with an estimated relative risk for BMI 
≥ 25 kg/m2 of 2.55 (95% CI, 1.52–4.30).

(b) Case–control studies

The meta-analysis by Sergentanis et al. (2013) 
included 10 published case–control studies that 
evaluated the association between BMI and risk 
of melanoma (Table 2.2.23b, web only, available 
at: http://publications.iarc.fr/570). The associ-
ation between BMI and melanoma was signifi-
cant both in overweight men and in obese men, 
although there was considerable between-study 
heterogeneity. No such association was observed 
in women. When the cohort and case–control 
studies were combined, the pooled effect esti-
mate was 1.31 (95% CI, 1.18–1.45) in overweight 
men and 1.31 (95% CI, 1.19–1.44) in obese men. 
In women, no association was observed in either 
category (Sergentanis et al., 2013). [There was 
evidence for confounding by exposure to sunlight 
in women.]

The pooled analysis of case–control studies 
(Olsen et al., 2008) assessed BMI in early adult-
hood and weight change in relation to risk of 
melanoma in women. There was no association 
between BMI in early adulthood and mela-
noma risk, but an elevated risk was associ-
ated with a weight gain of 2 kg or more during 
adult life (pooled OR, 1.5, 95% CI, 1.1–2.0) (see 
Table  2.2.23b, web only, available at: http://
publications.iarc.fr/570).
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