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Introduction

Raised blood pressure (BP) is the first cause of death and disability in adults worldwide [1]. It is
responsible for up to 62% of strokes and 49% of coronary heart disease (CHD) [2].

The absolute risks of CVD associated with the levels of BP increases with age [3]. Whilst the relative
risk is greater in younger age groups, the absolute risk (also referred to as attributable risk) is much
greater in older age groups, because CVD becomes more common as we grow older.

There is a graded relationship between BP and CVD, beginning at ~115/75 mmHg [3]. Randomised
clinical trials of intervention with drugs that lower BP have reduced CVD outcomes over 5 years by
approximately the amount predicted from observational studies, supporting causality [4].

Although the risk of CVD increases progressively with increasing BP, the greatest number of CVD
deaths attributable to BP occurs in the upper half of the usual BP (that is at around 130/80 mmHg).
This is because there are so many individuals having BP around this level in the population [5].

Individuals with a BP within these levels would not currently be treated with drugs [6]. Therefore, a
population-based approach through non-pharmacological measures (for example diet and life-style)
is the only feasible option. Achieving at a small downward shift in the distribution of BP in the whole
population, will achieve a surprisingly large CVD reduction.

Evidence relating salt to BP

Definitions

For the purpose of this report, the word salt is used to refer to sodium chloride intake.

Publications refer to sodium intake as either mass or millimolar amounts of sodium, or mass of
sodium chloride (salt). (1g sodium chloride = 17.1 millimolar amounts of sodium or 393.4 mg of
sodium).

For UK residents, over three quarters of dietary salt intake is concealed in processed food, rather
than being added at the table or during cooking. The term limitation of dietary salt intake implies the
reduction of total sodium intake from all dietary sources including, for example, additives such as

monosodium glutamate and preservatives.

Interventions in individuals: evidence from randomised controlled clinical trials

Animal, human genetics, epidemiological and migration studies, population-based intervention
studies and randomised controlled clinical trials consistently demonstrate a close direct relationship
between levels of salt intake and levels of BP [7-9].

The BP-lowering effect of a reduction in salt intake is effective in men and women, in all ethnic
groups, in all age groups, in both normotensive and hypertensive individuals [10]. It is additive to the
effect of anti-hypertensive medications [11] and other non-pharmacological treatments for BP [12-
13].

Numerous meta-analyses of randomised controlled salt reduction clinical trials in adults with and
without hypertension [14-20] and children [21] have been published. These meta-analyses included
trials of at least one month duration. The estimates of effects were consistent with significant
reductions in BP following a reduction in salt intake.

The most recent meta-analysis [20] included 17 trials in hypertensives (n=734 individuals) and 11
trials in normotensives (n=2,220). The median reduction in 24h urinary sodium excretion was 78
mmol (equivalent to 4.6 g of salt/day) in hypertensives and 74 mmol in normotensives. The pooled
estimates of BP fall were 5.0/2.7 mmHg in hypertensives and 2.0/1.0 mmHg in hormotensives.
Weighted linear regression analyses showed a dose response: a reduction of 100 mmol/day (6 g of
salt) in salt intake predicted a significant fall in BP of 7.1/3.9 mmHg in hypertensives and 3.6/1.7
mmHg in hormotensives.
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Dose-response effects have also been demonstrated in two randomised controlled clinical trials,
[12,22]. In individuals with nhormal BP not qualifying in the UK for drug therapy [22] the DASH-
Sodium feeding trial, studied three levels of salt intake (8, 6 and 4 g of salt/day) on two different
diets. From High to Low salt diet BP fell by 6.7/3.5 mmHg whilst on the usual American | diet and by
3.0/1.6 mmHg whilst on the already healthy DASH diet rich in fruits, vegetables and low-fat dairy
products.

One meta-analysis [21] included 10 trials (n=966) in children and adolescents younger than 18
years. Salt intake was reduced by an average of 42% for a median duration of 4 weeks (range 2
weeks to 3 years). The pooled estimates of BP fall were 1.2/1.3 mmHg.

In three trials of infants (n=551), with a median duration of 20 weeks (range 8 weeks to 6 months)
[21] salt intake was reduced by an average of 54% . The mean systolic BP fall was 2.5 mmHg.

Population-based intervention studies: the evidence

Several population-based intervention studies on the effect of a reduction in salt intake on BP have
been carried out [23-27].

The most successful intervention study is the one conducted in two similar villages in Portugal [23],
which achieved a difference of approximately 50% in salt intake between the two villages. After 2
years' intervention, there was a difference of 13/6 mm Hg in BP between the two villages.

A recent randomized community-based intervention trial was carried out in 550 individuals in two
rural villages in north-eastern Japan. The study demonstrated that dietary counselling for 1 year
reduced salt intake by 2.3 g/day as measured by 24h urinary sodium and this was associated with a
decrease of 3.1 mmHg in systolic BP [27].

Two studies [25-26] did not achieve a change in salt intake and the BP did not change.

Evidence relating salt intake to CVD

There is limited controlled intervention trial over a long term to establish with an experimental design
that a modest reduction in salt intake prevents cardiovascular outcomes [28], Useful evidence
comes from population-based longitudinal prospective studies, natural experiments and predictions

from population BP effects.

Population-based longitudinal prospective studies

We performed an extensive systematic review [29]. Seventeen papers were identified [28, 30-45].
Thirteen studies provided 19 cohort samples [28, 30-31,34,36,38-45]. They included 177,836 male
and female participants, aged 25 to 79 years. Follow-up ranged 3.5 to 19 years. There were 5,346
strokes and 5,246 total CVD events. Salt intake was assessed by 24h dietary recall (n=4), FFQ
(n=4), 24h urine excretion (n=4) and questionnaire (n=1). Higher salt intake was associated with
greater risk of stroke (RR: 1.23; 95% CI 1.06 to 1.43; P=0.007) and CVD (1.14; 0.99 to 1.34;
P=0.07). There was significant heterogeneity. For CVD the exclusion of a single outlier resulted in a
revised pooled estimate of 1.17 (1.02 to 1.34; P=0.02).

Natural experiments

Japan. In the late 1950s stroke deaths were among the highest in the world, Certain regions,
particularly the north, had very high salt consumption. The numbers of strokes in different parts of
Japan were directly related to the amount of salt consumed. The Japanese Government therefore
initiated a campaign to reduce salt intake which fell over the following decade from 13.5t0 12.1
g/day. (in the north from 18 to 14 g/day). There was a parallel fall in BP in adults and children, and
an 80% reduction in stroke mortality [46]. Falls occurred despite large increases in population fat
intake, cigarette smoking, alcohol consumption and body mass index.

Finland. Since the 1970s, Finland aimed to reduce salt intake in the whole population [47-48] with (a)
collaboration with the food industry to develop reduced-salt food products and (b) raising the general
awareness among consumers. Over 30 years, salt intake has reduced by one-third. Both systolic
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and diastolic BP fell over 10 mmHg. Both stroke and CHD mortality decreased 75-80% with an
increase of 5-6 years in life expectancy [48].

In 2001 the estimated salt intake in the UK (from 24h urine collection in a representative population

In England & Wales the government target is set at 6 g/day by 2012. The US DASH target is 4g/day.

As a conservative estimate a reduction of 3 g/d in salt intake would result in a fall in BP of 2.5/1.4
mmHg [50]. This would reduce strokes by 12% (systolic), 14% (diastolic) and CHD by 9% - 10% [51].

In the United Kingdom, the total number of stroke deaths is 60,666 per year, and the total number of
CHD deaths is 124,037 per year [52].A reduction of 3 g/d in salt intake would therefore prevent
~7,300 to 8,300 stroke deaths and 10,600 to 12,400 CHD deaths per year totalling some 20,000
fewer CVD deaths annually. The effects on stroke and CHD would be expected to almost double if
salt intake were reduced by 6 g/d and triple with a 9 g/d reduction.

In normotensives, salt reductions would also have large effects on stroke and CHD. A 3 g/day
reduction in salt intake would reduce strokes by approximately 9% and CHD by 6% .

Not all CVD is fatal. It can be estimated that the benefit of salt reduction on non-fatal CVD disease

There is no evidence of harmful effects of a modest reduction in salt intake.

Several economic studies have assessed the health effects and financial cost of reducing population
salt intake [53-58]. All of these analyses have demonstrated that a reduction in salt intake is very cost-

In a Norwegian population [53] the interventions consisted of: population-wide targeted information
campaigns, decreases in salt content of processed foods, labelling changes, enforced
taxation/subsidization of foods with high/low salt content. The baseline hypothesis was that the
intervention would produce a 50% reduction in the daily salt consumption. A Markov model
estimated health outcomes and economic parameters over 25 years. The results showed an overall
mortality reduction of 1-2%, an increase in the average life expectancy and a 5% reduction in the
number of people requiring treatment for raised BP. Modelling of the economic outcomes suggested
that the intervention would result in a net saving of US$ 270 million over 25 years.

Another study [54] compared the cost-effectiveness of reducing population salt intake with a range of
interventions for lowering BP or cholesterol. The 17 interventions targeting salt reduction comprised
legislation or voluntary agreements to ensure appropriate labelling changes and stepwise decreases
in the salt content of processed foods. The WHO-CHOICE project was used to estimate cost—
effectiveness in 14 sub-regions defined by geographic proximity and basic epidemiology. Health
benefits were estimated employing a multistage modelling tool (four health states) that allows a trace
of what would happen in a given population over 100 years, with and without each intervention. The
results indicated that measures to decrease salt intake, such as labelling changes and strategies to
change manufactured products, are potentially very cost effective. Legislation was more cost
effective than voluntary agreements and could both necessary [59] and acceptable (60). In
particular, non-personal health interventions, including government action to stimulate a reduction in the
salt content of processed foods, were cost-effective ways to limit CVD and could avert over 21 million

3.4 Predictions from population BP _effects
3.4.1
sample) was 9.5 g/day. In 2008 the estimate is 8.6 g/day [49].
3.4.2
3.4.3
3.4.4
3.4.5
3.4.6
and disability would be greater.
3.4.7
4, Cost-effectiveness
4.1
effective.
4.2
4.3
DALYs (disability-adjusted life years) per year worldwide.
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One trial examined the effects of potassium-enriched salt (containing almost two thirds less sodium
chloride) on CVD mortality and medical expenditures in elderly veterans [55]. In veteran retirement
homes 1,981 veterans (mean age 75 yrs) attending five kitchens were randomised to potassium-
enriched salt (experimental group) or regular salt (control group) for ~31 mo.. The incidence of CVD-
related deaths was decreased to 13.1 per 1,000 persons (27 deaths in 2,057 person-years)
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compared with the experimental and control groups and 20.5 per 1,000 (66 deaths in 3,218 person-
years) respectively. A 41% reduction in CVD mortality (age-adjusted hazard ratio: 0.59; 95% CI:
0.37, 0.95) was observed in the experimental group. Persons in the experimental group lived 0.3-0.9
years longer and spent significantly less (~US $426/y) in inpatient care for CVD than did the control

group.

A study in Canada [57] estimated that a reduction of 4.6 g/day in salt intake would decrease
hypertension prevalence by 30% and almost double the control rate of hypertension. This would
save approximately $430 million per year from drugs, physician visits and laboratory testing directly
related to hypertension.

A more recent study examined strategies to reduce salt intake and control tobacco use in 23 low- and
middle income countries which account for 80% of chronic disease burden in the developing world [58].
The 15% modest reduction in salt intake could be achieved by a voluntary reduction in the salt content of
processed foods and condiments by manufacturers, plus a sustained mass media campaign aimed to
encourage dietary change within households and communities. A 15% reduction in mean population salt
intake over a decade could avert 8.5 million cardiovascular deaths. Implementing such salt reduction
programmes was estimated to cost US$0.09 per person per year.

A 3g/day reduction in salt intake in the UK (e.g. from 9 to 6 g/day) would avert ~20,200 deaths per
year, this would equate to 170,000 QALYs being gained and an annual saving of £ 5.1 bn [61].

In conclusion, the cost—effects are consistent for population-wide reductions in dietary salt
consumption. The evidence strongly supports the more widespread introduction of national
programmes to reduce dietary salt consumption. However, few planners and policy makers are
aware of these data. The currently limited impact of the cost—effectiveness data can be addressed
by the development of national estimates, the presentation of the results in formats more easily
comprehensible to policymakers, and the incorporation of cost—effectiveness data into coherent
national programmes seeking to change dietary salt policy..

Perceived barriers and myths

Myth 1. Consumer taste preference, i.e. people prefer saltier products and if the salt content was
lowered it would lead to consumer rejection.

However, as salt intake falls, the salt taste receptors in the mouth become more sensitive to lower
concentrations of salt within a couple of months [62]. Lower concentrations of salt then taste as salty
as the earlier higher concentrations.

Furthermore, once salt intake is reduced, people prefer food with less salt [63].

Consumer experience in the UK confirms that where salt has been reduced in major brand products
with a gradual and sustained method, there has been no reduction in sales and no complaints about
taste.

Myth 2. Consistency of food technology, e.g. meat burgers require salt to extend shelf life as well as
helping the product to bind together; bread requires salt to aid the manufacturing process in large-
scale plant bakeries, to retain acceptable flavour, structure and for crust development.

However, UK experience indicates that in the early stages of a salt reduction programme it is
possible to take 5-15% of the salt out of a product without unacceptable change in flavour.

Myvth 3. Food Safety, e.g. salt reduction in some food categories may reduce shelf-life and alter their
microbiological features

However, many microbiological modelling tools can be used to predict the safety and shelf-life of
food and hence help the industry (e.g. www.combase.cc/default.html)

Profits versus public health

Salt makes unpalatable food made at low cost.


http://www.combase.cc/default.html�
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5.4.2 Increasing the salt concentration in meat products in conjunction with other water binding chemicals
increases the amount of water that can be bound as a gel into the meat. The weight of the product can be
increased by up to 20% with water at no cost [47].

5.4.3 Saltis a major determinant of thirst. Any reduction in salt intake will reduce fluid consumption with a
subsequent reduction in soft drink and mineral water sales [47, 64-65].



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

NICE CVD guidance expert testimony paper 3 — CVD EP3

References

Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and regional burden of disease and risk factors, 2001:
systematic analysis of population health data. Lancet 2006; 367: 1747-1757.

World Health Report 2002. Reducing Risks, Promoting Healthy Life. World Health Organisation: Geneva, Switzerland, 2002.

Lewington S, Clarke R, Qizilbash N, Peto R, Collins R. Age-specific relevance of usual blood pressure to vascular mortality: a
meta-analysis of individual data for one million adults in 61 prospective studies. Lancet 2002; 360: 1903-1913

Blood Pressure Lowering Treatment Trialists’ Collaboration. Effects of different blood pressure lowering regimens on major
cardiovascular events: results of prospectively designed overviews of randomised trials. Lancet 2003; 362: 1527-35.

MacMahon S. Blood pressure and the prevention of stroke. J Hypertens 1996; 14(Suppl): S39-S46.

Williams B, Poulter NR, Brown MJ, Davis M, Mcinnes GT, Potter JF et al., British Hypertension Society. Guidelines for
management of hypertension: report of the fourth working party of the British Hypertension Society, 2004-BHS IV. J Hum
Hypertens 2004; 18(3): 139-185

Scientific Advisory Committee on Nutrition. Salt and Health. London: TSO, 2003; pp.1-134 (199 references)

World Health Organization. Reducing salt intake in populations. Report of a WHO Forum and Technical Meeting. World Health
Organisation: Geneva, Switzerland, 2007; pp. 1-60 (93 references)

He FJ & MacGregor GA. A comprehensive review on salt and health and current experience of worldwide salt reduction
programmes. J Hum Hypert 2008; on-line 25 Dec 2008; doi:10.1038/jhh.2008.144 (155 references)

Cappuccio FP. Chapter 50. Dietary salt reduction. In: Therapy in Nephrology & Hypertension: a companion to Brenner & Rector’s
The Kidney. Third Edition. CS Wilcox ed., Saunders, Elsevier Inc. 2008; 583-90 (58 references)

Cappuccio FP & MacGregor GA. Combination therapy in hypertension. In: Hypertension. Pathophysiology, diagnosis and
management. New York, Raven Press, 1995:2969-83.

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 Approaches to Stop Hypertension (DASH) diet. DASH-Sodium Collaborative Research Group. N Engl J Med 2001;
344: 3-10.

Whelton PK, Appel LJ, Espeland MA, Applegate WB, Ettinger Jr WH, Kostis JB et al. Sodium reduction and weight loss in the
treatment of hypertension in older persons: a randomized controlled trial of non-pharmacologic interventions in the elderly (TONE).
TONE Collaborative Research Group. JAMA 1998; 279: 839846

Law MR, Frost CD, Wald NJ. By how much does dietary salt reduction lower blood pressure? Ill—analysis of data from trials of salt
reduction. BMJ 1991; 302: 819-824.

Midgley JP, Matthew AG, Greenwood CM, Logan AG. Effect of reduced dietary sodium on blood pressure: a meta-analysis of
randomized controlled trials. JAMA 1996; 275: 1590-1597.

Cutler JA, Follmann D, Allender PS. Randomized trials of sodium reduction: an overview. Am J Clin Nutr 1997; 65: 643S-651S.

Graudal NA, Galloe AM, Garred P. Effects of sodium restriction on blood pressure, renin, aldosterone, catecholamines,
cholesterols, and triglyceride: a meta-analysis. JAMA 1998; 279: 1383-1391.

Alam S, Johnson AG. A meta-analysis of randomised controlled trials (RCT) among healthy normotensive and essential
hypertensive elderly patients to determine the effect of high salt (NaCl) diet of blood pressure. J Hum Hypertens 1999; 13: 367—
374.

Hooper L, Bartlett C, Davey Smith G, Ebrahim S. Systematic review of long term effects of advice to reduce dietary salt in adults.
BMJ 2002; 325: 628-632

He FJ, MacGregor GA. Effect of modest salt reduction on blood pressure: a meta-analysis of randomized trials. Implications for
public health. J Hum Hypertens 2002; 16: 761-770.

He FJ, MacGregor GA. Importance of salt in determining blood pressure in children: meta-analysis of controlled trials.
Hypertension 2006; 48: 861-869

MacGregor GA, Markandu ND, Sagnella GA, Singer DR, Cappuccio FP. Double-blind study of three sodium intakes and long-term
effects of sodium restriction in essential hypertension. Lancet 1989; 2: 1244-1247.

Forte JG, Miguel JM, Miguel MJ, de Padua F, Rose G. Salt and blood pressure: a community trial. J Hum Hypertens 1989; 3: 179—
184.

Tian HG, Guo ZY, Hu G, Yu SJ, Sun W, Pietinen P et al. Changes in sodium intake and blood pressure in a community-based
intervention project in China. J Hum Hypertens 1995; 9: 959-968.

Staessen J, Bulpitt CJ, Fagard R, Joossens JV, Lijnen P, Amery A. Salt intake and blood pressure in the general population: a
controlled intervention trial in two towns. J Hypertens 1988; 6: 965-973.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

NICE CVD guidance expert testimony paper 3 — CVD EP3

Tuomilehto J, Puska P, Nissinen A, Salonen J, Tanskanen A, Pietinen P et al. Community-based prevention of hypertension in
North Karelia, Finland. Ann Clin Res 1984; 16(Suppl 43): 18-27.

Takahashi Y, Sasaki S, Okubo S, Hayashi M, Tsugane S. Blood pressure change in a free-living population based dietary
modification study in Japan. J Hypertens 2006; 24: 451-458

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

Strazzullo P & Cappuccio FP. Salt intake, stroke and cardiovascular disease: a meta-analysis of prospective studies. 2009;
manuscript in preparation.

Kagan A, Popper JS, Rhoads GG, Yano K. Dietary and other risk factors for stroke in Hawaiian Japanese men. Stroke 1985; 16:
390-396

Hu HH, Sheng WY, Chu FL, Lan CF, Chiang BN. Incidence of stroke in Taiwan. Stroke 1992; 23;1237-1241

Alderman MH, Madhavan S, Cohen H, Sealey JE, Laragh JH. Low urinary sodium is associated with greater risk of myocardial
infarction among treated hypertensive men. Hypertension 1995; 25: 1144-1152.

Stamler J, Cohen J, Culter JA, Grandits G, Kjeldsberg M, Kuller L et al. Sodium intake and mortality from myocardial infarction:
multiple risk factor intervention trial (MRFIT). Can J Cardiol 1997; 13(Suppl B):272B.

Tunstall-Pedoe H, Woodward M, Tavendale R, A'Brook R, McCluskey MK. Comparison of the prediction by 27 different factors of
coronary heart disease and death in men and women of the Scottish Heart Health Study: cohort study. BMJ 1997; 315: 722-729.

Karppanen H, Mervaala E. Sodium intake and mortality. Lancet 1998; 351: 1509

Alderman MH, Cohen H, Madhavan S. Dietary sodium intake and mortality: the National Health and Nutrition Examination Survey
(NHANES 1). Lancet 1998; 351: 781-785.

Ascherio A, Rimm EB, Hernan MA, Giovannucci EL, Kawachi I, Stampfer MJ et al. Intake of potassium, magnesium, calcium, and
fiber and risk of stroke among US men. Circulation 1998; 98: 1198-1204.

He J, Ogden LG, Vupputuri S, Bazzano LA, Loria C, Whelton PK. Dietary sodium intake and subsequent risk of cardiovascular
disease in overweight adults. JAMA 1999; 282: 2027-2034.

Tuomilehto J, Jousilahti P, Rastenyte D, Moltchanov V, Tanskanen A, Pietinen P et al. Urinary sodium excretion and
cardiovascular mortality in Finland: a prospective study. Lancet 2001; 357: 848-851.

Nagata C, Takatsuka N, Shimizu N, Shimizu H. Sodium intake and risk of death from stroke in Japanese men and women. Stroke
2004; 35: 1543-1547.

Cohen HW, Hailpern SM, Fang J, Alderman MH. Sodium intake and mortality in the NHANES Il follow-up study. Am J Med 2006;
119: 275 e7-14.

Geleijnse JM, Witteman JC, Stijnen T, Kloos MW, Hofman A, Grobbee DE. Sodium and potassium intake and risk of
cardiovascular events and all-cause mortality: the Rotterdam Study. Eur J Epidemiol 2007;22: 763—770.

Umesawa M, Iso H, Date C, Yamamoto A, Toyoshima H, Watanabe Y, Kikuchi S, Koizumi A, Kondo T, Inaba Y, Tanabe N,
Tamakoshi A and the JACC Study Group. Relations between dietary sodium and potassium intakes and mortality from
cardiovascular disease: the Japan Collaborative Cohort Study for Evaluation of Cancer Risks. Am J Clin Nutr 2008;88:195-202

Larsson SC, Virtanen MJ, Mars M, Mannisto S, Pietinen P, Albanes D, Virtamo J. Magnesium, Calcium, Potassium, and Sodium
Intakes and Risk of Stroke in Male Smokers. Arch Intern Med. 2008;168:459-465

Cohen HW, Hailpern SM, Alderman MH. Sodium intake and mortality follow-up in the third national health and nutrition examination
survey (NHANES IIl). J Gen Intern Med 2008; 23(9): 1297-1302.

Sasaki N. The salt factor in apoplexy and hypertension: epidemiological studies in Japan. In: Yamori Y (ed). Prophylactic Approach
to Hypertensive Diseases. Raven Press: New York, 1979, pp 467-474.

Karppanen H, Mervaala E. Sodium intake and hypertension. Prog Cardiovasc Dis 2006; 49: 59-75.

Laatikainen T, Pietinen P, Valsta L, Sundvall J, Reinivuo H, Tuomilehto J. Sodium in the Finnish diet: 20-year trends in urinary
sodium excretion among the adult population. Eur J Clin Nutr 2006; 60: 965-970.

Food Standards Agency. Dietary sodium levels surveys. Tuesday 22 July 2008. Available at:
http://www.food.gov.uk/science/dietarysurveys/urinary

He FJ & MacGregor GA. How far should salt intake be reduced? Hypertension 2003;42:1093-1099

Prospective studies collaboration. Age-specific relevance of usual blood pressure to vascular mortality: a meta-analysis of
individual data for 1 million adults in 61 prospective studies. Lancet. 2002;360:1903-1913.



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

NICE CVD guidance expert testimony paper 3 — CVD EP3

Coronary heart disease statistics. British Heart Foundation Statistics Database 2002.
http://www.dphpc.ox.ac.uk/bhfhprg/stats/2000/index.html.

Selmer RM, Kristiansen IS, Haglerod A, Graff-lversen S, Larsen HK, Meyer HE et al. Cost and health consequences of reducing
the population intake of salt. J Epidemiol Community Health 2000; 54: 697—-702.

Murray CJ, Lauer JA, Hutubessy RC, Niessen L, Tomijima N, Rodgers A et al. Effectiveness and costs of interventions to lower
systolic blood pressure and cholesterol: a global and regional analysis on reduction of cardiovascular-disease risk. Lancet 2003;
361: 717-725.

Chang HY, Hu YW, Yue CSJ, Wen YW, Yeh WT, Hsu LS, Tsai SY, Pan WH. Effect of potassium-enriched salt on cardiovascular
mortality and medical expenses of elderly men. Am J Clin Nutri 2006;83:1289-1296.

Willet W et al. In: Jamieson D, et al, eds. Disease control priorities in developing countries: The World Bank Group, 2006.

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: 437-443.

Asaria P, Chisholm D, Mathers C, Ezzati M, Beaglehole R. Chronic disease prevention: health effects and financial costs of
strategies to reduce salt intake and control tobacco use. Lancet 2007; 370: 2044—-2053.

Cappuccio FP. Salt and cardiovascular disease. Br Med J 2007; 334: 859-60
Marteau TM, Oliver A, Ashcroft RE. Changing behaviour through state intervention. Br Med J 2009; 338: 121-2

Ofcom’s RIA , 2006 (www.ofcom.org.uk/consult/condocs/foodads new/ia.pdf)

Blais CA, Pangborn RM, Borhani NO, Ferrell MF, Prineas RJ, Laing B. Effect of dietary sodium restriction on taste responses to
sodium chloride: a longitudinal study. Am J Clin Nutr 1986; 44: 232—243

Teow BH, Nicolantonio RD, Morgan TO. Sodium chloride preference and recognition threshold in normotensive subjects on high
and low salt diet. Clin Exper Hypertens 1985; 7: 1681-1695

He FJ, Markandu ND, Sagnella GA, MacGregor GA. Effect of salt intake on renal excretion of water in humans. Hypertension
2001; 38: 317-320.

He FJ, Marrero NM, MacGregor GA. Salt intake is related to soft drink consumption in children and adolescents: a link to obesity?
Hypertension 2008; 51: 629-634.


http://www.dphpc.ox.ac.uk/bhfhprg/stats/2000/index.html�
http://www.ofcom.org.uk/consult/condocs/foodads_new/ia.pdf�

