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Objective: to investigate the effect of general alcohol 

consumption and of the type of alcoholic beverage 

consumed, in different lipid measurements. Method: the 

effect of alcohol consumption as well as that of the type of 

alcoholic beverage consumed were investigated, in different 

lipid measurements, for the participants in the Longitudinal 

Study on Adults’ Health for both sexes. Results: analyses 

were conducted on the type and amount of alcoholic beverage 

consumed by sex. Low-to-moderate alcohol consumption, 

regardless of the type of alcoholic beverage, resulted in 

higher levels of HDL-cholesterol, HDL2- cholesterol and 

HDL3-cholesterol in males and females. No participants in 

the study consumed low-to-moderate amounts of spirits. 

Triglycerides showed inverse effects for men and women 

according to the lipid profile. For men, spirits contributed 

to a better triglyceride profile while for women it was 

the opposite. Men who consumed spirits showed lower 

triglyceride levels, and women who consumed that beverage 

type had higher levels. Our results are in agreement with 

those of previous studies. Conclusion: alcohol consumption 

resulted in different levels of serum lipid measurements 

in men and women. Thus, it is concluded that response to 

alcohol has biological differences.

Descriptors: Alcoholism; Fats; Lipoproteins, HDL; Sex 

Distribution.

Lipid profile and alcohol consumption: longitudinal 
study on adults’ health (ELSA-BRASIL)*
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Perfil lipídico e consumo de bebida alcóolica: estudo 
longitudinal de saúde do adulto (ELSA-BRASIL)

Objetivo: investigar o efeito do consumo de álcool geral, assim como o tipo de bebida alcóolica 

consumida, em diferentes medidas lipídicas.  Método: o efeito do consumo de álcool foi 

investigado, bem como o tipo de bebida alcóolica, em diferentes medidas lipídico em ambos os 

sexos de população do Estudo Longitudinal de Saúde do Adulto. Resultados: foram realizadas 

análises em relação ao tipo e quantidade de consumo de bebida alcóolica por sexo. O consumo 

baixo a moderado de álcool, independentemente do tipo de bebida alcóolica consumida, resultou 

em níveis mais elevados de HDL-colesterol, HDL2-colesterol e HDL3-colesterol em homens e 

mulheres. Não houve participantes de pesquisa que consumiam quantidade baixa a moderada 

de bebidas alcóolicas destiladas. Os triglicerídeos tiveram efeitos inversos para homens e 

mulheres no perfil lipídico. Para homens, bebidas destiladas contribuíram para melhor perfil dos 

triglicerídeos, enquanto para mulheres foi o contrário. Homens que consumiam bebidas alcóolicas 

destiladas tiveram níveis menores de triglicerídeos e mulheres que consumiam bebidas alcóolicas 

destiladas tiveram níveis maiores. Nossos resultados estão de acordo com estudos anteriores. 

Conclusão: o consumo de álcool resultou em níveis diferentes de medidas lipídicas séricas em 

homens e mulheres. Desta forma, conclui-se que a resposta ao álcool tem diferenças biológicas. 

Descritores: Alcoolismo; Gorduras; Lipoproteínas HDL; Distribuição por Sexo.

Perfil lipídico y consumo de bebida alcohólica: 
Estudio Longitudinal de Salude do Adulto

Objetivo: investigar el efecto del consumo de alcohol general, así como el tipo de bebida 

alcohólica consumida, en diferentes medidas lipídicas. Método: el efecto del consumo de alcohol 

fue investigado, así como el tipo de bebida alcohólica, en diferentes medidas lipídicas en ambos 

sexos de población del Estudio Longitudinal de Salud del Adulto. Resultados: se realizaron 

análisis en relación al tipo y cantidad de consumo de bebida alcohólica por sexo. El consumo bajo 

a moderado de alcohol, independientemente del tipo de bebida alcohólica consumida, resultó en 

niveles más altos de HDL-colesterol, HDL2-colesterol y HDL3-coleseterol en hombres y mujeres. 

No hubo participantes de investigación que consumían en cantidad baja a moderada de bebidas 

alcohólicas destiladas. Los triglicéridos tuvieron efectos inversos para hombres y mujeres en el 

perfil lipídico. Para los hombres, las bebidas destiladas contribuyeron a un mejor perfil de los 

triglicéridos, mientras que para las mujeres fue lo contrario. Los hombres que consumían bebidas 

alcohólicas destiladas tenían niveles más pequeños de triglicéridos y las mujeres que consumían 

bebidas alcohólicas destiladas tuvieron niveles más altos. Nuestros resultados están de acuerdo 

con estudios anteriores. Conclusión: el consumo de alcohol resultó en niveles significativamente 

mayores de HDL-colesterol, HDL2-colesterol y HDL3-colesterol, tanto en mujeres como en 

hombres. De esta forma, se concluye que la respuesta al alcohol tiene diferencias biológicas.

Descriptores: Alcoholismo; Grasas; Lipoproteínas HDL; Distribución por Sexo.



www.revistas.usp.br/smad

3Naud LM, Bensenor IJM, Lotufo PA.

Introduction

Some prospective studies have found that  

low-to-moderate constant alcohol consumption would 

be associated with reduced risk for coronary disease(1-4) 

and that such reduction would be related to the 

beneficial effects of alcohol on lipids, particularly on 

HDL-cholesterol(5-7). The protective effects of alcohol 

against coronary disease would be mediated by 

increased HDL-cholesterol(8). Although less frequently, 

reduced LDL-cholesterol has also been reported and,  

in addition to HDL-cholesterol and LDL-cholesterol, alcohol 

has also been shown to change triglycerides levels.  

On average, for each extra gram of alcohol consumed a 

day, triglycerides increased by 0.19mg/dL(9-10).

Most of these studies have evaluated the effects of 

alcohol and the onset of disease; however, the influence 

of different types of alcoholic beverages on plasma lipid 

levels has been investigated to a lesser extent and in 

specific populations. In general, male individuals or 

the effects of alcohol consumption on populations 

that are dependent on the substance are studied.  

To our knowledge, this is the only study to investigate 

the association between alcohol consumption and 

lipid measurements in such a large Brazilian sample, 

comparing the effects on men and women.

Experimental and cross-sectional studies have 

reported the beneficial effects of alcohol consumption 

on HDL-cholesterol regardless of the type of alcoholic 

beverage consumed, but in relation to alcohol 

consumption itself, they have suggested that non-

alcoholic components, such as antioxidant polyphenols in 

red wine, would be responsible for the cardioprotective 

effect(9,11-13). The aim of this study was to investigate the 

effect of alcohol consumption in general, as well as that 

of the type of alcohol beverage consumed on different 

lipid measurements. 

Method

ELSA-Brasil

ELSA-Brasil is a cohort with 15,105 participants 

aged 35 to 74 years in six Brazilian cities. The 

population comprises active and retired professors 

and employees from six Brazilian research institutions: 

Federal University of Rio Grande do Sul, University of 

São Paulo, Federal University of Minas Gerais, Oswaldo 

Cruz Foundation, Federal University of Bahia and 

Federal University of Espirito Santo(6). Briefly, out of 

15,105 participants evaluated in 2008-10, 4,979 of 

them had their lipid profiles measured by the Vertical 

Auto Profile (VAP) test at the São Paulo State Collection 

Center(7). Individuals who had no alcohol consumption 

data were excluded, thus totaling the 4,976 people 

analyzed in this study. 

Each participant responded to an interview 

according to a standard protocol. The interviews and 

tests were conducted by interviewers trained in strict 

quality control. ELSA-Brasil was approved by the 

Research Ethics Committee of the University of São 

Paulo Hospital (CEP-HU) under CEP-HU Registration 

no. 659/06 and, at the same time, under SISNEP 

Registration no. FR-93920. Following the creation of 

the Brazil Platform, ELSA-Brasil was approved by Conep 

with CAAE Registration no. 08109612.7.1001.0076, 

and all the participants involved in this study signed an 

Informed Consent Form. 

Lipoprotein and LDL subclass measurements

Blood collection occurred after a 12-hour night 

fasting period. The blood samples were centrifuged at 

the local center and stored in tubes at -80 °C. A complete 

lipoprotein profile that included plasma cholesterol, 

HDL-cholesterol, HDL2-cholesterol, HDL3- cholesterol, 

lipoprotein A, real LDL (LDL-cholesterol without IDL and 

lipoprotein A), IDL-cholesterol and VLDL-cholesterol for 

each individual was determined using the Vertical Auto 

Profile - VAP methodology (Atherothech®, Birmingham, 

Alabama, USA). VAP is a direct measurement method 

with no estimates involved. It is based on the 

combination of ultracentrifugation and a continuous flow 

enzymatic cholesterol analyzer that is highly sensitive 

and reproducible.

Subclass cholesterol profile analysis was performed 

using the LDL-VAP method, which is a modification of 

the VAP procedure designed to separate subclasses 

of LDL-cholesterol ranging from LDL1-cholesterol to 

LDL4-cholesterol.

Alcohol consumption

To evaluate the consumption of alcoholic beverages 

(beer, wine, spirits), the Alcohol Use Questionnaire, 

structured with closed questions and based on the 

National Center for Health Statistics questionnaire, 

was used. The drinking pattern and weekly frequency 

of alcohol consumption was determined based on this 

questionnaire.

To calculate the amount of ethanol in grams, 

the mean percentage of alcohol of the most common 

beverage brands in the market was used: beer: 6%, 

wine: 12% and distillates: 39%. Firstly, the amount 

reported weekly by the measurement in mL was 

determined and then the amount of pure alcohol intake 

in mL/week was calculated according to the alcohol 

concentration in each beverage. They were subsequently 
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added to the amount of alcohol consumed in beverage 
types and then multiplied by the ethanol density (0.8) 
to obtain the total amount of pure ethanol in grams per 
week. People who consumed alcohol excessively were 
categorized as those who had ethanol consumption 
greater than or equal to 210g/week for males and 
greater than or equal to 140g/week for females. 

Statistical analysis

All statistical analyses were performed using the 
SPSS software, version 17. Because of the different 
drinking patterns between men and women and their 
variations in lipid measurements, all analyses were 
conducted separately. Normality analysis was performed 
using the Kolmogorov-Smirnov test. 

Alcohol consumption was taken as the 
categorical variable (low-to-moderate and excessive).  
Low-to-moderate categories were defined differently 
by sex according to the US Department of Agriculture 
Dietary Guidelines 2005, for men: low-to-moderate 
was less than or equal to 210g/week, and excessive 
was greater than 210g/week, while for women, low-
to-moderate was less than or equal to 140g/week and 
excessive was greater than 140 grams per week.

When considering the specific type of alcoholic 
beverage consumed, consideration was given to 
individuals who were not only prone to consume just 
one type of beverage, but who also consumed different 

types of wine, beverage or spirits. For that purpose, 

a particular predominant type of alcoholic beverage 

was defined if the consumption of this specific type of 

beverage totaled two thirds or more of the total amount 

of ethanol consumed.

To compare the types of beverages consumed 

(abstainers, consumers of wine, beer, spirits or mixed), 

the One-Way ANOVA test was used. To compare low-to- 

moderate drinkers with excessive drinkers for each type 

of beverage, Student’s t test was performed. 

Results

The mean lipid measurements for each sex stratum 

are shown in Tables 1, 2 and 3. The values are divided 

according to the amount of alcohol consumption and the 

type of alcoholic beverage consumed. HDL-cholesterol, 

HDL2-cholesterol, HDL3-cholesterol, LDL4-cholesterol, 

VLDL-cholesterol, VLDL3-cholesterol, VAP B/VAP A ratio, 

triglycerides and VAP A1 showed significant differences 

between abstainers and consumers of wine, beer, spirits 

and mixed beverages. And regarding the amount of 

alcoholic beverage consumed, statistically significant 

differences were only observed between consumers of 

mixed beverages, with higher values of HDL-cholesterol, 

HDL2-cholesterol, HDL3-cholesterol and VAP A1 for 

excessive consumers. For both males and females, no 

participants consumed spirits moderately.

Table 1 - Mean lipid measurements by alcohol intake groups and types of beverages consumed in São Paulo, SP, 
Brazil, 2018

Alcohol use n
HDL* HDL2* HDL3* LDL LDL1 LDL2 LDL3 LDL4† VLDL†

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Abstainer 2020 54 14.5 39.5 134.5 22 30.8 46.5 10.8 27.6

Wine 569 55.9 15.4 40.5 134.3 22.3 32.5 45.3 9.7 26.5

L-M 546 56 15.5 40.6 133.9 22.2 32.4 45.3 9.7 26.4

E 23 53.9 14.6 39.2 143 24.4 34.6 45.6 11.4 28.1

Beer 751 53.6 14.2 39.4 143 24.4 34.6 45.6 11.4 29.2

L-M 636 53.4 14.1 39.3 136.9 22.1 31.4 47.4 11.6 29

E 115 54.5 14.5 39.9 135.7 21.1 29.8 49 12 30.8

Spirits 37 54.1 14.9 39.2 141.1 23.7 33 47.5 11.7 26.1

L-M 0 0 0 0 0 0 0 0 0 0

E 37 54.1 14.9 39.2 141.1 23.7 33 47.5 11.7 26.1

Mixed 1601 56.0‡ 15.1‡ 40.8 § 134.3 21.7 31.6 46.4 10.7 27.3

L-M 1232 55.3 14.9 40.4 133.9 21.7 31.4 46.2 10.8 27.4

E 369 58.3 16 42.3 135.5 21.6 32.5 47 10.3 26.9  

Alcohol use n
VLDL3 IDL Lip A n-HDL B/A* TGL† A1* B LDLe LDLr

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Abstainer 2020 15.1 17.4 110.1 162.1 0.7 130.8 155 104.9 135.9 110.1

Wine 569 14.7 17 109.8 160.8 0.7 123.7 157.5 104.1 136 109.8

L-M 546 14.6 17 109.5 160.3 0.7 123.1 157.6 103.8 135.7 109.5

E 23 15.2 17.9 116 171.1 0.7 137.6 154.6 110.4 143.6 116

(continues...)
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Alcohol use n
VLDL3 IDL Lip A n-HDL B/A* TGL† A1* B LDLe LDLr

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Beer 751 15.6 17.3 112.4 166 0.7 141.4 155.4 107.1 137.7 112.4

L-M 636 15.5 17.4 112.5 165.9 0.7 138.5 155 107.1 138.2 112.5

E 115 16 17.1 112 166.5 0.7 157.8 157.9 107.3 134.8 112

Spirits 37 14.6 17.5 115.9 167.4 0.7 153.4 154.8 109.4 136.6 115.9

L-M 0 0 0 0 0 0 0 0 0 0 0

E 37 14.6 17.5 115.9 167.4 0.7 153.4 154.8 109.4 136.6 115.9

Mixed 1601 14.9 16.8 110.4 161.6 0.7 131 158.6‡ 104.3 135.4 110.4

L-M 1232 14.9 16.8 110 161.3 0.7 129.8 157.4 104.3 135.4 110

E 369 14.7 16.7 111.5 162.4 0.7 135.3 162.4 104 135.3 111.5
L-M Low-to-moderate; E Excessive; Lip A Lipoprotein A; n-HDL Non-HDL; B/A VAP B/VAP A; TGL Triglycerides; A1 VAP A1; B VAP B; LDLe estimated LDL; 
LDLr actual LDL; *ANOVA < 0.001; †ANOVA < 0.05; ‡t test < 0.05; §t test < 0.001

(continues...)

Overall, there were lower levels of HDL-cholesterol 
among beer consumers and high levels among consumers 
of more than one type of alcoholic beverage; lower LDL-
cholesterol values for wine consumers and higher levels 
for spirits consumers; lower VLDL-cholesterol values for 
those who consumed only spirits and higher values for 
those who consumed beer; lower triglyceride values for 
wine consumers and higher values for spirits consumers; 
lower VAP A1 values for spirits consumers and higher 
values for consumers of mixed beverages.

Regarding males, the values of HDL-cholesterol, 
HDL2-cholesterol, HDL3-cholesterol, LDL4-cholesterol, 
VLDL-cholesterol, triglycerides and VAP A1 showed 
statistically significant differences, and between the 
amounts of alcoholic beverages, a difference was observed 

between the amount of wine for HDL2-cholesterol  
and mixed beverages for HDL-cholesterol,  
HDL2-cholesterol, HDL3-cholesterol and VAP A1 (Table 2).  
In the male population, beer consumers showed lower 
values of HDL-cholesterol, HDL2-cholesterol and  
HDL3-cholesterol, and spirits consumers showed higher 
values; abstainers showed lower LDL2-cholesterol levels, 
and beer consumers showed higher levels; those who 
consumed more than one type of alcoholic beverage 
showed lower levels of IDL-cholesterol, and spirits 
consumers showed higher levels; consumers of more than 
one type of beverage showed lower triglyceride levels, 
and higher levels were observed for spirits consumers; 
spirits consumers showed lower VAP A1 levels, and 
consumers of mixed beverages showed higher levels.

Table 2 - Lipid measurements by alcohol intake groups and types of beverages consumed by males in São Paulo, SP, 
Brazil, 2018

Alcohol use n
HDL* HDL2* HDL3* LDL LDL1 LDL2 LDL3 LDL4† VLDL*

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Abstainers 838 47.7 11.58 36.1 133.5 20.2 24.7 50.9 14.4 30.2

Wine 246 50.9 12.9‡ 37.9 130.7 19.8 26.6 49.2 12.5 28.6

L-M 233 51.1 13.1 38.1 130.1 19.6 26.2 49.2 12.5 28.4

E 13 45.8 10.5 35.2 142 22.9 33.1 49.6 12.1 31.2

Beer 366 47.43 11.4 36.1 135.3 19.9 24.1 51.8 15.9 33.4

L-M 314 47.3 11.3 36 135.2 19.9 24.2 51.7 15.7 33.1

E 52 48.1 11.4 36.7 135.3 19.5 23.4 52.7 17.3 35.3

Spirits 17 52.6 12.9 39.7 142.9 20.6 27.5 55.8 15.1 26.2

L-M 0 0 0 0 0 0 0 0 0 0

E 17 52.6 12.9 39.7 142.9 20.6 27.5 55.8 15.1 26.2

Mixed 833 51.6 12.9‡ 38.7‡ 134.5 20.4 26.6 49.9 13.8 29.9

L-M 659 50.7 12.6 38.1 134 20.5 26.5 49.5 13.7 29.9

E 174 54.7 14 40.8 136.5 20.3 26.9 51.2 14 30.5  

Alcohol use n
VLDL3 IDL Lip A n-HDL B/A† TGL† A1* B* LDLe LDLr

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Abstainers 838 15.9 17.2 110.2 163.8 0.7 148.6 146.2 107 134.1 110,2

Wine 246 15.3 16.1 108.1 159.3 0.7 136.2 150.6 103.9 132.1 108,1

Table 1 – Continuation
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Alcohol use n
VLDL3 IDL Lip A n-HDL B/A† TGL† A1* B* LDLe LDLr

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

L-M 233 15.3 16 107.5 158.5 0.7 135.2 151 103.4 131.5 107,5

E 13 16.2 18.1 117.6 173.3 0.8 154.2 144 112.6 142.4 117,6

Beer 366 16.9 17.4 111.7 168.7 0.8 170.1 147.6 109.9 134.6 111,7

L-M 314 16.9 17.5 111.5 168.3 0.8 165.2 147.2 109.7 135.3 111,5

E 52 17 16.6 113 170.6 0.8 199.9 150 111.6 113 113

Spirits 17 14.8 16.5 119.1 169.4 0.7 122.2 153.7 110.9 144.9 119,1

L-M 0 0 0 0 0 0 0 0 0 0 0

E 17 14.8 16.5 119.1 169.4 0.7 122.2 153.7 110.9 144.9 119,1

Mixed 833 15.8 17.1 110.7 164.5 0.7 148.9 153.3‡ 106.7 134.7 110,7

L-M 659 15.8 17.1 110.2 163.8 0.7 144.9 151.8 106.7 134.8 110,2

E 174 15.9 17 112.4 166.9 0.7 164.3 159 107 134.1 112,4

L-M Low-to-moderate; E Excessive; Lip A Lipoprotein A; n-HDL Non-HDL; B/A VAP B/VAP A; TGL Triglycerides; A1 VAP A1; B VAP B; LDLe estimated LDL; 
*ANOVA < 0.001; †ANOVA < 0.05; ‡t test < 0.05

As for females, only differences in HDL-cholesterol, 
HDL2-cholesterol, HDL3-cholesterol, LDL2-cholesterol, 
IDL-cholesterol, triglycerides and VAP A1 were shown 
(Table 3). Women who consumed only spirits showed 
lower levels of HDL-cholesterol, HDL2-cholesterol and 
HDL3-cholesterol, and women who consumed more 
than one type of alcoholic beverage showed higher 
levels; women who did not drink showed lower levels 

of LDL2-cholesterol, and women who consumed only 
beer showed higher levels; those who consumed more 
than one type of alcoholic beverage showed lower 
levels of IDL-cholesterol and triglycerides, and women 
who consumed only spirits showed higher levels; as to 
VAPA1, women who only consumed spirits had lower 
levels and women who consumed more than one type of 
alcoholic beverage showed higher levels. 

Table 3 - Lipid measurements by alcohol intake groups and types of beverages consumed by females in São Paulo, SP,  
Brazil, 2018

Alcohol use n
HDL* HDL2* HDL3* LDL LDL1 LDL2† LDL3 LDL4 VLDL

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Abstainers 1180 58.53 16.6 41.9 135.1 23.3 35.2 43.4 8.3 25.8

Wine 322 59.9 17.3 42.5 136.9 24.2 37.1 42.2 7.6 24.7

L-M 313 59.7 17.2 42.4 136.8 24.1 37 42.3 7.5 24.9

E 10 64.5 19.9 44.4 144.2 26.3 36.6 40.4 10.6 24.1

Beer 385 59.4 16.9 42.5 138.2 23.9 37.8 43.7 7.7 25.3

L-M 322 59.4 16.9 42.5 138.6 24.3 38.3 43.3 7.7 24.9

E 63 59.7 17.1 42.7 136 22.4 35.1 45.9 7.7 27

Spirits 20 55.5 16.6 38.9 139.6 26.3 37.7 40.6 8.8 26

L-M 0 0 0 0 0 0 0 0 0 0

E 20 55.5 16.6 38.9 139.6 26.3 37.7 40.5 8.8 26

Mixed 768 60.7 17.6 43.2 134.1 23.1 37.1 42.6 7.4 24.4

L-M 573 60.5 17.5 43 133.9 23.1 36.9 42.3 7.5 24.5

E 195 61.6 17.8 43.8 134.5 22.8 37.6 43.3 7 23.8  

Alcohol use n
VLDL3 IDL* Lip A n-HDL B/A* TGL* A1† B LDLe LDLr

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Abstainers 1180 14.6 17.6 110.1 160.9 0.7 118.2 161.1 103.5 137.2 110.1

Wine 322 14.1 17.7 110.9 161.6 0.7 113.4 162.6 104 138.8 110.9

L-M 313 14.2 17.7 111 161.7 0.7 114 162.4 104.1 138.8 111

E 10 13.8 17.7 113.8 168.3 0.6 116.1 168.4 107.6 145.1 113.8

Beer 385 14.4 17.3 113.1 163.5 0.7 114.2 162.7 104.5 140.6 113.1

L-M 322 14.2 17.3 113.5 163.5 0.7 112.4 162.4 104.6 141.1 113.5

E 63 15.1 17.5 111.1 163.1 0.6 123.1 164.1 103.8 138.3 111.1

(continues...)

Table 2 – Continuation
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Alcohol use n
VLDL3 IDL* Lip A n-HDL B/A* TGL* A1† B LDLe LDLr

mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Spirits 20 14.5 18.3 113.3 165.7 0.7 179.9 155.7 107.9 129.5 113.3

L-M 0 0 0 0 0 0 0 0 0 0 0

E 20 14.5 18.3 113.3 165.7 0.7 180 155.7 107.9 129.5 113.3

Mixed 768 13.9 16.5 110.1 158.4 0.6 111.6 164.2 101.6 136.1 110.1

L-M 573 13.9 16.5 109.8 158.5 0.6 112.4 163.8 101.7 136 109.8

E 195 13.7 16.4 110.7 158.4 0.6 109.4 165.5 101.4 136.5 110.7

L-M Low-to-moderate; E Excessive; Lip A Lipoprotein A; n-HDL Non-HDL; B/A VAP B/VAP A; TGL Triglycerides; A1 VAP A1; B VAP B; LDLe estimated; 
*ANOVA < 0.05; †ANOVA < 0.001

Discussion

In this study, it was shown that alcohol 
consumption can result in significantly higher levels of  
HDL-cholesterol, HDL2-cholesterol and HDL3-cholesterol. 
The effect of alcohol consumption was similar for  
LDL2-cholesterol, IDL-cholesterol, triglycerides and VAP 
A1 for males and females. High consumption of spirits 
was associated with higher levels of IDL-cholesterol, 
LDL2-cholesterol and triglycerides. A difference was 
observed for wine consumption. Serum lipid levels, in 
response to wine consumption, were inverse between 
males and females. For females, the higher the wine 
consumption, the higher the levels of HDL-cholesterol, 
HDL2-cholesterol and HDL3-cholesterol, and for males, 
the opposite was found. Overall, our results have 
confirmed those of previous studies which associated 
alcohol consumption, regardless of the type of beverage, 
with higher levels of HDL-cholesterol, HDL2-cholesterol 
and HDL3-cholesterol when men and women were 
evaluated together. However, when stratifying by sex, 
opposite results were found.

The effects of alcohol consumption on lipid 
profiles were firstly investigated in males. Early studies 
involving females did not perform analyses by sex. 
The few studies that evaluated such relationship in 
separate male and female populations indicated that 
the association of alcohol consumption differed between 
men and women, and that wine consumption increased 
HDL-cholesterol levels in women, which corroborates 
our findings(11,14-15). This result may be associated with 
the fact that females are more sensitive to the effects 
of alcohol than males, especially with regard to liver 
function. Alcohol concentrations also differ between men 
and women. Higher alcohol concentrations are found in 
women after the intake of the same amount of alcohol. 
This effect is attributed to lower gastric metabolism in 
women. In this study, HDL-cholesterol levels were higher 
with spirits in males and lower in females, which had 
also been previously identified(16-17). Overall, differences 
in lipid levels and alcohol consumption were found in 
males and females, but these results should not be 
extrapolated due to the lack of more detailed metabolic 
and biochemical measures. 

The differences in lipid response between males 
and females are clear. For males, there was a difference 
regarding the consumption amount of mixed alcoholic 
beverages for HDL-cholesterol, HDL2-cholesterol and 
HDL3-cholesterol, but not for females. Males who 
consumed mixed alcoholic beverages excessively were 
associated with higher levels of HDL-cholesterol when 
compared to those who consumed low-to-moderate 
amounts. Previous studies by ELSA-Brasil have 
shown the population profile and demonstrated that  
HDL-cholesterol, HDL2-cholesterol and HDL3-cholesterol 
are inversely associated with insulin resistance and 
subclinical inflammation(18), that alcohol consumption 
increased risk for high blood pressure(19) and that alcohol 
consumption, when associated with meals, showed a 
more favorable lipid profile(20). 

As regards triglyceride values, they were lower 
for males who only consumed spirits excessively and 
higher for those who consumed only beer. Females who 
consumed mixed beverages showed lower triglyceride 
levels, while those who consumed them excessively 
had even lower levels. Women who consumed spirits 
showed higher triglyceride levels. Some studies show 
a strong relationship between alcohol intake and 
increased triglycerides, especially the effects that 
alcohol has on genetic variation, particularly on genes 
related to alcohol metabolism(21).

Previous studies have shown conflicting results 
between the relationship of alcohol consumption and 
LDL-cholesterol(22). It has been recently proposed 
that the differences may be associated with genetic 
variations in the apolipoprotein metabolism, particularly 
apolipoprotein A5 polymorphisms(21). 

Although the mechanism for differences between 
males and females is not fully understood, they may be 
due to body composition, insulin and glucose metabolism 
and genetic factors(23). Such a contrast between the 
sexes is intriguing, as the exact mechanism by which 
alcohol affects lipid measurements remains largely 
unknown(8,24-27). These differences may be explained by 
genetic differences, and to that end, further studies are 
needed. Clinical and epidemiological studies suggest that 
it is mainly the red wine that would help protect against 
cardiovascular disease, atherosclerosis and metabolic 

Table 3 – Continuation
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syndrome, possibly because of the polyphenols found in 
it, such as resveratrol, anthocyanin, flavonol and catechin, 
which are beneficial to health. In addition, the metabolites 
themselves may be the main players in cardiovascular 
protection. In beer, xanthohumol and its metabolites 
isoxanthohumol and phytoestrogen 8-phenylnaringenin 
also have healthy properties. In addition, any healthy 
effects of wine and beer are greatest in combination with 
a healthy diet, rich in fruit, vegetables and whole grains. 
There is evidence that polyphenols have synergistic 
effects with compounds found in other food groups(28).  
However, it is recommended that excessive alcohol 
consumers or abstainers should not be encouraged to 
use alcohol in order to protect their lipid profiles, as the 
deleterious consequences of alcohol may outweigh the 
possible benefits involved. 

The limitations of the study are due to the fact 
that the data collection on alcohol consumption was 
based on self-reporting, since especially when it comes 
to alcohol consumption, research participants tend to 
provide answers that are socially desirable. Therefore, 
alcohol consumption may be underestimated, especially 
in groups of individuals who drink excessively. The study 
design is also another limitation. Although ELSA-Brasil 
is a longitudinal investigation, this study was cross-
sectional, and it is not possible to make causal inferences. 
Finally, the classification used could underestimate the 
numbers of episodic alcohol compulsion.

Conclusion

Overall, this study has shown that alcohol 

consumption, regardless of the type of alcoholic beverage 

consumed, resulted in significantly higher levels of  

HDL-cholesterol, HDL2-cholesterol and HDL3-cholesterol 

in both females and males. Alcohol consumption has 

been shown to contribute to a better lipid profile, 

which has been reported in the literature. Previous 

research showed an inverse association between alcohol 

consumption and cardiovascular disease in both males 

and females.
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