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The incidence of cutaneous melanoma (CM) has 
increased in the last decade. Some risk factors 
are well known, but there are other possible risk 
factors being studied, such as those involving 
nutrition. The objective of this case-control study 
was to assess the association between diet and 
CM. Classical risk factors, dietary intake, and body 
mass index were assessed. Binary logistic regres-
sion was used to study the association between 
dietary intake and the risk for CM. Classical risk 
factors associated with CM were confirmed. The 
findings suggest that some foods rich in vitamins A 
and D and phytochemicals may be related to CM.

Cutis. 2016;97:421-425.

The incidence of cutaneous melanoma (CM) has 
increased, warranting further study of new risk 
factors.1,2 Hereditary risk factors for CM include 

light-colored eyes; fair skin; light brown, blonde, or red 
hair; tendency to burn; high density of freckles; history 
of other types of skin cancer; high number of common, 
atypical, and/or congenital nevi; and family history 
of skin cancer, as well as risks related to the presence 
of CDKN2A, BRAF, and MC1R gene mutations. 
Environmental risk factors include UV exposure from 
sunlight or tanning beds, among others.3-5

Nutritional factors also have been suggested as 
possible modifiable risk factors for CM.6 Evidence 
from epidemiological studies show that diets rich in 
fruits and vegetables are associated with lower risks for 
several types of cancer.7,8 A growing number of stud-
ies have assessed the effects of diet and the intake of 
nutrients on the prevention of cancer, specifically the 
use of dietary supplements to protect the skin from 
the adverse effects of UV light.6 

Preformed vitamin A (ie, retinol) is necessary 
for the regulation of cell differentiation and also 
can reduce the incidence of skin tumors in animals 
exposed to UV light. Certain carotenoids such as 
α-carotene and β-carotene are metabolized to reti-
nol. These retinol precursors, along with antioxidant 
nutrients, are important components of fruits and 
vegetables and may account for the observed anti-
cancer effects of these foods.8

The aim of this study was to assess the relation-
ship between dietary intake and the risk for CM.

Methods 
Participants—A case-control study was carried out 
between 2012 and 2013 at 3 reference centers 
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PRACTICE POINTS
•	 �Hereditary and environmental risk factors have been identified for cutaneous melanoma (CM).  

Nutritional factors have been suggested as possible modifiable risk factors.
•	 Foods rich in vitamins A and D may be protective risk factors for CM.
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in Porto Alegre, Brazil—Universidade Federal de 
Ciências da Saúde de Porto Alegre, Pontifícia 
Universidade Católica do Rio Grande do Sul, and 
Hospital de Clínicas de Porto Alegre—for the treat-
ment of patients with CM. Enrolled patients were 
18 years and older with a diagnosis of primary CM 
confirmed by histology. Controls were selected from 
patients at the same centers, and they were enrolled 
and matched by institution. Controls were frequency 
matched to cases by sex and age (+/– 5 years). 
Exclusion criteria for controls were those presenting 
with suspicious lesions and those needing radiation 
therapy or chemotherapy due to other diseases. 
The study was approved by the ethics committees 
of the participating centers and informed con-
sent was obtained from all participants. A total of  
191 participants (95 cases; 96 controls) were enrolled 
in the study.

Data Collection—After informed consent was 
obtained, participants were interviewed and were 
clinically examined by an experienced dermatologist 
(C.B.H. and M.M.S.). The questionnaire included 
sociodemographic variables, medical history, pheno-
typic characteristics (ie, Fitzpatrick skin type, skin/
hair/eye color), family history of skin cancer, his-
tory of sunlight exposure, history of sunburns, use of 
artificial tanning, sunscreen use, and detailed dietary 
intake. Physical examination included the assess-
ment of several melanocytic lesions (nevi, freckles/
ephelides, lentigines, and café au lait spots), actinic 
keratoses, solar elastosis, and nonmelanocytic tumors 
following the International Agency for Research on 
Cancer (IARC) protocol.9

Using a food frequency questionnaire, partici-
pants were asked to report their usual frequency of 
consumption of each food from a list of 36 foods. 
The frequency of intake of all groups of food and 
beverages was defined according to the following 
scale: never, rarely (less than once monthly), once 
or twice weekly, 3 to 4 times weekly, 5 to 7 times 
weekly, and more than 7 times weekly. Combination 
of categories was based on the overall distribution 
among controls. Therefore, for some items such as 
mussels and fresh herbs, only 2 categories were used.

Statistical Analysis—A descriptive statistical  
analysis of the results was performed using SPSS  
version 20.0 with absolute and relative frequencies 
for the categorical variables, and mean, SD, and 
median for the continuous variables. The sym-
metry of distributions was investigated using the 
Kolmogorov-Smirnov test. 

A t test for independent groups was applied 
for the continuous variables, while the Pearson 
χ2 test was used for the categorical variables. The 
Fisher exact test was used in situations in which 

at least 25% of the values of the cells presented 
an expected frequency of less than 5. Monte Carlo 
simulation was used when at least 1 variable had a 
polytomic characteristic. Odds ratio (OR) was used 
to estimate the strength of the association between 
exposures and outcome. An unconditional binary 
logistic regression was used to study the association 
between dietary variables and the risk for CM. To 
obtain unbiased estimates, multivariate analyses 
were performed controlling for 1 or more confound-
ing variables. Using low exposure as a base category, 
the risks and 95% CIs were calculated for the  
high-exposure categories. Based on the results of 
bivariate analyses, variables with P≤.25 or lower were 
included in the models. The likelihood ratio test 
was used to decide which covariates should be main-
tained in the model. To test the goodness of fit of the 
models, the Hosmer-Lemeshow statistic was used.

Potential confounding factors considered in the 
logistic regression model were sex; age; education 
level; skin, hair, and eye color; Fitzpatrick skin type; 
presence of freckles, solar lentigines, and actinic 
keratosis; history of nonmelanoma skin cancer; 
number of melanocytic nevi; family history of skin 
cancer; sunburns in adulthood (≥6 episodes a year); 
occupational sun exposure; and history of sunscreen 
use in adulthood.

Results 
A total of 191 participants were enrolled in the study 
(95 [49.7%] cases; 96 [50.3%] controls). Most par-
ticipants were female (60.0% of cases; 59.4% of con-
trols). The mean age (SD) of cases and controls was 
56.8 (13.9) years and 56.5 (13.2) years, respectively. 
Mean body mass index (SD) did not differ between 
cases (27.2 [4.6]) and controls (28.2 [6.5]). Education 
levels of 8 years or less predominated in both groups 
(64.2% of cases; 57.3% of controls). No statistical 
difference was found for sex, age, education, or body 
mass index. The most frequent anatomic sites of CM 
were the trunk (54.7%) and arms (20.0%), and the 
most frequent histological type was superficial spread-
ing (62.8%). The median Breslow thickness was  
0.90 mm. Ulceration was observed in 20.9% of the 
cases, and 67% of participants with CM had a high 
mitotic rate (≥1 mitosis per square millimeter).

Phenotypic characteristics associated with an 
increased risk for melanoma were light brown hair 
(OR, 6.73; 95% CI, 3.30-14.2), blonde/red hair 
(OR, 21.7; 95% CI, 7.51-63.1), light-colored eyes 
(eg, blue, gray, green)(OR, 13.2; 95% CI, 6.13-28.7), 
light brown eyes (OR, 5.01; 95% CI, 2.24-11.5), 
and Fitzpatrick skin types I and II (OR, 7.37; 95% 
CI, 2.90-26.1). Family history of skin cancer was 
associated with an increased risk for CM (OR, 4.31; 
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95% CI, 1.86-10.7) as well as sunburns in adulthood  
(OR, 1.64; 95% CI, 1.17-1.99). Regular sunscreen 
use in adulthood had a 5-fold increased risk for 
CM compared to not using sunscreen regularly 
(OR, 5.6; 95% CI, 2.85-10.7). Regarding pigmented 
lesions, the presence of solar lentigines (OR, 4.8;  
95% CI, 2.2-11.2), 60 or more nevi (OR, 5.4; 95% CI,  
2.4-12.7), and freckles (OR, 3.7; 95% CI,  
1.82-7.64) were all associated with an increased risk 
for CM. Solar elastosis (OR, 2.5; 95% CI, 1.08-5.85), 
actinic keratosis (OR, 9.1, 95% CI, 3.97-20.84), and  
occupational exposure to sun (OR, 2.57; 95% CI, 
1.23-5.38) also were associated with an increased risk 
for melanoma. 

The intake of most of the foods and beverages 
included in the study showed no association with 
CM. High frequency of butter intake (more than 
daily) was a protective factor for CM (OR, 0.33; 
95% CI, 0.16-0.70) compared to low-frequency con-
sumption (daily and less than daily). Consumption 
of mussels (OR, 0.53; 95% CI, 0.29-0.97) and 
oregano (OR, 0.28; 95% CI, 0.12-0.66) also were 
shown to be protective against CM (OR, 0.53; 
95% CI, 0.29-0.97). Regarding beverages, those 
in the highest categories of consumption—liquor  
(OR, 2.12; 95% CI, 1.09-4.12) and spirits  
(OR, 2.23; 95% CI, 1.16-4.68)—were associated 
with an increased risk for CM. 

To identify the relationship between CM and 
the consumption of some foods that were relevant 
on bivariate analysis, we performed a multivariate 
model. When adjustments were made, the asso-
ciation remained for butter (OR, 0.141; 95% CI, 
0.032-0.613) and oregano (OR, 0.176; 95% CI, 
0.042-0.735), while the risk associated with the 
consumption of both liquor (OR, 1.511; 95% CI,  
0.39-5.90) and spirits (OR, 0.755; 95% CI,  
0.130-4.393) disappeared (Table).

Comment 
Observational studies show that diets rich in fruits 
and vegetables are associated with a lower risk for 
different types of cancers.7,8 According to some stud-
ies, more than 30% of cancers in adulthood could be 
prevented or delayed by appropriate dietary intake 
and physical activity.10 However, there are still lim-
ited data on some specific cancers such as CM. 

Substantial differences in the incidence of CM 
among different populations have suggested that 
environmental factors may play an etiological role 
in the development of CM and diet could be one of 
the modifiable risk factors.11-13 

Initially, we assessed the already known risk factors 
for CM, and results showed a significantly increased 
risk for participants with light brown, blonde, or red 

hair (P<.0001); light-colored and light brown eyes 
(P<.0001); Fitzpatrick skin types I and II (P<.0001); 
positive family history of skin cancer (P=.001); 
the presence of solar lentigines (P<.001), freckles 
(P<.001), and actinic keratosis (P<.0001); and high 
number of nevi (P<.0001). Sunburns in adulthood 
(P<.001) were associated with an increased risk  
for CM, and our findings are in agreement with  
the literature.12

Besides confirming the well-known risk factors 
for CM, our study also showed that some foods  
(eg, butter, oregano) may act as important protective 
factors in CM. It could be argued that the increased 
risks associated with the well-known risk factors  
(eg, Fitzpatrick skin type, number of sunburns) 
might not be as strong and/or could be modulated 
by dietary factors. To further elucidate this critical 
issue, we analyzed our data by examining the joint 
relationship between dietary consumption, individ-
ual characteristics, sun exposure, and melanoma. We 
conducted a multivariable analysis controlling for 
the well-known risk factors and our findings suggest 
that both butter and oregano, foods that are rich in 
vitamins A and D, are independent and protective 
risk factors for melanoma.

Vitamin A (retinol) is a fat-soluble, organic com-
pound that cannot be synthesized by humans but 
is necessary for normal physiological function and 
therefore is classified as an essential nutrient. The 
main source of vitamin A in the human diet is from 
retinyl esters, mostly from animal products such as 
dairy products (eg, butter) as well as from plant-based, 
provitamin A carotenoids (α-carotene, β-carotene) 
that can be converted to retinol in the intestines.14 

Some case-control studies have investigated the 
association of vitamin A intake and CM risk, report-
ing mixed findings. Naldi et al15 found a notable 
inverse association between vitamin A intake and 
CM risk. Le Marchand et al16 found no inverse 
association for carotenoids or retinol. Kirkpatrick 
et al17 found no evidence of a protective effect 
for vitamin A or carotenoids on CM. However, 
the Nurses’ Health Study and the Nurses’ Health  
Study II reported inverse associations between CM 
and retinol from foods and dietary supplements.8 

Dairy products such as butter contain several 
components considered to be potentially anticar-
cinogenic, such as calcium, vitamin D, butyric 
acid, conjugated linoleic acid, sphingolipids, and 
probiotic bacteria. Some studies found an inverted 
association between melanoma and high intake of 
dairy products or other dietary sources of vitamin D, 
while some investigators showed no association.6,18 

Fortes et al18 assessed the role of diet on CM and 
found no protective effects of butter intake against 
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the development of melanoma; however, a protec-
tive effect was found for carrots, which are rich 
in provitamin A (β-carotene) and for the regular 
intake of herbs rich in polyphenols (eg, rosemary). 
In our study, we found a protective effect against 
CM for butter but not for other dairy products. 
These findings could be explained by the high con-
tent of vitamin A in butter in comparison to other 

dairy products. Habitual intake of oregano also was 
associated with a protective effect for CM. Oregano 
is rich in polyphenols such as carvacrol, thymol, and 
rosmarinic acid, which are known for their antioxi-
dant capacities and the inhibition of cyclooxygen-
ase.19-21 At experimental levels, both carvacrol and 
thymol have been shown to inhibit the growth of 
melanoma cells.19,20 Rosmarinic acid, contained by 

Dietary Intake and Melanoma Risk: Multivariate Analysis 

Variables 

                    Groupa

Odds Ratiob

(95% CI) P Value
Cases, n (%) 
(n=95)

Controls, n (%)  
(n=96)

Butter

≤7 times weekly 83 (87.4) 67 (69.8) 1

>7 times weekly 12 (12.6) 29 (30.2) 0.141 (0.032-0.613) .009

Milk

≤7 times weekly 46 (48.4) 56 (58.3) 1

>7 times weekly 49 (51.6) 40 (41.7) 0.962 (0.278-3.329) .951

Tomatoes (in season)

≤2 times weekly 44 (46.3) 34 (35.4) 1

>2 times weekly 51 (53.7) 62 (64.6) 0.636 (0.355-1.138) .128

Tomatoes (out of season)

≤2 times a week 51 (53.7) 38 (39.6) 1

>2 times a week 44 (46.3) 58 (60.4) 0.503 (0.136-1.017) .063

Mussels

Yes 28 (29.5) 42 (43.8) 0.403 (0.125-1.035) .084

No 67 (70.5) 54 (56.3) 1

Oreganoc

Yes 48 (64.9) 65 (86.7) 0.176 (0.042-0.735) .017

No 26 (35.1) 10 (13.3) 1

Liquors

Never 62 (65.3) 76 (79.2) 1

Rarely or more 33 (34.7) 20 (20.8) 1.511 (0.39-5.90) .552

Spirits

Never 68 (71.6) 80 (83.3) 1

Rarely or more 27 (28.4) 16 (16.7) 0.755 (0.130-4.393) .754

aPercentages obtained based on the total of each group.  
b�Odds ratio adjusted for sex; age; education level; skin/hair/eye color; Fitzpatrick skin type; presence of freckles, solar lentigines, and actinic 
keratosis; history of nonmelanoma skin cancer; number of melanocytic nevi; family history of skin cancer; sunburns in adulthood; occupa-
tional sun exposure; and history of sunscreen use in adulthood. All food items that were statistically significant were introduced in the model. 

cTotals may vary because of missing values.
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both rosemary and oregano, have been shown at 
experimental levels to have photoprotective effects 
against melanoma.21 

The relationship between dietary and nutritional 
intake and CM has a great potential that should 
be further explored. Tong and Young22 showed  
that proanthocyanidins found in grape seeds,  
epigallocatechin-3-gallate, resveratrol, rosmarinic 
acid, lycopene, and fig latex have demonstrated  
clear anticancer effects toward melanoma.

The strength of this study is the high response rate 
of both cases and controls and the use of incidence 
melanoma cases that decrease recall bias. A limita-
tion of our study is that food portions were based on 
average portion size for each food item and there-
fore it can capture habitual consumption but not 
calculate actual nutrient intake. Misclassification 
of dietary exposure also could be a problem. Part of 
this misclassification is a result of a food frequency 
questionnaire being an imperfect measure of dietary 
history; however, we evaluated the reproducibility 
of the food frequency questionnaire used in this 
case-control study. Overall, there was a fair to good 
reproducibility between answers in 2 different peri-
ods (12 months apart). For example, agreement for 
frequency of intake of fresh herbs, tomatoes, and 
butter were 90.8%, 83.1%, and 83.3%, respectively. 

Our sample size had sufficient statistical power to 
detect the effects of diet on CM.

Conclusion
Our study indicates that butter and oregano intake 
seem to have a protective role against the develop-
ment of CM. Further studies are needed to confirm 
these findings. 
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