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Introduction

Cardiovascular disease (CVD) incorporates the disorders of the heart and circulatory system.
These include coronary heart disease (angina and heart attacks), cerebrovascular disease
(embolism, aneurysms and stroke), rheumatic heart disease, congenital heart disease and
peripheral arterial disease.1,2 This factsheet examines the links between smoking and CVD, the
mechanisms by which smoking causes CVD and how a person’s risk may be reduced.
CVD is the leading cause of mortality across European countries, accounting for around 1.9
million deaths each year.3 In the UK alone, 155,000 deaths were attributed to CVD in 2014 4
which included 69,000 deaths from coronary heart disease (an average of nearly 200 people
each day) and 39,000 from strokes.4 Although these numbers are falling, CVD remains
responsible for more than a quarter of all deaths in men and women.5 The cost of premature
death from CVDs, lost productivity, hospital treatment and prescriptions is estimated at £19
billion for the UK and €196 billion a year for the EU economy.6
The World Health Organization predicts a significant increase in prevalence over the next 10-20
years, with a rise from 17 million deaths worldwide attributable to CVD in 2008 to 23.4 million by
2030.7 In 2012 CVD claimed 17.5 million deaths worldwide illustrating this upward trend.8
In the interim period, diagnosis of CVD has been found to result in poorer quality of life, life
satisfaction and mental health 9; with depression being two to three times more common among
those with cardiovascular diseases.10
Behavioural risk factors are responsible for 80% of all diagnoses of coronary heart disease
and cerebrovascular disease.11 Although unhealthy diet, physical inactivity and harmful use
of alcohol play a role; by far the leading behavioural risk factor of CVD is smoking. Smoking
has been attributed to account for 14% of deaths from heart and circulatory disease12; with the
risk being substantially reduced within two years of smoking cessation.13 Compared with nonsmokers, smokers have a 2 to 4 times increased risk of heart disease and of stroke.14

How smoking causes CVD

Inhaling tobacco smoke causes several immediate responses within the heart and its blood
vessels. Within one minute of starting to smoke, the heart rate begins to rise. This is partially
attributable to nicotine, the addictive substance in cigarettes. Nicotine stimulates the body to
produce adrenaline, making the heart beat faster. Nicotine also increases blood pressure, which
is a measure of the tension created upon the walls of the arteries by the blood.15 The increase in
heart rate and blood pressure means that smokers’ hearts often have to work harder than nonsmokers hearts, resulting in an increased risk of heart disease or stroke. Higher pressure can
also cause damage to organs which filter blood, such as the kidneys.16 However, clinical trials
on the sole use of nicotine (i.e. in the form of Nicotine Replacement Therapy; NRT) in patients
with underlying, stable coronary disease, suggest that use of therapeutic nicotine does not
increase cardiovascular risk.17
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Smoking tobacco also results in increased exposure to carbon monoxide (CO), a colourless,
odourless gas which is produced from the incomplete burning of combustible products. CO is
the fourth most common chemical of the 4,000 different constituents of tobacco smoke and can
make up 3-5%of its volume.18 When levels of CO in the blood increase the ability of the body
to carry oxygen is significantly decreased. This is because carbon monoxide attaches itself to
haemoglobin (the oxygen-carrying pigment in red blood cells) much more easily than oxygen
does. This results in tissues being starved of oxygenated blood, which causes them to suffocate
and die. Smokers are also likely to experience shortness of breath and increased heart rate as
a result of carboxyhaemoglobin levels.
One major contribution to the increased risk of CVD among smokers is tobacco’s effect on
increasing overall blood cholesterol levels. This occurs as a result of the chemical acrolein,
often used in pesticides, which affects the way the body processes cholesterol, allowing greater
amounts to remain in the blood system.19 This compound, among others, also decreases the
ratio of high-density lipoprotein (the “good” cholesterol) to low-density lipoprotein (the “bad”
cholesterol).20, 21 Low density lipoproteins (LDLs) and other fatty substances over time stick
to the blood vessel walls and cause narrowing, a process known as atherosclerosis. These
substances are called atheroma. As the atherosclerosis progresses, blood flows less easily
through rigid and narrowed arteries. If the atheroma ruptures and breaks off it is likely to lead to
the formation of a thrombosis (clot). This sudden blockage of an artery may lead to a fatal heart
attack, a stroke or gangrene of the leg. For further information see ASH’s Research Report:
Smoking and Peripheral Arterial Disease. The speed of this process is increased further by
many of the toxins in tobacco which cause damage to the blood vessel walls, allowing plaques
to form at a faster rate than in a non-smoker.22
The risk of thrombosis is also raised due to tobacco’s effect on fibrinogen levels (a protein
which causes blood to clot) and its effects on increased platelet aggregation which makes the
blood more sticky.23,24 Finally, it has been shown that smoking causes the body’s blood vessels
to constrict (vasoconstriction) by decreasing nitric oxide which dilates blood vessels and
increasing endothelin-1 which causes constriction of blood vessels.25 The net result is raised
blood pressure and a transient reduction in blood supply.

Coronary Heart Disease (CHD)

The heart needs a steady supply of oxygen-rich blood to function effectively. Coronary heart
disease (also known as coronary artery disease or ischemic heart disease) is a general term
that describes conditions caused by an interrupted or diminished blood flow through the
coronary arteries to the heart muscle.
The most common way that this flow of oxygen-rich blood becomes reduced is by
atherosclerosis or the formation of a blood clot (thrombosis) in the arteries. When the blood
supply to the heart is interrupted, it sometimes causes the chest pain known as angina. When
the blood supply is cut off completely, a myocardial infarction or heart attack occurs, which may
cause permanent damage to the heart muscle. If the pieces of the atheroma break away and
cause a blood clot to form, this can result in a stroke if carried to the brain, or heart attack if
within the heart.
For further information, please see the British Heart Foundation website.

Smoking: the principal risk factor for CHD

The 1990 US Surgeon General report firmly established that smoking is the “most important of
the known modifiable risk factors for CHD”.26 This relationship has since been demonstrated
across racial and ethnic groups and in women younger than 50 years of age, even though the
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incidence of CHD in this population is low.27,28 In the UK, the British Regional Heart Study cited
smoking as one of the three principle non hereditary risk factors for coronary heart disease;
the others being raised cholesterol and high blood pressure.29 The National Institute for Health
and Care Excellence (NICE) 2010 guidance on cardiovascular disease identifies smoking as
a significant contributing factor and argues that any intervention to reduce risk should include
referrals for smoking cessation.30 Moreover, almost half of the decline in coronary heart disease
mortality in England and Wales between 1981 and 2000 has been attributed to reductions in
smoking prevalence.31
More recently, the European Prospective Investigation into Cancer and Nutrition (EPIC)
examined risk factors for myocardial infarction and concluded that smoking is one of the
leading causes,32 while the CV-ASPIRE study, which recruited smokers across Europe in 2011,
established that reductions in risk of CHD could be obtained by tackling the most important
modifiable risk factor: smoking.33 A 2015 Cochrane Review of the effects of laws prohibiting
smoking in public places across 21 countries found that the introduction of the laws was
associated with decreased incidence of acute myocardial infarction (AMI) and acute coronary
syndrome (ACS). Of 43 studies included, 33 detected significant associations between the
introduction of the smokefree measures and reductions in incidence of these disorders.34
Research into the link between smoking and CHD has found that:
• A cigarette smoker is at least twice as likely to have a heart attack as a non-smoker35
with evidence emerging that the risk may be as much as five-fold higher in smokers
younger than 50 years of age.29,36,
• For those who have a heart attack, risk of death is greater among current smokers. A
study of 34,439 general practitioners between 1951 and 2001, found a 62% increased
rate of death from heart attacks among smokers compared to lifelong non-smokers
and a 32% increased risk compared to former smokers.37 The more risk factors present
(e.g., smoking, poor diet, high blood pressure and high cholesterol), the greater the
chance of developing coronary vascular disease.38 A collation of data from 18 studies
established that having one risk factor at age 55 dramatically increased the lifetime risk
of cardiovascular disease compared to having no risk factors, and having more risk
factors during middle age increased risk even further.39
• Even light smokers are at increased risk of CHD. A large Danish study found that
smoking the equivalent of 3-5 cigarettes per day significantly increased the risk of
developing heart disease and all-cause mortality and that the relative risk was higher in
women than in men.40
• Mortality from cardiovascular diseases is higher amongst smokers who started smoking
at an earlier age, independent of the number of smoking years.41 Regardless of gender,
the risk of CHD is higher in smokers relative to ex-smokers and non-smokers. However,
there is a slightly greater risk for female smokers relative to male smokers. Possible
mechanisms include differences in biological make-up and smoking behaviour among
men and women.42
Giving up smoking dramatically reduces the risk of a heart attack and is particularly important
for those who have other risk factors such as high blood pressure, raised blood cholesterol
levels, and are diabetic or overweight and physically inactive.
• Within a year of giving up, the risk of a heart attack halves compared to that of an active
smoker and declines gradually thereafter.29 43 After 15-20 years of abstinence, the risk of
CHD is similar to that of people who have never smoked.44 45
• CHD patients who quit smoking reduce their CHD death risk. In 1994 there were 4,536
fewer deaths in Scotland from CHD than in 1975. This represented over 48,000 life
years gained among those aged 45-84. Forty per cent of these were attributable to
smoking cessation, compared to 25% attributable to medical and surgical treatments.46
3 ASH Fact Sheet on smoking, the heart and circulation

Stroke

A stroke occurs when blood flow to the brain is interrupted causing brain cells to become
damaged or die.47 It can affect the way the body or mind functions. For example, it can result in
paralysis, muscle weakness, trouble speaking and memory loss. It is also currently the second
most common cause of death world-wide after heart disease. The World Health Organization
has predicted that this will still be the case in 2030, with stroke expected to account for 12.1% of
all deaths.48
Smokers are more likely to have a stroke than non-smokers and the risk increases with the
number of cigarettes smoked.49 50 A number of studies have identified a relationship between
smoking and stroke.
•
•

•

•

•

•

•

It is estimated that 10% of deaths from stroke are due to active smoking and 3,500
deaths from passive smoking.50 51
In 2016, a major international study conducted across 32 different countries found a
clear association between current cigarette smoking and experience of strokes. This
was consistent across countries, genders and ages. Current cigarette smoking was
particularly associated with incidence of ischaemic strokes.52
A Finnish cohort study conducted by the University of Helsinki found that smoking
increased risks of subarachnoid haemorrhage, often leading to strokes, in both men
and women but this risk was considerably greater for female smokers. Hazard ratios
between smoking and strokes differed by sex in all categories studied, with women
consistently being at greater risk.53
In 2013, a research team from the US who combined data from 81 studies confirmed
that smoking was an independent risk factor for stroke in both men and women.
However, in regional analysis there was evidence of a more harmful effect on women
living in Western countries but no difference in Asian populations.54
A prospective cohort study in China found a dose-response relationship between
smoking and risk of stroke, with the risk increasing for both the amount of cigarettes
smoked daily and duration of smoking.55 This was replicated in another study which
showed that the highest risk occurred in those smoking more than 15 cigarettes per day
and having smoked for 25 years or more.56
Continued smoking following a stroke is related to prognosis. In a large Canadian study,
continued smoking had a negative effect on functional outcome at discharge, mortality
at 1 year and length of stay in hospital.57 A study from Australia similarly found an
increased risk of death following stroke among smokers compared to past smokers and
never smokers, with the risk maintained for the 10 years of the study.58
The risk of stroke is particularly high among those who have other risk factors including
hypertension or high serum cholesterol.59

Stopping smoking dramatically reduces the risk of a stroke occurring:
•
•
•
•

Within two years of stopping smoking, a former smoker’s risk of stroke is reduced to
that of a non-smoker.60
A 12 year study of female nurses found that the elevated risk of stroke in smokers
disappeared within 5 years of quitting and that the decline in risk was independent of
age, highlighting that it is never too late to quit.61
Ex-smokers are less likely to die within a 10 year period from a stroke than current
smokers.47
The beneficial effects of smoking cessation among former smokers is similar for men
and women.54
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Aneurysm

An aneurysm is a bulge in a blood vessel that is caused by a weakness in the vessel wall. As
the blood passes through the weakened part of the vessel, the blood pressure causes it to
bulge outwards like a balloon. There is a danger that the aneurysm will cause the artery to burst
(rupture) causing organ damage or internal bleeding, both of which can be fatal.62
Aneurysms occur most commonly in the aorta (the main artery in the heart that pumps blood
out into the body) or in the brain (referred to as an intracranial aneurysm) but can occur in any
artery in the body. An intracranial aneurysm which occurs near the surface of the brain may lead
to blood seeping into the space between the skull and the brain. This is called a subarachnoid
haemorrhage and is responsible for 5% of strokes in the UK.63 Approximately 60% of people
who experience a subarachnoid haemorrhage die within two weeks.64 It has been estimated
that ruptured abdominal aortic aneurysms cause 12,000 deaths per year; 8,000 of these occur
below the kidneys.65 An estimated 1 in 12,500 people in the UK will also experience rupture of
an intracranial aneurysm66 and 15% of these will die before reaching hospital.67
•

•
•

•

•
•
•

Cigarette smoking is the most significant modifiable risk factor for cerebral aneurysm
formation and rupture, with smokers being 3-4 times more likely to experience a rupture
than non-smokers.68,69 Up to 80% of patients who sustain an aneurysm have a history of
smoking and 50-60% are current smokers.70
Researchers examining the role of cigarette smoke in causing aneurysms concluded
that: “Cigarette smoke appears to affect every step in the cascade of events leading to
subarachnoid haemorrhage.”71
Smoking is an important determinant of the risk of death due to aortic aneurysm.72 73
A study of over 56,000 individuals in the Copenhagen General Population Study,
which followed individuals for 7 years, established that tobacco smoking was the most
important predictor of future aortic aneurysm outcomes in the general population. The
attributable risk due to tobacco use was 47%.74
Smokers are also much more likely to die from a ruptured aneurysm of the abdominal
aorta than non-smokers.75 A British study of over 5,000 men and women aged 65-79
years found that smoking was the most important avoidable risk factor for abdominal
aortic aneurysm.71
Smokers who also have certain chromosomal variations are at significantly increased
risk of intracranial and abdominal aneurysm.72,73
It has been estimated that 70% to 80% of people who have an aneurysm are current
smokers or former smokers.76 Other research suggests that there is a correlation
between smoking and aneurysm recurrence.80
There is evidence that smoking has a significant impact on peri-operative outcomes
following endovascular aneurysm repair.81

Both the NHS and the UK Brain Aneurysm Foundation recommend that people who have
an aneurysm stop smoking.62 82 There is evidence that the risk of an aneurysm developing
decreases after smoking cessation, although at a lower rate than risk for other types of CVD.83

Peripheral Arterial Disease

Peripheral Arterial Disease (also called Peripheral Vascular Disease) is a disease that affects
the peripheral arteries. Most forms of PAD are caused by atherosclerosis. Over time, one or
more of the principal arteries may become so narrow that they are unable to deliver oxygen-rich
blood to the limbs. In severe cases, the blockage can cause gangrene requiring amputation.84 85
PAD is more often found in older people. The NHS estimates that PAD is found in 2.5% of
people under 60, 8.3% of people aged 60–69 and 19% of people over 70.86 However the
British Medical Journal’s Clinical Evidence on PAD concludes that up to 20% of adults over 55
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in the UK have a detectable form of PAD in the legs but that only a small proportion will have
symptoms.87 A further study estimated that one in five of the population aged 65 – 75 in the UK
have some form of PAD but again not all will show symptoms of the disease.88
Smoking is the most important preventable risk factor for PAD.89 Risks are cumulative, with
smokers who also have high blood pressure or have high cholesterol being at the greatest risk.
Some types of PAD are almost exclusively found in smokers, with the condition being a rare
diagnosis in non-smokers.
For example, in countries where 30% of the population smoke, around 50% of all PAD
diagnoses are attributable to tobacco use.90 The risks have been estimated to be 10-16
times higher for smokers than those who have never smoked 91 and the diagnosis of PAD on
average is made a decade earlier in smokers than non-smokers.92 The risk of PAD increases
proportionally with the number of cigarettes smoked. Heavy smokers are three times more likely
to develop intermittent claudication – a severe pain in the legs that is brought on by exercise
and relieved by rest.84 Smokers who continue to smoke after surgery for PAD are more likely to
develop gangrene in a leg, leading to amputation, and in some cases early death.93
While there are pharmacological therapies and surgical options available for the treatment of
PAD, stopping smoking is also an important means of stabilising or improving PAD.94 95 In a
small study, the risk of PAD was found to drop dramatically following smoking cessation. Exsmokers who had not smoked for 5 years or more had a near normal risk, while those who
had not smoked for less than 5 years had a significantly lower risk than continuing smokers.96
This finding was supported by researchers in Glasgow who combined data from 55 studies
on peripheral arterial disease and smoking. They concluded that the risk of PAD was lower
among ex-smokers although it still appeared to be significantly increased compared with never
smokers.97
Smoking results in the development of PAD in a number of ways:
•
•
•

•

Chemicals in tobacco smoke damage endothelial cells which line the walls of blood
vessels. This increases permeability to fats and other blood components.
Smoking also stimulates the formation of atheroma. This has the effect of narrowing the
arteries, reducing the amount of blood which can flow through them. This can reduce
blood and oxygen supply to tissues.19
Nicotine and carbon monoxide constrict the blood vessels. This problem is exacerbated
by reduced oxygen supply to the tissues because the carbon monoxide in tobacco
smoke attaches to haemoglobin (found in red blood cells) leading to elevated levels
of carboxyhaemoglobin. The lack of oxygenated blood is a cause of ischaemia (i.e. a
restriction of blood supply to tissues) which can cause ulceration and gangrene.25
Smoking also encourages thrombosis (blood clots) by increasing platelet stickiness.98

Thromboangiitis Obliterans (Buerger’s Disease)

Buerger’s Disease is a rare form of PAD that most commonly affects the small and mediumsized arteries, veins, and nerves of the arms and legs. It is characterised by the swelling of
blood vessels, which prevents blood flow and causes clots to form. This can lead to pain, tissue
damage and even gangrene. In some cases, amputation may be required.
There is an extremely strong association between the heavy use of tobacco and Buerger’s
disease,99 with just 5% of patients being non-smokers. There is also some evidence to suggest
that users of smokeless tobacco are at risk.100 101 Mechanisms by which this occurs include
tobacco’s effect on the triggering of an immune response in susceptible persons or unmasking
a clotting defect; either of which incites an inflammatory reaction of the vessel wall.102 The
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disease typically occurs in young male smokers aged 20 to 40. The only proven treatment to
prevent progression of the disease and avoid amputation is the complete cessation of smoking
or other use of tobacco.103 In fact, smoking cessation leads to dramatic improvements of the
symptoms almost immediately. In one study, 19% of patients diagnosed with Buerger’s disease
who continued to smoke required amputation, while none of those who stopped underwent
amputation.104

Passive smoking

In line with active smoking, it is generally accepted that passive smoking, which is breathing
in someone else’s smoke, leads to increased prevalence of various types of CVD. Passive
smoking is also referred to as secondhand smoke or environmental tobacco smoke. Despite
the well-known risks of smoke exposure and smoking bans, millions of children worldwide
are still exposed to environmental tobacco smoke in their homes.105 Such passive smoking
has been implicated in deteriorating cardiovascular status in children in terms of high-density
lipoprotein levels and deteriorated vascular function.106
•

•
•
•
•

•
•

•

The 2004 report of the Government appointed Scientific Committee on Tobacco and
Health (SCOTH) found that exposure to second-hand smoke is a cause of heart
disease. The Committee estimated that there is an increased relative risk of about
25%.107
The Institute of Medicine in the United States also confirms that exposure to
secondhand smoke is a cause of heart disease in non-smokers.108
After the introduction of smokefree legislation in England in 2007, emergency hospital
admissions for myocardial infarction (heart attack) fell by 2.4% (equivalent to 1200
fewer admissions.)109
Hospital admissions for acute coronary syndrome in Scotland fell by 14% among
smokers, 19% amongst former smokers, and 21% amongst persons who had never
smoked after the introduction of smokefree legislation in 2006.110
A Cochrane review on the impact of the introduction of smokefree legislation found
that legislation does lead to improved public health outcomes through reductions in
exposure to secondhand smoke. There is consistent evidence of a positive impact
on cardiovascular health with the clearest evidence for this observed in reduced
admissions for acute coronary syndrome.111
Exposure to secondhand smoke can increase the risk of CHD by 50% to 60%.112
The effects of passive smoke exposure on the heart can be rapid.113 For example, a
Japanese study has shown that just 30 minutes of exposure to environmental tobacco
smoke by healthy non-smokers can have a measurable impact on coronary blood
flow.114 There is now also evidence that passive smoking is associated with increased
risk of stroke in men and women.115
Passive smoking appears to compromise health not only when individuals are exposed
frequently for prolonged periods of time, but also after single brief exposure.116 There is
a dose response relationship, with greater exposure associated with greater risk.117

Smoking reduction

In June 2013 NICE released guidance on tobacco harm reduction.118 One method of harm
reduction which NICE advocates is smoking reduction i.e. reducing the number of cigarettes
smoked per day. This is on the basis of evidence that smoking reduction among smokers who
are unable or unwilling to stop smoking could increase their motivation to quit; particularly if they
do so with pharmacological help such as nicotine replacement therapy (NRT). In other words,
those who are unmotivated to stop smoking are more likely to quit if they cut down with NRT
than if they continue smoking at their original level, or cut down without NRT. However, NICE
also acknowledges that there is little evidence that smoking reduction has any immediate impact on morbidity or mortality. This is because smokers tend to compensate for their reduced
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nicotine intake by smoking each cigarette harder.
On the basis of these findings, smokers who wish to reduce their risk of CVD should be informed: 1) that the only reliable way of doing so is stopping smoking completely and 2) that
smoking reduction alone is unlikely to significantly reduce their risk. However, if they are unable
to stop smoking they may wish to attempt smoking reduction with the help of NRT, but that their
ultimate goal should be to quit smoking in the near future when they feel they are able to do so.

E-cigarettes
In recent years there has been a significant growth in the number of smokers using e-cigarettes
(electronic nicotine delivery devices) as an aid to cutting down or stopping smoking.119 Whilst
the evidence to date shows that e-cigarettes are considerably safer than tobacco products and
can help people to stop smoking,120 the long term health impacts of inhaling nicotine vapour are
not yet known, particularly with reference to the impact of vaping on the heart and circulatory
system. A study funded by the British Heart Foundation at Dundee University will compare the
effects of e-cigarettes and tobacco cigarettes on smokers’ heart health.121
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