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This report about Alcohol and Hypertension 
marks the 9th report produced by an inter-
national group of medical and public health 
researchers from Canada, Australia, United 
States, and Sweden. This group convenes 
each year without compensation to produce 
a report about a unique topic concerning 
alcohol. This report and all of its predecessors 
have the goal to evaluate the most relevant 
published scientific research from around the 
world and to provide a summary of the best 
knowledge on that topic.  

One key goal of this work is to ensure not 
only that best evidence is presented but that 
summaries and discussions are readable and 
understandable by a non-scientific audience.  
In short, it is important to our group that we 
make our summaries of scientific knowledge 
understandable and practically usable. This 
goal is to ensure that science has an ongoing 
valid role in and contribution to civil society.

This report as with all others is undertaken in 
two major steps.  First, an extensive search 
is completed to identify relevant published 
science.  Second, the search results are 
reviewed and summarized. This is done by 
in-person discussions and evaluation of the 

strength of scientific methods of studies by 
the group as well as opportunity to discuss 
each written draft in total as a group.  In the 
end, all authors contribute writing, reviews, 
and edits to all sections of the report.  The 
result is truly a group product extending over 
several months.

Such an intention to summarize the best 
scientific research in a useable form is a 
personal value shared by all members of the 
group as a means to support evidence-based 
approaches and policies concerning alcohol 
as a practical means to contribute to better 
public health in Sweden as well as all other 
countries. This collaborative work affords an 
opportunity for each of us to participate in 
the preparation of such a report but especially 
so with an international group of our col-
leagues.  We look forward to coming together 
this year to work on our next topic:  “Alcohol 
and the Brain”.

Harold D. Holder 
PhD Chair
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Executive summary

•  The focus of this report is alcohol’s 
neglected role as a contributing cause of 
hypertension, itself the leading cause of 
heart disease, stroke, type 2 diabetes and 
dementia. 

•  Alcohol’s causal role in hypertension is 
supported by (i) physiological research 
considering effects on the heart and 
blood vessels (ii) epidemiological research 
describing associations over time between 
alcohol use, blood pressure and hyper-
tension. 

•  High quality clinical and experimental 
studies show that alcohol intake increases 
blood pressure, especially in the hours 
and days after consumption and for higher 
levels of consumption. 

•  High quality epidemiological studies show 
alcohol intake aggravates mechanisms that 
lead to hypertension, such as inelasticity 
and thickness of arteries. Such effects are 
most evident with the common patterns 
of binge drinking, whether occasional or 
regular.

•  High quality studies with randomization 
find no evidence that low level alcohol use 
has beneficial effects on blood pressure or 
hypertension. Mendelian randomisation 
studies compare outcomes for people with 
and without genetic intolerance to alcohol 
and so minimize confounding and reverse 
causation. These find strong positive 
relationships between alcohol use and 
blood pressure, with no protection from 
low or moderate levels of consumption.

•  Observational studies also find consistent 
evidence of alcohol’s negative impact on 
hypertension, especially for people with 
binge drinking.

•  There is increasing scientific scepticism 
for the once widely held belief that low 
or moderate levels of consumption can 
provide protection from cardiovascular 
diseases. Biases in uncontrolled, observa-
tional studies can create the appearance 
of such protection. However, studies with 
stronger designs (e.g. with Mendelian ran-
domisation) find only negative relationships 
between alcohol use and risk of ischaemic 
heart disease and stroke, for example.
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•  Recognition of alcohol’s substantial 
causal role in the genesis of hypertension 
and related disease is belatedly being 
recognised in clinical guidelines for the 
management of high blood pressure.

•  General guidelines on alcohol consump-
tion and health have been lowered 
in many countries reflecting growing 
scepticism of health benefits and evidence 
of harm at even low levels of consumption.

•  While screening and appropriate interven-
tions for those identified with hazardous 
alcohol use may work in some cases, 
practitioners need more incentives, train-
ing, and specialist support for these to be 
implemented more widely and effectively.

•  Alcohol is often neglected in primary 
prevention and is viewed by practitioners 
and their patients as less important than 
regular exercise, diet and not smoking 
for prevention of hypertension and other 
diseases.

•  The most cost-effective means of reducing 
hypertension and related health harms 
in a population are policies which reduce 
overall population alcohol consumption.

•  We therefore recommend governments 
introduce policies to reduce the affordabil-
ity, availability and acceptability of alcohol 
to reduce consumption and improve 
health.

•  We recommend that risks posed by 
alcohol consumption to elevated blood 
pressure and hypertension be highlighted 
in clinical guidelines, on alcohol warning 
labels and in primary care interventions. 

•  We recommend individuals reduce 
their consumption to no more than one 
Swedish standard drink per day on most 
days and avoid more than two drinks on a 
single occasion.

High quality 
clinical and 
experimental 
studies show 
that alcohol 
intake increases 
blood pressure, 
especially in the 
hours and days 
after consumption 
and for higher 
levels of 
consumption. 
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1  Introduction
In this report we explore a neglected topic in 
the prevention of ill-health and premature 
mortality globally: alcohol use as a contribut-
ing cause of high blood pressure. High blood 
pressure is, in itself, a leading cause of a host 
of serious illnesses and fatal conditions (e.g. 
heart disease, stroke, type 2 diabetes, demen-
tia). As a consequence of its wide-ranging ill 
effects on the human body, high blood pres-
sure is one of the most significant and pressing 
challenges faced by public health today. 
 We review evidence regarding physiolog-
ical mechanisms and disease risk whereby 
alcohol use at different levels affects blood 
pressure both in the short and longer term 
and discuss implications for the prevention 
of related diseases. The role that alcohol 
consumption can play in the development of 
high blood pressure is not well understood by 
the general public, by healthcare providers 
or by health policymakers. We also discuss 
untapped potential for improved clinical 
practices and broad-based population-wide 
policies to prevent ill-health and prolong life.

1.1 What is blood pressure?
Put simply, blood pressure is a measure of 
the maximum force on artery walls created by 
the pumping of blood around the body. Blood 
pressure is vital to life, it is the means by 
which blood is able to circulate and support 
all essential physiological functions (e.g. 
oxygen, nutrient delivery, hormone transport, 
waste and toxin removal). 
 Maximum blood pressure varies as the 
heart beats to maintain circulation. Standard 

measurement of blood pressure at a point in 
time therefore incorporates two components 
referred to as, ‘systolic’ blood pressure and 
‘diastolic’ blood pressure. Systolic blood 
pressure measures force while the heart 
beats and diastolic blood pressure is the force 
between beats as the heart rests. Normal, 
healthy blood pressure is usually defined 
as less than 120 millimetres of mercury 
(mmHg) systolic pressure and 80 millimetres 
of mercury (mmHg) diastolic pressure, i.e. 
120/80. Millimetres of mercury simply refers 
to the number of millimetres that a column of 
mercury would rise in response to a particular 
pressure. 

1.2  What is high blood pressure 
(hypertension)?

Blood pressure is considered elevated and 
in a state of ‘prehypertension’ when systolic 
pressure is 120–129 mmHg and diastolic 
pressure is less than 80 mmHg. High blood 
pressure or ‘hypertension’ is present when 
systolic blood pressure exceeds 130 mmHg 
and diastolic blood pressure exceeds 80 
mmHg,1,2 although other limits can be used 
when treating hypertension.
 In order to study effects of blood pressure 
it should be measured in a standardised way. 
Check-lists for blood pressure measurements 
typically include making sure the individual 
is comfortably seated at least five minutes 
before reading, with the arm resting on a 
table at chest height (e.g. https://www.cdc.
gov/bloodpressure/measure.htm).

As a consequence of its 
wide-ranging ill effects 
on the human body, high 
blood pressure is one of 
the most significant and 
pressing challenges faced 
by public health today. 

PH
O

TO
: TH

IRD
M

A
N

/PEXELS

ALCOHOL AND BLOOD PRESSURE    9

https://www.cdc.gov/bloodpressure/measure.htm
https://www.cdc.gov/bloodpressure/measure.htm


1.3  Importance of high blood pressure 
globally

The magnitude of human ill-health attribut-
able to high blood pressure (hypertension) 
is truly remarkable. Globally, hypertension 
is the single largest preventable risk factor 
for morbidity and premature death. It is the 
largest risk factor for premature deaths in 
all the four world regions.3 Hypertension is 
a leading cause of common cardiovascular 
diseases such as ischaemic heart disease and 
stroke as well as a contributing cause for 
common non-vascular conditions e.g. type 2 
diabetes.4–6 
 One of the global targets for noncom-
municable diseases as stated by the World 
Health Organisation (WHO) is to reduce the 
prevalence of hypertension by 33% by 2030.7 
Global trends, however, appear to be moving 
in the opposite direction and according to the 
Global Burden of Disease Study3, from 2010 
to 2019 prevalence of high blood pressure 
increased in all regions of the world. A longer 
estimation of global trends from 1990 to 
20198 found that the number of people aged 
30–79 years with hypertension doubled; 
331 (95% credible interval 306–359) million 
women and 317 (292–344) million men in 
1990 to 626 (584–668) million women and 
652 (604–698) million men in 2019. These 
increases are largely due to population 
growth skewed towards older populations 
over time, as global age-standardised 
prevalence has remained stable. Nonetheless, 
two-thirds of the 1.28 billion adults with high 
blood pressure live in low- and middle-in-
come countries where treatment and control 
rates are generally much lower than for 
high-income countries.7 
 Reflecting the enormity of the burden of 
disease due to high blood pressure, costs of 
treatment and control that accrue to both 
individuals and national health budgets are 
staggering (e.g.9–13). In the USA for example, 
average total annual cost of hypertension over 
2012 and 2013 exceeded 51 billion USD.11 
Ischaemic heart disease, for which high blood 
pressure is the lead cause, has been described 
as “…a major cause of catastrophic health 

expenditure.”14, p.51 with healthcare costs in the 
USA projected to increase by more than 40% 
from 2010 to 2040.15 
 In 2012 the global economic cost of heart 
failure on healthcare systems, premature 
mortality and lost productivity was estimated 
at $108 billion annually and is set to increase 
rapidly as populations age.16 As such, ongoing 
efforts aimed at improving effectiveness of 
clinical practice, health systems, guidelines, 
and global policy have been considerable 
(e.g.17). Likewise, investment in research 
focused on pathophysiology, genetics and 
new pharmacological treatments has been 
extraordinary.18

1.4  Physiology of high blood pressure 
and consequences for health  

When the heart contracts, blood inside the 
left ventricle is forced out into the aorta and 
arteries. The blood then enters small vessels 
with muscular walls, called arterioles. The 
tone in the muscular walls of the arterioles 
determines how relaxed or constricted they 
are. If narrowed, they resist flow. Reduced 
flow of blood is detected in the brain, the 
kidneys and elsewhere. Nerve reflexes are 
stimulated and hormones are then produced. 
The heart is induced to beat more forcefully 
so that blood pressure is maintained at a 
higher level, to overcome the restricted flow 
through the arterioles. The achievement of 
good flow (now at high pressure) is important 
to maintain normal function in several body 
organs, especially the brain and kidneys. 
These adjustments occur normally. However, 
in some people adjustments become fixed and 
high blood pressure persists. These people 
have developed hypertension. 
 Hypertension is a well-established cause of 
a wide range of diseases prevalent in human 
populations. These diseases include vascular 
conditions, the likes of which most people 
readily associate with high blood pressure, 
such as heart attack and stroke, as well as 
lesser-known non-vascular conditions such 
type 2 diabetes and dementia.
 Of all the health consequences known 
to arise from hypertension, cardiovascular 

Globally, hypertension 
is the single largest pre-
ventable risk factor for 
morbidity and premature 
death. It is the largest 
risk factor for premature 
deaths in all the four 
world regions.
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diseases are probably the most well-known, 
and they include conditions such as ischaemic 
heart disease, ischaemic stroke, intracerebral 
haemorrhage, cardiomyopathy, aortic aneu-
rysm and chronic kidney disease. A compre-
hensive review drawing upon data from one 
million adults across 61 prospective studies5 
found that risk of death from vascular diseases 
increased as systolic blood pressure rose above 
115 mmHg and diastolic above 75 mmHg 
with no evidence of an age threshold. Section 
4 of this report provides a detailed review of 
evidence in relation to alcohol’s role in blood 
pressure mediated cardiovascular diseases.
 Aggregate mortality from all non-vascular 
causes is also positively related to blood 
pressure, although the relationship is much 
less striking than that for vascular mortality.5 
There is strong evidence summarised in two 
recent systematic reviews that hypertension 
is a risk factor for the development of type 2 
diabetes.4,6 Hypertension impairs the body’s 
ability to absorb glucose, increases insulin 
resistance and impairs vascular function of 
muscles all of which lead to increased risk of 
chronic high blood sugar i.e. type 2 diabetes. 
 Chronic hypertension has been identified 
as the most prevalent vascular risk factor for 
Alzheimer’s disease and related dementia.19 

Hypertension is associated with brain 
shrinkage and damage. Causal mechanisms 
have been identified for this in addition to the 
effects of chronic high blood pressure alone 
and include metabolic dysfunction, systemic 
inflammation and dysrhythmia.

1.5  Why is it important to know about 
alcohol’s effect on blood pressure?

High blood pressure clearly causes extensive 
morbidity and mortality. Worldwide, high 
blood pressure is one of the most commonly 
treated conditions in health care. When a 
physician makes a diagnosis of hypertension, 
administration of prescription medication is a 
common course of action. A range of effective 
and generally low-cost pharmaceutical drugs 
are available for the treatment of hyperten-
sion.20 
 According to the World Health 
Organization, however, an estimated 46% of 
adults with hypertension are not even aware 
they have the condition. What’s more, almost 
60% of adults with hypertension go untreated 
and only an estimated 1 in 5 adults with 
hypertension have their blood pressure under 
control.7 Contrasted against the enormous 
cost of hypertension-related morbidity and 
mortality to health systems, the tremendous 
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resources allocated for research into new 
pharmaceutical treatments, genomics and 
pathophysiology and, the intense ongoing 
efforts poured into implementation of strate-
gies and policies to improve clinical practice, 
these statistics are notably underwhelming. 
Some medical commentators have described 
global progress in addressing hypertension 
as slow and disappointing and recommend 
system-wide transformation in research and 
clinical care approaches. To save the day, 
much hope appears to be pinned on improved 
treatment delivery and screening through 
advancements in digital technologies.17,18

 It is probably true to say that the value of 
evidence-informed prevention approaches 
to reducing individual health and societal 
burdens from hypertension have not yet 
been fully realised. Hypertension is largely 
a preventable disease and many modifiable 
risk factors have been identified. The World 
Health Organisation for example recom-
mends reducing salt intake, eating more 
fruit and vegetables, getting more regular 
exercise, avoiding tobacco, reducing alcohol 
intake, limiting saturated fats and eliminating 

trans fats.7 Still, in the main, these important 
health behaviours have not yet been given the 
attention they deserve in policy, guidelines 
and clinical practice. This applies especially 
to alcohol, a widely consumed substance for 
which an extensive scientific literature points 
to significant, negative effects on blood pres-
sure that increase with level of consumption. 
 In sum, given that almost half of all people 
with hypertension remain unaware of their 
health status, it seems both obvious and neces-
sary that attention be more pointedly directed 
towards modifiable and highly prevalent 
risk factors for hypertension. As highlighted 
throughout this report, alcohol consumption  
is one such modifiable risk factor. 
 This report addresses various ways in 
which alcohol consumption at different levels 
affects blood pressure and hypertension 
in both the short and long-term as well as 
implications for the prevention of serious 
illness and premature mortality. We also 
explore evidence for interventions that can be 
delivered through healthcare systems and at 
the general population level through alcohol 
policies.

FACT  DEFINITIONS

Blood pressure is a measure that quantifies 
the pressure in the large arteries, it is typically 
measured in millimeters of mercury (Hg). Blood 
pressure is generally described as 2 numbers (e.g. 
138/75), where the top number is the systolic 
blood pressure and the bottom number is diastol-
ic blood pressure. The systolic blood pressure is 
the blood pressure while the heart is contracting, 
and the diastolic blood pressure is when the heart 
is not contracting. Sometimes a mean arterial 
pressure is reported, which is a weighted average 
of the systolic and diastolic pressures.

Hypertension (high blood pressure) refers to the 
medical condition of having an elevated blood 
pressure. Conceptually, this would be based on 
blood pressure levels that are high relative to 
generally healthy adults, or levels at which risks 
of related conditions (e.g. strokes) is increased. In 
the past and for most of the studies reviewed for 
this report, hypertension was defined as a blood 
pressure of 140/90 or higher; however the defini-
tion of high blood pressure is more commonly de-
fined as that in excess of 130/80, particularly for 

those with diabetes. Those with blood pressures 
at lower levels who take antihypertensive medica-
tions are also considered to have hypertension.

Mendelian randomization studies are those that 
rely on genetic variants that are related to alcohol 
consumption in order to indirectly study effects of 
alcohol consumption.

Crossover studies assess the effect of a particu-
lar intervention within one person over time  
(for example, checking blood pressure during  
a 4 week period of alcohol use compared to a  
4 week period of non-use). 

Randomized controlled trials ‘flip a coin’ to 
randomly assign one group or participants to an 
intervention (e.g. decreasing or increasing alcohol 
consumption) and another to not partaking of 
that intervention.

Observational studies are based upon data ob-
tained from self-reported drinkers which is used 
to investigate the likelihood of various diseases 
among people who happen to drink. 

Hypertension 
is largely a 
preventable 
disease and many 
modifiable risk 
factors have  
been identified. 
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2  Vascular physiology and 
alcohol

Blood pressure regulation is complex and 
increased blood pressure is partly caused 
by less elastic and more constricted blood 
vessels. Alcohol use has multiple effects on 
blood vessels including a likely contribution 
from the sympathetic nervous system, a 
division of the autonomic nervous system (i.e. 
functions automatically without conscious 
control) responsible for ‘fight or flight’ 

responses. Alcohol also exerts its effect on 
blood pressure via hormones from the kidney 
and liver (renin-angiotensin-aldosterone 
system), contraction and dilation of blood 
vessels (myogenic mechanisms), and 
disruption of blood vessel function through 
oxidative stress.21 Each of these mechanisms 
is discussed in more detail below. 
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There is evidence that 
the smooth functioning 
of the endothelium to 
maintain the capability 
to dilate the arteries in 
response to increased 
blood flow becomes 
gradually compromised 
with increased consump-
tion of alcohol, even 
for light drinkers and 
especially for those with 
heavier drinking habits.

2.1  Constriction and dilatation of 
blood vessels

The inner layer of the vascular wall, called 
the endothelium, produces substances that 
have effects throughout the entire circulatory 
system. The endothelium reacts to changes 
in blood flow, blood pressure, inflammation 
and circulating hormones, so as to continually 
adjust and optimise muscular tension in the 
vascular wall. 
 Animal studies have shown that chronic 
alcohol consumption increases blood vessel 
sensitivity to vasoconstrictive agents and 
impairs vascular relaxation, making the blood 
vessels more prone to constrict and less prone 
to relax. Molecular mechanisms include an 
increase in intracellular calcium, increasing 
vascular reactivity (an increased sensitivity 
in the arteries, causing them to contract at a 
lower threshold) and oxidative stress and a 
reduction in molecules that relax the arterial 
wall. In clinical studies on humans increased 
blood pressure from chronic alcohol con-
sumption has been correlated to increased 
levels of such vasoconstrictive agents in 
blood.21 
 There is evidence that the smooth func-
tioning of the endothelium to maintain the 
capability to dilate the arteries in response 
to increased blood flow becomes gradually 
compromised with increased consumption of 
alcohol, even for light drinkers and especially 
for those with heavier drinking habits.22–24 
 Oxidative stress is an imbalance between 
the production of reactive oxygen molecules 
(free radicals) and the ability to detoxify 
the reactive intermediates by antioxidants, 
or to repair the resulting cell damage. This 
increases the inflammation in the vascular 
system and is a key mechanism of constric-
tion of blood vessels and reduced blood 
flow and is associated with increased blood 
pressure. Alcohol is associated with the 
development of oxidative stress either directly 
via stimulating the generation of free radicals 
or indirectly via reductions in antioxidant 
systems and increasing the susceptibility 
of the cell to other stressors. The increase 

in oxidative stress promoted by ethanol is 
associated with endothelial dysfunction, 
vascular inflammation and increased vascular 
reactivity, as well as with cellular damage in 
both animals and humans.21,25 
 However, changes in biological markers of 
oxidative stress from alcohol consumption 
does not have a direct relation to blood 
pressure. Studies have shown that acute or 
short term low-to moderate drinking that 
reduces the markers of oxidative stress have 
no effect on blood vessels, neither contracting 
or relaxing. On the other hand, studies of 
human binge drinking have found an acute 
negative effect on blood vessels, including 
impaired dilation of the microvasculature, 
through increased oxidative stress. One-time 
as well as repeated binge drinking induce 
oxidative stress in both large and small 
arteries. Long-term heavy alcohol consump-
tion has also been shown to adversely affect 
vascular function.25 Low-to-moderate alcohol 
consumption, however, seems to be associ-
ated with a decrease in markers of oxidative 
stress, although these changes in oxidative 
markers did not lead to improvement of blood 
pressure at this level.25

 Loss of elasticity of blood vessels, or 
arterial stiffness, can be measured by how 
fast a blood pressure pulse travels through 
the blood system as the heart contracts. A fast 
pulse wave indicates inelastic blood vessels 
with increased risk for hypertension and 
heart disease and is closely associated with 
increased mortality.26–28 This can be due to 
several factors, such as an increased muscle 
tone and vascular constriction through the 
sympathetic nervous system, an increased 
thickness of the smooth muscle layer, or 
more severe remodelling of the arterial wall 
by inflammatory infiltration, fatty streaks, 
fibrosis or even calcification.
 Two recent and comprehensive reviews of 
a large literature on this subject show that 
alcohol consumption can increase arterial 
stiffness even at low levels such as one drink 
per week >15 grams/week for women and 
>30 grams/week for men29 or more than  

14    ALCOHOL AND BLOOD PRESSURE

2 VASCULAR PHYSIOLOGY



8 drinks/week.26 Binge drinking and higher 
alcohol consumption have more severe 
effects. Reductions in arterial stiffness have 
been observed in individual studies from very 
low doses of alcohol (e.g. less than 15 grams 
per week), but this effect has not been found 
in larger studies and studies covering longer 
time periods. Even single occasions of binge 
drinking increases arterial stiffness and there 
is a definite dose-response effect.30–36

 It has been shown that even a single occa-
sion of heavy or “binge” drinking can result 
in increased sympathetic nerve activity and 
thereby increases arterial stiffness by both 
acute vasoconstrictive effects and by inducing 
long-term vascular remodelling, increasing 
the number of vascular smooth muscle cells 

(hyperplasia), and deposition of both collagen 
and elastin increasing the wall thickness as 
well as stiffness.26

2.2 Arterial wall remodelling
Several studies on the effect of alcohol 
exposure on human cells in the laboratory 
suggest mechanisms with a protective effect 
on artery walls. However, similar studies 
also find that the first metabolite of alcohol, 
acetaldehyde, has opposing, harmful effects 
on human tissue.
 Contradictory results have been found 
in human and animal studies regarding the 
effects of alcohol exposure on carotid artery 
wall thickness (CIMT). Animal studies have 
suggested protective effects from alcohol.37,38 
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In human studies, however, alcohol intake 
has been shown to increase CIMT, inde-
pendent of age and sex, blood pressure, and 
a range of other indicators of heart health 
risk.39 Particularly significant and harmful 
effects on CIMT have been demonstrated for 
alcohol intake above 70 grams/week.32,40

 Alcohol consumption has also been found 
to cause calcification in both aortic and 
coronary arteries, increasing with level or 
dose of alcohol use. Such effects are especially 
common and pronounced among binge 
drinkers.41–43

2.3 Heart
There is a mutual dependence between 
healthy functioning of the heart and healthy 
functioning of blood vessels, dysfunction 
of one potentially harming the other. For 
example, if peripheral blood vessels are 
constricted, more stress is placed on the heart 
to pump out blood needed to reach essential 
organs, thus increasing blood pressure. This 
may cause the left ventricle of the heart that 
pumps blood out of the body, to grow more 
muscle mass (left ventricular hypertrophy). 
Alcohol use has been found to not only 
increase this effect,44 but to also impair 
relaxation of the heart.45

 There is also an important feedback system 
between the autonomic nervous system and 
the heart, which can be impaired in chronic 

alcohol use.46 This is an intricate regulatory 
system, consisting of nervous control of both 
vascular tone and heart rate. In the direct 
blood pressure regulation, receptors in the 
vascular wall sense changes in blood pressure 
(due to peripheral vascular constriction or 
dilatation) and signals to the heart to increase 
or decrease the heart rate, with the intention 
of maintaining cardiovascular stability 
(baroreflex). This system has an “accelerator” 
(the sympathetic nervous system, SNS) and a 
“brake” (the parasympathetic nervous system, 
PNS). Alcohol intake has been shown to 
increase SNS activity (increase in heart rate, 
constriction of peripheral arteries), while also 
impairing PNS function. 
 Another action of alcohol is to activate 
the kidney-controlled renin-angiotensin-al-
dosterone system, also very important in 
blood pressure control. The constriction of 
the arteries leading to the kidneys result in 
the release of a hormone cascade causing 
the blood vessels to constrict and decreases 
how much fluid the body eliminates from the 
blood as urine. This combination of higher 
blood volume in the body and smaller blood 
vessels increases blood pressure.

Alcohol consumption 
has also been found to 
cause calcification in 
both aortic and coronary 
arteries, increasing with 
level or dose of alcohol 
use. Such effects are 
especially common and 
pronounced among 
binge drinkers.
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This section reviews the epidemiological 
research evidence that underpins our under-
standing of alcohol’s effects on the risk of 
elevated blood pressure. To varying degrees, 
studies in this area have also shed light on 
whether; different drinking patterns (e.g. 
regular use, binge drinking) influence risk, 
drinker characteristics (e.g. gender, age) may 
influence associations, and short-and long-
term effects differ. Many studies examine not 
only alcohol’s effect on blood pressure per se 
but also measure drinker risk of developing 
hypertension (a binary outcome). Among 
people with hypertension, it is important 
to understand how alcohol use relates to 
control of blood pressure among treated and 
non-treated people, and whether reducing 
consumption can reduce blood pressure or 
control hypertension. 
 An important strength of the research 
literature concerning alcohol’s effect on 
blood pressure is that researchers have 
employed a range of study designs and 
methods including, randomized trials and 
within-person crossover studies, Mendelian 
(genetic) randomization (MR) studies, and 
observational epidemiological studies (e.g. 
prospective cohort, case-control). As each of 
these approaches brings their own unique 
strengths and weakness to bear on the 

evidence, this section is arranged by study 
type. Rather than an impediment to under-
standing causal relationships, when taken as 
a whole, this variability tends to facilitate a 
more balanced approach to interpretation, 
reinforcing our confidence in key conclusions 
and recommendations. 

3.1  Within-person crossover studies 
and randomized controlled trials

There have been a number of experimental 
studies on the short-term (i.e., less than one 
week of exposure, and often just a one-time 
exposure to alcohol) effects of consuming 
ethanol in various amounts; most of these 
studies are within-person crossover studies. 
It should be noted that short-term effects are 
distinct from long-term effects of alcohol on 
blood pressure or long-term effects of blood 
pressure and related outcomes. A large review 
of randomised controlled trials47 found that 
alcohol may have a biphasic effect on blood 
pressure, but that this is dose-dependent. 
Low doses of alcohol, up to 15 grams (approx-
imately 1.3 Swedish standard drinks) had 
little to no effect on blood pressure in the 
short-term. Medium-dose (15–30 grams) 
significantly decreased mean arterial blood 
pressure within six hours of consumption, 
was not significantly associated with blood 

3  Research evidence for 
alcohol’s effect on blood 
pressure 
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pressure at 6–12 hours, and non-significantly 
increased blood pressure after 12 hours. 
High-dose alcohol (>30 grams, >2.5 Swedish 
standard drinks) was associated with 
non-significant decreases in mean arterial 
blood pressure for 12 hours, and significant 
increases in mean arterial pressure thereafter. 
There have also been smaller experimental 
studies pointing in this direction.48 
 A systematic review and meta-analysis of 
clinical trials lasting at least one week that 
examined the effect of change in alcohol con-
sumption on blood pressure or hypertension 
included trials from 1 week to 2 years (median 
duration 4 weeks). They found that among 
people who drank >24 grams/day, a reduction 
in alcohol intake significantly reduced blood 
pressure, and reductions in BP were greatest 
among participants who drank six or more 
drinks per day if they reduced their intake by 
about 50%. A reduction of alcohol consump-
tion to near abstinence for people who drank 
24–35 grams per day (2–3 Swedish standard 
drinks per day) also resulted in a significant 
change in BP. Dose-response relationships 
were generally consistent among healthy 
participants and people with hypertension 
or other CVD risk factors; however, there 
were few studies that assessed reductions 
among those with hypertension with baseline 
consumption less than 24 grams/day, and 
even fewer that changed consumption among 
those. A reduction in alcohol in this group was 
not found to be associated with a significant 
reduction in blood pressure. Results were 
similar for men and women; however, data for 
women were sparse. According to the authors, 
“Because only three trials reported results 
for women, we have less confidence in the 
pooled effect estimates. Similarly, there was 
only one trial in people with hypertension 
who consumed three or fewer drinks per day. 
Because of the public health importance of 
both alcohol consumption and hypertension, 
there is an urgent need for additional 
research to clarify the effect of alcohol intake 
in people with hypertension at low alcohol 
intake and in women.”49

Other large reviews included additional stud-
ies with participants that were mostly heavy 
drinkers and all studies found decreased 
blood pressure from reduced alcohol con-
sumption, with a dose-response relationship 
and where intervention effects were enhanced 
among drinkers with higher baseline blood 
pressure. The data is sparse for the lower lev-
els of alcohol consumption, and the evidence 
for effect of reduction is lower.50–54

 A longer RCT of alcohol consumption 
studied 224 patients aged 40–75 with type 
2 diabetes mellitus over a 2-year period. 
Participants were randomly assigned to 14 
grams ethanol of mineral water, white wine 
or red wine with Mediterranean diet dinner. 
Blood pressure was included as a secondary 
outcome and was not significantly affected by 
wine consumption.55

Summary
Taken together, findings from randomized 
or within-person crossover studies lasting 
one or more weeks find that other than 
for low average consumption, alcohol use 
increases blood pressure in men and women, 
and reductions in consumption among 
those drinking 24 grams or more per day 
reduces blood pressure. Moreover, there is 
no evidence of blood pressure lowering, or 
protection from hypertension, for any level of 
alcohol consumption in randomized studies 
or within-persons crossover trials. There have 
been too few trials to draw conclusions about 
effects of alcohol consumption among those 
consuming 24 grams per day or less with 
established hypertension; data on this topic 
are even more limited for women. Short-term 
(i.e. one-time) administration of ethanol 
may yield initial blood pressure lowering and 
subsequent increases after 12 hours; however, 
this depends on the amount of ethanol 
consumed, and may not be informative with 
respect to longer term effects of ethanol on 
blood pressure and related outcomes. 

Among people 
who drank  
>24 grams/day, 
a reduction in 
alcohol intake sig-
nificantly reduced 
blood pressure.
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3.2  Mendelian Randomization (MR) 
studies

Mendelian Randomization (MR) studies 
offer a number of strengths compared to 
RCT studies. Like randomized controlled 
trials, MR studies can minimise confounding 
and reverse causation, while more closely 
reflecting alcohol exposure over the life-
course. The relative methodological strength 
of alcohol studies that use an MR design 
lies in their ability to capitalise on objective 
information about participant drinking rather 
than relying on self-reported alcohol use. MR 
studies use genetic characteristics randomly 
present from birth as proxies for alcohol 
exposure. Established as a cause of drinking 
level variation in human populations, these 
genes usually affect consumption throughout 
one’s life. MR studies therefore tend to have 
naturally stable exposure groups, and, due 
to the randomness of genetic assignment, 
group comparisons are less prone to influence 
by confounders, e.g. socio-economic status, 
environment. 
 Genes necessary for alcohol metabolism 
include aldehyde dehydrogenase 2 (i.e. 
ALDH2, more common to East Asian 
populations) and alcohol dehydrogenase 1B 
(i.e. ADH1B). Some variants of these genes 
deactivate enzymes necessary for alcohol 
metabolism, shifting the balance of unpleas-
urable vs. pleasurable effects of consumption, 
which results in reduced consumption and 
a higher likelihood of abstaining. Most MR 
studies of alcohol and blood pressure have 
studied Asian populations and used variants 
of the ALDH2 gene as a proxy for levels of 
use. This is in large part due to the relatively 
high prevalence (>30%) and severity of the 
‘flushing’ variant among Asian populations 
compared to the less common (0.5%–4%) 
and less severe European population variants 
(i.e. ADH1B, ADH1C).
 A meta-analysis of cross-sectional alcohol 
and blood pressure/hypertension outcome 
studies with genetic data on ALDH2 con-
cluded that male alcohol use had a marked 
linear association with blood pressure. Blood 

pressure was estimated to increase by around 
0.2 mmHg per gram of alcohol (ethanol) per 
day. Male participants without the flushing 
gene were also at greater risk of hypertension 
compared to those with the flushing gene. No 
association between alcohol and blood pres-
sure or hypertension was found for females. 
However, the sample was largely Japanese 
and most females drank at low levels regard-
less of genotype, i.e. there was insufficient 
variability in female drinking levels to sup-
port exposure level comparisons. The authors’ 
concluded that past observational studies 
may have underestimated the extent to which 
even moderate amounts of alcohol elevate 
blood pressure.56 A more recent MR study 
of a South Korean population confirmed 
these results. They found positive linear 
associations for alcohol use, blood pressure 
and risk of hypertension among males but no 
associations were apparent among the female 
sample that drank almost exclusively at low 
levels across all genotypes.57
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One study investigated effects of alcohol  
use risk of hypertension among a multi- 
national sample of Chinese origin. Although 
a relatively small sample (no gender-specific 
estimates were available), the cohort was 
followed over 5 years. No excess risk of 
hypertension was found for carriers of the 
flushing gene who did not drink. However, 
carriers who drank at moderate/heavy levels 
were at significantly higher risk of developing 
hypertension.58 Au Yeung et al., (2013)59 
sampled 4,500 males from Southern China 
who either did not drink at all or drank at 
low/moderate levels (about 13 grams per day 
on average). Their study did not detect any 
association between systolic blood pressure 
and alcohol use, but they did find that low to 
moderate levels of drinking were positively 
associated with diastolic blood pressure such 
that for every 10 grams of ethanol drunk per 
day, diastolic blood pressure increased by 
about 0.15 mmHg, on average.
 A very large study investigated associations 
between alcohol use, blood pressure and 
a range of other cardiovascular conditions 

among 500,000 males and females over a 
10-year period. Taking a novel approach, the 
authors used both conventional participant 
self-report and MR methods (including 
variants of both ALDH2 and ADH1B genes) 
to measure alcohol use and compared their 
outcomes. Among males, both conventional 
and MR methods demonstrated positive 
linear associations between systolic blood 
pressure and alcohol consumption level 
such that systolic blood pressure increased 
by almost 5 mmHg for every 280 grams of 
ethanol consumed per week. For women, no 
associations were found between alcohol use 
and blood pressure or any other cardiovascu-
lar outcomes investigated. Notably, this study 
suffered a similar limitation as most other 
MR studies of Asian populations in that few 
women in the sample drank, severely limiting 
drinking level variability among gene variant 
groups (i.e. insufficient inter-group variability 
to enable detection of differences).60

 An MR study of alcohol and blood pressure 
on more than 54,000 white Copenhagen 
residents of Danish descent used two geno-
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types to determine drinker status (ADH1B 
and ADH1C) and applied multivariable 
analyses to compare mean blood pressure 
among drinker groups (12–24 grams ethanol 
per week as reference group). In keeping with 
most MR studies of Asian populations, alco-
hol had a detrimental effect on both systolic 
blood pressure and diastolic blood pressure 
with higher levels of alcohol use associated 
with higher BP. For instance, among partici-
pants who drank 108 to 120 grams per week, 
180 to 204 grams per week, and 300 grams or 
more ethanol per week, mean systolic blood 
pressure estimates were higher by about 0.5, 
2, and 4 mmHg respectively compared to 
those who drank 12 to 24 grams ethanol per 
week. However, among people who drank 
between 25 and 96 grams ethanol per week, 
systolic blood pressure was not significantly 
different to the reference group. Notably, 
results for gender-specific models were not 
provided as alcohol and BP associations were 
reportedly similar for males and females.61 
 Over 220,000 participants of European 
decent were investigated for effects of alcohol 
on a range of cardiovascular conditions 
including blood pressure. The MR study 
found that carriers of the gene variant associ-
ated with non-drinking (ADH1B), had lower 
mean alcohol use, fewer episodes of binge 
drinking, and lower systolic blood pressure 
on average compared to non-carriers. Both 
moderate (>0 to <166 grams per week) and 
heavy drinkers (>= 166 grams per week), 
were at increased risk of higher blood pres-
sure but only heavy drinkers demonstrated a 
higher risk of hypertension (12%) compared 
to non-drinkers.62

 In the largest MR study of alcohol and 
cardiovascular outcomes among a European 
cohort to date, every 12 grams of ethanol 
ingested per day was found to increase 
systolic blood pressure by almost 3 mmHg. 
This relationship held for both males and 
females although fewer cases and less 
variability in drinking levels produced weaker 
effects with wider confidence intervals for 
women. Alcohol use was also associated with 
increased risk of atrial fibrillation for which 

high blood pressure is an established risk 
factor (see Section 4.4).63

Summary
Overall, results from MR studies consistently 
support a strong positive relationship 
between alcohol use and blood pressure, 
and do not find evidence for protective 
effects. Although supported by MR studies of 
European populations (e.g.61,63), evidence of 
an association is weaker overall for females 
but this is likely due to methodological limi-
tations rather than biological differences. The 
effect of low dose alcohol on risk of hyperten-
sion is also not well evidenced by MR studies 
which tend to have limited capacity for finer 
grained analysis of drinking levels (e.g. below 
100 grams ethanol per week). In summary, 
this body of evidence suggests that reduced 
alcohol use is associated with lower blood 
pressure, even for light to moderate drinkers.

3.3 Observational studies
For establishing causality, evidence derived 
from traditional observational studies is 
comparatively weak due to confounding 
and selection bias. However, they may offer 
insights into aspects of alcohol use that are 
difficult to obtain from RCT and MR studies 
such as drinking patterns. In addition, 
observational periods cover longer follow-up 
periods than is practically possible for 
randomized clinical trials.
 Several reviews of observational studies 
(i.e. cohort, case-control) find that, for males 
in particular, regular alcohol consumption 
increases blood pressure and risk of 
hypertension in a dose-dependent manner. 
A relatively recent meta-analysis of cohort 
studies for instance, found male alcohol 
consumption, even at low levels (12–24 
grams per day), increased hypertension risk. 
For females, hypertension risk was only 
increased at heavy levels of use with no asso-
ciation apparent at low to moderate levels.64 
Some older meta-analyses have suggested 
that low dose alcohol (e.g. <10 grams per 
day) may have a modest protective effect 
on female hypertension risk.65,66 However, 

Overall, results from 
MR studies consistently 
support a strong positive 
relationship between 
alcohol use and blood 
pressure, and do not find 
evidence for protective 
effects. 
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Collectively, these studies 
suggest that binge 
drinking in adolescence, 
young adulthood and 
middle age predicts 
higher blood pressure 
at baseline and several 
years later. 

this is becoming increasingly unlikely given 
growing evidence from more recent large 
meta-analyses, randomized trials and MR 
studies which point to either a linear effect or 
no association.67

 Some observational studies also suggest 
that alcohol consumption may predict onset 
of hypertension among individuals initially 
characterised as pre-hypertensive.68,69 Among 
a Swedish birth cohort of males, level of alco-
hol consumption at 40 years of age predicted 
progression to hypertension three years 
later and by age 46, was the most important 
predictor of hypertension.
 Several observational studies suggest that 
binge or ‘heavy episodic’ (i.e. consumption of 
5 or more drinks for men, or 4 or more drinks 
for women during a drinking occasion) may 
play a role in the development of higher blood 
pressure among younger people, especially 
males (e.g.69–71). Collectively, these studies 
suggest that binge drinking in adolescence, 
young adulthood and middle age predicts 
higher blood pressure at baseline and several 
years later. What’s more, compared to non-
binge drinkers, both frequent (e.g. weekly) 
and infrequent (e.g. 1–12 times per year) 
binge drinkers are more likely to have higher 
blood pressure or meet criteria for pre-hyper-
tension.

3.4 Summary 
Overall, alcohol consumption is a risk factor 
for increased blood pressure and develop-
ment of hypertension. This relationship is 
generally consistent across study designs, and 
is most pronounced for consumption exceed-
ing 24 grams (about 2 Swedish standard 

drinks) per day. Nonetheless, MR and cohort 
studies suggest that increased risk may begin 
with any consumption. Evidence supporting 
a causal effect of alcohol on blood pressure 
and hypertension risk is highly developed for 
men and although less data are available for 
women, higher quality evidence is direction-
ally consistent.
 From crossover studies and randomized 
trials there is evidence that reductions in 
alcohol use lower blood pressure among 
drinkers with baseline consumption of 24 
grams or more per day. Although these 
studies do not show reduced risk for baseline 
consumption at lower levels, it should be 
noted that available data are limited, particu-
larly for drinkers with existing hypertension. 
 Some past studies, mostly observational, 
have suggested that low level alcohol use may 
reduce blood pressure and risk of hyperten-
sion among women. Given the current weight 
of evidence accumulated across all types 
of studies, the notion that low dose alcohol 
offers protective effects is unconvincing. It is 
more plausible that for both men and women, 
there is either a linear relationship between 
alcohol and blood pressure and hypertension 
risk or no significant excess risk at low level 
drinking. 
 Findings are consistent for drinkers 
with and without established hypertension 
although the scientific literature is less well 
developed for those with hypertension. 
Furthermore, existing data are not distin-
guished on the basis of whether people with 
hypertension are being treated with anti- 
hypertensive medications.
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Cardiovascular disease is an umbrella term 
for a group of conditions affecting the heart 
and blood vessels. As a group, cardiovascular 
diseases cause about one-third of all deaths 
world-wide and ranks first among all causes 
of premature death and morbidity.72,73 
Cardiovascular disease is also the leading 
cause of death in Sweden; in 2021, male and 
female mortality rates were 328 and 214 per 
100,000 deaths respectively, which accounts 
for approximately 30% of all deaths.74 
 Hypertension is quantifiably the most 
prevalent modifiable risk factor for premature 
cardiovascular disease and mortality.75 To 
address the social, health and economic 
burdens that cardiovascular disease places 
on society, it is critically important to identify 
and understand common risk factors for 
elevated blood pressure and hypertension. 
Smoking, lack of exercise and poor diet are 
easily recognised by health professionals 
and the general public as hypertension risk 

factors. Alcohol’s role, however, despite many 
decades of scientific research evidencing 
strong causal links between hypertension and 
heavy drinking, appears to be far less widely 
known or understood (see section 3 and 5). 
As a highly prevalent and modifiable risk 
factor for prolonged elevated blood pressure, 
consumption of alcohol has major implica-
tions for prevention of cardiovascular-related 
premature death and disability. 
 This section summarises physiological and 
epidemiological underpinnings for four key 
cardiovascular conditions where relationships 
between alcohol, blood pressure and hyper-
tension play an important role in disease risk.

4.1 Ischaemic heart disease
Ischaemic Heart Disease (IHD)76 refers to 
a group of heart problems characterised by 
an imbalance between myocardial blood 
supply and demand and includes coronary 
artery disease, heart failure, angina and 

4 Cardiovascular disease
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heart attack. When blood flow to the heart 
muscle is reduced, either by plaque build-up, 
blood clots or contraction of the coronary 
arteries – all of which can be affected by 
alcohol – tissue oxygen levels become too low 
(ischaemia) and cells begin to self-destruct. If 
oxygen levels are restored, there will be chest 
pain, but no lasting damage. If oxygen levels 
are not restored, heart muscle tissue will be 
permanently damaged – a life threatening 
event commonly referred to as a heart attack. 
IHD makes the single largest contribution to 
cardiovascular disease burden, accounting  
for almost 20% of all deaths globally14 and 
about one third of all cardiovascular deaths  
in Sweden.74

 Hypertension is well-known major 
preventable risk factor for IHD,14 and 
heavy alcohol use is a known risk factor 
for hypertension. It is important therefore 
to understand how the scientific literature 
has addressed and articulated the complex 
relationship between alcohol and IHD.
 Although there is clear consensus among 
researchers that heavy alcohol use is a cause 
of IHD, controversy exists as to the role of 
low level alcohol use on IHD risk. Many older 
observational studies have concluded that low 
and/or moderate levels of alcohol consump-
tion protect against IHD. These studies have 
generated and sustained the belief, held 
widely among the general public and health 
professionals, that drinking in moderation 
improves heart health. Over the past decade 
or so, however, an increasing number of 
new studies, particularly those with MR 
designs, suggest that low dose protective 
effects demonstrated by observational studies 
have been exaggerated due to problematic 
study designs. These new studies have also 
concluded that either alcohol is not protective 
for IHD at any level or that protection may be 
present at very low levels of use (e.g. less than 
half a drink per day).77–82 
 Much of the diversity in scientific thought 
about this critically important subject can be 
explained by the fact that most studies of the 
association between alcohol and IHD have 

been observational in nature. As such, these 
studies are subject to a wide range of prob-
lems that limit their ability to draw reliable 
conclusions about causal relationships (e.g. 
reverse causation, misclassification error, 
response bias, confounding by lifestyle, 
socio-economic and demographic character-
istics). There is a long history of observational 
studies leading to conclusions that have 
eventually been disconfirmed by studies with 
stronger designs. Nonetheless, many com-
mentators have drawn confident conclusions 
about low dose alcohol being beneficial even 
while alluding to the possibility of confound-
ing affecting their results.83 Many clinical and 
experimental studies also find that low dose 
alcohol protects against IHD purportedly 
though its beneficial effects on certain biologi-
cal markers or risk factors for IHD, e.g. by 
increasing ‘good fats’.84 Again, however, more 
recent randomised controlled trials and MR 
studies have cast doubt on whether supposed 
mechanisms for cardiovascular protection 
from low level alcohol consumption are in 
fact reliable risk markers for IHD.85–90

 Multiple scientific critiques have now been 
published of the hypothesis that alcohol in 
low doses can be cardioprotective. It has been 
pointed out for instance, that IHD is a disease 
primarily of older populations and that with 
advancing age individuals tend to cut down or 
quit drinking as they become frail and receive 
medication.91 It should not be surprising 
then that most observational studies of IHD 
also enrol cohorts of older people, many of 
whom have stopped drinking or reduced their 
drinking over time for health reasons. Most of 
these studies also operate on the assumption 
that ‘current’ (e.g. last month, last year) 
non-drinkers are the ideal group against 
which current low or ‘moderate’ level drinkers 
are to be compared on health outcomes.82 
Unfortunately, few observational studies 
can accurately account for entire drinking 
histories of their participants, so they become 
highly prone to misclassify older ex-drinkers 
as non-drinkers. For the vast majority of 
observation studies therefore,92 non-drinker 
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groups are in actuality, comprised mostly of 
ex-drinkers with markedly poorer health and 
socio-economic profiles than their current 
drinker counterparts. When the non-drinker 
group (compromised with ex-drinkers) is 
compared to the low-level drinker group it 
appears as if they are in worse health due to 
an absence of alcohol consumption. However, 
when ex-drinkers and poorer health profiles 
of non-drinker groups are accounted for, the 
apparent protective effect of low to moderate 
drinking dissipates.62,82,93 In other words, 
drinking into older age is probably a marker 
of good health rather than a cause of good 
health. 
 In conclusion, the strong evidence 
reviewed in this report that alcohol use leads 
directly to elevated blood pressure in the 
short-term and hypertension in the longer 
term without any safe level or protective 
effects, contributes to growing doubts that 
alcohol use protects against death and illness 
caused by IHD. There is complete consensus, 
however, that alcohol use at higher levels 
greatly increases the risk of this highly 
prevalent disease.

4.2 Stroke
Hypertension has been estimated to account 
for over 50% of all strokes globally.94 Blood 
supply to the brain is dependent on steady 
blood flow through the arteries. When blood 
flow is adversely affected, brain cells will 
be damaged – we call this a stroke. There 
are two main types of stroke, ischaemic and 
haemorrhagic. An ischaemic stroke occurs 
when blood clots form, reducing blood flow 
and damaging brain cells. Haemorrhagic 
stroke arises from a weakened artery that 
ruptures and bleeds into the brain, as blood 
accumulates and compresses surrounding 
brain tissue, brain cells are injured.
 There is strong scientific evidence and 
consensus that alcohol use increases risk of 
both ischaemic and haemorrhagic stroke, 
especially at high levels of consumption.95,96 
As with IHD, however, observational studies 
have generated apparent evidence for 

alcohol’s protective effect on stroke risk at 
low levels of use. This has generated ongoing 
debate about the veracity of protective effect 
findings. 
 As described in detail above (Section 4.1), 
limitations inherent to observational studies 
(e.g. life-time selection bias, misclassification 
error, confounding) generally make them 
ill-suited to study effects of life-time alcohol 
use on chronic disease.97 Like IHD, ischaemic 
stroke is a degenerative disease that tends 
to be a more common among older people. 
Also, it is often the case that older people who 
self-report as abstainers were in fact drinkers 
in their early adult to middle aged years who 
stopped drinking due to health problems. 
Observational studies of older cohorts are 
rarely able to adequately account for past 
drinking behaviours and often contaminate 
their non-drinker groups with ex-drinkers.91,92 
However, in one Spanish study of alcohol 
consumption and all-cause mortality among 
older adults, ex-drinkers were removed 
from the abstainer group and were classified 
according to their life-time intake. Results 
showed that in comparison with never-drink-
ers, risk of death was slightly higher (Hazard 
Ratio of 1.05) for light drinkers but was not 
significantly different.98

 Studies of alcohol and cardiovascular 
diseases (i.e. heart disease and stroke 
combined) with stronger designs employing 
some form of Mendelian Randomisation plus 
controls for lifestyle confounding consistently 
find increased risk with no safe or protective 
level. A large UK Biobank cohort study99 
(2006–2010, follow-up until 2016), looked 
for confounding in observed associations 
between alcohol intake and cardiovascular 
diseases using Mendelian Randomization. 
They found that light to moderate alcohol 
consumption was associated with healthier 
lifestyle factors. Adjusting for these factors in 
risk analyses not only diminished evidence 
for protective effects of low-level alcohol 
use, it also produced exponentially increased 
risks for higher levels of intake. The authors 
concluded that “no amount of alcohol is 
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protective against cardiovascular disease” and 
adverse effects of alcohol “unduly affect those 
who consume heavily”. 

4.3  Cardiomyopathy
Cardiomyopathy refers to a group of condi-
tions which affect the heart muscle’s ability 
to pump blood to the body. Left untreated, 
cardiomyopathy can lead to heart failure and 
death. Alcohol causes both structural and 
functional changes in the heart wall muscle 
(i.e. myocardium) and its effects are complex. 
These detrimental effects can be direct and/
or indirect. It is the indirect effects that occur 
as a result of alcohol’s ability to elevate blood 
pressure. 
 Alcohol (i.e. ethanol) is directly toxic 
to heart muscle cells (myocites). Animal 
studies have shown that ethanol causes both 
programmed cell death and decreased cell 
function (e.g.100,101). This presents as reduced 
ability of the heart to contract and relax, 
greater volume of the left ventricle, and 

eventually, left ventricular wall thinning.102  
It is well established that heavy drinking  
(≥80 grams per day) over several years 
presents a high risk of developing cardi-
omyopathy, and that as lifetime alcohol 
exposure increases, so too does risk (i.e. risk 
is dose-dependent).102 When cardiomyopathy 
occurs in conjunction with a clinical history 
of heavy alcohol use over a period of years, 
alcoholic cardiomyopathy may be diagnosed. 
Alcoholic cardiomyopathy is one of the most 
well-known cardiovascular complications of 
heavy drinking and physicians have known of 
the relationship for almost two centuries. 
 In addition to alcohol’s toxic effect on 
heart muscle cells, it can increase drinker 
risk of cardiomyopathy by raising blood 
pressure and/or causing hypertension. When 
alcohol use elevates blood pressure it causes 
increased peripheral vascular resistance to 
blood flow. Over time, this can cause the heart 
muscle to grow with the effort of pumping out 
blood against increased peripheral resistance 

Odds Ratio of alcohol and 6 cardiovascular disease phenotypes, fractional polynomial nonlinear MR analyses, 
using number of alcohol-increasing alleles in rs1229984 in the ADH1B gene, excluding abstainers

HYPERTENSION

HEART FAILURE

CORONARY ARTERY 
DISEASE

STROKE

MYOCARDIAL 
INFARCTION

ATRIAL 
FIBRILLATION

From Biddinger KJ, Emdin CA, Haas ME, et al. Association of Habitual Alcohol Intake With Risk of Cardiovascular Disease. JAMA Netw Open. 2022;5(3):e223849, 
supplement, eFigure 8 (IV)
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(i.e. left ventricular hypertrophy) and lead 
to cardiomyopathy. In addition, as blood 
pressure is a mediator in the development 
of cardiomyopathy, even moderate drinking 
has the potential to cause increased thickness 
of the left ventricular wall. Increased heart 
wall thickness compromises heart function, 
especially its ability to relax and fill properly, 
which often precedes onset of clinical 
symptoms and development of alcoholic 
cardiomyopathy. 
 Interestingly, it was postulated some 
time ago that alcoholic cardiomyopathy may 
require daily drinking of 90 grams or more 
of pure alcohol over 5 or more years to cause 
such changes to the heart.103 However, this 
estimate may be too high for females as it was 
based almost exclusively on male data. Other 
studies have shown for instance that preva-
lence of cardiac problems may be similar for 
women and men even when average female 
consumption is half that for males.104 Some 
studies also suggest that cardiomyopathy risk 
may be tied to specific drinking patterns, e.g. 
binge versus regular drinking or preferred 
beverage type (e.g. wine, beer, spirits), but 
evidence is not well developed.100 
 Although it is possible to measure 
prevalence of alcoholic cardiomyopathy in 
higher income countries with good quality 
health records, reliable quantification of the 
extent to which alcohol use is an underlying 
cause of cardiomyopathy overall has proved 
difficult. Rehm et al (2017)104 noted for 
instance that there have been too few studies 
on the dose-response relationship between 
alcohol and cardiomyopathy risk to support 
meta-analyses. Combining mortality data 
across 103 countries, they tentatively esti-
mated that alcohol caused about 5.6% of car-
diomyopathy deaths. However, in countries 
where heavy drinking is highly prevalent, 
alcohol may be an underlying cause for more 
than 60% of all cardiomyopathy deaths.105

4.4 Atrial fibrillation
Atrial fibrillation is an irregular and often 
very rapid heart rhythm that may cause blood 
clots to form in the heart, and eventually lead 
to heart failure or stroke. An older estimate 
of the global burden of disease attributed 
less than 1% of deaths to atrial fibrillation. 
However, atrial fibrillation tends to coexist 
with and exacerbate other cardiovascular 
conditions with high mortality and morbidity 
indicative and has significant public health 
implications. Regional analyses show that 
Nordic countries are among those where the 
proportion of deaths attributable to atrial 
fibrillation are highest in the world.106

 Hypertension is a risk factor for atrial 
fibrillation through its relationships with 
ventricular hypertrophy, left atrial enlarge-
ment, and reduced atrial electric conduction 
velocity, all of which may contribute to 
disease development. Alcohol consumption 
is also a strong, dose-dependent risk factor 
for new atrial fibrillation or the recurrence 
of atrial fibrillation following treatment with 
ablation; risk begins to increase with any level 
of consumption compared to none.107–109 This 
may partly be due to direct mediating effects 
of hypertension on the development of atrial 
fibrillation, but also to direct effects on the 
electrical regulation of the heart rhythm.
 One estimate suggests that for every 
additional 10 grams of alcohol consumed 
per day, risk of atrial fibrillation increases by 
8%.107 In addition, regular moderate drinkers 
(e.g. 120 grams alcohol per week) with atrial 
fibrillation may reduce symptom recurrence 
or become symptom-free by abstaining or 
significantly reducing their alcohol consump-
tion (approx. 80% reduction). 

One estimate 
suggests that for 
every additional 
10 grams of 
alcohol consumed 
per day, risk of 
atrial fibrillation 
increases by 8%.
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5  Knowledge of drinking  
and blood pressure

Previously, there has been considerable 
focus in scientific and healthcare circles on 
the purported protective effects of low dose 
alcohol consumption on heart disease events, 
e.g. strokes and heart attacks. The belief that 
‘drinking is good for the heart’ is mainstream 
in many societies. However, our review here 
of latest research support an alternative 
perspective. We suggest that increasing 
evidence of negative impacts of alcohol use 
on blood pressure, and lack of substantiated 
protective effects, needs to be better reflected 
in drinking guidelines both for the general 
population and for physicians in their 
management of high blood pressure. There 
is also increasing evidence of the potential 
effectiveness of routine screening and brief 
advice on alcohol intake as a preventative 
measure for hypertension. 
 Based on a consensus conference informed 
by systematic reviews, meta-analyses, clinical 
guidelines and statistical modelling, Rehm 
et al (2017)110 concluded that screening and 
appropriate interventions for hazardous 
alcohol use and alcohol use disorders 
could effectively lower blood pressure 
levels. However, they also noted mostly 
poor implementation of these measures 
in European primary healthcare. Their 
recommendations included: (1) an increase in 
screening for hypertension (evidence grade: 
high); (2) an increase in screening and brief 

advice re hazardous and harmful drinking 
for people with newly detected hypertension 
by physicians, nurses, and other healthcare 
professionals (evidence grade: high); (3) the 
conduct of clinical management of less severe 
alcohol use disorders for incident people with 
hypertension in primary healthcare (evidence 
grade: moderate); and, (4) screening for 
alcohol use in hypertension that is not well 
controlled (evidence grade: moderate). 
The first three measures were estimated to 
potentially result in significant decreases in 
hypertension prevalence, saving of hundreds 
of lives annually in the countries considered. 
 In a simulation study, Rehm et al (2018) 
further estimated potential effects of 
improved screening and subsequent inter-
vention for alcohol problems on middle-aged 
Spanish men and women with hypertension. 
They estimated benefits of variously inform-
ing people of their diagnosis, providing 
routine treatment, screening and providing 
appropriate interventions for alcohol use 
and/or use disorders. Overall, such inter-
ventions were estimated to help 9% of men 
control their hypertension with one-third of 
the benefit being due to the alcohol interven-
tion and by 7% for women with almost half 
of the effects due to the alcohol intervention. 
Overall, such interventions could prevent 412 
premature CVD deaths (346 in men, 66 in 
women) annually in the Spanish population.111 

The belief that ‘drinking 
is good for the heart’ 
is mainstream in many 
societies. However, our 
review here of latest 
research support an 
alternative perspective. 
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Main challenges with implementing such 
proven interventions are lack of awareness 
and knowledge both among the general 
population and primary care health profes-
sionals. Surveys of healthcare professionals 
in Europe find mostly mixed responses to the 
consideration of drinking in the treatment 
of hypertension. While alcohol screening 
among hypertensive patients was largely 
accepted among general practitioners from 
five different European countries (France, 
Germany, Italy, Spain and the United 
Kingdom), practitioners report barriers to 
alcohol screening such as time constraints, 
stigma and underrating of the importance of 
alcohol.112 Physicians’ knowledge of lifestyle 
changes found to be associated with improved 
health has been shown to be highest for tak-
ing regular exercise and reducing body weight 
and lowest for quitting smoking and reducing 
alcohol consumption, which also corresponds 
to the lifestyle changes recommended by 
physicians to their patients.113 
 An internet survey of Spanish general 
practitioners indicated that alcohol was 
mostly viewed as a relatively unimportant 
issue for hypertension treatment as well as 
being difficult to address. The three main 
cited barriers for screening for alcohol 
consumption in hypertensive patients were 
the lack of time, lack of clinical significance 
and fear of negative patient reactions.114

 A survey of beliefs and practices of German 
physicians dealing with hypertension and 
cardiovascular diseases elicited responses 
from physicians including cardiologists, 
internists and general practitioners.115 While 
over 80% of these physicians reported 
sometimes assessing alcohol consumption 
in patients with an existing diagnosis, less 
than one third reported routine screening 
for alcohol consumption in newly detected 
or treatment-resistant cases of hypertension. 

On average, these physicians recommended 
maximum alcohol intakes of 13 grams/day for 
women and 20 grams/day for men, in agree-
ment with most modern alcohol and health 
guidelines. However, some practitioners 
reported never addressing alcohol use in the 
treatment hypertension among known heavy 
drinkers or in cases of alcohol dependence. 
 A French study116 of adults with a known 
diagnosis of hypertension found that over half 
reported receiving no lifestyle recommenda-
tions as part of their treatment plan while the 
majority received pharmacological treatment. 
Physical activity was recommended to 1/3 
of sedentary participants and weight loss to 
slightly less of the of participants who were 
overweight or obese. Only 20% received any 
dietary recommendations (e.g to reduce salt 
intake) and only 11% were advised to reduce 
alcohol intake.
 There is growing evidence that an 
effective strategy for increasing awareness 
of alcohol as a risk factor for various health 
conditions is the use of clear, prominent and 
well-designed labels mandated on all alcohol 
containers.117–119 A recent Canadian study, 
for example, found that informing drinkers 
alcohol was a risk factor for breast and 
colon cancer variously increased knowledge 
of this risk factor up from very low levels, 
increased conversations about alcohol use 
and its effects, increase support for effective 
alcohol policies like price increases, and 
led drinkers to consider cutting down their 
alcohol intake.120,121 Further, analyses of sales 
data demonstrated a significant reduction in 
population alcohol consumption associated 
with the introduction of these warning 
labels.122 Alcohol labelling could also be a 
useful medium for raising population and 
health care providers awareness of the causal 
role alcohol consumption can play in the 
development of hypertension.

Physicians’  
knowledge of 
lifestyle changes 
found to be  
associated with 
improved health 
has been shown  
to be highest for 
taking regular  
exercise and 
reducing body 
weight and lowest 
for quitting  
smoking and  
reducing alcohol 
consumption.
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6  Guidelines and interventions 
in health care

Many countries have guidelines on alcohol 
consumption. In these, alcohol is identified 
as a risk factor for morbidity and mortality, 
in many cases building on reports from the 
World Health Organisation (WHO) which has 
identified alcohol as a causal factor in more 
than 200 diseases, injuries and other health 
conditions. Guideline levels for personal 
drinking have lowered in several countries 
in recent years reflecting both increasing 
concern about health risks at low levels of 
consumption for prevalent diseases such 
as cancer123 as well as mounting scepticism 
regarding purported health benefits of alcohol 
use at these low levels (e.g.78).
 Most of these guidelines recommend some 
limits on daily and/or weekly consumption. 
For example, the US dietary guidelines advise 
men to limit their drinking to no more than 2 
drinks during days when alcohol is consumed, 
and adult women no more than 1 drink per 
day on days when alcohol is consumed. For 
guidelines based on average consumption, 
they often advise limits on drinking occa-
sions, where men should have no more than 
4 drinks and women no more than 3 drinks. 
Drink sizes vary between countries, and need 
to be described in the guidelines. Many coun-
tries define a standard drink as containing 10 
grams of pure ethanol, but there is variation 
from 8 to 14 grams. 

Australia124, the UK125 and Canada126, have 
recently revised their guidelines down to 
lower levels following extensive literature 
reviews. The Australian guidelines rec-
ommend no more than 100 grams or 10 
drinks per week for men and women alike, 
and no more than 4 drinks on any day. The 
Dutch127,128 (2015) and Danish129 also have 
lowered their drinking limits to similar 
levels. In the latest major review of this field, 
the Canadian Centre on Substance Use and 
Addiction126 has proposed updated guidelines 
which specify that all drinking involves some 
risk, with a continuum of risk for a wide 
range of alcohol-related harms. The risk is 
described as low or negligible risk up to 2 
drinks per week, moderate between 3 and 6 
drinks per week, and increasingly high risk at 
higher levels. 
 The US dietary guidelines have higher 
recommended levels for men at no more 
than 2 drinks in a day (196 grams/week) and 
for women at 1 drink in a day (98 grams/
week).130 Wood et.al. (2018)131 estimated that 
this higher level for men (~200 grams per 
week) compared with the UK guidelines of 
100 grams per week would be responsible 
for between one and two years of life lost for 
those drinking to the maximum limit.
 There are no official guidelines in Sweden, 
but in its national guidelines for prevention 
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and health promotion, the National board for 
social affairs and health (Socialstyrelsen) still 
defines hazardous consumption as drinking 
in excess of 14 drinks per week (168 grams) 
and 5 drinks at drinking occasions (60 grams) 
for men; corresponding figures of 9 (126 
grams) and 4 (48 grams) for women.132 

6.1  Guidelines specific to heart 
disease and hypertension  

Recent international clinical guidelines for 
prevention of heart disease and hypertension, 
respectively, conclude that alcohol con-
sumption increases the risk of hypertension 
linearly with no completely safe or reduced 
risk personal drinking level.
 A recent policy brief from the World 
Heart Federation78 concluded that alcohol 
has played a major role in the near-doubling 
of the global prevalence of cardiovascular 
disease, including hypertensive heart disease, 
cardiomyopathy, atrial fibrillation and flutter, 
and stroke. Further, the widespread message 
for several decades that alcohol prolongs life, 
chiefly by reducing the risk of coronary heart 
disease, is described as a myth by the brief.
 Guidelines on the prevention and manage-
ment of cardiovascular diseases produced by 
the European Society of Cardiology and other 
associated medical societies133 recommend 
an upper ‘safe’ level of consumption as being 
100g of pure alcohol per week. They base this 
on epidemiological evidence they interpret 
as indicating that alcohol increases risk of all 
stroke subtypes, coronary disease, heart fail-
ure, and several less common CVD subtypes 
but also decreases risk of myocardial infarc-
tion. They also cite evidence from genetic 
studies which greatly reduce confounding 
effects of lifestyle and environmental factors.
 These findings suggest that lifetime 
abstainers may have the lowest risk of 
cardiovascular disease (CVD). Further, these 
studies (using Mendelian Randomisation 
methods) also indicate uniform increases 
in blood pressure and body mass index, key 
risk factors for CVD. Taken together, these 
findings emphasize that alcohol use, regard-

less of amount, leads to loss of health across 
populations with increasing risk at increasing 
levels of use. 
 The 2020 International Society of 
Hypertension Global Hypertension Practice 
Guidelines134 also state that high alcohol 
intake is a risk factor for hypertension and 
that a positive linear association exists 
between alcohol consumption, blood pres-
sure, the prevalence of hypertension, and 
CVD risk.

6.2 Interventions in health care
There is universal recognition that heavy 
drinking is a risk factor for many diseases 
and injuries. In many countries there are also 
guidelines for practitioners in health care to 
ask patients about their drinking habits and 
to offer advice when hazardous or harmful 
drinking is identified, an approach supported 
by the WHO since the 1980s.135 
 While there is a large research literature on 
such interventions in health care – screening 
and brief intervention and referral to treat-
ment (SBIRT) – systematic reviews suggest 
only modest effects.136,137 Furthermore, these 
results are mainly produced in efficacy studies 
which are not necessarily generalizable to 
regular health care conditions. 
 The difficulties involved in integrating 
screening and brief intervention in practice 
has now led to rethinking these interven-
tions.137,138 In particular, the concept of 
general screening has been questioned by 
practitioners. An alternative which seems 
more feasible would be targeted screening, 
i.e. asking about alcohol when this makes 
the most clinical sense, as opposed to asking 
everybody. An obvious example would be 
hypertension, where alcohol is an accepted 
risk factor. But, as stated earlier, there are a 
large number of medical conditions where 
alcohol can be an important contributor to 
disease. While general screening identifies 
more patients with hazardous or harmful 
drinking than targeted screening,139 this fact 
has not been enough to convince practi-
tioners. This illustrates a conflict between a 

A recent policy brief 
from the World Heart 
Federation concluded 
that alcohol has played 
a major role in the 
near-doubling of the 
global prevalence of 
cardiovascular disease.
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public health perspective, where health care 
is seen as an area where a large part of the 
population can be reached, and a clinical 
perspective, where the practitioner focuses 
on the health problem at hand. On the 
other hand, there is general agreement that 
inquiries about lifestyle and health habits are 
a natural part of first visits and general health 
checks. These should of course not exclude 
inquiring about alcohol use along with other 
lifestyle risk factors i.e. smoking, exercise  
and diet.
 Another limitation of the traditional 
screening and brief intervention approach is 
uncertainty about how to manage patients 
who turn out not only to be hazardous or 
harmful drinkers, but are alcohol dependent. 
These constitute about one third of the 
hazardous drinkers. In the SBIRT approach 
these patients should be referred to addiction 
specialists. This does not seem to happen. In 
a meta-analysis no evidence was found that 
brief alcohol interventions led to an increase 
in specialist treatment for alcohol use disor-

ders.140 Most patients with alcohol problems 
are reluctant to be referred to addiction 
specialists, largely due to the stigma attached 
to such treatment.141 Not knowing how to help 
these patients contributes to reluctance to ask 
about alcohol in the first place. The remedy 
for this reluctance is a combination approach 
where health care managers require that 
health behaviours be included in the contracts 
with health care providers along training in 
the management of alcohol use disorders. The 
majority of dependent drinkers have a low or 
moderate level of dependence, with a good 
prognosis.142 
 There are simple, but effective approaches 
that can help general practitioners manage 
these problems.143 Patients with severe forms 
of alcohol dependence, often with psychiatric 
comorbidity and social problems, may need 
to be referred to addiction clinics. However, 
in those clinics which utilize more traditional 
treatment practices, emphasizing abstinence 
only, these recommended approaches need to 
be available and acceptable to referred clients.
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7 Population level intervention
Historically, primary interventions for 
reducing health risks associated with drinking 
and blood pressure have included drinking 
guidelines and brief interventions in health 
care. Neither of these interventions have 
been found effective at the population level 
however.138,144

 A more cost-effective approach is through 
the use of policies to reduce overall consump-
tion of alcohol in the wider population, e.g. 
increased prices, decreased availability and 
restrictions on alcohol marketing. It has been 
shown across many countries worldwide that 
as total alcohol consumption in a population 
decreases so do numbers of heavier at-risk 
drinkers and population rates of harm (e.g. 
alcohol-related chronic illness).145–147 As 
discussed earlier, increased risk of hyper-
tension can also occur at quite low levels of 
consumption but is especially and increas-
ingly enhanced at higher levels of use.
 While there is strong general evidence 
for the effectiveness of alcohol policies in 
reducing consumption across the spectrum of 
drinkers and thereby implicitly reducing risks 
of hypertension, this population association 
has also been demonstrated in a few studies 
at the population level. For example, 
Razvodovsky (2014)148 explored the rela-
tionship over time between total per capita 
alcohol consumption rates associated with 
both male and female hypertension mortality 
rates in Russia. The measurement of total 
consumption was based upon retail sales plus 

adjustment for underreported consumption 
utilizing alcohol psychosis admissions as 
suggested by Norstrom (2011).149 The analysis 
found that alcohol consumption was signifi-
cantly associated with hypertension mortality 
rates such that the authors estimated that a 
1-litre increase in overall alcohol consump-
tion per year results in a 6.3% increase in 
the male hypertension mortality rate and 
in a 4.9% increase in female hypertension 
mortality rate. 
 A systematic review and meta-analysis of 
studies on the association between alcohol 
consumption and blood pressure in the UK 
by Roerecke et al, (2017)49 and Roerecke 
(2021)150 found that reduced alcohol 
consumption was strongly associated with 
reductions in blood pressure, especially 
among people consuming more than two 
drinks per day. These findings have generally 
been confirmed by other more recent studies 
(e.g. 50,51). Modelling from their meta-analysis, 
Roerecke et al (2018)64 also estimated that 
reductions in alcohol use would translate into 
significant annual reductions in numbers of 
in-patient hospital admissions and cardiovas-
cular deaths each year. 
 Important improvements in blood pressure 
readings can be expected after as little as one 
month of abstinence from alcohol, with one 
study demonstrating a 7.2 mmHg reduction 
in mean blood pressure in previously heavy 
drinkers. To put the importance of BP control 
into perspective at a population level, a  
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2 mmHg increase in mean blood pressure 
increases mortality from stroke by 10% and 
from coronary artery disease by 7%.151 
 There have been a number of studies which 
demonstrate that even modest reductions in 
per capita alcohol consumption can reduce 
a variety of alcohol-related harms including 
cirrhosis mortality, alcohol-related traffic 
crashes, violent events, and birth-related 
defects at the population level. Thus, if 
reductions in overall population level 
drinking can be achieved via alcohol policy 
approaches, then there is good reason to 
advocate for them in reducing the risk of 
higher blood pressure associated with alcohol 
consumption. Unfortunately, only about half 
of hypertension guidelines worldwide recom-
mend a reduction in alcohol consumption to 
reduce raised blood pressure.49,154

 There have been some encouraging recent 
developments. For example, a European Task 
Force for Cardiovascular Disease Prevention 
in Clinical Practice, composed of members 
of the European Society of Cardiology, 
the European Association of Preventive 
Cardiology (EAPC) and representatives from 
12 cardiology bodies from EU member states, 
recently recommended restricting alcohol 
consumption to a maximum of 100 grams per 
week (about eight Swedish standard drinks) 
for men and women.133 They asserted that 
drinking above this limit lowered life expec-
tancy and that the epidemiological evidence 

suggested increasing consumption was 
associated with increased risk for all varieties 
of cardiovascular disease with the exception 
of myocardial infarction. 
 Importantly, the Task Force further 
recommends population approaches to have 
the highest level of effectiveness including 
taxation of alcohol and minimum unit 
pricing; age limits for sale and serving; 
drink-driving strategies; government retail 
monopolies on the sale of alcohol and reduc-
ing the hours of sale; and banning alcohol 
advertising, promotion, and sponsorship 
of events. They also concluded that alcohol 
warning labels could add to the effectiveness 
of these other strategies. Recent studies, 
however, suggest that of the alcohol warning 
labels can play special role in encouraging the 
adoption of more directly effective strate-
gies.117 Well-designed labels with prominent 
health messages can both lead to reductions 
in alcohol consumption.122

 When discussing population level changes 
in risks for hypertension, it is important to 
realise that even small reductions in mean 
blood pressure levels can translate into 
substantial reductions in related morbidity 
and mortality.155 The author noted that even 
a 2 mm Hg difference in population systolic 
pressure was associated with a 4% reduction 
in heart disease mortality, a 6% reduction 
in stroke mortality, and a 3% reduction in 
deaths from all causes.

When discussing popula-
tion level changes in risks 
for hypertension, it is 
important to realise that 
even small reductions 
in mean blood pressure 
levels can translate into 
substantial reductions 
in related morbidity and 
mortality.
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8  Summary and 
recommendations  

8.1 Summary
Hypertension is a disorder of the circulatory 
system that represents the single largest 
threat to health and longevity globally. It was 
estimated to be responsible for 10.8 million 
or 19.2% of deaths worldwide in 20193, 
largely due to various forms of cardiovascular 
disease. In this report we discuss evidence for 
the substantial yet under-appreciated role of 
alcohol consumption in the causation of high 
blood pressure and its chronic presentation in 
the form of hypertension. We also highlight 
the substantial but mostly untapped potential 
for the prevention of ill health and mortality 

through interventions and policies that 
reduce both individual and population level 
consumption of alcohol.
 We have tried to untangle the considerable 
complexities in this scientific evidence noting 
the strengths and weaknesses of different 
study designs and how the effects of alcohol 
vary considerably according to dosage, 
whether BAC is increasing or decreasing and 
pattern of alcohol intake over time. We have 
also described the various biological mech-
anisms responsible for maintaining healthy 
blood pressure and how alcohol can disrupt 
these. When making conclusions about causal 
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associations between risk factors and health 
it is critical to find consistency between 
proven biological mechanisms and observed 
patterns of health in the population. We have 
attempted this task by considering the results 
of both clinical and experimental studies 
alongside many large-scale studies of whole 
populations and how their health varies 
according to alcohol consumption across 
the life course. We have placed particular 
weight on studies with randomised controlled 
designs and population level studies using a 
genetic component to minimise the effects of 
confounding from lifestyle and demographic 
factors e.g. Mendelian Randomisation 
studies. We have placed also particular weight 
on systematic reviews which summarise the 
results of all available published high-quality 
studies.
 There is no safe or reduced risk level of 
consumption of alcohol in relation to risk of 
hypertension in the longer term and this risk 
begins to escalate with increased consump-
tion from even a low or moderate level. 
 The conclusion that alcohol consumption 
is causally involved in these observed asso-
ciations between drinking level and risk of 
hypertension is supported by high-quality 
experimental studies on both humans and 
animals. Such studies have identified a clear 
role of alcohol consumption in reducing a 
variety of indicators of the healthy functioning 
of the circulatory system such as extent of 
oxidative stress, stiffening of arteries, enlarge-
ment of artery walls and blood pressure itself.
 We have also considered the full range of 
both individual and population level strat-
egies to support people reducing their risk 
of hypertension and the serious associated 
diseases by reducing their alcohol consump-
tion. This is most readily achieved at the 
population level provided that governments 
can be persuaded to implement policies that 
are effective in reducing population level con-
sumption. Of these the most effective raise or 
maintain higher prices for alcohol, limit con-
venience of access and restrict marketing and 
advertising of alcohol products. Reductions in 

general population alcohol consumption are 
primarily achieved through reduced drinking 
among the heaviest consumers but drinkers 
across the entire spectrum are known to 
reduce consumption and hence reduce risk of 
alcohol-related diseases.
 Increasingly, though not universally, 
guidelines for the specialist management of 
hypertension include the need for advice that 
individuals cut down or abstain from drinking 
alcohol. There is less consensus around the 
most effective means of primary prevention 
though we recommend that alcohol is 
always included in general health screening 
alongside assessments of other lifestyle risk 
factors relating to exercise, diet and smoking 
for example. Physicians and other healthcare 
providers need training in how best to advise 
their patients to achieve their health goals. 
They also need to be supported by specialist 
advice and readily accessible support services.
 Above all else, it is essential for awareness 
of the causal association between alcohol use, 
hypertension and related serious diseases to 
be raised substantially across the population 
at large, among healthcare providers and 
among decision-makers responsible for 
policies that affect the affordability, availabil-
ity and acceptability of alcohol consumption. 
There is increasing consensus that requiring 
compulsory health warnings on all alcohol 
containers is a necessary first step to encour-
age less risky use and generate public support 
for effective population level policies. We 
provide a number of specific recommenda-
tions below that reflect these conclusions.

8.2 Recommendations
Given the strong relationship between alcohol 
consumption and hypertension, and given 
the widespread prevalence of hypertension 
and related diseases such as cardiovascular 
disease, the following are a series of recom-
mendations intended to: i) increase aware-
ness of this link in the population and among 
health providers; and, ii) lead to action to 
prevent and reduce alcohol’s contribution to 
high blood pressure.

There is no safe or 
reduced risk level of 
consumption of alcohol 
in relation to risk of 
hypertension in the 
longer term and this risk 
begins to escalate with 
increased consumption 
from even a low or 
moderate level. 
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Recommendations for Governments  
and Society 
The most effective way to reduce blood 
pressure in the population is to reduce risk 
factors at the population level. When it comes 
to alcohol, the most effective way to reduce 
consumption, and heavy drinking in particu-
lar, is to implement effective alcohol control 
polices.
• Implement effective policies including those 

that: maintain or increase alcohol prices 
(e.g. increased taxes, minimum unit prices), 
limit the physical availability of alcohol (e.g. 
restricted trading hours, placing restrictions 
on home delivery of alcohol, establishing 
higher minimum drinking age laws), and 
limit the social appeal of alcohol products 
(e.g. alcohol advertising restrictions and 
counter-marketing campaigns, requiring 
mandatory health warning labels).

• Raise awareness of the links between 
alcohol and high blood pressure among the 
general public and health care providers.

• Provide adequate funding and resources to 
detect and address unhealthy alcohol use.

Recommendations for Health Care Systems 
and Health Providers 
Although it is important to reduce con-
sumption in the population to help prevent 
hypertension, health care systems and 
providers are the backbone of treatment for 
hypertension. Despite this, patients with 
existing hypertension may not be asked about 
their alcohol consumption or informed about 
how this might relate to their hypertension.
• Provide advice on alcohol consumption in 

hypertension-related practice guidelines.
• Provide adequate incentives, including 

adequate financial compensation, for coun-
selling and treatment related to alcohol use 
and/or alcohol use disorders.

• Develop better capacity and evidence-based 
standards for screening, brief intervention 
and also treatment of risky drinking and 
alcohol use disorders within primary care 
networks.

Recommendations for Individuals 
In terms of hypertension, as in terms of 
overall health, less alcohol is better. People 
who do not consume alcohol should not start 
drinking for health reasons. For some, it may 
be difficult or undesirable to reduce consump-
tion. Nonetheless:
•  For all drinkers, it is beneficial to reduce 

consumption in accordance with national 
drinking guidelines. For a number of 
countries, based on the increased risk of 
hypertension-related diseases and overall 
risk of death, this would mean reducing 
maximum weekly consumption to 100g  
of pure alcohol, not drinking more than  
1 Swedish standard drink (12 grams) on 
most days, and not having more than  
2 drinks on a drinking occasion.

• For all drinkers, to minimise alcohol’s 
impact on health (including hypertension) 
and other social problems, it is especially 
important to avoid having 4 or more drinks 
for men or women during a drinking 
occasion. 

• For drinkers with hypertension, par-
ticularly when blood pressure is not well 
controlled with other lifestyle interventions 
or medications, consider further reductions 
in alcohol use including a trial of avoiding 
any use to see if this helps control blood 
pressure.

The most effective 
way to reduce 
blood pressure  
in the population 
is to reduce risk  
factors at the  
population level. 
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