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Overview 

• Hypertension : a leading risk factor for death and 
disability  

• High sodium intake is an important determinant 
of hypertension and hypertension-related 
complications  

• How much sodium do we need? 
• A reduction in dietary sodium intake reduces 

blood pressure and reduces hypertension-
related complications 
 

Presenter
Presentation Notes
Slide 2
Introduction



Hypertension as a Risk Factor 

• Hypertension is a significant risk factor for: 
– cerebrovascular disease 
– coronary artery disease 
– heart failure 
– renal failure 
– peripheral artery disease 
– dementia 
– atrial fibrillation 
– retinopathy 

2012 Canadian Hypertension Education Program Recommendations 



Leading causes of death, Canada, 2007,  
males and females combined 

http://www5.statcan.gc.ca/bsolc/olc-cel/olc-cel?catno=84-215-XWE&lang=eng 

Adapted from: Ten leading causes of death, Canada, 207. Statistics Canada 

Presenter
Presentation Notes
As the second cause of death, heart and cerebrovascular diseases account for 27.4%.



Organ damage related to hypertension 

Chobanian AV, et al. JAMA. 2003;289:2560-2572. 

Peripheral  
Vascular  
Disease Renal Failure, 

Proteinuria 

LVH, CHD, CHF Hemorrhage, 
Stroke 

Retinopathy 

CHD = coronary heart disease ; CHF = congestive heart failure; LVH = left ventricular hypertrophy 

Hypertension 

Presenter
Presentation Notes
Complications of Hypertension:  End-Organ Damage
Hypertension is an important contributing risk factor for end-organ damage and for the development of cardiovascular and other diseases, including retinopathy, peripheral vascular disease, stroke, coronary heart disease, heart failure, cardiac disease, renal failure, and proteinuria.

Blood pressure reduction has been shown to decrease the rate of stroke, myocardial infarction, end-stage renal disease, and proteinuria. 

Reference:
Chobanian AV, Bakris GL, Black HR, et al, for the National High Blood Pressure Education Program Coordinating Committee. The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. JAMA. 2003;289:2560-2572.




Source: IMS HEALTH Canada 2002. http://www.imshealthcanada.com/ 

* Antihypertensives are one of the most expensive drug categories 
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Reasons for visits to physicians in Canada 

Hypertension is prevalent and costly 

Presenter
Presentation Notes
This slide shows the leading reasons for visits to physicians in Canada. Diagnosed hypertension is by far the leading condition. 

1 in 5 Canadians are diagnosed with hypertension.

As well, anti-hypertensive drugs represent one of the most expensive therapeutic categories largely related to the volume of prescriptions.



Risk factors for hypertension 

• High dietary sodium intake  
• Obesity 
• High alcohol intake 
• Sedentary lifestyle 
• Smoking 
• Inadequate vegetable and fruit intake 
• Inadequate milk product intake 

 

Presenter
Presentation Notes
There are many modifiable lifestyle factors that contribute to hypertension.
High dietary sodium is our focus, in this slide set

Note to presentor:  consistency across with risk factors



Systolic blood pressure and  
urinary sodium excretion 

The INTERSALT Study 

The INTERSALT Cooperative Research Group. INTERSALT. Br Med J 1988 

Presenter
Presentation Notes
Sodium excretion is a reliable indicator of sodium intake. The higher is the sodium intake, the greater is the increase of SBP over the years.



High sodium intake increases risk of 
complications in hypertensive patients 

CHD 
Death 

CVD 
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High sodium 
intake 

Lower sodium 
intake 

He FJ, MacGregor GA. a meta-analysis of randomized trials. Implications for public health.  
J Hum Hypertens 2002;16:761-770 

* p < 0.001 

* 
* 

* 
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Presentation Notes
Increased risk of death related to a 6 g/day increase in sodium intake (N=2436)

Hazard ratios for coronary heart disease (CHD), cardiovascular disease (CVD) and all-cause mortality associated with a 6g/day increase in sodium intake as judged by 24-h urinary sodium excretion.

For a 6g increase in intake, there were large increases in both coronary heart disease, cardiovascular disease and total mortality.

Statistical testing revealed sodium these effects of sodium intake to be highly significant (P<0.001) after adjusted for age, study year, smoking, serum total and HDL cholesterol, systolic blood pressure, and body mass index.



 In summary 

• High dietary sodium intake has significant effects 
on blood pressure and on blood pressure-
related complications 

• Hypertension is a leading risk factor for death 
and disability 

• Hypertension is a major cardiovascular risk 
factor 

• Hypertension is very prevalent and has a large 
impact on health care resource use 
 
 
 
 
 

Presenter
Presentation Notes
This slide summarizes previous slides and concludes that significant efforts should be directed to prevent hypertension to reduce death, disability and healthcare utilization.  

This is a lead-in to the effort to prevent hypertension through a reduction in dietary sodium.
Therefore, efforts to prevent hypertension are of great importance.



Dietary sodium intake for adults 

• In Canada ,1500 mg/day (age dependant) is 
estimated to be adequate (Adequate Intake or AI) 
– 2300 mg/day is above the upper limit 

recommended for health (Upper limit; UL) 
 

Dietary Reference Intakes, Institute of Medicine 2003 

Presenter
Presentation Notes
This slide  shows the current dietary recommended intake that was established by the Institute of Medicine for Canada and the United States. 

The data for Canada and the United States is indicated for adults.  A subsequent slide shows the age dependent recommendations.  

The Canadian Hypertension Education Program (CHEP)  recommends: To decrease blood pressure, consider reducing sodium intake towards 2,000 mg (5g of salt or 87mmol of sodium) per day . 

It is noteworthy that because the relationship between dietary sodium and blood pressure is linear, the recommendations are largely arbitrary.  This explains some of the differences in recommendations from different countries and the WHO

The World Health Organization has a more aggressive target for dietary sodium = less than 2000 mg/day



Recommendations for daily sodium intake 

• 1/2 tsp of salt has about 1,150 mg of 
sodium 

•     80% of average sodium intake is in processed foods 
•     Only 10% is added at the table or in cooking  

2014 CHEP Recommendations 

The 2014 Canadian Hypertension Education Program 
(CHEP) recommends: 
 

To decrease blood pressure, consider reducing 
sodium intake towards 2,000 mg (5g of salt or 
87mmol of sodium) per day  



Underestimate of 10-20% as based on questionnaire  
and does not include sodium added in cooking or at the table 

Health RepHealth Reports, Vol. 18, No 2,  May 2007 
orts, Vol. 18, No 2,  May 2007 

Sodium intake of Canadian adults 

 
 
 
Adults 

Age Group 
(years) 

Average daily 
sodium intake (mg) 

20 to 39 
40 to 59 
   >60 

3,370 
3,128 
2,688 

Men 20 to 39 
40 to 59 
   >60 

3,906 
3,544 
3,039 

Women 20 to 39 
40 to 59 
   >60 

2,845 
2,700 
2,398 

Presenter
Presentation Notes
This slide shows how much “ hidden” sodium is in Canadian diets mostly from processed foods, take out and restaurant meals.

Current Canadian surveillance mechanisms do not assess total sodium intake from urinary output, but assess dietary sodium using a dietary recall that assesses food intake but not sodium added in cooking or on table.

The intake is age and gender dependent.  

The average Canadian intake is about 3100 mg a day for adults.  

This is an underestimate of 10% because of additional sodium used in cooking or at the table; therefore intake could be 3,400 mg/day.



Average usual intakes from food - Canada 

The majority of Canadian adults exceeds the tolerable limit of 2300 mg/d 

http://www.hc-sc.gc.ca/fn-an/nutrition/sodium/index-eng.php 

Presenter
Presentation Notes
The average usual sodium intakes from food sources for different age and gender groups, as well as the percentage of each group with intakes above the UL are shown below. Almost the entire Canadian population has intakes above the AI.



Most of the sodium in our diet comes  
from processed food! 

•  12% natural content of foods  
•  “Hidden“ sodium: 77% from processing of food –manufacturing  
    and restaurants 
•  “Conscious“ sodium: 11% added at the table (5%) and in cooking 
(6%) 

J Am College of Nutrition 1991;10:383-93 

77% 

12% 
11% 

Presenter
Presentation Notes
When we look at this graph, it helps us understand where we need to focus our attention when we want to reduce our sodium intake. You might (or might not) want to note the limitations of the data set. The data are old, not Canadian, and do not account for regional  or cultural variation in sodium added at the table.  However, although the numbers may not precisely fit for Canada, the relative proportions are probably “close enough”.
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Major food group contributors to sodium intake  

Health Reports, Vol. 18, No 2,  May 2007 

Some of these foods are high in sodium but consumed in lower amounts, like processed meats and 
gravies and sauces, while others are lower in sodium but are eaten in higher amounts, like breads.  

4% 

4% 

5% 
4% 

6% 
7% 

9% 

9% 
14% 

4% 

Presenter
Presentation Notes
Shows the major sources of sodium from processed foods in Canada.  
These 10 groupings of foods/beverages accounted for over half (55%) of all sodium that Canadians consumed

In general, sodium is added ubiquitously to food and hence there are substantive contributions from most food sources.
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Reading the Nutrition Fact Label 

Read the information on food packages 
•Buy unsalted and lower sodium foods   
whenever possible.  
•Look for words such as “sodium-free”, 
“low sodium”, “reduced sodium,” or “no 
added salt” on the package. 
 

Compare food labels 
•Check the serving size and note the 
amount of sodium. 
•Choose foods with less than 120 mg 
sodium per serving. 
•Choose foods with sodium that have a % 
Daily Value (DV) of 5% or less. 
 
 

http://www.sodium101.ca/useful-tips-for-choosing-low-sodium-foods 

Presenter
Presentation Notes
Example on how to read a nutrition fact table. 

Also, quick tips are given on how to pick low sodium containing food items.
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Normotensives 

Hypertensives 

He FJ, MacGregor GA. a meta-analysis of randomized trials.  
Implications for public health.  J Hum Hyptens 2002;16:761-770 

Meta-analysis Results: 

Lower sodium reduces SBP 

Presenter
Presentation Notes
This meta analysis (yellow, blue) clearly demonstrates the effect of modest sodium reduction on blood pressure.  While the slope is greater for hypertensives, both groups show response with each progressive level of sodium reduction, as measured by urinary sodium.

1 mmol = 23 mg Sodium
70 = 1510 mg Sodium
130 = 2990 mg Sodium

The yellow circles represent normotensives and the blue circles represent hypertensives. 
The slope is weighted by the inverse of the variance of the net change in systolic blood pressure. 
The size of the circle is in proportion to the weight of the trial.

Key features of the meta-analysis are summarized in slide 28.

The meta-analysis included studies of at least 4 week duration and for which efforts to reduce sodium intake were confirmed to be effective (sodium intake reduced by 40 mmol per day or more).



 Sodium: Meta-analyses 

Average Reduction of 
sodium in mg/day 
    1800 mg/day 
    2300 mg/day 

Hypertensives Reduction  
of BP   
     5.1 / 2.7  mmHg  
     7.2/3.8 mmHg 

Average Reduction of 
sodium in mg/day 
     1700 mg/day 
     2300 mg/day 

Normotensives Reduction  
of BP   
     2.0 / 1.0 mmHg  
     3.6/1.7 mmHg 

The Cochrane Library 2006;3:1-41 
2012 Canadian Hypertension Education Program Recommendations  

Presenter
Presentation Notes
This slide summarizes a meta-analysis from the Cochrane review on the effects dietary sodium on blood pressure.  Noteworthy, the Cochrane reviews are generally highly regarded as the standard for meta-analyses on clinical topics.  This particular meta-analysis required the study intervention to have had a significant reduction in dietary sodium, be over 4 weeks in duration and to have randomly allocated the interventions.  The analysis indicates a 5.1/2.7 mm Hg reduction in blood pressure in the hypertensive patients for a reduction in dietary sodium of 1800 mg per day.  There was a dose response with larger reductions in blood pressure with greater reductions in dietary sodium.  The range in baseline sodium intake was from 2800 mg per day to 4400 mg per day and the intervention resulted in reductions in dietary sodium to between 1300 mg and 2875 mg per day.  The data for normotensive patients are also illustrated. It is noteworthy that the blood pressure lowering effect in normotensive patients is less than that of hypertensive's patients.
	
Of note, there was another Cochrane meta-analysis before this that showed little impact of advice to lower dietary sodium on sodium intake and blood pressure.  There was an impact at an intermediate time-point, but by 5 years there was virtually no impact.  Some misinterpret this meta-analysis to indicate that lowering dietary sodium does not lower blood pressure.  A more appropriate interpretation is that advice, it’s a lower dietary sodium on its own, has a limited and short term impact on reducing dietary sodium (i.e. if interventions don’t lower dietary sodium there will be little impact on blood pressure).




Health care cost savings in Canada 
by reducing dietary sodium 

• 1 million fewer hypertensive Canadians 
• Almost double the BP treatment and control rate 
• Hypertension care cost savings of $430 to 538 

million /yr  
 
 
 Can J Cardiol 2007;23:437-443 

Using the Cochrane review data: 
a reduction in average dietary sodium intake by 
1800 mg/d (from 3500 mg to 1700 mg in Can.) 
would result in: 

Presenter
Presentation Notes
This slide shows data from a modeling exercise estimating the effects of reducing dietary sodium on hypertension in Canada. Canadians consume approximately 3500 mg of sodium a day.  

Using the Cochrane Review results with an average sodium reduction of 1800 mg/day,  the effects of reducing Canadians’ sodium intake to 1700 mg per day (3500 mg -1800 mg)  were estimated.

 It was found that this would result in a million fewer hypertensive Canadians, double the treatment and control rate and have a substantive impact reducing healthcare utilization.  There would be substantive cost savings mainly through a reduced requirement for anti-hypertensive drug therapy.  This particular analysis did not examine the potential impacts on cardiovascular disease and related healthcare utilization and costs.



Impact of reducing BP  
through dietary sodium in Canada 

Modelling Results: 
• Annual Reduction in incidence of 

– Myocardial infarction (5%)  
– Strokes (13%)  
– Heart Failure (17%) 

• Reduction in health care costs associated with 
the overall predicted 8.6% reduction CVD 
– $1.7 billion per year (1998 costs) 

Can J Cardiol. 2008;24:497-501 

Presenter
Presentation Notes
Shows prediction of the effects on cardiovascular disease incidence of lowering blood pressure through  reducing dietary sodium in Canada. 

Using the Cochrane Review results from an average sodium reduction of 1800 mg/day,  the effects of reducing Canadians’ sodium intake to 1700 mg per day (3500 mg -1800 mg)  were estimated. The study estimated that if dietary sodium was reduced by 1800 mg per day this would result in a 5% reduction in myocardial infarction, 13% reduction in stroke and 17% reduction in heart failure. 
And also prevent up to 11,550 cardiovascular events per year, or 8.6% of total cardiovascular events.

 This would have a substantial impact on healthcare costs using data from 1998.  Because the costs have risen substantively, the cost saving would be greater today.  Taken with reduction in anti-hypertensive drug costs, reducing dietary sodium would save more than 2 billion dollars per year. 

Because the estimates are based on the blood pressure response to sodium restriction, they do not take into account the reductions in cardiovascular disease associated with the prevention of the development of hypertension (e.g. the rise in BP and hypertension with age are both very low in societies with low sodium intake throughout life) or the other harmful but blood pressure independent effects of a high dietary sodium intake. This may explain why these estimates are of a lesser magnitude than the benefits seen in Taiwan and TOPH  studies.

The American estimates of the  projected effect of dietary sodium reductions on future cardiovascular disease  revealed comparable savings (Bibbins-Domingo K, et al
N Engl J Med. 2010 Feb 18;362(7):590-9 2010)






Observed effect of lower sodium intake on cardiovascular 
events in Trials of Hypertension Prevention (TOHP trials) 

• 25-30% lower risk of cardiovascular events in 
those who had been in the low sodium groups 
(pre-hypertensive patients) 

• 759-1012 mg/day reduction in dietary sodium 
during intervention 
 

BMJ 2007;334:885-92 

Presenter
Presentation Notes
TOHP Trials
As part of an ongoing US multicenter study called the Trials of Hypertension Prevention (TOHP), 2182 men and women with high normal blood pressure were randomly assigned to one of three lifestyle change groups (weight reduction, dietary sodium reduction, or stress management) or a usual care control group; or to one of four nutritional supplement groups (1.0 g/day calcium, 360 mg/day magnesium, 4.5 g/day potassium chloride, or 3.0 g/day fish oil) or a placebo group. The nutritional supplement part of the study was conducted under double-blind conditions for six months; the life-style change arm of the study was unblinded and lasted for 18 months.
Both weight reduction and sodium reduction were associated with statistically significant, modest decreases in blood pressure, which were generally maintained over 18 months. Weight reduction was the more effective intervention. No significant changes in blood pressure resulted from the stress management intervention or from any of the four nutritional supplements.

Cardiovascular events in follow-up analyses of TOHP.  A subsequent study analyzed the findings of a long term follow up of the patients enrolled in the earlier TOHP trials.
 In this meta-analysis of the long term follow up post trial there was 25 to 30% lower cardiovascular event rates in those who had been randomized to the low sodium groups.  During the intervention the reduction in dietary sodium was by 759 to 1012 mg per day. 

 It is noteworthy that the TOHP trial examined the effectiveness of lifestyle modification to prevent hypertension in those with high normal blood pressure.  TOHP 1 studied 7 lifestyle interventions while TOHP 2 studied weight loss and sodium reduction.  In general these patients would be considered at lower risk for cardiovascular disease given their baseline blood pressures were normal.



Success stories 
for reducing dietary sodium 

• Finland (1970) 
• UK (1996) 

– Food Standard Agency 
– CASH – Consensus action on salt and health 

• WASH (2005) –World Action on Salt and Health 
 

Presenter
Presentation Notes
Finland has over 30 years of experience in public and health care professional education on dietary sodium having initiated an extensive and successful program to reduce sodium intake.

More recently, UK has launched an extensive national education program on dietary sodium.
UK has a national program runs by Food Standard Agency and CASH 

CASH is the Consensus Action on Salt and Health  (1996)
Group of specialists (22 expert scientific members)
The run a National Salt Awareness Week every year

WASH – World Action on salt and Health
Global Group
330 members from 78 countries
Members are experts in Hypertension



Changes in DBP, sodium intake  
and stroke deaths in Finland 

5600 mg 

3360 mg 

DBP Sodium Stroke 

Karppanen H et al Progress, Cardiovascular Disease 2006;49:59-75 

5600 mg 

3360 mg 

Presenter
Presentation Notes
This slide shows observational data from Finland where a multi-pronged program to reduce cardiovascular disease was introduced in the early 1970s. 
The program aimed at improving diet, physical activity and the management of cardiovascular risks. 

 A major component of the intervention was to reduce dietary sodium.  The program reduced dietary sodium by 40% between 1972 and 2002.  Diastolic blood pressures in men and women fell substantially during this period of observation.  

Most of the reduction in blood pressure was attributed to reduction in dietary sodium.  There was an increase in physical activity which would also lower blood pressure, however other contributors to hypertension (body weight and alcohol consumption) increased.  There was a substantial reduction in cardiovascular and stroke mortality.  Most the reduction in stroke mortality was attributed to the reduction in blood pressure.  

There are several other community-based interventions, for example in Portugal and Japan where reductions in dietary sodium were associated with reductions in blood pressure.  These interventions were not large enough to assess the outcomes.





Global initiatives 

• Success of World Action on Salt and Health (WASH) 
raising public, political and manufacturers’ 
awareness. 

• WHO’s statement on “Reducing salt intake in 
populations”. 

• Major global food and beverage manufacturers 
agreed to cut salt in their foods products. 

• World Hypertension Day 2009.  Theme: “Salt and 
Hypertension” – a massive global public health 
campaign to reduce dietary salt through a variety of 
initiatives including food sector and other 
stakeholders’ participation.  

Presenter
Presentation Notes
This slide includes mention that the food sector has indicated a willingness to collaborate and reduce the amount of sodium they add to food.  
Some companies and organizations have played substantive roles.  
It is noteworthy that ongoing monitoring and oversight is critical to ensure a substantive reduction in sodium additives to food.



In summary 

• Lower sodium consumption decreases blood 
pressure 

• Lower sodium consumption decreases 
hypertension-related complication rates 

Presenter
Presentation Notes
Dietary intervention can help prevent and control hypertension, this silent killer.

It was recently estimated that lower sodium consumption could decrease the prevalence of hypertension by 30% and a savings of approximately $430 million per year to Canada’s health care system.
Joffres MR, Campbell NRC, 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. Cardio 2007; 23(6):437-43.



Key messages 

• Sodium is an important contributor to high blood 
pressure 

• Reducing sodium reduces blood pressure and 
prevents cardiovascular disease 

• Canadian sodium intake is higher than the 
recommended levels for health 

• Policies to reduce population sodium intake can 
be effective 

Presenter
Presentation Notes
Sodium is an important contributor to high blood pressure.
Animal, epidemiology and human studies demonstrate that high dietary sodium is a significant cause of hypertension.

Reducing sodium reduces blood pressure and prevents cardiovascular disease.
Decreasing sodium intake not only reduces blood pressure and related cardiovascular disease risk, but is likely to have other substantial health benefits.  Reducing dietary sodium may directly reduce the risk of stroke, and chronic kidney disease through non blood pressure mechanisms.  It is expected that reducing dietary sodium will have much greater benefits than those predicted by lowering blood pressure alone.

Canadian sodium intake is higher than the recommended levels for health.
The daily Adequate Intake (AI) for sodium is 1200 to 1500 mg for healthy adults, decreasing with age. The Upper Tolerable Intake Level (UL) for sodium is 2300 mg per day. There is a large discrepancy between recommended levels of sodium intake and actual sodium intake levels by Canadians. The average sodium consumption in Canada is 3500 mg/day. Over ¾ comes from processed and restaurant foods alone.




Where can I get resources? 

• www.hypertension.ca  
• Dial a dietitian 
• www.dialadietitian.org  
• Dietitians of Canada 
• www.dietitians.ca  
• Consensus Action on Salt & Health (CASH) 
• www.actiononsalt.org.uk  
• World Action on Salt & Health (WASH) 
• www.worldactiononsalt.com/  
• World Health Organization (WHO) 
• www.who.int/dietphysicalactivity/reducingsalt/en 

 

Presenter
Presentation Notes
This slide indicates various different internet resources where information on dietary sodium is provided.


http://www.hypertension.ca/
http://www.dialadietitian.org/
http://www.dietitians.ca/
http://www.actiononsalt.org.uk/
http://www.worldactiononsalt.com/
http://www.who.int/dietphysicalactivity/reducingsalt/en


For professionals 
 

• Online course 15.5 “The Interdisciplinary 
Management of Hypertensive Patients” 

• Sign up for free monthly news updates, 
featured research and educational resources 

• Become a member for special privileges and 
savings 

hypertension.ca 

Presenter
Presentation Notes
Special efforts are being made for health care professionals to have greater accessibility to hypertension resources.  Health care professionals can enroll at www.hypertension.ca to get automated email notices when new or updated hypertension resources are available for you and for your patients.  

A case-based interactive lecture series on clinically important hypertension topics is available on the internet to provide additional learning opportunities, and for you to interact with national hypertension experts.   The lecture series will feature important clinical topics provided by national experts, with case presentations and an opportunity to ask questions and make comments.

We will also continue and expand our programs to train community leaders in hypertension.  





Presenter
Presentation Notes
Question slide for your audience. 
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