
Acta Pharmacologica Sinica  (2013) 34: 8–9 
© 2013 CPS and SIMM    All rights reserved 1671-4083/13  $32.00

www.nature.com/aps

npg

Dietary salt intake and stroke
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Stroke is one of the leading causes 
of mortality.  The risk factors for 

stroke include hypertension, coronary 
heart diseases, diabetes and obesity[1], in 
which hypertension is the top risk factor.  
Worldwide, hypertension is the leading 
preventable risk factor for death; and 
causes 54% of strokes[2]. While stroke 
is one of the leading causes of mortal-
ity in the industrialized countries, the 
effects of elevated blood pressure on the 
Asian population also raise a concern.   
As in 2002, hypertension affects almost 
20% of the population of China, which 
amounts to 160 million people[3].  More-
over, stroke is the major complication of 
hypertension in Chinese population[3].  
Chinese Medical Association reported 3 
million stroke deaths in 2009, more than 
twice that of 1985[3].  

Sodium is essential in regulating 
blood volume, blood pressure, osmotic 
equilibrium and pH, but excess intake 
of dietary sodium (salt) leads to fluid 
retention and subsequent rise in blood 
pressure.  A diverse body of evidence, 
including animal, clinical and epidemio-
logical studies, has implicated excess 
dietary sodium intake as one of the 
major factors associated with the devel-
opment of hypertension and subsequent 
increase in stroke risk[2].  Canadian 
Stroke Network estimated that bringing 
consumption of sodium to healthy levels 

(less than 1500 mg/d) would reduce the 
incidence of hypertension by 30%, which 
amounts to over a million Canadians[4].  
It has been estimated that up to 23 500 
cardiovascular episodes, such as myo-
cardial infarctions and strokes and 17 000 
deaths annually could be prevented if 
sodium consumption was cut in half in 
Canada[5].  While the American Heart 
Association recommends the upper 
level of sodium intake to be 1500 mg/d, 
in reality it is greatly exceeded, with 
Canadians consuming more than double 
of the recommended dose according to 
Canadian Stroke Network[4].  Most of the 
sodium consumed by general popula-
tion comes from processed and prepared 
foods with nutritional labelling that 
is often unclear or misleading.  While 
many countries including Canada[6] have 
started to reduce their sodium content 
targets in processed foods, individuals 
must take an active role in controlling 
their sodium intake by reading nutrition 
labels and avoiding packaged and pro-
cessed foods.  

Some of the most convincing clinical 
evidence on the effects of sodium on 
blood pressure comes from rigorously 
controlled, dose-response trials[2].  The 
DASH (Dietary Approaches to Stop 
Hypertension)-Sodium trial is the larg-
est of three major dose-response trials.  
It tested the intake of high, intermedi-
ate and low levels of sodium, with 
lowest levels of 1500 mg/d – the dose 
currently recommended by American 
Heart Association[7].  It documented 
that reduced sodium intake signifi-
cantly lowered blood pressure in every 

major subgroup studied (those with and 
without hypertension, men, women, 
African-Americans and non-African 
Americans)[7].  The study also demon-
strated that the sodium intake reduction 
had an effect on age-related rise in blood 
pressure.  For example, the sodium 
reduction to a level of approximately 
1500 mg/d lowers blood pressure more 
in older individuals than in younger 
individuals.  Systolic blood pressure 
was reduced by 8.1 mm Hg in those 
aged 55 to 76 years, compared with 4.8 
mmHg for adults aged 23 to 41 years.  
In persons without hypertension, blood 
pressure decreased by 7.0 mmHg in 
those older than 45 years of age com-
pared with 3.7 mmHg in those younger 
than 45 years of age[7].  As blood pres-
sure has a direct relationship to stroke 
incidence, the reduction in dietary 
sodium intake would reduce the risk of 
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Figure 1. Sodium is an essential element in our 
body, and we need to intake salt through diet. 
"Think three times before you act". Be conscious 
how much salt you should add to your food. 
(Artwork by Jonathan F SUN) 
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stroke.  There has been substantial evi-
dence supporting a direct relationship 
between sodium intake and cardiovas-
cular diseases and stroke.  Recent trials 
testing lifestyle interventions that are 
focused on reduced sodium intake have 
reported significant effects on cardio-
vascular diseases and stroke outcomes 
in general populations.  There was a 
21% to 41% reduction in clinical cardio-
vascular diseases and stroke events in 
those who received a reduced sodium 
intervention[8].  This evidence is consis-
tent with indirect evidence on the ben-
efits of reducing sodium intake on blood 
pressure.  In addition, increased dietary 
intake of sodium has numerous adverse 
effects that are independent of blood 
pressure.  These include ventricular 
fibrosis, kidney damage, gastric cancer, 
disordered mineral metabolism, oxida-
tive stress and endothelial dysfunction[2].
   According to Canadian Stroke Net-
work, a recent study found that 100% 
of bedside meals in three Ontario acute-
care hospitals had higher than recom-
mended daily sodium levels[4].  The 
mean sodium level in standard preset 
daily menus received by patients in gen-
eral medical wards, surgery wards and 
cardiology wards was 2896 mg, almost 
double of the recommended daily intake 

by the American Heart Association, and 
surely more than upper tolerable limit 
set by Canadian Stroke Network[9].  As 
commented by Dr Hong-shuo SUN, a 
Canadian Stroke Network researcher, 
it is important to educate the general 
population that the reduction of dietary 
salt intake to approximately 1500 mg/d 
can reduce the risk of stroke, especially 
for aged population.  This will make 
significant impact on preventing stroke, 
and thus reducing overall morbidity and 
mortality of cardiovascular diseases and 
stroke. It is a call to health professionals 
such as physicians and dieticians to take 
an active role in educating not only the 
general publics but also the food indus-
try to promote low salt healthy diet.  It is 
anticipated the total direct and indirect 
costs related to stroke, including cost 
of physicians and other professionals, 
medications, hospital services, home 
care services and others to be reduced, 
with the increasing public awareness of 
the importance of reducing dietary salt 
intakes (Figure 1).  

 
1 Roger VL, Go AS, Lloyd-Jones DM, Benjamin EJ, 

Berry JD, et al.  Heart disease and stroke statistics 
— 2012 update: a report from the American Heart 

Association.  Circulation 2012; 125: e2–e220.
2 Appel LJ, Frohlich ED, Hall JE, Pearson TA, Sacco 

RL, Seals DR, et al.  The importance of population-
wide sodium reduction as a means to prevent 
cardiovascular disease and stroke: a call to action 
from the American Heart Association.  Circulation 
2011; 123: 1138–43.

3 Liu LS.  2010 Chinese guidelines for the manage-
ment of hypertension.  Zhonghua Xin Xue Guan 
Bing Za Zhi 2011; 39: 579–615.

4 Canadian Stroke Network.  Canadian Stroke Net-
work.  Dietary sodium contributes to 17,000 cases 
a year of stroke and heart disease in Canada.  June 
11, 2008.  Http://www.Sodium101.Ca/Dietary-So-
dium-Contributes-to-17000-Cases-a-Year-of-Stroke-
and-Heart-Disease-in-Canada-Study-Says 2008.

5 Joffres MR, Campbell NR, Manns B, Tu K Estimate 
of the benefits of a population-based reduction in 
dietary sodium additives on hypertension and its 
related health care costs in Canada.  Can J Cardiol 
2007; 23: 437–43.

6 Health Canada.  Guiding Benchmark Sodium Re-
duction Levels for Processed Foods.  Http://Www.  
Hc-Sc.Gc.Ca/Fn-an/Nutrition/Sodium/Sodium-
Intake-Apport-Reduction/Summary-Table-Tableau-
Sommaire-Eng.  Php 2012.

7 Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray 
GA, Harsha D, et al.  Effects on blood pressure of 
reduced dietary sodium and the Dietary Approach-
es to Stop Hypertension (DASH) diet.  DASH-Sodium 
Collaborative Research Group.  N Engl J Med 2001; 
344: 3–10.

8   Cook NR, Cutler JA, Obarzanek E, Buring JE, Rexrode 
KM, Kumanyika SK, et al. Long term effects of diet-
ary sodium reduction on cardiovascular disease 
outcomes: observational follow-up of the trials of 
hypertension prevention (TOHP). BMJ 2007; 334: 
885–8.

9 Arcand J, Steckham K, Tzianetas R, L’Abbe MR, 
Newton GE.  Evaluation of sodium levels in hos-
pital patient menus.  Arch Intern Med 2012; 172: 
1261–2.




