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Sodium: Setting the Context
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Salt in History and Literature
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T "With all thine offerings thou shalt offer salt. "

Moses, Leviticus
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Cicero (Marcus Tullius Cicero) (106-43 BC), Roman
Statesman
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George Herbert, English poet (1593-1633)

T "Where would we be without salt?"
James Beard (1903-1985)

http://www.foodreference.com/html/gsalt.html



http://www.foodreference.com/html/qsalt.html
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Ehe New AJork Eimes

Throwing the Book at Salt
By Kim Severson January 28, 2009

http://www.nytimes.com/2009/01/28/dining/28salt.html?scp=1&sg=January%20%202009%20throwing%20the
%20book%20at%20salt&st=cse
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Globeandmail.com, June 2009
THE GLOBE AND MAIL
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Salt, Part 3

Thetaste of things to come
As Canadians consume about 3,100 milligrams of Sollium
a day -- more than double the recommended intakg---
food manufacturers are looking to slash the salt froniftheir I
products. But with no good alternative to the -

irreplaceable flavour of salt, the food industry faces a
challenge that's far from simple

3:33AM EDT 18 3

Salt, Part I: Under pressure

Salt, Part 2: Hunting for the salt gene

Canada AM: Globe reporter Carly Weeks on Canada AM
Video: A family's struggles with sodium

Discussion: Ask a doctor
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The history of salt How salt affects your body Salt-o-meter The Sodium Diaries


http://www.theglobeandmail.com/special-reports/hard-to-shake/the-taste-of-things-to-come/article1192703/
http://www.theglobeandmail.com/special-reports/hard-to-shake/the-taste-of-things-to-come/article1192703/
http://www.theglobeandmail.com/special-reports/hard-to-shake/under-pressure/article1188881/
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http://www.theglobeandmail.com/special-reports/hard-to-shake/hunting-for-the-salt-gene/article1191288/
http://www.theglobeandmail.com/special-reports/hard-to-shake/hunting-for-the-salt-gene/article1191288/
http://www.theglobeandmail.com/special-reports/hard-to-shake/the-taste-of-things-to-come/article1192703/
http://www.theglobeandmail.com/special-reports/hard-to-shake/the-taste-of-things-to-come/article1192703/
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http://www.theglobeandmail.com/special-reports/hard-to-shake/ask-a-doctor/article1188990/
http://www.theglobeandmail.com/special-reports/hard-to-shake/ask-a-doctor/article1188990/
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Outline

T Dietary Reference Intakes for
sodium
— Adequate Intake
— Tolerable Upper Intake Level

e Sodium and blood pressure

T What are Canadians’ intakes and
where 1s 1t coming from?

T Why is sodium added to food?

T What’s being done to reduce
sodium intake?

T Summary
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How much Is required?
And how much Is too much?
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INSTITUTE OF MEDICINE

http://www.nap.edu/openbook.php?record_id=10925
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Sodium: Who needs it?

T All of us!

T Major extracellular
clectrolyte

— Maintains plasma
volume

— Active transport

T Iodized salt provides
10dine
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How IS It lost?

E;?.)Sg;ﬂed Ecij.t?cluuted i Kidney
o _ Filters 25,000 mmol/d
(575,000 mg)
— Reabsorbs >99%

— Low intake - aldosterone
increases reabsorption further

— Losses as low as ~200 mg/d
when intake 1s extremely low

— Normally, losses ~ intake

Henle loop %
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How IS It lost?

T Sweat
— Variable; can be high (e.g.,
800 - 1000 mg/L)

— Less capacity to conserve
than kidney when intakes low

— Sodium content is higher
when sweat rate 1s higher

— Implications for endurance
athletes
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Adequate Intake (Al) for Sodium

T Sodium balance (if not sweating):
~200 mg/d

T BUT 200 mg/d A A

— Inadequate intakes of other nutrients

— Suggestive evidence of adverse health
effects at extremely low intakes

— Need to cover sweat losses for physical
activity or heat exposure

T AI: 1500 mg (young adults)
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Tolerable Upper Intake Level (UL)

1“The highest average daily intake level that
1s likely to pose no risk of adverse health
effects to almost all individuals 1n the
general population. As intake increases
above the UL, the potential risk of adverse
effects may increase.”

T Adverse effect for sodium:
- Increased blood pressure
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Dietary Reference Intakes:

UL
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Upper Level for Sodium

T Challenges

— May not be a ‘threshold’ for effects of sodium

on blood pressure
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Upper Level for Sodium

T Challenges

— May not be a ‘threshold’ for effects of sodium
on blood pressure

— Individual variability 1n responses to sodium

— Effects of sodium modified by other nutrients
(e.g., potassium, magnesium, calcium)
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Sodium Al and UL

Age Group (y) |Al (mg/d) |UL (mg/d)
1-3 1000 1500
4 -8 1200 1900
9-13
14 - 18
19 - 50
51-70
71+
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Blood Pressure as a Risk Factor

T Cardio- and cerebrovascular
diseases are the #1 cause of
death 1n Canada

T High blood pressure considered
leading mortality risk factor
around the world

T High blood pressure is common

T Sodium intake affects blood
pressure and CVD risk
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Blood Pressure & Stroke Mortality

DBP
. /"
Ca

* Age at risk:
— 80-89 y
-==70-79 y
— 60-69 y

-- 50-59 y

l l l l l l
120 140 160 180 70 80 90 100 110

Usual SBP, mm Hg Usual DBP, mm Hg

@ Current Medicine Group
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Lewington S et al, Lancet 2002; 360: 1903-1913.
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High blood pressure is common

Hypertension™® prevalence in Canadians
60 -

53.2

m On drugs
m Measured

0.8

6-19 20-39 40-59 60-79
Age, yr

* Age 6-19: Systolic or diastolic BP >95t percentile for children
Age 20+: Systolic BP >140 mm Hg OR diastolic BP > 90 mm Hg OR on drugs
Source: 2007-09 Canadian Health Measures Survey
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Sodium affects Blood Pressure

KDW LV WKH SDYHUDJH"
pressure response to a given
decrease in sodium intake?

Susan . Barr
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Change in
systolic BP Normotensive
(mm Hg)

Hypertensive

-700  -1150 -1600 -2070 -2500 -3000
Decrease in Sodium Intake (mg/d)

He FJ, MacGregor GA. Effect of longer-term modest salt reduction on blood pressure.
Cochrane Database of Systematic Reviews 2004, Issue 1.
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-1150 -1840

Change in
systolic BP Normotensive
(mm Hg)

Hypertensive

-700  -1150 -1600 -2070 -2500 -3000
Decrease in Sodium Intake (mg/d)

He FJ, MacGregor GA. Effect of longer-term modest salt reduction on blood pressure.
Cochrane Database of Systematic Reviews 2004, Issue 1.
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Projected health benefits
of sodium reduction

T Population-wide decrease of
1200 mg/d:

+6-9% decrease in CVD events'?
+ 3% decrease in total mortality?
T Effects comparable to?:

+50% decrease in tobacco exposure
+ 5% weight loss in overwt/obese

1. Penz ED et al. Can J Cardiol 2008:;24:497-501
2. Bibbins-Domingo K etal. N Engl J Med 2010;362:590-599



Sodium: not the only determinant
of blood pressure

10 kg wt loss in 5-20 mm

$6+"
8-14 mm
overwt/obese adult
14-9/mm

I I 2-8 mm

- VRGLXP E\
~1200 mg/d

- DOFRKRI®O WR
men; <1 in women

Data from: Chobanian AV et al. The seventh report of the Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure. JAMA 2003;289:1560-73.
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Outline

T Dietary Reference Intakes for sodium
— Adequate Intake
— Tolerable Upper Intake Level

e Sodium and blood pressure

T :KDW DUH &DQDGLDQV
Intakes and where s it coming from?

T Why is sodium added to food?

T What’s being done to reduce sodium
intake?

T Summary
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Canadian Mean Sodium Intakes, mg/d

Age Men  Women
19-30 4066 2793

31-50 3607 2806

51-70 3334 2573

71+ 2882 2300

Garraguat D. Sodium consumption at all ages. Health Reports 2007;18(2):47-52
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&DQDGLDQVﬂ XVXDO VRGLX

Men
_~19-30y

IV NN

A G
1000 2000 3000 4000 5000 6000 7000 8000
Sodium (mg/d) Source: CCHS, 2004
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Where does sodium come from?




Percentage of total sodium consumed from major
grouped-food sources by all respondents (with

sandwiches split into components)

Other Breads
17% 14%

Potato Chips and salty
snacks =

Processed Meais
Rice dishes 2% |

9%

2% Eggs
2%
Fish aﬂgﬂ§h9|fﬁ5h___ | Vegetables, Tomatoes
and Vegetable Juice
Potatoes 8%
3%
Breakfast Cereals -
L Soups

3% Pizza
%
Gravies and SHUEES

4%
Poultry dishes /

4%

7%

~__ Pastadishes

6%
\ \C heese

Red Meats dishes ik Producte~ °

I o I Health Santé 4?"'::1 4?%

Canada Canada

Data are based on the Canadian Community Health Survey - Cycle 2.2 on Nutrition, Statistics Canada, 2004.
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6RGLXP VRXUFHV GLII

6000 ~
5000 -
)
o0
é B Total intake
E ®m Food as purchased
'-§ . ® Added sodium
N

United Kingdom

9:;,:"<=37>"2?24@=A3?"/21"@;"iBim Diet Assoc CDEDFEED3IGKIM
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6RGLXP VRXUFHV GLII
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® Total intake

®m Food as purchased
® Added sodium

Sodium (mg/d)

United Kingdom China
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Outline

T Dietary Reference Intakes for
sodium
— Adequate Intake
— Tolerable Upper Intake Level

e Sodium and blood pressure

T What are Canadians’ intakes and
where 1s 1t coming from?

T Why is sodium added to food?

T What’s being done to reduce
sodium intake?

T Summary



I"H G0 & (NP I L kg RO L MR

Functional roles of sodium In
food: Taste

T Animals have innate
sodium appetite

TSodium activates “salt”
taste receptors 1n oral
cavity

TEnhances other tastes;
blocks bitterness
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Aroma & Flavour Profiles for
Split Pea Soup

Thickness
Fullness

,\T‘/\ Saltiness

Aroma > Sweetness
Strength

_ Metallic
— Bltter

Overall Flavour Overall
Strength Balance = = = Nothing added

Modified from: Gillette M. Food Technol 1985;39(6):47-52
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Aroma & Flavour Profiles for
Split Pea Soup

Thickness*

Fullness* .
Saltiness*

Aroma _ Sweetnhess
Strength
Metallic*

Bitter

Overall Flavour = = = Nothing added
Strength*

0.3% salt

Overall Balance*

Modified from: Gillette M. Food Technol 1985;39(6):47-52
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Functional roles of sodium In
food: Food processing

TCheese: controls ripening,
moisture content, texture

TMeat: tenderizing action

i TBread: controls yeast
;fermentation and gluten
properties

TCanning: texture
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Functional roles of sodium In
food: Preservation/food safety

T1n pickled vegetables, allows
desirable fermentation and
inhibits growth of undesirable
organisms

T Cured meats — inhibit C
botulinum

TReduces water available for
bacterial growth
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Figure 1 Transmission electron micrographs (28,500x) of 24-h cultures of E. coli O157:H7 (top) and S. aureus (bottom) in BHI broth supplemented wit
at 0%, 5%, and 10% subset f, g, and h, respectively - Reprinted from Hajmeer et al. (2006) with permission from Elsevier.
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Sodium and microbiological
food safety

) R el -y B O B Rt R

T Bacterial growth varies
with pH, temperature,
water activity, and
sodium content

T Effects of reducing
sodium cannot be
easily predicted

18" s T Food safety must be a

primary concern
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Outline

T Dietary Reference Intakes for
sodium
— Adequate Intake
— Tolerable Upper Intake Level

e Sodium and blood pressure

+ What are Canadians’ intakes and
where 1s it coming from?

T Why is sodium added to food?

T : KDWYV EHLQJ GRQH
sodium intake?

T Summary
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The Finnish Experience

T In the late 1960s, Finnish men had
highest CVD mortality

T Health promotion measures came
into effect

— Collaboration with food industry

— Awareness re salt & health
T CVD mortality & BP |

T Examined changes in urinary
sodium over time
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Urinary Sodium in Finnish Men

1979 1982 1987 2002

Laatikainen T et al. Eur J Clin Nutr 2006;60:965-970
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Interpreting the Finnish

experience
- T Improved cardiovascular health
can’t be attributed to sodium

- alone — many things changed

T Similar improvements in CVD
risk occurred 1n other countries

T Finnish sodium intake is
similar to current Canadian

O O intake
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The U.K. Experience

T Food Standards Agency set
targets to reduce sodium intake
in the U.K.

T Initial target: 6 g salt (2400 mg
sodium) by 2010

T Worked with industry to identify
targets for 85 food groupings

t Urine sodium monitored
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Timeline

+2001:
+2004:

1 2006:

1 2007:

+2008:

£ 2009:

Baseline urinary sodium measurement
Public education campaign launched
Salt reduction targets for food published
Urine sodium measurements

Urine sodium measurements

Revised salt reduction targets for foods

published
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Progress in Sodium Reduction:

U

$33% c
$44% c

K Food Supply

ecrease 1n packaged sliced bread

ecrease 1n branded breakfast cereal

F25% c

ecrease 1n soups

113-30% decrease in “salty snack foods”
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Urinary Sodium: 2001 vs 2008

Urinary Sodium, mg/d

Men Women Both

Modified from: http://www.food.gov.uk/science/dietarysurveys/urinary
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The United States

***********
******

*****

Sirategies to
Reduce Sodium Intake
in the Uniled States

T Institute of Medicine: recommended
staged /egis/ated approach via
altering GRAS (“generally regarded
as safe”) status

T FDA: will consider recommendations

T If they move forward, likely a
prolonged process...
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Canada

T Structured voluntary
approach

— Reduction targets for
foods

— Education/awareness

— Monitoring

T Preliminary goal

— Mean intake of 2300
mg/d by 2016

Recommendations of the
Sodium Working Group

July 2010
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Outline

T Dietary Reference Intakes for
sodium
— Adequate Intake
— Tolerable Upper Intake Level

e Sodium and blood pressure

T What are Canadians’ intakes and
where 1s 1t coming from?

T Why is sodium added to food?

T What’s been done elsewhere to
reduce sodium intake?

T Summary
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Key Messages

T Sodium 1s an essential nutrient, but almost all
Canadians consume too much, and 1t affects our health.

T Sodium reduction is necessary but NOT sufficient for
optimal blood pressure control.

T Sodium is everywhere. Because it has functional/food
safety roles, reduction will not be straightforward.

T Effective sodium reduction cannot be achieved 1n a
short time frame. Concerted, collaborative,
comprehensive and continuing approaches are needed.
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