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Abstract While alcohol consumption is known to

increase the risk of several types of cancer, evidence

regarding the association between alcohol and melanoma is

inconclusive. This pooled analysis was conducted to

examine total alcohol consumption (grams per day), and

type of alcohol consumed (beer, wine, beer and wine

combined, and liquor) in relation to melanoma among

women using original data from eight completed case–

control studies (1886 cases and 2113 controls), with

adjustment for the potential confounding effects of sun

exposure-related factors. We found a positive association

with ever consuming alcohol [adjusted pooled odds ratio

(pOR) 1.3, 95 % confidence interval (CI) 1.1–1.5].

Specifically the pORs were 1.4 (95 % CI 1.1–1.8) for wine,

1.1 (95 % CI 0.9–1.5) for beer and 1.2 (95 % CI 1.0–1.4)

for liquor. However, the pOR for the highest fourth of

consumption compared with never consumption was 1.0

(95 % CI 0.7–1.3) without evidence of a trend with

increasing amount of total alcohol, or separately with

amount of beer, wine or liquor consumed. Stratifying by

anatomic site of lesion, number of nevi, age group, or

histologic subtype did not alter these results. Although the

results showed a weak positive association between ever

consuming alcohol and melanoma occurrence, our findings

do not provide strong support for the hypothesis that

alcohol consumption plays a role in the development of

melanoma in women.

Keywords Alcohol drinking � Melanoma � Skin

neoplasms � Case–control studies � Epidemiology

Introduction

Melanoma is a potentially fatal skin cancer with increasing

incidence for several decades in most white populations

worldwide. It is estimated that over 232,000 new cases of

melanoma occurred in 2012 worldwide with more than
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250,000 cases expected in 2015 [7]. The major environ-

mental cause of melanoma is excessive exposure to ultra-

violet (UV) radiation [19]. Given the consumption of

alcohol increases the risk of developing several cancers,

including a range of gastro-intestinal cancers [39], alcohol

may also be related to the development of melanoma. The

proposed mechanism is that the consumption of alcohol

may exacerbate the production of oxidative stress. This

process results in DNA damage and carcinogenesis by

increased photosensitivity and compromised antioxidant

defense mechanisms of the skin [30]. However, epidemi-

ological evidence for an effect of alcohol consumption on

the risk of melanoma remains inconclusive. This is despite

suggestive findings from a recently published systematic

review and meta-analysis where 14 case–control and two

cohort studies of alcohol consumption and melanoma risk

were identified [29]. Meta-analysis of their data suggested

that people who had consumed any alcohol had a signifi-

cant 20 % increased risk of melanoma compared with

those who never had consumed alcohol. However, this

significant association was seen mainly in women and the

overall results of the meta-analysis when restricted to

studies that had adjusted for sun exposure showed no sig-

nificant association [29]. Thus the observed positive asso-

ciation may have been confounded by sun exposure.

In order to clarify whether there is an association

between alcohol consumption and melanoma independent

of sun exposure, we conducted a pooled analysis using the

original data from eight completed case–control studies of

melanoma in women. These studies had collected detailed

information about both sun exposure and alcohol con-

sumption. Our analyses also extend previous investigations

by including amount of alcohol consumption, histologic

subtype and anatomic site.

Materials and methods

This study was restricted to women because the original

primary aim of the collaboration was to examine the effects

of reproductive factors and sex hormones on the risk of

melanoma. A detailed description of the general methods

used in our collaborative analyses is provided elsewhere

[20, 33]. Briefly, we analyzed studies completed before

July 1994 that included melanomas diagnosed both as

inpatients and outpatients, had collected data through a

personal interview on important risk factors for melanoma

(i.e., pigmentary traits and sun exposure history), and

included at least 100 women with melanoma and 100

women controls. A total of 12 case–control studies were

available [2, 6, 10, 12, 16, 17, 21, 24, 27, 32, 34, 40], but

four were excluded from this analysis because information

on alcohol consumption was not collected [16, 34, 40] or

was no longer available [17]. Descriptive statistics for each

of the variables used in the pooled analysis were compared

with published results and provided to the original study

investigators to ensure their accuracy. Six of the eight

studies included in the pooled analyses were population-

based [10, 12, 21, 24, 27, 32]; the remaining two [2, 6]

were based in hospital/clinic settings (Table 1).

Study variables

Although measurement of alcohol use varied across stud-

ies, all had categorized alcohol consumption by drinks per

day, per week, or per month. Thus drinks per day was our

main variable for analysis of current alcohol intake, and

was expressed as grams of alcohol per day, standardized to

the portion size and alcohol content specific to each study

and its locale [15, 35]. This approach is used routinely in

epidemiologic studies of alcohol and health outcomes [38].

Data specific to beer and wine consumption were available

for five studies [2, 10, 12, 21, 27]. One study asked

specifically about beer and wine consumption combined

[24]. To include these data with the rest, we created a beer

plus wine intake variable and calculated the combined

alcohol from both beer and wine from the five other studies

with available data [2, 10, 12, 21, 27]. The information on

liquor consumption was available from six studies [2, 10,

12, 21, 24, 27].

Participants were classified by alcohol consumption

status (‘‘never’’ or ‘‘ever’’) and dividing consumption

levels into equal fourths. We also assessed the risk of

melanoma separately for each type of alcohol, and these

consumption levels were categorized into equal thirds. The

non-consumption category was used as the referent group.

We also examined variables that could potentially

modify or confound the analysis of alcohol-related factors

and melanoma risk namely educational level; hair, eye and

skin color; freckling; family history of melanoma in a first

degree relative; skin reaction to acute sun exposure; indoor

tanning exposure, or outdoor sunbathing [20]. Level of

education was categorized into: grade/high school, college,

or graduate school, except two studies [21, 27] that inclu-

ded a category for technical school. We used the classifi-

cation scheme developed for earlier pooled analyses for

hair color, eye color and family history of melanoma [3, 9].

Skin reaction to acute sun exposure was categorized into

three groups (never burn, burn then tan, or always burn).

Information on the number of nevi was dichotomized as

‘‘none’’ or ‘‘any’’ as the definition and method to assess

nevi differed greatly across studies, and categorical anal-

ysis resulted in insufficient numbers in each cell to

undertake analyses. We selected the sun exposure-related

factors most strongly associated with melanoma risk within

each study i.e., history of sunburns [2, 6, 12, 32], history of
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sunburns in childhood [27], history of sunburns as a teen-

ager/young adult [24], recreational sun exposure [10], and

sun exposure in childhood [21].

Statistical analysis

A two-stage method of analysis was used to obtain both

study-specific odds ratios (ORs) and pooled ORs (pORs)

with 95 % confidence intervals (CIs) [33]. In the first stage

of analysis, each study was analyzed according to its

original design. Frequency-matched studies were fitted to

unconditional logistic regression models with categories of

age along with other covariates. Pair-matched studies were

fitted to conditional logistic regression models, using the

original matched pairs and additional covariates. To eval-

uate inter-study variability, we examined the study-specific

ORs and tested for statistical heterogeneity using a v2 test.

The pooled exposure effect was estimated in a second-

stage linear model as the average of the study-specific ORs,

weighted by the inverse marginal variances. The marginal

variance was the sum of the individual study variance and

the variance of the random study effect. In the absence of

heterogeneity, the marginal variance was the study-specific

variance alone [33]. We used a critical value of t = 2.36

for all two-stage analyses, regardless of number of studies

in the analysis, to be consistent with the t statistic that

would be used with joint-effects models. In the presence of

heterogeneity, we examined potential sources of hetero-

geneity by stratifying on type of control group (population

vs. hospital-based controls) and how the questionnaire was

administered (telephone vs. in-person interview) and

applied a random effects model.

All estimates were age-adjusted. To assess the effects of

other potentially confounding factors (including educa-

tional level, hair, eye and skin color, freckling, presence of

dysplastic nevi, family history of melanoma in a first

degree relative, ethnicity, number of nevi on the arms, skin

reaction to sun exposure, sun exposure history [20], and

total energy intake (Kirkpatrick et al. [21] only), we

examined the percent change in the age-adjusted pOR with

the addition of each factor using standardized groupings [3,

9, 20]. Variables resulting in a 10 % or greater change in

the estimate were included in the final models. To assess

stratum-specific effects (e.g., age category or anatomical

site), we broke the pairs and stratified on age (\50,

or C50 years), anatomical site, histological subtype and

the presence of nevi.

Our main analyses were based on all melanomas com-

bined. Additionally, we separately computed odds ratios

for each of the primary exposure variables by histologic

subtype [superficial spreading melanoma (SSM), nodular

melanoma (NM) and lentigo maligna melanoma (LMM)].

In the analysis of less common histologic subtypes (NM

and LMM), we broke the pair-matched sets to increase

statistical power and analyzed the studies adjusting for the

original age categories using conditional logistic regres-

sion. All analyses were conducted using SAS (SAS Insti-

tute, Cary, NC).

Results

The eight case–control studies provided a total of 1886

melanoma cases and 2113 controls for the analysis. Among

them, 72 % of cases (n = 1351) and 69 % of controls

(n = 1460) had ever consumed alcohol and 8 % of cases

(n = 115) and controls (n = 135) had consumed at least

10 g per day of alcohol on average. Compared with women

who ‘never’ had consumed alcohol, the overall pOR for

women who ‘ever’ consumed was 1.3 (95 % CI 1.1–1.5)

(Table 2) with statistically significant heterogeneity in the

results (Supplemental Table in Online Resource 1). When

the amount of alcohol consumption was examined, the

pOR for the highest fourth of consumption compared with

women who never consumed alcohol was 1.0, and no trend

in risk was observed with increasing amount of alcohol

consumed. None of these results were changed by more

than 10 % with the addition of potentially confounding

factors. We also assessed whether alcohol consumption and

exposure to indoor tanning devices or sun exposure inter-

acted to affect risk of melanoma. We observed a statisti-

cally significant interaction between alcohol and never/

ever-use of tanning devices (pinteraction = 0.043). Among

those who never used tanning devices, consumption of

alcohol was positively associated with melanoma (Never

vs. Ever OR 1.38; 95 % CI 1.17–1.64) whereas there was

no association among women who ever used tanning

devices (Never vs. Ever OR = 0.99; 95 % CI 0.72–1.33).

There was no evidence of interaction of alcohol intake with

history of severe sunburn in the association with melanoma

(pinteraction = 1.00). Regardless of history of severe sun-

burns, those who consumed alcohol had raised ORs

although they were not statistically significant.

When alcohol consumption from the different types of

beverages was examined, similar patterns of associations

were observed (Table 2). The pORs for women who ‘ever’

had consumed wine, beer and wine combined, and liquor

were slightly higher compared with those who ‘never’

consumed these beverages and in the case of wine, the

association was statistically significant. However, there

was no trend of increasing risk observed with increasing

amounts of alcohol consumed for any beverage type. We

further examined whether the relation between alcohol

consumption and melanoma risk followed a nonlinear

pattern by fitting parametric (quadratic, square root) and

nonparametric nonlinear models (spline and loess) to total

822 Arch Dermatol Res (2015) 307:819–828
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Table 2 Adjusted pooled odds ratios (pOR) for melanoma in women in relation to consumption of alcohol and types of alcohol consumed

Exposure measure Cases n (%) Controls n (%) pOR (95 % CI)

Total

Alcohol consumptiona

Never 535 (28.4) 653 (30.9) 1.0 (Ref)

Ever 1351 (71.6) 1460 (69.1) 1.3 (1.1–1.5)b

Amount of alcohol consumed (g/day)c

None 535 (28.9) 653 (31.2) 1.0 (Ref)

Q1: 0.5 to\3.5 417 (22.5) 420 (20.1) 1.3 (1.0–1.7)

Q2: 3.5 to\6.8 351 (19.0) 357 (17.1) 1.3 (1.0–1.7)

Q3: 6.8 to\14.4 252 (13.6) 293 (14.0) 1.3 (0.9–1.7)

Q4: 14.4 to 127.3 297 (16.0) 370 (17.7) 1.0 (0.7–1.3)

Beerd

Beer consumption

Never 725 (72.4) 878 (71.8) 1.0 (Ref)

Ever 389 (34.9) 506 (36.6) 1.1 (0.9–1.5)

Amount of alcohol consumed from beer (g/day)

None 725 (65.2) 878 (63.6) 1.0 (Ref)

T1: 0.5 to\3.2 225 (20.2) 256 (18.6) 1.2 (0.9–1.7)

T2: 3.2 to\ 7.4 86 (7.7) 129 (9.3) 1.2 (0.7–2.1)

T3: 7.4 to 71.1 76 (6.8) 117 (8.5) 0.9 (0.6–1.5)e

Wined

Wine consumption

Never 428 (38.4) 583 (42.1) 1.0 (Ref)

Ever 686 (61.6) 801 (57.9) 1.4 (1.1–1.8)b

Amount of alcohol consumed from wine (g/day)

None 428 (38.4) 583 (42.1) 1.0 (Ref)

T1: 0.5 to\ 3.6 295 (26.5) 342 (24.7) 1.4 (1.0–1.9)

T2: 3.6 to\ 8.2 199 (17.9) 232 (16.8) 1.4 (0.9–2.0)

T3: 8.2 to 94.6 192 (17.2) 227 (16.4) 1.3 (0.8–1.9)

Beer and winef

Beer and wine Consumption

Never 542 (37.3) 692 (39.5) 1.0 (Ref)

Ever 913 (62.7) 1058 (60.5) 1.3 (1.0–1.6)b

Amount of alcohol consumed from beer and wine (g/day)

None 542 (37.3) 692 (39.5) 1.0 (Ref)

T1: 0.5 to\4.4 442 (48.4) 447 (42.2) 1.4 (1.1–1.9)

T2: 4.4 to\11.1 236 (25.8) 303 (28.6) 1.2 (0.9–1.7)

T3: 11.1 to 120.6 235 (25.7) 308 (29.1) 1.0 (0.7–1.4)

Liquorg

Liquor consumption

Never 705 (48.5) 910 (52.0) 1.0 (Ref)

Ever 750 (51.5) 839 (48.0) 1.2 (1.0–1.4)b

Amount of alcohol consumed from liquor (g/day)

None 576 (52.7) 734 (52.8) 1.0 (Ref)

T1: 0.5 to\2.0 243 (22.2) 299 (21.5) 1.2 (0.9–1.6)

T2: 2.0 to\4.3 116 (10.6) 142 (10.2) 1.1 (0.7–1.6)
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grams of alcohol consumed per day (untransformed, log

transformed) but found no evidence of a nonlinear pattern

(data not shown).

In analyses stratified by anatomic site (Table 3), the

pOR was increased for melanoma of the trunk observed

among women who ‘ever’ compared with ‘never’ had

consumed alcohol (pOR 1.5, 95 % CI 1.1–1.9). But again,

melanoma risk did not vary with the amount of alcohol

consumed; and there was little to no evidence of an asso-

ciation with the other anatomic sites.

We further conducted an analysis stratified by the

number of nevi (Table 4). Among women with any nevi

present, higher pORs were observed for those who ‘ever’

had consumed alcohol compared with women who ‘never’

consumed (pOR 1.4, 95 % CI 1.1–1.7) but there was no

trend with amount of alcohol consumed. Among women

with no nevi, alcohol consumption was unrelated to

melanoma.

As menopausal status could have modified the associa-

tion, analyses were stratified broadly into pre- and post-

menopausal groups (\50 years and C50 years). In both

groups, a modest association was observed without evi-

dence for dose–response effect (Supplemental Table in

Online Resource 2). Finally, alcohol consumption was not

related to risk of any specific histologic subtype of mela-

noma (Supplemental Table in Online Resource 3).

Discussion

In this pooled analysis, we found an overall positive

association between ever having consumed alcohol and

incident melanoma in women. However, the association

between the amount of alcohol consumed and incidence of

melanoma was seen irrespective of the type of alcohol

consumed. The magnitude of associations changed very

little after adjustment for known confounding factors, and

no significant dose–response associations were seen with

increasing amounts of alcohol (including specific types)

consumed. Further, our findings did not suggest that the

association was specific to any particular anatomic site or

histologic subtype nor was modified by the presence of

nevi or age groups that reflected menopausal status.

These findings contrast results from a large cohort of US

post-menopausal women in the Women’s Health Initiative

Observational Study (WHI OS) that reported that the

amount of alcohol consumption, and the preference of white

wine and liquor (but not beer or red wine) were significantly

positively associated with melanoma after adjustment for

sun exposure and other risk factors for melanoma [23].

Variation in methods makes it difficult to compare the

findings from WHI OS and ours. For example, in WHI OS,

alcohol use at baseline was categorized as the number of

drinks/week; and they measured alcohol preference rather

than types of alcohol consumed. However, women in the

WHI OS who were excluded from the analyses may have

had higher melanoma risk compared with those who were

included. The observed positive association may be biased

because women who were non- and ex-alcohol consumers,

older, obese, and obtained less education were also more

likely to be excluded [23]; and people who have such

characteristics often have increased risk of disease. The

nature of the study design may also have influenced the

conflicting findings as ours is retrospective whereas the

WHI OS is a prospective study design.

A recently published systematic review and meta-analysis

of alcohol consumption in relation to melanoma based on 14

case–control studies and two cohort studies (not including

the WHI OS [23] ) reported findings that agreed with our

results for ever vs. never alcohol exposure: men and women

Table 2 continued

Exposure measure Cases n (%) Controls n (%) pOR (95 % CI)

T3: 4.3 to 44.4 159 (14.5) 214 (15.4) 0.9 (0.6–1.3)

Adjusted for age

CI confidence intervals, T1 lowest third, T2 middle third, T3 highest third
a Alcohol consumption was missing from Smith et al. (1 case) [32], Gallagher et al. (15 cases, 8 control subjects) [10], Green et al. (23 cases, 25

control subjects) [12], Langholz et al. (1 control subject) [24]
b v2 heterogeneity, p\ 0.05; estimate based on a random effects model
c n = 54 missing from Smith et al. (34 cases and 20 controls) [32]
d Five studies included: Bataille et al. [2], Gallagher et al. [10], Green et al. [12], Kirkpatrick et al. [21], Østerlind et al. [27] (grams alcohol in

beer is missing from Green et al. 2 cases and 4 controls)
e Additional adjustment for education
f Six studies included with beer and wine combined data: Bataille et al. [2], Gallagher et al. [10], Green et al. [12], Kirkpatrick et al. [21],

Langholz et al. [24], Østerlind et al. [27] (grams alcohol in beer is missing from Green et al. (2 cases and 4 controls)
g Six studies included with liquor data for ever use: Bataille et al. [2], Gallagher et al. [10], Green et al. [12], Kirkpatrick et al. [21], Langholz

et al. [24], Østerlind et al. [27], and five studies were included for tertile categories (Gallagher et al. [10] was excluded)
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who consumed any alcohol had a 20 % increased risk of

melanoma compared with non/occasional alcohol con-

sumers [29]. Analyses restricted to women, based on three

studies, also showed a significant 26 % increased risk with

ever consuming alcohol. Unlike our overall results which did

not change on adjustment of sun exposure, a positive but non-

significant association was observed when the meta-analysis

was limited to studies that adjusted for sun exposure. How-

ever, their adjusted result was similar to our detailed findings

after adjustment (including interaction terms) for specific

high-risk UV exposures from severe sunburns or use of

tanning devices. Their findings also suggest dose–response

relationship when men and women were combined; how-

ever, these significant risk estimates were based on studies

not adjusted for sun exposure and there was significant

heterogeneity in the included studies.

It is possible that our findings were influenced by

socioeconomic factors, though when we included educa-

tion in the analyses as an indicator of socioeconomic

position, the pooled odds ratios changed negligibly. Edu-

cation has been associated with alcohol intake patterns in

women, especially in developed countries [28]. While

women in higher socioeconomic groups are more likely to

consume alcohol compared with their counterparts in lower

socioeconomic groups [28, 31], women in lower socioe-

conomic groups are more likely to binge drink [8]. Further,

the associations between socioeconomic position and

melanoma vary from positive in Europe [18], to positive

[14, 26] or negative in the US [13], to no association in

Australia [1]. This complexity makes it difficult to assess

the likely effect of socioeconomic differences if any on our

final pooled results.

A major strength of our pooled study was only including

studies with available data on sun exposure. Also, pooling

the data from eight case–control studies increased the sta-

tistical power we had to examine the association between

the amount and type of alcohol usually consumed. Pooled

analyses also allowed us to undertake sub-group analyses

to examine the associations by anatomic site of lesion,

histologic subtype, age group, and number of moles.

A limitation of this study is that the data for alcohol

consumption were collected by self-report. While alcohol

consumption is generally under-reported among heavy

drinkers [4], older or highly educated women also tend to

under-estimate their past intake [25]. In addition, the

accuracy of recalled intake may be influenced by current

intake [25]. Moreover, in case–control studies, recall bias is

a concern because exposure information (alcohol intake) is

collected retrospectively. If the cases systematically under-

estimated or over-estimated their intake across all exposure

quartiles compared with controls, this could have distorted

the reported effect estimates and dose–response associa-

tions [37] with attenuation of the latter if the bias operated

more among heavy-drinkers. A previous study that inves-

tigated the effect of potential recall bias in alcohol intake

and breast cancer found that cases had somewhat more

biased reports than controls [11]. Even if misclassification

of the alcohol drinking level was similar between cases and

controls, distorted associations in any direction are possible

with use of polychotomous exposure variables [5]. Further,

we could not discriminate lifetime abstainers and former

alcohol consumers and yet these groups often have very

different characteristics regarding health consciousness and

possibly other factors that influence their risk of melanoma

[22]. Such measurement errors may also have contributed

to our observed lack of dose–response despite a statistically

significant overall association with ever- vs. never-con-

sumption [36]. Finally, the studies included for this pooled

Table 4 Adjusted pooled odds ratios (pOR) for melanoma in women in relation to alcohol consumption by presence or absence of nevi

Exposure measure Nevi absent Nevi present

Cases n (%) Controls n (%) pOR (95 % CI) Cases n (%) Controls n (%) pOR (95 % CI)

Total alcohol consumptiona

Never 107 (31.6) 189 (26.1) 1.0 (Ref) 360 (30.2) 366 (35.7) 1.0 (Ref)

Ever 232 (68.4) 534 (73.9) 0.8 (0.6–1.2) 831 (69.8) 660 (64.3) 1.4 (1.1–1.7)

Amount of alcohol (g/day)b

None 72 (30.9) 13 (3.0) 1.0 (Ref) 202 (28.9) 242 (34.3) 1.0 (Ref)

Q1: 0.5 to\1.4 43 (18.5) 112 (25.6) 0.7 (0.2–2.0) 145 (20.7) 130 (18.4) 1.5 (0.7–3.0)

Q2: 1.4 to\3.5 41 (17.6) 92 (21.0) 0.8 (0.3–2.5) 147 (21.0) 129 (18.3) 1.6 (0.8–3.1)

Q3: 3.5 to\6.7 37 (15.9) 101 (23.1) 0.8 (0.2–2.3) 104 (14.9) 100 (14.2) 1.4 (0.6–3.1)

Q4: 6.7 to 44.4 40 (17.2) 120 (27.4) 0.6 (0.2–1.8) 102 (14.6) 105 (14.9) 1.2 (0.5–2.5)

Adjusted for age

CI confidence intervals, Q1 lowest fourth, Q2 second lowest fourth, Q3 second highest fourth, Q4 highest fourth
a Seven studies included in the analyses
b Three studies included in the analyses

826 Arch Dermatol Res (2015) 307:819–828

123



analyses were made up from melanomas diagnosed

between 1979 and 1993. Methods to collect information on

alcohol intake and other potential confounding factors have

not changed substantially, and we have that no grounds to

believe findings are not valid.

In conclusion, our findings from eight case–control

studies in women showed a weak positive association

between ever consuming alcohol and melanoma occur-

rence, which was similar across types of alcohol. However,

our results did not show increasing risk with increasing

alcohol consumption in pre- or post-menopausal women

and irrespective of anatomic site or histologic subtype of

the lesion, or presence of nevi.
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31. Schmidt LA, Mäkelä P, Rehm J, Room R (2010) Alcohol: equity

and social determinants. In: Blas E, Kurup AS (eds) Equity,

social determinants and public health programmes. WHO Press,

Switzerland, pp 11–30

32. Smith MA, Fine JA, Barnhill RL, Berwick M (1998) Hormonal

and reproductive influences and risk of melanoma in women. Int J

Epidemiol 27:751–757. doi:10.1093/ije/27.5.751

33. Stukel TA, Demidenko E, Dykes J, Karagas MR (2001) Two-

stage methods for the analysis of pooled data. Stat Med

20:2115–2130. doi:10.1002/sim.852

34. Swerdlow AJ, English J, MacKie RM, O’Doherty CJ, Hunter JA,

Clark J, Hole DJ (1986) Benign melanocytic naevi as a risk factor

for malignant melanoma. Br Med J (Clin Res Ed) 292:1555–1559

35. U.S. Department of Agriculture. Agricultural Research Service

(1998) USDA National Nutrient Database for Standard Refer-

ence. Nutrient Data Laboratory Home Page. http://www.ars.usda.

gov/nuteintdata Release 12

36. van der Pols JC (2014) Alcoholic drinks and skin cancer–boozing

on the beach and beyond. Br J Dermatol 171:1295–1296. doi:10.

1111/bjd.13456

37. Wilkens LR, Hankin JH, Yoshizawa CN, Kolonel LN, Lee J

(1992) Comparison of long-term dietary recall between cancer

cases and noncases. Am J Epidemiol 136:825–835. doi:10.1093/

aje/136.7.825

38. Willet W (1998) Nutritional Epidemiology, 2nd edn. Oxford

University Press, New York

39. World Cancer Research Fund/American Institute of Cancer

Research (2007) Food, nutrition, physical activity, and the pre-

vention of cancer: a global perspective. American Institute of

Cancer Research (AICR), Washington, DC

40. Zanetti R, Franceschi S, Rosso S, Bidoli E, Colonna S (1990)

Cutaneous malignant melanoma in females: the role of hormonal

and reproductive factors. Int J Epidemiol 19:522–526

828 Arch Dermatol Res (2015) 307:819–828

123

http://dx.doi.org/10.1007/s10552-013-0280-3
http://dx.doi.org/10.1023/A:1008952219416
http://dx.doi.org/10.1136/bmj.312.7039.1125
http://dx.doi.org/10.1002/ijc.2910420604
http://dx.doi.org/10.1093/ije/dyr129
http://dx.doi.org/10.1111/bjd.12856
http://dx.doi.org/10.1111/j.1365-2230.2009.03465.x
http://dx.doi.org/10.1093/ije/27.5.751
http://dx.doi.org/10.1002/sim.852
http://www.ars.usda.gov/nuteintdata
http://www.ars.usda.gov/nuteintdata
http://dx.doi.org/10.1111/bjd.13456
http://dx.doi.org/10.1111/bjd.13456
http://dx.doi.org/10.1093/aje/136.7.825
http://dx.doi.org/10.1093/aje/136.7.825

	Alcohol consumption and risk of melanoma among women: pooled analysis of eight case--control studies
	Abstract
	Introduction
	Materials and methods
	Study variables
	Statistical analysis

	Results
	Discussion
	Acknowledgments
	References




