
State of the art paper

Public health

Corresponding author:
Prof. Andrzej Więcek
Department of Nephrology, 
Transplantation and 
Internal Medicine
Medical University 
of Silesia
Katowice, Poland
E-mail: awiecek@sum.edu.pl

Department of Nephrology, Transplantation and Internal Medicine, Medical University 
of Silesia, Katowice, Poland

Submitted: 21 May 2022
Accepted: 22 May 2022

Arch Med Sci Atheroscler Dis 2022; 7: e49–e59
DOI: https://doi.org/10.5114/amsad/150319
Copyright © 2022 Termedia & Banach

Alcohol and health. Is regular drinking of small doses 
of alcohol really good for your health?

Stanisław Surma, Andrzej Więcek

A b s t r a c t

Alcohol has been drunk for centuries and in the past also used as a medi-
cine. Alcohol consumption in Poland and in the entire world has gradually 
increased, which is also nowadays accelerated by the ongoing COVID-19 
pandemic. In 2020, the amount of alcohol consumed in Poland was 11.7 l  
per capita, which was a  the highest level since 1961. It is estimated that 
global alcohol consumption will increase by 17% by the year 2030. There is 
also increasing alcohol consumption by children and adolescents, as well as 
pregnant women. Alcohol consumption as a health damaging factor is not 
always recognized in the general population. Additionally, numerous scien-
tific societies in their guidelines/recommendations indicate that moderate 
doses of alcohol are beneficial or at least neutral for health. The question 
remains whether so-called “moderate doses of alcohol” really are not harm-
ful to health. We analyze this issue in this article.
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A brief history of alcohol

It is difficult to determine when mankind started making and consum-
ing alcohol. It is thought that fermented drinks were consumed as early 
as the Late Neolithic. In the surviving texts, the first mentions of brewing 
and consuming beer date back to around 4000 BC from Mesopotamia. 
In turn, the first restrictions on alcohol consumption were introduced in 
Egypt. The ban on alcohol consumption was introduced in the temples 
to prevent theft, intoxication and various abuses. On the other hand, 
around 2000 BC a ban on drinking alcohol was introduced in the army of 
the pharaohs. The rulers were to lose several battles due to alcohol abuse 
by soldiers. The discoverer of the alcohol distillation process is considered 
to be the Arab alchemist Jābiribn Hayyān (around 721 – around 815 AD).  
This event took place around 800 AD and gave rise to the possibility of 
producing high-proof alcohols [1, 2].

In Poland, according to Gall Anonim, the first taverns appeared in the 
11th century. Until the early Enlightenment, when alcohol began to be 
distilled in Poland, first of all beer was consumed. The beginning of al-
cohol abuse on a mass scale in Poland dates back to the 16th century, 
when the phenomenon of propination (a  noble monopoly on the pro-
duction and sale of alcoholic beverages) was formed and spread [1, 2]. 
Over the centuries, the statistics on the amount of alcohol consumed in 

mailto:awiecek@sum.edu.pl


Stanisław Surma, Andrzej Więcek

e50� Arch Med Sci Atheroscler Dis 2022

Poland have changed. Historical data show that in 
the first half of the 19th century in the Kingdom of 
Poland, the amount of pure alcohol consumed per 
capita/year could reach up to 38 l [2].

The origin of the word “alcohol” is also inter-
esting. The word alcohol comes from the Arabic 
“al-kuhl” which is a  black powder used for cos-
metic (as a  powder blackening the skin around 
the eyes) and medical purposes. When Europeans 
encountered it in Andalusia, they began to apply 
the name to other powders and elixirs, eventually 
to volatile substances such as alcohol.

The gradual increase in the popularity of alco-
hol consumption was related to the attribution of 
medicinal properties to it. Aristotle of the island 
of Kos (439–377 BC) said that wine had sedative, 
analgesic, diuretic and antidiarrheic properties. 
Moreover, he found that the wine helped heal 
wounds. In the New Testament, in the parable of 
the Good Samaritan (Luke 10: 30-37), this hero 
dressed the wounds of the sick person with oil 
and wine. So, for centuries, until the 20th century, 
alcohol was used as a medicine.

Alcohol consumption in the general 
population (in the world and in Poland)

According to the data of the World Health Orga-
nization (WHO) from 2020 covering 191 countries 
and regions, the highest alcohol consumption was 
recorded in countries such as: Moldova (1st place; 
17.3 l of pure alcohol per capita/year), Belarus  
(2nd place; 17.1 l of pure alcohol per capita/year) 
and Lithuania (3rd place; 16.2 l of pure alcohol 
per capita/year). In this ranking, Poland was 21st  
(11.2 l of pure alcohol per capita/year). However, 
these data may be understated (Figure 1: 11.2 l vs. 
11.7 l of pure alcohol per capita/year).

In Poland, the percentage of people who do not 
consume alcohol at all is changing. According to 
the results of a study conducted by CBOS (Public 
Opinion Research Center), which compared the 
percentage of abstainers in 2010 and 2019, it is 
gradually decreasing (women: 30% vs. 21%; men: 
16% vs. 10% respectively) [3]. The reasons for 
the increase in the amount of alcohol consumed 
in Poland at the beginning of the 21st century are 
very interesting. Until the end of the 20st centu-
ry, Poland, unlike the Mediterranean and Balkan 
countries, was one of the countries with a relative-
ly low incidence of alcohol-related diseases [4]. In 
the last two decades of the 20th century, alcohol 
consumption in Poland was at a  moderate level, 
i.e. 6–7 l per capita/year. These statistics resulted 
from the introduction of a comprehensive program 
limiting the health effects of alcohol consumption, 
which was introduced in Poland in 1982. From 
2002, following the reduction of the excise duty 
on spirits by 30%, the return to television adver-
tising for beer (2001) and the ongoing marketing 
campaign not regulated by the state since 2010, 
there was an increase in alcohol consumption in 
Poland. Changes in the structure of alcohol con-
sumption in Poland in the years 1961–2020 are 
shown in Figure 1. Interestingly, in connection with 
the COVID-19 pandemic the alcohol industry in-
troduced vodka in a small plastic glass for PLN 2 
from 2020. The scale of the problem in Poland is 
shown by the sale of small bottles of vodka, com-
monly known as “monkeys”. Every year Poles buy 
1.1 billion (3.3 million daily) “monkeys” of vodka, 
with 600 000 between 6 am and 12 noon [4]. The 
most frequently consumed alcoholic beverages in 
Poland include beer (39%), wine (25%) and vodka 
(16%) [3]. These data demonstrate that Poles drink 
more bottles of beer than water every year [5].

Figure 1. Alcohol consumption (100%) in adult population (15+) for Poland in 1961-2020. Based on: https://
data.oecd.org/healthrisk/alcohol-consumption.htm and https://www.oecd.org/poland/Preventing-Harmful-Alco-
hol-Use-Key-Findings-POLAND.pdf
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In an interesting study by Manthey et al., data 
on alcohol consumption in 189 countries and re-
gions over the period 1990-2017 were summa-
rized and forecasted until 2030. Global alcohol 
consumption was found to increase between 
1990 and 2017. Moreover, these researchers fore-
cast a further increase in alcohol consumption by 
2030 (Figure 2) [6]. 

The prevalence of abstinence around the world 
is also gradually declining. Moreover, the percent-
age of people actively consuming alcohol and con-
suming alcohol episodically is increasing. In fore-
casts until 2030, these trends will be even more 
intensive (Figure 3) [6].

Based on these results, it is unlikely that the 
global goals of reducing harmful effects of alcohol 
consumption will be achieved in the near future [6].

It should be mentioned that a  large percent-
age of junior high school and high school stu-
dents admit to alcohol consumption. In the study 
by Żołnierczuk-Kieliszek et al., which included 
135 students of the 3rd grade of lower secondary 
schools, it was found that 42% of the respondents 
consumed alcohol several times a year, and almost 
25% several times a week. What is alarming, based 
on the results of the Cage test, it was found that 
22% of the respondents had a high probability of 
being addicted to alcohol [7]. In turn, the study 
by Wojtyła-Bucior et al. analyzed the prevalence 
of alcohol consumption among 1100 high school 
students. Fifty-three percent of respondents con-
firmed drinking alcohol, of which 69% consumed it 
less than once a week, 26% once a week, 5% sev-
eral times a week and 1% every day. The most com-
mon drinks were beer (89%) and vodka (71%) [8].

It is worth mentioning that during the cur-
rent COVID-19 pandemic alcohol consumption 
increased significantly. A study by McKetta et al. 
analyzed alcohol consumption by American adults 
during the first wave of the COVID-19 pandemic. 
Increased alcohol consumption (increasing the 
number of drinking days) was found, especially 
in less severe conditions of the COVID-19 pan-
demic (incidence risk ratio (IRR) = 1.003; 95% CI: 
1.001–1.004) [9]. The study by Valente et al. found 
that the factors that particularly increased the 
risk of alcohol consumption during the COVID-19 
pandemic were: male gender (AOR = 1.29;  
95% CI: 1.13–1.49), higher income (AOR = 1.64; 
95% CI: 1.35–1.99), and more stringent quaran-
tine (AOR = 1.10; 95% CI: 1.04–1.16) [10]. More-
over, a study by Weerakoon et al. of 1982 Amer-
icans found that 34% reported binge drinking 
during the COVID-19 pandemic. Each extension 
of the so-called lockdown by 1 week increased 
the risk of binge drinking by 19% (AOR = 1.19;  
95% CI: 1.06–1.34). Among people suffering from 
depression, the risk was as high as 77% (AOR = 1.77;  

95% CI: 1.16–2.73) [11]. A  study by Pollard  
et al. showed that from 2019 to 2020, alcohol con-
sumption by American adults increased by 14% 
[12]. In Poland, the impact of the COVID-19 pan-
demic on trends in alcohol consumption was ana-
lyzed by Szajnoga et al. in a study involving 4072 
people. It was found that the frequency of alcohol 
consumption increased especially in the group of 
men, people aged 18–24, residents of large cities 
and people working remotely [13].

In summary, the results of several studies in-
dicate a high prevalence of alcohol consumption, 
both in Poland and in the entire world. The per-
spective for the next 10 years in terms of trends in 
alcohol consumption is unfavorable. A  large per-
centage of adolescents have already confirmed 
their own experience with drinking alcohol. Since 
2020 the COVID-19 pandemic has further wors-
ened these adverse statistics.

The impact of alcohol consumption on health 
in social awareness

The review of the literature by Surma et al. 
analyzed the knowledge of younger and older 
people about various risk factors for cardiovascu-
lar diseases. It was found that both younger and 
older people were characterized by insufficient 
knowledge of the adverse impact of alcohol con-

Figure 2. World alcohol consumption in 1990 and 
2017 and forecasts until 2030. Based on [6]
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sumption on the risk of cardiovascular diseases 
[14, 15]. The study by Żołnierczuk-Kieliszek et al. 
showed that the knowledge of middle school stu-
dents about the harmful effects of alcohol abuse 
on human health was low [7]. An interesting study 
by Whitman et al., involving 5582 participants of 
the Health eHeart Study, analyzed the perception 
of alcohol through its impact on human health. It 
was found that 30% of the respondents believed 
that alcohol has a pro-health effect, 39% that it 
is harmful to health, and 31% did not have an 
opinion on this subject. Moreover, 80% of those 
who considered that alcohol is healthy based 
their opinions on opinions expressed by non-spe-
cialized sources. People who believed that alcohol 
was beneficial to health drank about 50% more 
alcohol than those who did not support this po-
sition. The respondents attributed a  particularly 
health-promoting effect to the consumption of 
red wine [16].

In conclusion, knowledge about the health ef-
fects of alcohol consumption is insufficient, which 
applies to both younger and older people. A large 
percentage of people consider alcohol consump-
tion to be healthy, and draw their knowledge from 
non-specialized sources.

Definition of the alcohol unit and clinical 
recommendations for alcohol consumption

One unit of alcohol, i.e. a “drink”, usually con-
tains 10 g of pure ethanol in its volume. For exam-
ple, one unit of alcohol is 125 ml of wine or 250 ml 
of beer or 40 ml of vodka.

National and international scientific societies 
in their guidelines/recommendations indicate 
that in the case of people declaring the willing-
ness to consume alcohol, it should be limited to 
specific doses (Table I) [17–20]. It is worth men-
tioning that the latest recommendations of the 
Polish Lipidological Association of 2021 state that 
patients with lipid disorders should limit their al-
cohol consumption to the minimal amount. It is 
due to, inter alia, the fact that the consumption 
of 10–30 g of alcohol/day significantly increases 
the concentration of triglycerides [21]. Moreover, 
alcohol consumption increases the risk of statin 
intolerance by 22% [22]. This is important be-
cause hypercholesterolemia is the most common 
cardiovascular risk factor in Poland, affecting as 
many as 21 million people [23].

In conclusion, scientific societies allow the daily 
consumption of alcohol in the amount of 2 drinks 
for men and one drink for women. The question 
is whether the recommended doses of alcohol are 
safe for health.

Alcohol consumption and the risk  
of premature death

A meta-analysis of 87 studies by Stockwell et 
al., involving nearly 4 million people, analyzed the 
impact of their alcohol consumption on the risk 
of premature death depending on various con-
founding factors. Interestingly, it was found that 
the obtained results depended on the reference 
point (abstainers versus occasional alcohol users 
as a control group) (Figure 4) [24].

This study showed a  significant effect of the 
way the data were analyzed on the relationship 
between alcohol consumption and the risk of pre-
mature death. The authors of the study stated that 
comparing people who drink alcohol with absti-
nent ones does not yield reliable results because 
the latter are characterized by a tendency towards 
poor health. Thus, in this study, no beneficial ef-
fect of alcohol consumption in reducing the risk of 
death was found, and, moreover, it was found that 
alcohol consumption increased this risk [24].

The study by Goulden also assessed the effect 
of alcohol consumption on the risk of premature 
death. The obtained results were related to people 
who used alcohol occasionally. The study included 
data from 24029 participants in the Health and 
Retirement Study, while alcohol consumption was 
assessed on the basis of data from 4 years prior to 
the start of follow-up. It was found that the risk of 

Table I. Recommendations of scientific societies 
regarding alcohol consumption [17–20]

Polish Society of Hypertension (2019)

You should limit your alcohol consumption:

in men, up to 20-30 g of pure alcohol per day, but 
not more than 140 g per week (e.g. 2 glasses of 
wine a day, 5 days a week)

in women, up to 10–20 g of pure alcohol per day, 
but not more than 80 g per week (e.g. one glass of 
wine a day, 5 days a week)

Getting drunk should be strictly avoided

Designate alcohol-free days during the week

Polish Society of Diabetology (2021)

It is not recommended for people with diabetes to 
consume alcohol

You should limit your alcohol consumption:

in men: ≤ 30 g/day

in women: ≤ 20 g/day

European Society of Cardiology (2021)

Recommended to restrict alcohol consumption to 
a maximum of 100 g per week

American Heart Association and American College  
of Cardiology (2019)

You should limit your alcohol consumption:

in men: ≤ 2 drinks/day

in women: ≤ 1 drink/day

In the United States, a  unit of alcohol (drink) contains 14 g of 
ethanol.
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death is increased in people who consume alcohol 
(Figure 5) [25].

Taking into account the results, alcohol con-
sumption according to the recommendations of 
scientific societies (7– <14 drinks/week) was as-
sociated with an increase in the risk of death by 
14% [25].

An important analysis published in 2018 in The 
Lancet assessed the impact of alcohol consump-
tion on the risk of deteriorating health. The study 
covered data from surveys and registers from 195 
countries. It was found that worldwide alcohol 
consumption was the seventh leading risk fac-
tor for both death and DALY (disability adjusted 
life-years) in 2016, accounting for 2.2% (95% CI: 
1.5–3.0%) of female deaths and 6.8% (5.8–8.0%) 
of male deaths. A  linear relationship was found 
between the amount of drinks consumed/day and 
the risk of health loss (complications from cardio-
vascular diseases or other diseases). The authors 
concluded that there is no “healthy dose” of alco-
hol [26]. A study by Wood et al., involving nearly 
600 000 people, also showed a positive and curvi-
linear relationship between alcohol consumption 
and the risk of death [27]. In a study by Zatoński  
et al., the alcohol-related deaths in 2002 and 2017 
in Poland were compared. It was found that in 2002, 
among women and men, the aforementioned ratio 
was 1.7/100  000 inhabitants and 13.9/100  000 
inhabitants, respectively. In 2017, alcohol-related 
mortality in men and women was 6.4/100 000 and 
28.0/100 000, respectively. Mortality rates in 2002 
and 2017, for both women and men, were highest 
in the 45–64 age group. It was found that over the 
years 2002–2017, alcohol-related mortality in Po-
land increased significantly [28]. 

In summary, alcohol consumption, including in 
doses recommended as beneficial by scientific so-
cieties, is associated with an increased risk of pre-
mature death. The selection of the control group 
(abstainers versus occasional alcohol users) has 
a significant impact on the results of the research.

Alcohol consumption and the risk of selected 
diseases

Until recently, it was believed that small doses 
of alcohol had a beneficial effect on human health 
[29]. However, one has to remember that although 
there are studies in the literature showing, for 
example, cardioprotective and nephroprotective 
properties of consuming moderate amounts of 
alcohol (e.g. [30–32]), toxic effects of the alcohol 
may occur in other organs [33].

Table II summarizes the impact of alcohol con-
sumption on the risk of developing selected dis-
eases [34–43].

Very recently The Lancet published the results 
of a  population study by Rumgay et al., assess-

ing the influence of alcohol consumption on the 
risk of cancer development. The categories of al-
cohol consumption were divided into moderate 
consumption (< 20 g/day), risky consumption 
(20–60 g/day) and heavy consumption (> 60 g/
day). It was found that in 2020, 4.1% (95% CI: 
3.1–5.3%) of all cancers worldwide were caused 
by alcohol consumption. It was also found that, 
starting from moderate through risky and heavy 
alcohol consumption, the risk of cancer was sig-
nificantly increased [44]. The study by Zatoński 

Figure 4. The impact of alcohol consumption on 
the risk of premature death [24]

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0

1.00

1.22

1.12

1.33

1.29

1.52

1.00

1.24

1.22

1.45

0.84

1.00

0.86

1.02

Potentialy reducing 
the risk of death

No effect

0.95

1.13
Re

la
ti

ve
 r

is
k 

of
 d

ea
th

 (
RR

)
Re

la
ti

ve
 r

is
k 

of
 d

ea
th

 (
RR

)

Absti
nen

ce

In th
e p

as
t

Occ
as

ion
all

y
Lo

w

M
od

er
at

e
High

Ver
y h

igh

Ove
ra

ll

Absti
nen

ce

In th
e p

as
t

Occ
as

ion
all

y
Lo

w

M
od

er
at

e
High

Ver
y h

igh

Ove
ra

ll

Control group: Abstiners

Change of control group

Control group: Occasional alcohol drinkers

Alcohol consumption

Alcohol consumption

Figure 5. Effect of alcohol consumption (compared 
to occasional alcohol users) on the risk of prema-
ture death [25]

2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

0

1.02

Acceptable alcohol dose 
according to scientific societes

1.14 1.13

1.45

H
az

ar
d 

ra
ti

o 
of

 d
ea

th
 (

H
R)

	 < 7 units	 7– < 14 units	 14–< 21 units	 ≥ 21 units

Alcohol consumption per week



Stanisław Surma, Andrzej Więcek

e54� Arch Med Sci Atheroscler Dis 2022

Ta
bl

e 
II.

 S
um

m
ar

y 
of

 r
es

ea
rc

h 
re

su
lt

s 
an

d 
m

et
a-

an
al

ys
es

 o
n 

th
e 

im
pa

ct
 o

f 
al

co
ho

l c
on

su
m

pt
io

n 
on

 t
he

 r
is

k 
of

 s
el

ec
te

d 
di

se
as

es

A
ut

ho
rs

; y
ea

r
Ty

pe
 o

f 
st

ud
y

N
um

be
r 

of
  

su
bj

ec
ts

/ 
st

ud
ie

s
A

na
ly

ze
d 

re
la

ti
on

sh
ip

Re
su

lt
s

Mouth

W
an

g 
J. 

et
 a

l.;
20

16
[3

4]
 

M
et

a-
an

al
ys

is
18

In
fl

ue
nc

e 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 p

er
io

do
nt

it
is

Li
ne

ar
 in

cr
ea

se
 in

 t
he

 r
is

k 
of

 p
er

io
do

nt
it

is
 f

ro
m

 t
he

 lo
w

es
t 

da
ily

 d
os

e 
of

 a
lc

oh
ol

+ 
1 

g/
da

y 
→

 0
.4

%
 (

RR
 =

 0
.4

; 9
5%

 C
I: 

1.
00

2–
1.

00
7)

H
ig

h 
ve

rs
us

 lo
w

 c
on

su
m

pt
io

n:
 →

 5
9%

 (
RR

 =
 1

.5
9;

 9
5%

 C
I: 

1.
37

–1
.8

5)

Cardiovascular  system

La
rs

so
n 

S.
  

et
 a

l.;
 2

01
4

[3
5]

M
et

a-
an

al
ys

is
7 

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 a

tr
ia

l fi
br

ill
at

io
n

In
cr

ea
se

d 
ri

sk
 o

f 
de

ve
lo

pi
ng

 a
tr

ia
l fi

br
ill

at
io

n
de

pe
nd

in
g 

on
 t

he
 a

m
ou

nt
 o

f 
al

co
ho

l c
on

su
m

ed
:

1 
un

it
/d

ay
 →

 8
%

 (
RR

 =
 1

.0
8;

 9
5%

 C
I: 

1.
06

–1
.1

0)
2 

un
it

s/
da

y 
→

 1
7%

 (
RR

 =
 1

.1
7;

 9
5%

 C
I: 

1.
13

–1
.2

1)
3 

un
it

s/
da

y 
→

 2
6%

 (
RR

 =
 1

.2
6;

 9
5%

 C
I: 

1.
19

–1
.3

3)
4 

un
it

s/
da

y 
→

 3
6%

 (
RR

 =
 1

.3
6;

 9
5%

 C
I: 

1.
27

–1
.4

6)
5 

un
it

s/
da

y 
→

 4
7%

 (
RR

 =
 1

.4
7;

 9
5%

 C
I: 

1.
34

–1
.6

1)

Li
u 

F.
 

et
 a

l.;
 2

02
0

[3
6]

M
et

a-
an

al
ys

is
22

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 a

rt
er

ia
l h

yp
er

te
ns

io
n

In
cr

ea
se

d 
ri

sk
 o

f 
hi

gh
 b

lo
od

 p
re

ss
ur

e 
de

pe
nd

in
g 

on
 t

he
 a

m
ou

nt
 o

f 
al

co
ho

l 
co

ns
um

ed
:

< 
1 

un
it

/d
ay

 →
 3

%
 (

RR
 =

 1
.0

3;
 9

5%
 C

I: 
1.

01
–1

.0
6)

1–
2 

un
it

s/
da

y 
→

 8
%

 (
RR

 =
 1

.0
8;

 9
5%

 C
I: 

1.
01

–1
.1

5)
> 

4 
un

it
s/

da
y 
→

 2
6%

 (
RR

 =
 1

.2
6;

 9
5%

 C
I: 

1.
04

–1
.5

3)

La
rs

so
n 

S.
  

et
 a

l.;
 2

02
0

[3
7]

 M
en

de
lia

n 
ra

nd
om

iz
at

io
n 

st
ud

y

88
91

98
 s

ub
je

ct
s

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 s

tr
ok

e
C

on
su

m
in

g 
m

or
e 

al
co

ho
l, 

de
pe

nd
in

g 
on

 g
en

et
ic

 f
ac

to
rs

, i
nc

re
as

es
 y

ou
r 

ri
sk

  
of

 h
av

in
g 

a 
st

ro
ke

 a
bo

ut
:

27
%

 (
O

R 
=

 1
.2

7;
 9

5%
 C

I: 
1.

12
–1

.4
5)

36
75

86
 s

ub
je

ct
s

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 p

er
ip

he
ra

l a
rt

er
y 

di
se

as
e

Co
ns

um
in

g 
m

or
e 

al
co

ho
l, 

ta
ki

ng
 g

en
et

ic
 f

ac
to

rs
 in

to
 a

cc
ou

nt
, i

nc
re

as
es

 t
he

 r
is

k 
of

 d
ev

el
op

in
g 

pe
ri

ph
er

al
 a

rt
er

y 
di

se
as

e 
by

:
20

5%
 (

O
R 

=
 3

.0
5;

 9
5%

 C
I: 

1.
92

–4
.8

5)

Skeletal system

C
ha

ra
gh

i Z
.  

et
 a

l.;
 2

01
9

[3
8]

M
et

a-
an

al
ys

is
6

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 o

st
eo

po
ro

si
s

In
cr

ea
se

d 
ri

sk
 o

f 
os

te
op

or
os

is
 d

ep
en

di
ng

 o
n 

th
e 

am
ou

nt
 o

f 
al

co
ho

l c
on

su
m

ed
:

1–
2 

un
it

s/
da

y 
→

 3
4%

 (
RR

 =
 1

.3
4;

 9
5%

 C
I: 

1.
11

–1
.6

2)
> 

2 
un

it
s/

da
y 
→

 6
3%

 (
RR

 =
 1

.6
3;

 9
5%

 C
I: 

1.
01

–2
.6

5)

Liver

Ro
er

ec
ke

 M
. 

et
 a

l.;
 2

01
9

[3
9]

M
et

a-
an

al
ys

is
7

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 c

ir
rh

os
is

In
cr

ea
se

d 
ri

sk
 o

f 
ci

rr
ho

si
s 

de
pe

nd
in

g 
on

 t
he

 a
m

ou
nt

 o
f 

al
co

ho
l c

on
su

m
ed

:
1 

un
it

/d
ay

 →
 4

0%
 (

RR
 =

 1
.4

0;
 9

5%
 C

I: 
1.

00
–1

.9
7)

2 
un

it
s/

da
y 
→

 2
03

%
 (

RR
 =

 3
.0

2;
 9

5%
 C

I: 
1.

95
–4

.7
0)

3–
4 

un
it

s/
da

y 
→

 in
si

gn
ifi

ca
nt

 in
cr

ea
se

5–
6 

un
it

s/
da

y 
→

 5
26

%
 (

RR
 =

 6
.2

6;
 9

5%
 C

I: 
2.

38
–1

6.
50

)
> 

7 
un

it
s/

da
y 
→

 9
70

%
 (

RR
 =

 1
0.

70
; 9

5%
 C

I: 
2.

95
–3

8.
78

)



Alcohol and health. Is regular drinking of small doses of alcohol really good for your health?

Arch Med Sci Atheroscler Dis 2022� e55

A
ut

ho
rs

; y
ea

r
Ty

pe
 o

f 
st

ud
y

N
um

be
r 

of
  

su
bj

ec
ts

/ 
st

ud
ie

s
A

na
ly

ze
d 

re
la

ti
on

sh
ip

Re
su

lt
s

Lungs

Si
m

ou
 E

. 
et

 a
l.;

 2
01

8
[4

0]

M
et

a-
an

al
ys

is
17

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 p

ne
um

on
ia

Li
ne

ar
 in

cr
ea

se
 in

 t
he

 r
is

k 
of

 p
ne

um
on

ia
 f

ro
m

 t
he

 lo
w

es
t 

da
ily

 d
os

e 
of

 a
lc

oh
ol

  

La
ss

en
 M

. e
t 

al
.; 

20
20

[4
1]

C
oh

or
t 

st
ud

y
17

1
pa

ti
en

ts
 w

it
h

C
O

V
ID

-1
9

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 d

ev
el

op
in

g 
ac

ut
e 

re
sp

ir
at

or
y 

di
st

re
ss

 s
yn

dr
om

e 
(A

RD
S)

 
in

 t
he

 c
ou

rs
e 

of
 C

O
V

ID
-1

9

Ea
ch

 a
dd

it
io

na
l d

ri
nk

 c
on

su
m

ed
/d

ay
 le

d 
to

 a
n 

in
cr

ea
se

d 
ri

sk
 o

f:
A

RD
S:

 
+ 

1 
un

it
/d

ay
 →

 5
%

 (
O

R 
=

 1
.0

5,
 9

5%
 C

I: 
1.

00
–1

.1
0)

Se
ve

re
 A

RD
S:

+ 
1 

un
it

/d
ay

 →
 7

%
 (

O
R 

=
 1

.0
7,

 9
5%

 C
I: 

1.
01

–1
.1

3)

Cancers

B
eg

na
rd

i V
. 

et
 a

l.;
 2

01
5

[4
2]

M
et

a-
an

al
ys

is

52

In
fl

ue
nc

e 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 o

to
ph

ar
yn

ge
al

 c
an

ce
r

In
cr

ea
se

d 
ri

sk
 o

f 
m

ou
th

 a
nd

 t
hr

oa
t 

ca
nc

er
 d

ep
en

di
ng

 o
n 

th
e 

am
ou

nt
 o

f 
al

co
ho

l 
co

ns
um

ed
:

Lo
w

 →
 1

3%
 (

RR
 =

 1
.1

3;
 9

5%
 C

I: 
1.

00
–1

.2
6)

M
od

er
at

e 
→

 8
3%

 (
RR

 =
 1

.8
3;

 9
5%

 C
I: 

1.
62

–2
.0

7)
H

ea
vy

 →
 4

13
%

 (
RR

 =
 5

.1
3;

 9
5%

 C
I: 

4.
31

–6
.1

0)

41

In
fl

ue
nc

e 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 la

ry
ng

ea
l c

an
ce

r
In

cr
ea

se
d 

ri
sk

 o
f 

la
ry

ng
ea

l c
an

ce
r 

de
pe

nd
in

g 
on

 t
he

 a
m

ou
nt

 o
f 

al
co

ho
l c

on
su

m
ed

:
Lo

w
 →

 n
o 

im
pa

ct
M

od
er

at
e 
→

 4
4%

 (
RR

 =
 1

.4
4;

 9
5%

 C
I: 

1.
25

–1
.6

6)
H

ea
vy

 →
 1

65
%

 (
RR

 =
 2

.6
5;

 9
5%

 C
I: 

2.
19

–3
.1

9)

54

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 e

so
ph

ag
ea

l c
an

ce
r

In
cr

ea
se

d 
ri

sk
 o

f 
es

op
ha

ge
al

 c
an

ce
r 

de
pe

nd
in

g 
on

 t
he

 a
m

ou
nt

 o
f 

al
co

ho
l 

co
ns

um
ed

:
Lo

w
 →

 2
6%

 (
RR

 =
 1

.2
6;

 9
5%

 C
I: 

1.
06

–1
.5

0)
M

od
er

at
e 
→

 1
23

%
 (

RR
 =

 2
.2

3;
 9

5%
 C

I: 
1.

87
–2

.6
5)

H
ea

vy
 →

 3
95

%
 (

RR
 =

 4
.9

5;
 9

5%
 C

I: 
3.

86
–6

.3
4)

66
Eff

ec
t 

of
 a

lc
oh

ol
 c

on
su

m
pt

io
n 

 
on

 t
he

 r
is

k 
of

 r
ec

ta
l c

an
ce

r
In

cr
ea

se
d 

ri
sk

 o
f 

re
ct

al
 c

an
ce

r 
de

pe
nd

in
g 

on
 t

he
 a

m
ou

nt
 o

f 
al

co
ho

l c
on

su
m

ed
:

Lo
w

 →
 n

o 
im

pa
ct

 
M

od
er

at
e 
→

 1
7%

 (
RR

 =
 1

.1
7;

 9
5%

 C
I: 

1.
11

–1
.2

4)
H

ea
vy

 →
 4

4%
 (

RR
 =

 1
.4

4;
 9

5%
 C

I: 
1.

25
–1

.6
5)

14
Eff

ec
t 

of
 a

lc
oh

ol
 c

on
su

m
pt

io
n 

 
on

 t
he

 r
is

k 
of

 m
el

an
om

a
In

cr
ea

se
d 

ri
sk

 o
f 

m
el

an
om

a 
de

pe
nd

in
g 

on
 t

he
 a

m
ou

nt
 o

f 
al

co
ho

l c
on

su
m

ed
:

Lo
w

 →
 n

o 
im

pa
ct

 
M

od
er

at
e 
→

 2
0%

 (
RR

 =
 1

.2
0;

 9
5%

 C
I: 

1.
03

–1
.4

1)
H

ea
vy

 →
 n

o 
da

ta

11
8

Eff
ec

t 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 b

re
as

t 
ca

nc
er

In
cr

ea
se

d 
ri

sk
 o

f 
br

ea
st

 c
an

ce
r 

de
pe

nd
in

g 
on

 t
he

 a
m

ou
nt

 o
f 

al
co

ho
l c

on
su

m
ed

:
Lo

w
 →

 4
%

 (
RR

 =
 1

.0
4;

 9
5%

 C
I: 

1.
01

–1
.0

7)
M

od
er

at
e 
→

 2
3%

 (
RR

 =
 1

.2
3;

 9
5%

 C
I: 

1.
19

–1
.2

8)
H

ea
vy

 →
 6

1%
 (

RR
 =

 1
.6

1;
 9

5%
 C

I: 
1.

33
–1

.9
4)

43
In

fl
ue

nc
e 

of
 a

lc
oh

ol
 c

on
su

m
pt

io
n 

 
on

 t
he

 r
is

k 
of

 p
ro

st
at

e 
ca

nc
er

In
cr

ea
se

d 
ri

sk
 o

f 
pr

os
ta

te
 c

an
ce

r 
de

pe
nd

in
g 

on
 t

he
 a

m
ou

nt
 o

f 
al

co
ho

l c
on

su
m

ed
:

Lo
w

 →
 4

%
 (

RR
 =

 1
.0

4;
 9

5%
 C

I: 
1.

01
–1

.0
8)

M
od

er
at

e 
→

 6
%

 (
RR

 =
 1

.0
6;

 9
5%

 C
I: 

1.
01

–1
.1

1)
H

ea
vy

 →
 n

o 
im

pa
ct

Other

Ta
yl

or
 B

.
an

d 
Re

hm
 J.

; 
20

12
 [4

3]

Re
se

ar
ch

 
an

al
ys

is
5

In
fl

ue
nc

e 
of

 a
lc

oh
ol

 c
on

su
m

pt
io

n 
 

on
 t

he
 r

is
k 

of
 a

 t
ra

ffi
c 

ac
ci

de
nt

In
cr

ea
se

d 
ri

sk
 o

f 
a 

ca
r 

ac
ci

de
nt

 d
ep

en
di

ng
 o

n 
th

e 
am

ou
nt

 o
f 

al
co

ho
l c

on
ce

nt
ra

ti
on

 
in

 t
he

 b
lo

od
:

Ea
ch

 +
 0

.0
2%

 →
 7

5%
 (

RR
 =

 1
.7

5;
 9

5%
 C

I: 
1.

43
–2

.1
4)

Ta
bl

e 
II.

 C
on

t.



Stanisław Surma, Andrzej Więcek

e56� Arch Med Sci Atheroscler Dis 2022

et al. assessed the incidence of death related to 
alcoholic cirrhosis in Poland in 2002 and 2017. It 
was found that mortality from alcoholic cirrhosis 
increased in both women and men aged 20–64 
(respectively: 1.1/100 000 vs. 7.2/100 000 wom-
en and 6.5/100 000 vs. 20.0/100 000 men) [45]. 
A meta-analysis of 30 studies by Mezzano et al. 
showed that alcohol was the most frequently re-
ported etiology of chronic liver disease (45%; 95% 
CI: 41–50) [46].

Alcohol consumption during pregnancy is an 
extremely important issue from a  clinical point 
of view. Consumption of alcohol in pregnancy is 
highly teratogenic for the fetus and may cause 
congenital abdominal defects, microencephalop-
athy, congenital heart defects, mental retarda-
tion, and restriction of intrauterine growth [47]. 
The study by Wojtyła and Wojtyła analyzed the 
prevalence of alcohol consumption by pregnant 
women in Poland. The study included 3695 wom-
en, of whom 54.7% reported alcohol consump-
tion during pregnancy. Importantly, almost 6% of 
them consumed alcohol twice a month on aver-
age [48]. The results of a study by Mårdby et al., 
involving 7905 women living in Europe, provide 
slightly more optimistic data. In this study, 15.8% 
of women reported alcohol consumption during 
pregnancy. The highest prevalence of alcohol con-
sumption during pregnancy was reported by the 
inhabitants of the UK (28.5%), Russia (26.5%) 
and Switzerland (20.9%). The lowest prevalence 
of alcohol consumption during pregnancy was 
observed in women from Norway (4.1%), Swe-
den (7.2%) and Poland (9.7%) [49]. The results of 
these studies indicate that the problem of alcohol 
consumption during pregnancy is large and there 
is still a  need for large-scale educational cam-
paigns in this regard.

In summary, alcohol consumption, even in 
amounts permitted by scientific societies, increas-
es the risk of disease in many organ systems.

Controversies regarding the impact of alcohol 
consumption on human health

The results of numerous studies examining the 
health effects of alcohol consumption are often 
inconsistent. The most important factors influenc-
ing the obtained results include incorrect selection 
of patients into particular groups, a control group 
consisting of non-drinkers but with numerous 
complications or former drinkers who stopped 
drinking alcohol due to health loss, possible vari-
ability in the amount of alcohol consumed during 
observation and underestimating the amount of 
alcohol consumed by the respondents. Moreover, 
people who drink small amounts of alcohol are 
generally wealthier, eat well and healthily, and 
lead a more active lifestyle. One example of the 

influence of the selection of the control group on 
the obtained results is the meta-analysis conduct-
ed by Stockwell et al. (Figure 3) [24].

The French paradox – what is its explanation?

The widespread belief that alcohol is healthy is 
related to the French paradox. The term “French 
paradox” and its meaning were published in 
1991 by Serge Renaud, a  scientist working at 
the University of Bordeaux. The reason for its in-
troduction was the results of research conducted 
by the World Health Organization (WHO), in par-
ticular the MONICA project involving 41 cities in  
21 countries (mostly European), which assessed 
the relationship between consumption of saturat-
ed fat and mortality from cardiovascular disease. 
It was found a relationship between the amount 
of saturated fat consumed and increased cardio-
vascular mortality. However, this rule was not con-
firmed everywhere. The most spectacular example 
was France, where very high consumption of sat-
urated fat (higher than in the United States) was 
found together with a low cardiovascular mortality 
rate. Serge Renaud proposed that this phenome-
non, which he called the French paradox, may be 
related to the fact that in France more alcohol is 
consumed, mainly red wine [50].

In recent years, it has been suggested that 
the explanation of the French paradox is not the 
health-promoting effect of alcohol (ethanol), but 
probably the numerous polyphenols contained in 
red wine (including resveratrol, flavonoids, an-
thocyanidins, phenolic acids, quercetin, etc.) [51]. 
A meta-analysis of 37 clinical trials conducted by 
Weaver et al. assessed the effect of red wine poly-
phenols (RWP) on cardiovascular function. The use 
of RWP was found to be associated with a reduc-
tion in systolic blood pressure (mean difference: 
–2.62 mm Hg (–4.81 to –0.44 mm Hg); p = 0.02) 
and this effect was more pronounced in people 
with cardiovascular risk factors (metabolic syn-
drome, type 2 diabetes, obesity) (mean difference: 
–3.24 mm Hg (95% CI: –5.71 to –0.77 mm Hg);  
p = 0.01 versus mean difference: 0.67 (95% CI: 
–2.45 to 3.80); p = 0.67). There was no significant 
effect on diastolic blood pressure. Moreover, the 
analysis with regard to the type of RWP showed 
that only a significant effect on the reduction of 
systolic blood pressure was associated with the 
intake of resveratrol preparations [52]. On the oth-
er hand, a meta-analysis involving 22 randomized 
clinical trials conducted by Huang et al. assessed 
the effect of consuming blueberries (rich in poly-
phenols, including procyanidins, quercetin, phe-
nolic acids, anthocyanins, etc.) on cardiovascular 
risk factors. Blueberry consumption was found to 
be associated with a  reduction in LDL cholester-
ol (WMD = –0.21 mmol/l; 95% CI: –0.34 to 0.07 
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mmol/l, p = 0.003), systolic blood pressure (WMD 
= –2.72 mm Hg; 95% CI: –5.32 to –0.12 mm Hg, 
p = 0.04), fasting glucose (WMD = –0.10 mmol/l; 
95% CI: –0.17 to –0.03 mmol/l, p = 0.004), body 
mass index (WMD = –0.36 kg/m2; 95% CI: –0.54 
to –0.18 kg/m2, p < 0.00001), percent glycated he-
moglobin (HbA

1c) (WMD = –0.20%; 95% CI: –0.39 
to –0.01%, p = 0.04) and tumor necrosis factor a  
(TNFα) concentrations (WMD = –0.99 pg/ml;  
95% CI: –1.96 to –0.02 pg/ml, p = 0.04] [53]. In 
a meta-analysis published very recently by Wang  
et al., including 38 clinical trials, the impact of habit-
ual consumption of various fruits, juices and fruit 
preparations on cardiovascular risk factors was 
assessed. The consumption of cranberry or cherry 
juice was found to be associated with a reduction 
in systolic and diastolic blood pressure (cranber-
ry juice: systolic blood pressure, mean difference 
= –1.52 mm Hg; 95% CI: –2.97 to –0.07 mm Hg,  
p = 0.05 and diastolic blood pressure –1.78 mm Hg;  
95% CI: –3.43 to –0.12 mm Hg, p = 0.04; cher-
ry juice: systolic blood pressure, mean difference 
= –3.11 mm Hg; 95% CI: –4.06 to –2.15 mm Hg,  
p = 0.02) [54]. A meta-analysis of 17 randomized 
clinical trials conducted by Sarkhosh-Khorasani  
et al. assessed the effect of consuming grape 
products on oxidative stress. There was a signif-
icant increase in total antioxidant capacity (TAC) 
(WMD = 1.524 mmol/l; 95% CI: 0.83–2.21 mmol/l) 
[55]. Moreover, in a meta-analysis of 24 random-
ized clinical trials conducted by Lupoli et al., the 
effect of consuming grape-based products on the 
lipid profile was assessed. It was found that peo-
ple consuming grape products had lower levels of 
total cholesterol, LDL cholesterol, oxidized LDL li-
poproteins, apolipoprotein B and triglycerides, and 
at the same time higher levels of HDL cholesterol. 
A particularly significant effect was seen in the re-
duction of LDL cholesterol levels (mean difference: 
–6.3 mg/dl; 95% CI: –9.5 to –3.0 mg/dl; p < 0.001) 
and oxidized LDL lipoproteins (mean difference: 
–4.5 U/l; 95% CI: –7.5 to –1.5 U/l; p = 0.003) [56].

Thus, the health benefits attributed to red wine 
to explain the French paradox are most likely due 
to the effects of the polyphenols (found in many 
fruits) and not directly due to the effects of alcohol 
(ethanol).

Summary and conclusions

Alcohol has been a popular medicine for centu-
ries and has also been used externally for medical 
purposes.

The problem of alcohol abuse goes back to the 
time of ancient Egypt.

In Poland and in the entire world, an increase 
in the amount of alcohol consumed is observed. 
The current COVID-19 pandemic makes these sta-
tistics even worse.

Public awareness of the negative health impact 
of alcohol consumption is low.

Even in the 20th century, small doses of alcohol 
were believed to have a health-promoting effect 
(which was even related to the recommendations 
given by scientific societies).

The results of recent years suggested that the 
advantage of small doses of alcohol over abstain-
ers may result from the selection of participants 
in these analyses and not taking into account con-
founding factors (e.g. abstainers may have health 
problems, and those who drink small amounts of 
alcohol have a better standard of life).

The French paradox is not related to the 
health-promoting effects of alcohol, but more like-
ly to the polyphenols contained in red wine and 
fruit.

It is now believed that any amount of alcohol 
used long-term may have an adverse effect on re-
covery (the healthy dose of alcohol is zero).

Special emphasis should be placed on educat-
ing the public, including pregnant women, about 
the harmfulness of any amount of alcohol.
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