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Background and Objectives: Alcohol consumption is a 
widely distributed practice worldwide with several dose-
dependent effects on health. The magnitude of these 
consequences is modified by cultural and sociodemo-
graphic factors which shape behaviors towards this habit. 
Therefore, the objective was to determine patterns of al-
cohol drinking in our population.

Materials and Methods: Descriptive, cross-sectional 
study with randomized, multi-staged sampling, which in-
cluded 2,230 subjects of both genders. Monthly alcohol 
intake was interrogated, from which daily consumption 
was calculated in grams of alcohol and beverage vol-
ume equivalents. Habitual drinking was defined as >1 g/
day. Results were expressed in medians and interquartile 
ranges. Consumption patterns were classified by quartile 
distribution and conglomerates for each gender and bev-
erage type, obtained through two-staged cluster analysis.

Results: Daily alcohol intake is higher in males than in 
women, expressed in medians as follows: 28.4 g/day 
(9.5-47.3) vs 10.4 g/day (3.8-28.4); p=4.67x10-43. From 
the general population, 16.7% (n=196) of women and 
45% (n=478) of men were habitual drinkers (χ2=220.185, 
p<0.001). Beer was the most frequent type of beverage in 
both genders (χ2=24.760, p=4.20x10-6). The largest per-
centage of habitual drinkers was in subjects aged 18-29 
years: 37.2% (n=73) of females; and 36.1% (n=413) of 
males. Consumption categories were established for both 
genders through quartile distribution, for females: ˂3.79 
g/day, 3.8-10.41 g/day, 10.42-28.40 g/day and ≥28.41 
g/day; for males: ˂9.53 g/day, 9.54-28.40 g/day, 28.41-
47.33 g/day and ≥47.34 g/day.

Conclusions: In our population, alcohol intake is greater 
in males and younger subjects. Distinct sociocultural char-
acteristics render necessary the determination of popula-
tion-specific consumption patterns.

Key words: alcohol, drinking patterns, types of bever-
ages, quantity of consumption.

lcohol consumption is a widely dis-
tributed habit worldwide, which has 
evolved historically from being con-

sidered an illegal act, to its current conception as a socially 
accepted and enforced practice, profoundly engrained in 
numerous cultures1. This behavior persists despite the ex-
tensive list of harmful consequences it bears on human 
physiology, including pancreatic and hepatic damage, 
immunosuppression and carcinogenesis2,3, as well as the 
broad catalogue of effects it has in the central nervous 
system, including propensity to accidents and substance 
dependence, which represent severe public health issues4.

 Nevertheless, alcohol intake remains a constant compo-
nent within societies, with over 40% of the world’s adult 
population consuming alcohol regularly5. Currently, inap-
propriate alcohol intake results in an estimate of 2.5 mil-
lion premature deaths yearly, and represents 4.4% of the 
global burden of disease. It also remains a prominent risk 
factor for disability, occupying the third and first places in 
this regard worldwide and in the American continent, re-
spectively. Furthermore, hazardous and harmful drinking 
patterns seem to be on the rise among adolescents and 
young adults6. Despite these alarming figures, abundant 
evidence describes a “J-shaped” dose-effect curve for al-
cohol, conferring beneficial effects, such as lipid profile im-
provement and insulin-sensitizing activity with low-mod-
erate consumption of some alcoholic beverages, although 
these are attenuated or lost as intake amounts increase7.

In this aspect, quantitative and qualitative features of al-
cohol consumption patterns appear to be highly specific 
to distinct demographies5. Geography bears a strong in-
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fluence over these behaviors, with factors such as latitude, 
weather, availability of raw materials for alcoholic bever-
age production, and urbanization thoroughly shaping 
consumption patterns for each particular population8. As 
a result, regions across the world have developed unique 
behaviors toward alcohol intake, regarding both amount 
and type of beverages consumed, spanning tendencies 
as different as the binge drinking-prone Nordic societies, 
to the more restrained Middle Eastern culture, at either 
ends of the spectrum6. Moreover, idiosyncrasies in these 
patterns are further conditioned by internal characteris-
tics of each society, particularly those related to socio-
economic status and cultural background of subject sub-
sets within populations9,10. 

The importance of the geographic, sociocultural and 
demographic environment surrounding alcohol con-
sumption is crystallized in concepts such as the “French 
paradox” and the “Mediterranean diet”, wherein alco-
hol intake and other psychosocial habits appear to play 
a key role regarding the low prevalence of cardiovascular 
disease (CVD) observed in these populations,11,12 in appar-
ent contradiction to the traditional and more well-known 
deleterious effects of alcohol intake. In these contexts, al-
cohol appears to favorably interact with the sociocultural 
backdrops of these populations, translating into benefi-
cial outcomes13. In spite of these benefits, in most popula-
tions, the adverse consequences of alcohol consumption 
appear to eclipse its benefits. This phenomenon may stem 
from factors such as the high caloric supply of alcoholic 
beverages, dietary substitution for alcohol, and a psycho-
social environment promoting excess intake, which are 
important elements that obscure the potential for thera-
peutic or preventive recommendation of alcohol regard-
ing cardiometabolic disease14.

Alcohol consumption patterns are largely unexplored in 
our population despite the ubiquity of this habit, with 
very few previous studies exploring this aspect. In conse-
quence, the role of our own tendencies regarding alco-
hol quantity and quality and their relationship with either 
beneficial or harmful outcomes remains poorly under-
stood. Given this scenario, and the constantly growing 
prevalence of MS, DM2 and CVD at worldwide, national 
and regional levels15,16, the objective of this study is to 
characterize and describe patterns of alcohol consump-
tion in our population, in order to elucidate the potential 
role of alcohol intake regarding cardiometabolic health in 
our demography.

Population Selection
The Maracaibo City Metabolic Syndrome Prevalence Study 
(MMSPS) is a cross-sectional study whose purpose is to 
identify Metabolic Syndrome and cardiovascular risk fac-
tors in the adult population of the Maracaibo, the second 
largest city of Venezuela, with approximately 2,500,000 
inhabitants. The methodological process for representa-
tive sample selection has been previously published else-
where17.  All participants signed a written consent prior 
to any involvement, interrogation, physical examination 
or laboratory testing. All procedures were approved by 
the Ethics Committee of the Endocrine and Metabolic Dis-
eases Research Center from the University of Zulia – Ven-
ezuela. Every individual was subjected to a routine medi-
cal examination using the clinical chart provided by the 
Health and Social Development Ministry of Venezuela as 
the data collecting tool.

Subject Evaluation
Data were collected through completion of a full clinical 
record carried out by trained personnel, which included 
interrogation regarding ethnic origin, socioeconomic 
status by the Graffar scale according to Méndez-Castel-
lano18, marital status (Single, Married/Co-Habiting or Di-
vorced), occupational status (Employed or Unemployed), 
and educational status, under the following definitions: 
a) Illiterate, subjects with no Reading or writing skills; b) 
Lower Education, those who finished primary, middle or 
high school; and c) High Education, those who attended 
or finished  college/university.

Alcohol Consumption
For the assessment of alcohol intake, subjects were asked 
to estimate the amount of alcoholic drinks they consumed 
monthly; in this stage, drinkers or non-abstainers were de-
fined as those who took at least one drink per month. This 
subset was then asked to report an approximate average 
quantity and frequency of daily intake for each type of 
drink: Beer, Spirits, and Wine and its derivatives. In order 
to estimate total alcohol consumed, daily drink milliliters 
(mL) were determined based on standard drink content 
for each kind of beverage: Beer (222 mL,4.5° of alcohol), 
Spirits (30 ml, 40° of alcohol), Wine and derivatives (100 
ml, 7.5° of alcohol)19. Finally, daily intake of alcohol grams 
was calculated through the following formula20:

Daily Consumed (mL) × Degrees of Alcohol × 0,8
100

Where 0.8 is a constant representing ethanol density in 
drinks. Based on this estimation, habitual drinkers were de-
fined as subjects who consumed ≥1 gram of alcohol daily21.

Statistical Analysis
Qualitative variables were expressed as absolute and rela-
tive frequencies, and statistically analyzed through the Z 
test for Proportions and the c2 test. Normality of distri-
bution of continuous variables was evaluated by using 
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Geary’s test. Daily alcohol intake was represented in me-
dians and p25 and p75th given its non-normal distribu-
tion. Differences amongst groups were determined with U 
Mann Whitney (two groups) or Kruskal-Wallis test (three 
or more groups). The database analysis was done using 
the Statistical Package for the Social Sciences (SPSS) v. 20 
for Windows (IBM Inc. Chicago, IL). Results were consid-
ered statistically significant when p<0,05.

Patterns of Alcohol Consumption
For the establishment of alcohol intake patterns in our 
population, habitual drinkers (taking ≥1 g daily) were ini-
tially selected, and then categorized through 2 methods:

1.	Quantitative daily alcohol intake was classified in quar-
tiles for each gender (Table 1).

2.	Quantitative daily alcohol intake was classified in 3 
categories by gender and type of beverage, through 
two-staged cluster analysis (Figure 1 - Table 2). Clus-
ter analysis allows separation of patterns into clusters, 
sets or groups, according to distance criteria.

General characteristics of the population
The studied sample consisted of 2,230 individuals, with 
1,172 women (52.6%) and 1,058 men (47.4%). The 
mean age of the general population was 39.3±15.3 years. 
Sociodemographic characteristics according to gender are 
shown in Table 3.

Prevalence of habitual drinking and types of alco-
holic drinks
Figure 2-Panel A depicts the distribution of habitual drink-
ers (≥1gr/day) by gender, where 16.7% (n=196) of fe-
males and 45% (n=478) of males were found to fit our 
definition of habitual alcohol consumption (χ2=220.185, 
p<0.001; Z Proportion Test <0.05 between genders). 
When assessing the types of drinks taken by these sub-
jects (Figure 2-Panel B), beer was determined to be the 
most frequently beverage consumed in both genders, 
with 76.2 % (n=364) and 72.4% (n=142) for men and 
women respectively (Z Proportion Test: Beer vs. Other 
drinks; p<0.05 in both genders); whereas drinking of wine 
and its derivatives was the least prevalent in both males 
and females with 6.6% (n=13) and 0.4% (n=2) respec-
tively (χ2=24.760; p=4.20x10-6).

Habitual drinking and age groups
Figure 3 shows the distribution of habitual drinking by 
gender and age groups. Gender is associated with ha-
bitual drinking, with χ2=9.510 (p=0.023) and for females 
χ2=19.291 (p=2.38x10-4). A decrease in the frequency 
of this habit can be observed as age increases, with the 
largest proportion of habitual drinkers in the age group 
18-29 years, with Females 37.2%, n=73; Males 36.1%, 

n=413. Differences between groups within each gender 
were only ascertained in females (Group aged ≥60 years 
vs. other categories; p<0.05).

Daily alcohol intake and sociodemographic variables
When assessing daily intake of alcohol by gender, males 
were found to be heavier drinkers than females, with 28.4 
g/day (9.5-47.3) vs. 10.4 g/day (3.8-28.4); p=4.67x1043. 
Regarding the age groups, differences within genders 
were found in both genders; in females, the greatest con-
sumption was in the age group ≥60 years with 39.4 g/day 
(13.3-69.6);p=1.9x10-4. In males, the greatest intake was 
found in those aged 30-44 years, with 30.2 g/day (12.9-
64.0); p=0.006. In regards to other sociodemographic 
variables evaluated in our study, daily alcohol consumption 
was associated with socioeconomic status in both gen-
ders, the greater consumption was found in Strata IV and 
V, with 18.9 g/day (7.6-34.1) for females [p=4.38x10-6] 
and 34.1 g/day (15.2-68.2) for males [p=9.20x10-8]. 

Daily alcohol consumption was also associated with mari-
tal status, in females the greater consumption was in the 
divorced group with 18.9 g/day (11.4-28.4) [p=0.030]; 
conversely, in the male group the greatest consumption 
was in the singles group with 32.0 g/day (12.8-68.2) 
[p=0.040]. Differences regarding educational status and 
occupational status were only significant in men, with 
p=0.005 and p=0.021 respectively, with greater consump-
tion in the illiterate group 28.4 g/day (17.0-37.9) and in 
the employed group with 28.4 g/day (11.4-56.8). 

Classification of alcohol consumption
Table 5 shows the equivalent in milliliters for the 25th, 50th 
and 75th percentiles of daily alcohol intake for each type 
of drink (beer, spirits, and wine). The average alcohol in-
take was 10.41 g/day (3.79-28.40) in women; which cor-
responds to 289.2 mL of beer, 173.5 mL of wine, and 
35.5 mL of spirits. Meanwhile, average consumption was 
28.40 g/day for men, equating to 788.9 mL of beer, 473.3 
mL of wine, and 88.8 mL of spirits. Following allocation 
of habitual drinkers through cluster analysis according 
to daily intake and type of drink, three categories were 
yielded for each gender. Table 6 summarizes the allocation 
of subjects for these groups, as well as their average daily 
intake and volume equivalent for each kind of drink.

   Table 1. Quartile distribution of daily alcohol intake by gender. 
Maracaibo, 2014.

Alcohol Intake (g/day)

Quartile 1 Quartile 2 Quartile 3 Quartile  4

   Females < 3.79 3.80-10.41 10.42-28.40 ≥ 28.41

   Males < 9.53 9.54-28.40 28.41-47.33 ≥ 47.34
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Table 2. Distribution of drinkers by two-staged cluster analysis 

according to gender, type of beverage and daily alcohol intake.

Type of alcoholic beverage

 Beer Spirits Wine

n (%) n (%) n (%)

Females

Low Intake 120 (84.5%) 31 (75.6%) 9 (69.2%)

Moderate Intake 17 (12%) 8 (19.5%) 2 (15.4%)

High Intake 5 (3.5%) 2 (4.9%) 2 (15.4%)

Males

Low Intake 248 (68.1%) 79 (70.5%) 1 (50%)

Moderate Intake 92 (25.3%) 31 (27.7%) 1(50%)

High Intake 24 (6.6%) 2 (1.8%) 0 (0%)

Table 3. Characteristics of the general population by gender. 
Maracaibo, 2014

Females
(n=1172)

Males
(n=1058)

Total
(n=2230)

n % n % n %
Age Groups (years)
18-29 349 29.8 413 39.0 762 34.2
30-44 325 27.7 297 28.1 622 27.9
45-59 346 29.5 259 24.5 605 27.1
≥60 152 13.0 89 8.4 241 10.8
Ethnic Group
Mixed 876 74.7 816 77.1 1692 75.9
Hispanic White 191 16.3 161 15.2 352 15.8
Afro-Venezuelan 30 2.6 36 3.4 66 3.0
Amerindian 62 5.3 44 4.2 106 4.8
Others 13 1.1 1 0.1 14 0.6
Socioeconomic Status
Strata I and II 225 19.2 224 21.2 449 20.1
Strata III 432 36.9 446 42.2 878 39.4
Strata IV and V 515 43.9 388 36.7 903 40.5
Educational Status
Illiterate 33 2.8 19 1.8 52 2.3
Lower Education 757 64.6 637 60.2 1394 62.5
Higher Education 382 32.6 402 38.0 784 35.2
Occupational Status
Unemployed 642 54.8 291 27.5 933 41.8
Employed 530 45.2 767 72.5 1297 58.2
Marital Status
Single 495 44.8 459 44.3 954 44.6
Married/Cohabiting 543 49.1 550 53.1 1093 51.1
Divorced 67 6.1 26 2.5 93 4.3

Figure 1. Diagram showing the processing of the sample applying two-staged Cluster analysis for categorizing subjects according to 
gender, type of beverage and daily alcohol intake
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Figure 2.  Frequency of habitual drinking and types of alcoholic beverages by gender. Maracaibo, 2014

Figure 3. Epidemiologic behavior of habitual drinking by age groups and gender. Maracaibo, 2014.
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Table 4. Epidemiologic behavior of daily alcohol intake by 
sociodemographic variables and gender. Maracaibo, 2014

Alcohol Intake (gr/day)
Females Males

Median p25-p75 p Median p25-p75 p

Gender* 10.4 3.8-28.4 28.4 9.5-47.3
Age Groups 
(Years)a 1,9x10-4 0.006

18-29 7.1 2.6-28.4 28.4 9.5-43.3

30-44 11.4 4.7-22.7 30.2 12.9-64.0

45-59 13.0 2.6-18.9 19.2 9.5-39.8

≥60 39.4 13.3-69.6 17.0 3.8-32.0

Ethnic Groupsa 0.287 0.109

Mixed 11.4 3.8-28.4 28.4 9.5-51.1

Hispanic White 7.6 2.1-18.9 18.9 9.5-37.9

Afrovenezuelan 18.9 9.2-68.2 31.2 17.0-37.9

Amerindian 11.1 4.3-17.0 38.8 34.1-68.2

Others 31.2 28.4-34.1 28.4 -
Socioeconomic 
Statusa 4.38x10-6 9.20x10-8

Strata I y II 3.8 1.9-11.4 14.2 6.4-28.4

Strata  III 9.3 2.9-18.9 28.4 13.6-45.8

Strata IV y V 18.9 7.6-34.1 34.1 15.2-68.2

Marital Statusa 0.030 0.040

Single 6.4 2.6-19.9 32.0 12.8-68.2
Married/
Cohabiting

12.8 4.7-28.4 24.0 9.5-37.9

Divorced 18.9 11.4-28.4 16.1 7.6-28.8
Educational 
Statusa 0.102 0.005

Illiterate 17.0 - 28.4 17.0-37.9
Lower 
Education 13.3 3.8-34.1 28.4 14.2-67.2

Higher 
Education 7.8 2.6-18.9 18.9 7.7-37.9

Occupational 
Statusb 0.864 0.021

Unemployed 9.5 3.2-28.4 18.9 8.0-3.1

Employed 11.4 3.8-18.9 28.4 11.4-56.8
* Mann-Whitney’s U Test between genders: p=4.67x10-43

a Kruskal-Wallis’ Test within each gender.   b Mann-Whitney’s U Test 
within each gender.

Table 5. Quartile distribution of daily alcohol intake by gender and 
equivalent volume by type of beverage. Maracaibo, 2014

Type of alcoholic beverage (mL)

g/day† Beer* Spirits* Wine*

p25
Females 3.8 105.3 11.8 63.2

Males 9.5 264.7 29.8 158.8

p50
Females 10.4 289.2 35.5 173.5

Males 28.4 788.9 88.8 473.3

p75
Females 28.4 788.9 88.8 473.3

Males 47.3 1314.7 147.9 788.8
† Daily alcohol intake.
* Equivalent volume of beverage (mL).
1 Beer= 220 mL.
1 Spirit drink= 30 mL.

1 Glass of wine= 120 mL.

Table 6. Distribution of drinkers by cluster analysis according to 
gender, type of beverage and daily alcohol intake, with median 
daily alcohol intake and volume equivalent. Maracaibo, 2014

Type of alcoholic beverage

 Beer Spirits Wine

n (%) Median† mL* n (%) Median† mL* n (%) Median† mL*

Females

Low 
Intake

120 
(84.5%) 14.2 394.4 31 

(75.6%) 1.9 5.9 9 
(69.2%) 2.3 38.3

Moderate 
Intake 17 (12%) 68.2 1894.4 8 (19.5%) 8.5 26.6 2 

(15.4%) 10.8 180

High 
Intake 5 (3.5%) 136.3 3786.1 2 (4.9%) 38.4 120 2 

(15.4%) 17.7 295

Males
Low 
Intake

248 
(68.1%) 18.9 525 79 

(70.5%) 7.7 24,1 1 (50%) 5.4 90

Moderate 
Intake

92 
(25.3%) 68.2 1894.4 31 

(27.7%) 32.0 100 1(50%) 5.8 96.7

High 
Intake

24 
(6.6%) 136.3 3786.1 2 (1.8%) 133.1 415.9 0 (0%) - -

† Daily alcohol intake (g/day). 
* Equivalent volume of alcohol (mL).
1 Beer= 220 mL.
1 Spirit drink= 30 mL.
1 Glass of wine= 120 mL.
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atterns of alcohol consumption display 
broad variability worldwide, with tenden-
cies and behaviors autochthonous to each 

region in question5, which are profoundly modeled by 
geographic, sociodemographic and cultural factors22. Al-
though alcohol intake is generally conceived as a harm-
ful practice due to its wide array of deleterious effects 
in several organ systems23; numerous reports describe 
highly specific drinking patterns that appear beneficial in 
the cardiometabolic sphere24,25. Therefore, it is of utmost 
importance to characterize drinking patterns within each 
demographic setting, in order to determine and describe 
their relationship with beneficial or detrimental health ef-
fects in each region.

In our population, habitual drinking showed marked dif-
ferences between genders, being present in 45% of men 
and only 16.7% of women. This predominance among 
males is a constant finding in multiple nations across 
America, Europe, Asia and Oceania as reported by the 
multinational GENACIS project26. Nevertheless, these 
figures are lower than those published by the WHO not 
only for the American region (55% in women and 75% 
in men) but also worldwide (44% in women and 55% in 
men), wherein habitual drinking was defined as any alco-
hol intake in the 12 preceding months27.

A broad catalogue of biologic and social factors may con-
tribute to this gender asymmetry. Among biologic aspects, 
a potential greater susceptibility to the effects of alcohol 
in females may discourage its consumption in this gender, 
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although evidences are still inconclusive28. On the other 
hand, traditional Westernized psychosocial gender roles 
may play a part in this phenomenon, apparently offering 
more tolerance and encouragement towards irresponsible 
or dangerous drinking behaviors to males rather than fe-
males29. Additionally, in societies where women occupy 
central roles in family structures –as described in Venezu-
ela30 – self-limitation of alcohol intake may be perceived 
as a desirable or normatively expected trait in females31.

Regarding the types of beverages consumed, in our popu-
lation both genders showed predilection for beer over spir-
its and wine or its derivatives. This trend deviates from that 
observed worldwide, where spirits are the most consumed, 
followed by beer, and lastly, wine and its derivatives27. Re-
gional preference for specific types of drinks is fundamen-
tally dictated by geographic and socioeconomic factors. In-
deed, because economic availability bears a heavy influence 
on drink predilection32, wine intake only prevails in terri-
tories with favorable climate and soil conditions for grape 
cultivation –mainly in Mediterranean-like environments– 
which allow for increased regional production of this bev-
erage, lower costs and by extension, easier acquisition. In 
contrast, ingredients for preparation of beer and spirits are 
generally more readily available worldwide, facilitating their 
production in countries such as Venezuela33. 

Heavy alcohol consumption is a serious problem in young 
adults and the physical, familial and financial consequenc-
es of excessive alcohol intake are enormous34. In our 
population, consumption patterns by age were similar in 
both genders, with larger proportions of habitual drinkers 
among younger subjects, progressively decreasing with 
age. This trend harmonizes with that found in other West-
ernized latitudes, such as the United States of America35 
and almost all of the Latin American territory, including 
Argentina, Brazil and Mexico; in contrast with Central Eu-
ropean and Asian populations, where most drinkers were 
older in age26. In this aspect, cultural constructs and social 
structures intrinsic to each demography also determine 
intake tendencies; the greater concentration of drinkers 
in young ages may be due to early initiation of drinking 
practices within this age group36 –which is in turn related 
to high-risk alcohol-related behaviors37 –, use of alcoholic 
carbonate drinks, known as ‘alcopops’, which is equated 
with more problematic drinking patterns such as more 
frequent drinking, earlier onset of alcohol consumption, 
drunkenness and more alcohol-related negative con-
sequences6 and sociocultural encouragement towards 
drinking in this population subset38 

Socioeconomic status was also associated with specific 
intake trends. In both genders, the highest alcohol con-
sumption was in Strata IV and V. The features of the link 
between socioeconomic status and drinking practices ap-
pear to be highly region-specific: Our findings contrast with 
reports from South Africa –where lower strata tend to be 
lighter consumers39 – yet resemble findings by Zhou et al.40 

in two rural Chinese settings, wherein subjects with lower 
incomes showed the largest alcohol intake. This behavior 
has been related to low pricing of alcoholic beverages, as 
well as their illegal sale and homemade preparation41.

When analyzing alcohol intake by occupational and edu-
cational status, only men showed significant differences. 
Regarding the former, in our population unemployed 
subjects were shown to drink more than their employed 
homologues, differing from a study in Russia which in-
dicated unemployed individuals to be heavier drinkers42. 
Nevertheless, our findings harmonize with those in a 
South African population, with increased intake among 
employed subjects, which has been proposed to be due 
to higher acquisitive power39. Regarding educational sta-
tus, lower consumption was found among subjects with 
greater levels of education, echoing previous reports by 
Helasoja et al.43 in Baltic states. Similarly, Zhou et al.40 
have described a low educational status to be a risk factor 
for increased alcohol intake. Likewise, in certain popula-
tions, individuals with higher education may drink more 
frequently yet in lower quantities, as opposed to less fre-
quent yet more copious drinking by subjects with lower 
educational status, a differential behavior which may 
contribute to these findings44.

Our population displayed gender differences regarding 
marital status and alcohol intake. Among females, di-
vorced individuals were the heaviest drinkers; as previously 
described by Helasoja et al. and Yim et al.43,45 who found 
greater probability of elevated alcohol intake among 
women in this group. Hypotheses proposed to explain 
this distribution include increased psychosocial stress due 
to greater aggregated responsibility for achieving spouse-
independent economic and familiar support45. Among 
males, single subjects showed the greatest consumption, 
in concert with findings from Brazil46, China47 and Baltic 
States43, and even worldwide48; whereas married men 
tend to consume less alcohol41.

Given the impact of all these cultural, demographic and 
socioeconomic on drinking patterns, several studies across 
the world have attempted to assess and stratify alcohol 
intake, in order to characterize dose-effect relationships 
in each population, and their consequences at mid- and 
long-term. Due to marked differences in quantity, kind 
and composition of alcoholic beverages worldwide, 
methods for its evaluation differ significantly, resulting in 
broadly variable classifications of consumption. However, 
large studies such as NHANES III49 utilize simple and objec-
tive methodology for analysis of this aspect, by calculating 
consumption in daily grams of alcohol, and establishing 
gender-specific intake categories based on quartiles of 
this quantitative variable.

Nonetheless, the quartiles proposed by NHANES III are 
notoriously higher than those found in our study (Table 
3)49. Others, such as the Melbourne Collaborative Cohort 
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Study21 carried out in 36,964 Australians; also established 
consumption categories based on daily alcohol intake in 
grams, yet did not account for gender-specific differences, 
and may have implemented rather arbitrary stratification 
methods for their determination.

In this context, in order to more broadly evaluate our 
drinking patterns, cluster analysis was utilized as a less 
arbitrary complementary tool for the classification of alco-
holic habits in our population. Cluster analysis is a multi-
variate statistic technique that renders groups of elements 
with the maximum possible homogeneity within each 
category, yet also greatest difference among groups50. Al-
though this method has been used to describe patterns 
regarding psychobiological variables such as dietary hab-
its50,51, studies employing this tool to assess alcoholic drink 
consumption remain scarce52.

Finally, it is important to highlight the exploratory and pre-
liminary nature of this report, which aims to exhibit differ-
ent models for the classification of alcohol intake, upon 
which further analyses will be based, focused on the de-
tection of possible links between alcohol intake patterns 
and various cardiometabolic alterations in our population, 
particularly the Metabolic Syndrome.

1.	 Stolberg V. A review of perspectives on alcohol and alcoholism in the history of American health 
and medicine. J EthnSubst Abuse. 2006; 5(4):39-106.

2.	 Seitz H,  Stickel F. Molecular mechanisms of alcohol-mediated carcinogenesis. Nat Rev Can-
cer. 2007; 7(8):599-612.

3.	 Wallner M, Olsen R. Physiology and pharmacology of alcohol: the imidazobenzodiazepine alco-
hol antagonist site on subtypes of GABAA receptors as an opportunity for drug development? 
Br J Pharmacol. 2008; 154(2): 288–298.

4.	 Rehm J, Mathers C, Popova S, Thavorncharoensap M, Teerawattananon Y, Patra J. Global bur-
den of disease and injury and economic cost attributable to alcohol use and alcohol-use disor-
ders. Lancet. 2009; 373: 2223–2233.

5.	 Shield K, Rylett M, Gmel G, Kehoe-Chan T, Rehm J. Global alcohol exposure estimates by coun-
try, territory and region for 2005--a contribution to the Comparative Risk Assessment for the 
2010 Global Burden of Disease Study. Addiction. 2013; 108(5):912-22.

6.	 World Health Organization (WHO). Global Status Report on Alcohol and Health 2011. Available 
at: http://www.who.int/substance_abuse/publications/global_alcohol_report/msbgsruprofiles.pdf

7.	 Poli A, Marangoni F, Avogaro A, Barba G, Bellentani S, Bucci M, et al. Moderate alcohol use and 
health: A consensus document. Nutr Metab Cardiovasc Dis. 2013; 23(6):487-504.

8.	 Emslie C, Mitchell R. Are there gender differences in the geography of alcohol-related mortality 
in Scotland? An ecological study. BMC Public Health. 2009 16; 9: 58.

9.	 Huckle T, You R, Casswell S. Socio-economic status predicts drinking patterns but not alcohol-
related consequences independently. Addiction. 2010; 105(7):1192-202.

10.	 Anderson P. Global use of alcohol, drugs and tobacco. Drug Alcohol Rev. 2006 Nov; 25(6):489-
502.

11.	 Ferrières J. The French paradox: lessons for other countries. Heart. 2004; 90(1):107-11.

12.	 Pauwels E. The protective effect of the Mediterranean diet: focus on cancer and cardiovascular 
risk. Med Princ Pract. 2011; 20(2):103-11.

13.	 Bonaccio M,  Iacoviello L, de Gaetano G, Moli-Sani Investigators. The Mediterranean diet: the 
reasons for a success. Thromb Res. 2012; 129(3):401-4. 

14.	 Cardoso M, Silva A, da Silva-Fonseca V. Alcohol: Effects on Nutritional Status, Lipid Profile and 
Blood Pressure. J Endocrinol Metab. 2012; 2(6):205-211.

15.	 World Health Organization (WHO). Noncommunicable Diseases Country Profiles 2011. Available 
at http://whqlibdoc.who.int/publications/2011/9789241502283_eng.pdf 

16.	 Vital Statistics Yearbook, Ministerio del Popular Para la Salud. Venezuela, 2011 Available at: 
http://www.mpps.gob.ve/

17.	 Bermúdez V, Marcano R, Cano C,  Arraiz N, Amell A, Cabrera M. The Maracaibo city metabolic 
syndrome prevalence study: design and scope. Am J Ther. 2010; 17(3):288-94.

18.	 Méndez H, de Méndez M. Estratificación social y biología humana: método Graffar modificado. 
Arch Ven Pueric Pediatr. 1986; 49: 93-104.

19.	 National Health and Medical Research Council. Australian Guidelines to Reduce Health Risks 
from Drinking Alcohol. 2009. Available at: http://www.nhmrc.gov.au/_files_nhmrc/publications/
attachments/ds10-alcohol.pdf

20.	 Ministerio de Sanidad, Servicios Sociales e Igualdad, Gobierno de España. Reporte 2007. Avail-
able at: http://www.msssi.gob.es/en/campannas/campanas07/alcoholmenores9.htm

21.	 Baglietto L, English D, Hopper J, Powles J, Giles G. Average volume of alcohol consumed, type 
of beverage, drinking pattern and the risk of death from all causes. Alcohol Alcohol.  2006; 
41(6):664-71.

22.	 Kuendig H, Plant M, Plant M, Miller P, Kuntsche S, Gmel G. Alcohol-related adverse consequenc-
es: cross-cultural variations in attribution process among young adults. Eur J Public Health. 2008; 
18(4):386-91. 

23.	 Cederbaum A. Alcohol metabolism. Clin Liver Dis. 2012; 16(4):667-85.

24.	 Ronksley P, Brien S, Turner B, Mukamal K, Ghali W. Association of alcohol consumption with 
selected cardiovascular disease outcomes: a systematic review and meta-analysis. BMJ. 2011 
22; 342: d671.

25.	 Costanzo S, Di Castelnuovo A, Donati M, Iacoviello L, de Gaetano G. Alcohol consumption and 
mortality in patients with cardiovascular disease: a meta-analysis. J Am Coll Cardiol. 2010 30; 
55(13):1339-47.

26.	 Wilsnack R, Wilsnack S, Kristjanson A, Vogeltanz-Holm N, Gmel G. Gender and alcohol con-
sumption: patterns from the multinational GENACIS project. Addiction. 2009; 104(9):1487-500.

27.	 Organización Panamericana de la Salud. Alcohol y Salud Pública en las Américas: Un Caso para 
la Acción. Available at:

http://www1.paho.org/spanish/dd/pin/A&SP.pdf 

28.	 Hommer D. Male and female sensitivity to alcohol-induced brain damage. Alcohol Res 
Health. 2003; 27(2):181-5.

29.	 Holmila M, Raitasalo K. Gender differences in drinking: why do they still exist? Addiction. 2005; 
100(12):1763-9.

30.	 Campo-Redondo M, Andrade G, Andrade J. La matricentralidad de la familia venezolana desde 
una perspectiva histórica. Frónesis. 2007. 14(2); 86-113.

31.	 Wilsnack R, Vogeltanz N, Wilsnack S, Harris T, Ahlström S, Bondy S  et al. Gender differences 
in alcohol consumption and adverse drinking consequences: cross-cultural patterns. Addic-
tion. 2000; 95(2):251-65.

32.	 Grigg D. Wines, Spirits and Beers: World Patterns of Consumption. Geography. 2004; 89(2): 
99-110.

33.	 Gruenewald P,  Ponicki W,  Holder H,  Romelsjö A. Alcohol prices, beverage quality, and the 
demand for alcohol: quality substitutions and price elasticities. Alcohol Clin Exp Res.  2006; 
30(1):96-105.

34.	 King A, de Wit H, McNamara P, Cao D. Rewarding, Stimulant, and Sedative alcohol Responses 
and Relationship to Future Binging Drinking. Arch Gen Psychiatry. 2011; 68(4): 389-399.

35.	 Alcohol Use and Alcohol Use Disorders in the United States: Main Findings from the 2001-2002 
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC),  Alcohol Epide-
miologic Data Reference Manual, Volume 8, Number 1, January 2006, NIH Publications No. 
05-5737. 

36.	 Fisher L, Miles I, Austin S, Camargo C, Colditz G. Predictors of initiation of alcohol use among 
US adolescents: findings from a prospective cohort study. Arch Pediatr Adolesc Med. 2007; 161 
(10):959-66.

37.	 Hawkins J, Graham J, Maguin E, Abbott R, Hill K, Catalano R. Exploring the effects of age of 
alcohol use initiation and psychosocial risk factors on subsequent alcohol misuse. J Stud Alco-
hol. 1997;58(3):280-90.

38.	 de Visser R, Wheeler Z, Abraham C, Smith J.Drinking is our modern way of bonding’: young 
people’s beliefs about interventions to encourage moderate drinking. Psychol Health.  2013; 
28(12):1460-80.

39.	 Peltzen K, David A, Njuho P. Alcohol use and problem drinking in South Africa: findings from a 
national population-based survey. Afr J Psychiatry. 2011; 14:30-37.

40.	 Zhou L, Conner K, Caine E, Xiao S, Xu L, Gong Y et al. Epidemiology of Alcohol Use in Rural Men 
in  Two Provinces of China. J Stud Alcohol Drugs 2011; 72:333-340.

41.	 Leinsalu M, Aluoja A, Noorkoiv R, Vasar V. Socioeconomic inequalities in physical and mental 
health and some posible explanatory mechanisms. Project Report. Tallinn: National Research and 
Development Program in Public Health. 2003.

42.	 Cook S, De Stavola B, Saburova L, Kiryanov N. Socio-demographic Predictors of Dimensions of 
the AUDIT Score in A Population Sample of Working-age Men in Izhevsk, Russia. Alcohol and 
alcoholism. 2011; 46(6): 702-708.

43.	 Hesaloja V, Lahelma E, Prättälä R, Petkeviciene J, Pudule I, Tekkel M. The sociodemographic 
patterning of drinking and binge drinking in Estonia, Latvia, Lithuania and Finland, 1994-2002. 
BMC Public Health. 2007; 7(241).

44.	 Pärna K, Rahu K, Helakorpi S, Tekkel M. Alcohol consumption in Estonia and Finland: Finbalt 
survey 1994-2006. BMC Public Health. 2010;10: 261.

45.	 Yim H, Park H, Kang J, Kim K, Cho Y, Hur Y et al. Marital Status and health Behavior in Middle-
aged Korean Adults. Korean J Fam Med. 2012; 33(6):390-397.

46.	 Laranjeira R, Pinsky I, Sanches M, Zaleski M, Caetano R. Alcohol use patterns among Brazilian 
adults. Revista Brasileira de Psiquiatria. 2010; 32(3):231-241.

47.	 Zhu, Y., Wang, L., Zhang, X., Guan X, Ding D, Fu H et al. A survey on drinking behavior among 
residents above 15 years old in Jilin province, South China. Journal of Preventive Medicine. 
2007; 33:46-47.

48.	 Degenhardt L, Chiu W, Sampson N, et al. Toward a Global View of Alcohol, Tobacco, Cannabis, 
and Cocaine Use: Findings from the WHO World Mental Health Surveys. PLoS Med 5(7): e141.

49.	 Suthat L. Relationship between alcohol intake and dietary pattern: Findings from NHANES 
Ⅲ.World J Gastroenterol 2010; 16(32): 4055-4060.

50.	 Barboza D. A comparison of three statistical methods applied in the identification of eating pat-
terns. Cad Saude Pública. 2010; 26(11):2138-48.

51.	 Newby PK, Muller D, Tucker KL. Association of empirical derived eating patterns with plasma 
lipid biomarkers: a comparison of factor and cluster analysis methods. Am J Clin Nutr 2004; 
80(3):  759-767.

52.	 Bräker A, Göbel K, Scheithauer H et al. Alcohol use patterns of youngsters from 25 European 
countries: A comparison of cluster analysis and defining by theoretical premeditated conditions. 
Alcohol use Among Adolescents in Europe Environmental Research and Preventive Actions 
2013. 1: 67-76.

Referencias

http://www.ncbi.nlm.nih.gov/pubmed?term=Stolberg VB%5BAuthor%5D&cauthor=true&cauthor_uid=17135173
http://www.ncbi.nlm.nih.gov/pubmed/17135173
http://www.ncbi.nlm.nih.gov/pubmed?term=Seitz HK%5BAuthor%5D&cauthor=true&cauthor_uid=17646865
http://www.ncbi.nlm.nih.gov/pubmed?term=Stickel F%5BAuthor%5D&cauthor=true&cauthor_uid=17646865
http://www.ncbi.nlm.nih.gov/pubmed/17646865
http://www.ncbi.nlm.nih.gov/pubmed/17646865
http://www.ncbi.nlm.nih.gov/pubmed?term=Shield KD%5BAuthor%5D&cauthor=true&cauthor_uid=23347092
http://www.ncbi.nlm.nih.gov/pubmed?term=Rylett M%5BAuthor%5D&cauthor=true&cauthor_uid=23347092
http://www.ncbi.nlm.nih.gov/pubmed?term=Gmel G%5BAuthor%5D&cauthor=true&cauthor_uid=23347092
http://www.ncbi.nlm.nih.gov/pubmed/23347092
http://www.who.int/substance_abuse/publications/global_alcohol_report/msbgsruprofiles.pdf
http://www.ncbi.nlm.nih.gov/pubmed?term=Poli A%5BAuthor%5D&cauthor=true&cauthor_uid=23642930
http://www.ncbi.nlm.nih.gov/pubmed?term=Marangoni F%5BAuthor%5D&cauthor=true&cauthor_uid=23642930
http://www.ncbi.nlm.nih.gov/pubmed?term=Avogaro A%5BAuthor%5D&cauthor=true&cauthor_uid=23642930
http://www.ncbi.nlm.nih.gov/pubmed/23642930
http://www.ncbi.nlm.nih.gov/pubmed?term=Emslie C%5BAuthor%5D&cauthor=true&cauthor_uid=19220878
http://www.ncbi.nlm.nih.gov/pubmed?term=Mitchell R%5BAuthor%5D&cauthor=true&cauthor_uid=19220878
http://www.ncbi.nlm.nih.gov/pubmed/19220878
http://www.ncbi.nlm.nih.gov/pubmed?term=Huckle T%5BAuthor%5D&cauthor=true&cauthor_uid=20456295
http://www.ncbi.nlm.nih.gov/pubmed?term=You RQ%5BAuthor%5D&cauthor=true&cauthor_uid=20456295
http://www.ncbi.nlm.nih.gov/pubmed?term=Casswell S%5BAuthor%5D&cauthor=true&cauthor_uid=20456295
http://www.ncbi.nlm.nih.gov/pubmed/20456295
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson P%5BAuthor%5D&cauthor=true&cauthor_uid=17132569
http://www.ncbi.nlm.nih.gov/pubmed/17132569
http://www.ncbi.nlm.nih.gov/pubmed?term=Ferri%C3%A8res J%5BAuthor%5D&cauthor=true&cauthor_uid=14676260
http://www.ncbi.nlm.nih.gov/pubmed/14676260
http://www.ncbi.nlm.nih.gov/pubmed?term=Pauwels EK%5BAuthor%5D&cauthor=true&cauthor_uid=21252562
http://www.ncbi.nlm.nih.gov/pubmed/21252562
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonaccio M%5BAuthor%5D&cauthor=true&cauthor_uid=22100317
http://www.ncbi.nlm.nih.gov/pubmed?term=Iacoviello L%5BAuthor%5D&cauthor=true&cauthor_uid=22100317
http://www.ncbi.nlm.nih.gov/pubmed?term=de Gaetano G%5BAuthor%5D&cauthor=true&cauthor_uid=22100317
http://www.ncbi.nlm.nih.gov/pubmed?term=Moli-Sani Investigators%5BAuthor%5D&cauthor=true&cauthor_uid=22100317
http://www.ncbi.nlm.nih.gov/pubmed/22100317
http://whqlibdoc.who.int/publications/2011/9789241502283_eng.pdf
http://www.mpps.gob.ve/
http://www.ncbi.nlm.nih.gov/pubmed?term=Berm%C3%BAdez V%5BAuthor%5D&cauthor=true&cauthor_uid=20068446
http://www.ncbi.nlm.nih.gov/pubmed?term=Marcano RP%5BAuthor%5D&cauthor=true&cauthor_uid=20068446
http://www.ncbi.nlm.nih.gov/pubmed?term=Cano C%5BAuthor%5D&cauthor=true&cauthor_uid=20068446
http://www.ncbi.nlm.nih.gov/pubmed/20068446
http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/ds10-alcohol.pdf
http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/ds10-alcohol.pdf
http://www.msssi.gob.es/en/campannas/campanas07/alcoholmenores9.htm
http://www.ncbi.nlm.nih.gov/pubmed?term=Baglietto L%5BAuthor%5D&cauthor=true&cauthor_uid=17050568
http://www.ncbi.nlm.nih.gov/pubmed?term=English DR%5BAuthor%5D&cauthor=true&cauthor_uid=17050568
http://www.ncbi.nlm.nih.gov/pubmed?term=Hopper JL%5BAuthor%5D&cauthor=true&cauthor_uid=17050568
http://www.ncbi.nlm.nih.gov/pubmed/17050568
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuendig H%5BAuthor%5D&cauthor=true&cauthor_uid=18287104
http://www.ncbi.nlm.nih.gov/pubmed?term=Plant MA%5BAuthor%5D&cauthor=true&cauthor_uid=18287104
http://www.ncbi.nlm.nih.gov/pubmed?term=Plant ML%5BAuthor%5D&cauthor=true&cauthor_uid=18287104
http://www.ncbi.nlm.nih.gov/pubmed/18287104
http://www.ncbi.nlm.nih.gov/pubmed?term=Cederbaum AI%5BAuthor%5D&cauthor=true&cauthor_uid=23101976
http://www.ncbi.nlm.nih.gov/pubmed/23101976
http://www.ncbi.nlm.nih.gov/pubmed?term=Ronksley PE%5BAuthor%5D&cauthor=true&cauthor_uid=21343207
http://www.ncbi.nlm.nih.gov/pubmed?term=Brien SE%5BAuthor%5D&cauthor=true&cauthor_uid=21343207
http://www.ncbi.nlm.nih.gov/pubmed?term=Turner BJ%5BAuthor%5D&cauthor=true&cauthor_uid=21343207
http://www.ncbi.nlm.nih.gov/pubmed/21343207
http://www.ncbi.nlm.nih.gov/pubmed?term=Costanzo S%5BAuthor%5D&cauthor=true&cauthor_uid=20338495
http://www.ncbi.nlm.nih.gov/pubmed?term=Di Castelnuovo A%5BAuthor%5D&cauthor=true&cauthor_uid=20338495
http://www.ncbi.nlm.nih.gov/pubmed?term=Donati MB%5BAuthor%5D&cauthor=true&cauthor_uid=20338495
http://www.ncbi.nlm.nih.gov/pubmed/20338495
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilsnack RW%5BAuthor%5D&cauthor=true&cauthor_uid=19686518
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilsnack SC%5BAuthor%5D&cauthor=true&cauthor_uid=19686518
http://www.ncbi.nlm.nih.gov/pubmed?term=Kristjanson AF%5BAuthor%5D&cauthor=true&cauthor_uid=19686518
http://www.ncbi.nlm.nih.gov/pubmed/19686518
http://www1.paho.org/spanish/dd/pin/A&SP.pdf
http://www.ncbi.nlm.nih.gov/pubmed?term=Hommer DW%5BAuthor%5D&cauthor=true&cauthor_uid=15303629
http://www.ncbi.nlm.nih.gov/pubmed/15303629
http://www.ncbi.nlm.nih.gov/pubmed/15303629
http://www.ncbi.nlm.nih.gov/pubmed?term=Holmila M%5BAuthor%5D&cauthor=true&cauthor_uid=16367976
http://www.ncbi.nlm.nih.gov/pubmed?term=Raitasalo K%5BAuthor%5D&cauthor=true&cauthor_uid=16367976
http://www.ncbi.nlm.nih.gov/pubmed/16367976
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilsnack RW%5BAuthor%5D&cauthor=true&cauthor_uid=10723854
http://www.ncbi.nlm.nih.gov/pubmed?term=Vogeltanz ND%5BAuthor%5D&cauthor=true&cauthor_uid=10723854
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilsnack SC%5BAuthor%5D&cauthor=true&cauthor_uid=10723854
http://www.ncbi.nlm.nih.gov/pubmed/10723854
http://www.ncbi.nlm.nih.gov/pubmed/10723854
http://www.ncbi.nlm.nih.gov/pubmed?term=Gruenewald PJ%5BAuthor%5D&cauthor=true&cauthor_uid=16433736
http://www.ncbi.nlm.nih.gov/pubmed?term=Ponicki WR%5BAuthor%5D&cauthor=true&cauthor_uid=16433736
http://www.ncbi.nlm.nih.gov/pubmed?term=Holder HD%5BAuthor%5D&cauthor=true&cauthor_uid=16433736
http://www.ncbi.nlm.nih.gov/pubmed?term=Romelsj%C3%B6 A%5BAuthor%5D&cauthor=true&cauthor_uid=16433736
http://www.ncbi.nlm.nih.gov/pubmed/16433736
http://www.ncbi.nlm.nih.gov/pubmed?term=Fisher LB%5BAuthor%5D&cauthor=true&cauthor_uid=17909139
http://www.ncbi.nlm.nih.gov/pubmed?term=Miles IW%5BAuthor%5D&cauthor=true&cauthor_uid=17909139
http://www.ncbi.nlm.nih.gov/pubmed?term=Austin SB%5BAuthor%5D&cauthor=true&cauthor_uid=17909139
http://www.ncbi.nlm.nih.gov/pubmed/17909139
http://www.ncbi.nlm.nih.gov/pubmed?term=Hawkins JD%5BAuthor%5D&cauthor=true&cauthor_uid=9130220
http://www.ncbi.nlm.nih.gov/pubmed?term=Graham JW%5BAuthor%5D&cauthor=true&cauthor_uid=9130220
http://www.ncbi.nlm.nih.gov/pubmed?term=Maguin E%5BAuthor%5D&cauthor=true&cauthor_uid=9130220
http://www.ncbi.nlm.nih.gov/pubmed?term=Abbott R%5BAuthor%5D&cauthor=true&cauthor_uid=9130220
http://www.ncbi.nlm.nih.gov/pubmed?term=Hill KG%5BAuthor%5D&cauthor=true&cauthor_uid=9130220
http://www.ncbi.nlm.nih.gov/pubmed?term=Catalano RF%5BAuthor%5D&cauthor=true&cauthor_uid=9130220
http://www.ncbi.nlm.nih.gov/pubmed/9130220
http://www.ncbi.nlm.nih.gov/pubmed/9130220
http://www.ncbi.nlm.nih.gov/pubmed?term=de Visser RO%5BAuthor%5D&cauthor=true&cauthor_uid=23947783
http://www.ncbi.nlm.nih.gov/pubmed?term=Wheeler Z%5BAuthor%5D&cauthor=true&cauthor_uid=23947783
http://www.ncbi.nlm.nih.gov/pubmed?term=Abraham C%5BAuthor%5D&cauthor=true&cauthor_uid=23947783
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith JA%5BAuthor%5D&cauthor=true&cauthor_uid=23947783
http://www.ncbi.nlm.nih.gov/pubmed/23947783
http://www.ncbi.nlm.nih.gov/pubmed/21180987
http://www.ncbi.nlm.nih.gov/pubmed?term=Newby PK%5BAuthor%5D&cauthor=true&cauthor_uid=15321819
http://www.ncbi.nlm.nih.gov/pubmed?term=Muller D%5BAuthor%5D&cauthor=true&cauthor_uid=15321819
http://www.ncbi.nlm.nih.gov/pubmed?term=Tucker KL%5BAuthor%5D&cauthor=true&cauthor_uid=15321819

