
▪	  Tobacco use is a major avoidable risk factor for cerebrovascular disease.
▪	 	Two	fifths	of	all	stroke	deaths	under	the	age	of	65	years	are	linked	to	smoking.
▪	 	Exposure	to	second-hand	smoke	and	use	of	smokeless	tobacco	also	increase	the	risk	of	stroke.
▪	 	Four	to	five	years	after	quitting	smoking,	a	former	smoker’s	risk	of	stroke	is	almost	identical	to	that	of	a	

lifetime	non-smoker.
▪	 Governments	should	actively	implement	and	enforce	the	measures	of	the	WHO	Framework	Convention	

on	Tobacco	Control,	especially	smoke-free	environment	laws	and	systematic	access	to	tobacco	cessation	
services. 

Stroke becomes more common as people age. Although 
most high-income countries have an ageing population, 
the overall incidence of stroke is declining in some of 
these countries partly due to reduced levels of smoking 
(1). The number of stroke victims in low- and middle-in-
come countries is expected to rise substantially as these 
countries experience increases in population ageing and 
tobacco-use prevalence. As a consequence, these coun-
tries face substantial health and social costs resulting 
from the high disability burden associated with stroke 
(7).

Even with the most advanced medical technologies, 60% 
of people who suffer a stroke either die or develop per-
manent disabilities (9). Disabilities as a result of stroke 
commonly include permanent paralysis, which may re-
quire significant assistance to complete the activities of 
daily life, a task that usually falls to unpaid family care-
givers. 
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What is a stroke? 
A stroke or cerebrovascular event occurs when there is 
a blockage in brain blood vessels (ischaemic stoke) or 
when a blood vessel ruptures in the brain (haemorragic 
stroke) (1-4). Stroke – or acute cerebrovascular event – is 
often referred to as the brain equivalent of a heart attack 
(1, 2).

The warning signs of a stroke may include (3, 4):
▪	 sudden numbness or weakness of the face, arm 

or leg, especially on one side of the body;
▪	  sudden confusion, trouble speaking or under-

standing;
▪	  sudden trouble seeing in one or both eyes;
▪	  sudden trouble walking, dizziness, loss of balance 

or coordination;
▪	  sudden severe headache with no known cause.

The severity of a stroke depends on the area of the brain 
that is affected and the extent of the blockage. Stroke has 
a high risk of death and an even greater risk of disability. 
Survivors may have a loss of vision, speech or paralysis. 
Indeed, about two thirds have significant physical, psy-
chological and/or behavioural problems and require as-
sistance in their everyday activities (1).

The problem 
Globally, stroke is the second leading cause of death, and 
the sixth most common cause of disability (5). About 15 
million people suffer from first-ever stroke every year, 
with a third of these cases – or approximately 6.6 million 
– resulting in death (3.5 million women and 3.1 million 
men) (1, 5). In terms of premature death and years of 
life lost, stroke is a greater problem in low- and middle-
income countries (LMICs) than in high-income countries. 
More than 81% of deaths from stroke are in LMICs (5); 
the percentage of premature deaths from stroke in these 
countries rises to 94% for stroke deaths in people under 
the age of 70 years (6).  

Of 33 million stroke survivors currently living in the world 
(7), over 12 million are left with permanent moderate to 
severe disabilities (8).

Tobacco definitions 
Smoked tobacco product: “any product made or 
derived from tobacco that is intended for human 
consumption”. Examples include manufactured 
cigarettes, roll-your-own tobacco, cigars, shisha,	
kreteks and bidis.

Smokeless tobacco: any product that consists of 
cut, ground, powdered, or leaf tobacco and that 
is intended to be placed in the oral or nasal cavity. 
Examples include gutka, mishri, and snus. 

Second-hand smoke (SHS): the combination of 
“mainstream” smoke exhaled by the smoker, and 
“side-stream” smoke emitted into the environ-
ment from lit cigarettes and other tobacco prod-
ucts. The terms “passive smoking” or “involuntary 
smoking” are also often used to describe expo-
sure to SHS.



Pathophysiology of tobacco use 
in stroke
Tobacco smoking contributes to stroke through various 
pathways. Nicotine, carbon monoxide and oxidant gases 
are the main components of tobacco smoke that can 
cause stroke (10). The toxic substances contained in to-
bacco-smoking products damage blood vessels inducing 
inflammation and endothelial cell dysfunction (5, 11). 
Additionally, tobacco smoke exposure in non-smokers 
leads to an increased risk of thrombosis, a major factor 
in the pathogenesis of smoking-induced cardiovascu-
lar events. The cerebrovascular effects of second-hand 
smoke are nearly as large as for smoking, and operate 
through essentially the same biological mechanisms 
such as inflammation, vaso¬constriction, and enhanced 
formation of clots. (11-14). 

Although less is known about the cerebrovascular effects 
of smokeless tobacco, smokeless tobacco contains over 
2000 chemical compounds including nicotine. Smokeless 
tobacco may cause stroke by elevating blood pressure 
acutely, and contributing to chronic hypertension (15).

Tobacco use and exposure to 
second-hand smoke increase risk 
of stroke
Risk factors for stroke can be divided into non-modifiable 
and modifiable risk factors. The non-modifiable risk fac-
tors beyond the control of the individual include age, 
genes, race, and ethnicity. Other non-modifiable risk 
factors for stroke include various forms of heart disease, 
such as atrial fibrillation and heart failure (1). 

The most significant modifiable risk factors for stroke 
are high blood pressure and tobacco (use of smoked and 
smokeless tobacco and second-hand smoke exposure) 
(1, 16). The link between tobacco use and stroke is well 
established (17). A far greater number of smokers devel-
op heart disease or stroke than develop lung cancer, and 
smoking may double the risk of stroke (1). It is estimated 
that 7% of total cerebrovascular disease deaths are due 
to tobacco smoking. Tobacco smoking is responsible for 
17.6% of premature deaths due to cerebrovascular dis-
ease among adults 30–60 years of age (18). 

Tobacco smoking and stroke
There is a strong and well-established causal link be-
tween tobacco smoking and stroke. Smoking increases 
the risk of stroke two to fourfold, both among men and 
women (14, 17, 19, 21).  Research also indicates a high 

dose response in that the higher the number of cigarettes 
smoked, the higher the risk of stroke (17, 20, 22-23). 

Since 1964, a number of the United States of America’s 
Surgeon General’s reports on tobacco have described 
the link between smoking and stroke (10, 12, 14, 17, 24-
25), and have highlighted several key relationships: 

1.	 Smoking is linked to an increase in the incidence of 
cerebrovas¬cular disease. Even after adjustment for 
other risk factors, cigarette smokers have a higher risk 
of stroke and higher mortality from cerebrovascular 
disease than do lifetime never smokers

2.	  Smoking is linked to an increase in the risk of various 
types of ischemic stroke.

3.	  Smoking is linked to an increase in the risk of sub-
arachnoid hemorrhage.

4.	  Within four to five years of quitting smoking, stroke 
risk is reduced to that of a non-smoker.

Second-hand smoke and stroke
Although the current literature on the relationship be-
tween SHS and stroke is not as exhaustive as that be-
tween tobacco smoking and stroke, exposure to SHS is 
clearly linked to stroke in adults (1, 12, 14). A 2011 re-
view of 20 stroke studies found a strong  risk of stroke 
from exposure to second-hand smoke (RR 1.25, 95% CI 
1.12–1.38). The same review also found evidence of a 
dose-response relationship, with the relative risk for 
stroke increasing from 1.16 (95% CI 1.06–1.27) for expo-
sure to 5 cigarettes per day, to 1.56 (95% CI 1.25–1.96) 
for exposure to 40 cigarettes per day, reinforcing that 
there is no safe lower limit of exposure (26). 

Smokeless tobacco and stroke
Although smokeless tobacco is used across the globe 
with heavy concentration in South and South-East Asia, 
Africa and South America, there is limited research on 
the relationship between smokeless tobacco and stroke. 
One systematic review consisting of American and Eu-
ropean studies has reported an association between 
smokeless tobacco use and stroke (RR 1.19, 95% CI 0.97–
1.47) (26). The risk of fatal stroke associated with smoke-
less tobacco use was significantly higher (RR 1.40, 95% 
CI 1.28–1.54). 



Impact of quitting and tobacco 
control interventions on stroke 
Among the 30 million stroke survivors, about one third 
live with moderate to severe disability (5, 8). The sig-
nificant economic impact and social cost of caregiving 
for people living with disabilities makes its prevention 
crucial (8). Quitting smoking and eliminating exposure 
to second-hand smoke significantly reduces the risk of 
stroke (17, 29). 

A 12-year follow-up study found a 34% significantly 
decreased risk of stroke for former smokers compared 
with current smokers. Former smokers who had stopped 
smoking for two to four years had an almost identical risk 
of stroke as that of lifetime non-smokers (10, 28). An-
other study with a 26-year follow-up period also demon-
strated that after quitting smoking, stroke risk decreased 
significantly by two years and was at the level of non-
smokers by five years after cessation (10, 29). 

A study from the United States of America reported that 
reducing adult smoking resulted in immediate short-term 
health and cost savings, specifically with respect to heart 
attacks and stroke (30). Following the implementation of 
smoke-free legislation, evidence is emerging for conse-
quent reductions in heart attacks and stroke morbidity 
and mortality (31-34). A 2012 meta-analysis reported a 
16% reduction in hospital admissions for stroke following 
the implementation of smoke-free laws (RR 0.84, 95% CI 
0.75–0.93). The review also found evidence of a dose re-
sponse, as more comprehensive laws (including all work-
places, restaurants, and bars rather than single public 
place ban) were associated with larger health benefits 
for stroke (RR 0.81, 95% CI 0.70, 0.94) (32). 

Next steps
While there is significant evidence demonstrating a clear 
link between smoking and stroke, more research is need-
ed to determine the magnitude and causal pathways of 
the association between stroke and smokeless tobacco.  

Population level actions
As tobacco-related stroke places a huge health and so-
cioeconomic burden on individuals, families, and com-
munities, reducing exposure to tobacco smoke is a key 
area of action. With recent research demonstrating the 
effectiveness of smoke-free legislation for protecting 
health of non-smokers, governments should continue to 
incorporate the measures relating to create smoke-free 
environments laid out in the WHO Framework Conven-
tion on Tobacco Control (WHO FCTC) (35). This effort 

should include increasing awareness in public of the risk 
of tobacco-caused stroke via information to patients: la-
belling of tobacco products and mass-media campaigns; 
creating smoke-free public places and workplaces; en-
suring availability of tobacco-cessation services includ-
ing tobacco quitlines and integration of brief advice into 
the health system at all levels; and raising taxes on to-
bacco products. 

Individual level action
Given that quitting tobacco use has a clear and profound 
effect on reducing the risk of stroke, encouraging and 
supporting current tobacco users to quit should be a 
top priority for both primary and secondary prevention 
of stroke (33). Non-smokers should demand smoke-free 
legislation and make their homes, and other places they 
control, smoke-free. 

Information and advice on quitting tobacco use can be 
found through the following:
▪	 www.smokefree.gov
▪	  Quitlines/Helplines 
▪	  WHO package of essential noncommunicable (PEN) 

disease interventions (36)  
http://www.who.int/cardiovascular_diseases/publica-
tions/pen2010/en/

Further information
▪	  WHO FCTC http://www.who.int/fctc/en/
▪	  WHO Tobacco Free Initiative (TFI) http://www.who.

int/tobacco/en/
▪	  World Stroke Organization http://www.world-stroke.

org/
▪	  World Heart Federation  http://www.world-heart-

federation.org/
▪	 American Cancer Society http://www.cancer.org/

Method
WHO conducted a comprehensive literature review that 
searched for all systematic reviews and studies that stud-
ied smoking tobacco and stroke, smokeless tobacco and 
stroke, and second-hand smoke and stroke. Inclusion cri-
teria included a human study population, a stroke out-
come, and tobacco use or exposure at any time over the 
life course. The review was not limited to any particular 
study design or language; however very few non-English 
language studies or reports were identified. Studies 
funded by, or with links to, the tobacco industry were 
excluded, as their conclusions were considered non-
independent as per Article 5.3 of the WHO FCTC (35). 
The evidence linking stroke to tobacco smoking is well 
established. For this publication, the World Health Orga-
nization (WHO) also used evidence from various United 
States of America Surgeon General’s reports (10, 12, 14, 
17, 23-24), the WHO stroke report (3), and the Global at-
las on cardiovascular disease prevention and control (2).
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