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Scientific Advisory Committee on Nutrition

Salt Summary — Evidence Since 1994 in Adultsand 1981 in Children

The Committee were informed at the last meeting held 12™-13" June 2001 that requests
have been made by the FSA and supported by CMO Wales, for SACN to review the
evidence base supporting a reduction in population intake of sdt and whether it has atered
snce the 1994 COMA report Nutritional Aspects of Cardiovascular Disease (Department
of Health (DH) 1994).

Some industry parties continue to dispute the evidence on sat and chdlenge Government
policy to reduce population intakes. The FSA and Hedth Departments consder that a
sysematic review of dl the evidence, including that considered by COMA, may not be
necessary. Therefore, the Committee is asked to consider the evidence since 1994 in adults
and since 1981 for children, which is summarised in this paper.

In brief the evidence does not present any ‘new’ or ‘nove’ findings since publication of the
COMA 1994 report. The one mgjor intervention study (DASH, paragraphs 31-35) that
was carried out provided data to support COMA recommendations to reduce sdt intakesin
the genera population. However, severa meta-analyses presented in this paper concluded
that sdt reduction advice may be more relevant to the hypertendve than normotensve
individuas

The evidence presented in this paper looking at the association between blood pressure and
the sdlt intakes of infants, children and adolescents (paragraphs 54-63) is Hill insufficient to
quantify what the reduction, if any, should be in the generd population of children. It should
be noted that some children (obese children and the children of hypertensive parents) may
be more susceptible than others.

The concept that individuals can be classed as dther sdt sendtive or st resgant
(paragraphs 44-49) may explain the conflicting results from both the adult and infant/children
Sudies.

There certainly is no evidence to indicate any detrimenta hedth effects of reducing sdt
intakesto levels of 6 g/day.

Conclusion

Basad on the summary of evidence presented in this paper the Committee is asked to:
Review and update the previous recommendations made by COMA, inviting
consultation with interested parties at an early Sage.

123



27/09/01 SACN/01/10

Congder whether or not the evidence for children should be reviewed by the Committee
or a separate subgroup in order to quantify a recommended amount for the genera
population of children.
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Background
Prevalence of hypertenson in UK

1

According to the latest Hedth Survey for England (Erens & Primatesta 1998), the
prevalence of high blood pressure was 40.8% for menand 32.9% for women. The
prevaence increased with age from 16.0% in men aged 16-24 to 72.8% in those aged
75 and over. In women the corresponding rise was from 4% up to 77.6%. The same
age related pattern is seen in the Scottish Hedlth Survey 1998 (Scottish Executive
Hedth Department 2000) where the prevalence in men aged 16-24 was 0.4% to
32.9% aged 65-74 years. In the same age groups for women the prevaence increased
from 0.5% to 29.8%. In Scotland the overadl prevaence for men was 9.8% and
16.5% for women. The Welsh Hedth Survey (The Nationd Assembly for Wales
1998) has shown a smdl rise in the proportion of people reporting raised blood
pressure from 13.6% in 1995 to 15.2% in 1998. In Northern Irdand, 1/14 of the
population reporting serious disabilities cites stroke as the cause (Department of Hedlth
Socia Services and Public Safety, NI 2000).

“Observationd studies indicate that both systolic and diastolic blood pressure are
positively related to the risk of stroke and coronary heart disease not only among
individuas who might be consdered ‘hypertensve but dso among those who would
usudly be congdered ‘normotensive’. In fact, within the wide ranges of blood pressure
(BP) studied, there was no evidence of any ‘threshold’ below which lower levels of BP
were not associated with lower risks of stroke and of coronary heart diseass” (Erens
and Primatesta 1998).

Hypertenson as arisk factor for heart disease

3.

Hypertenson is a reversible risk factor for congestive heart failure, rend falure and
peripherd vascular disease. There is agreement that cardiovascular disease can be
prevented by dtering diet and lifestyle and thus reducing risk factors such as high blood
pressure.

Even smdl reductions in blood pressure may be beneficid. One estimate suggests that
lowering the median blood pressure of the population by 2 mm Hg could be more
effective in reducing the rate of cardiovascular disease than medicdly treeting individua
patients who have diastolic pressures greater than 95 mm Hg (Cook et d 1995). At
age 55 the blood pressure difference for a 100 mmol/24h sodium difference is about 10
mm Hg sydalic (or 5 mm Hg diagalic): this is associated with a 34% difference in
mortality from sroke and a 21% difference in mortdity from ischaemic heart disease
(Law 1996).

Sodium and hypertension

5.

The relationship between hypertenson and factors such as obesity and acohal intake
are well established (Cox et d 1990; Reisin et a 1978). However, the role of other
factors such as sodium, saturated fat, coffee, meat and low potassum and cacium isless
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well established. The role of dietary sodium has been the subject of great debate
particularly in a normotensive population.

The view that there is a rdationship between sdt intake and hypertenson is not new.
Suggestions of arelationship go back further than 50 years. A critical review from 1973
of published studies (Gleiberman, 1973) concluded that there was a relation between
sdt intake and blood pressure but it could not conclude whether sdt or other cultura
changes or both were respongble for the increase in blood pressure.  However,
criticiam of mogt of the studies included in the review is that the methodology used to
assess dietary sodium and blood pressure were inadequate (Garrow et d 2000).

Other EU countries aso recognise a possible relationship between sdt intakes and the
incidence of certain diseases and so have taken steps to reduce sdt intakes within their
respective countries. Recommendations for sdt intakes are between 5 g/day to 8 g/day
(Annex 1).

Basis of current UK recommendations on sodium/salt intake

8.

9.

10.

11.

12.

Table At issodium chloride. 6 g sdt contains about 2.4 g sodium.

The key evidence for disease risk, particularly hypertension, stroke, and cardiovascular
disease, relates to sodium but in practica terms most of our sodium intake comes from
sat hence recommendations to reduce sdt intake.

Urinary sodium excretion is the best messure of intake. The Dietary and Nutrition
Survey of British Adults (Gregory et d 1990) edtimated average sodium excretion in
1986/87 to be equivaent to about 9 g/day of sdt. Sodium intakes are also assessed in
the annual Nationa Food Survey (NFS). The 2000 NFS survey estimated average
intakes of sodium for adults and children to be 2.6 g/day, excluding sodium in food
eaten out or in sdt added in cooking or at the table (Ministry of Agriculture, Food and
Fisheries (MAFF) 2001). This is equivalent to about 6.6 g/day of sdt and is about
160% the Reference Nutrient Intake (RNI)* for sodium (for ages 11 to 50+).

COMA consdered sodium in its report on Dietary Reference Vaues, published in 1991
(DH 1991). It set a RNI of 1.6 g sodium (equivaent to 4 g sdt) as the level that is
likely to meet the needs of 97% of the population. Its consderations at the time focused
on the requirements for sodium as an essentid nutrient and did not directly address
"optimum™ intakes in repect of the link between dietary sodium and blood pressure.

The reationship between sdt and blood pressure was consdered in COMA's
subsequent report on the "Nutritional Agpects of Cardiovascular Disease” (DH 1994)
which made dietary recommendations to reduce cardiovascular disease, including

1 The RNI isthe amount of anutrient which is sufficient for almost all individuals. Thelevel of intakeis
higher than almost all people need.
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13.

coronary heart disease and stroke, in the population. COMA concluded that sodium
intake appears to be an important determinant of blood pressure in the population as a
whole a least partly by influencing the rise of blood pressure with age. A diet lower in
common sat, which is a mgor source of sodium, and higher in potassum would be
expected to result in lower blood pressure and a smaller rise in blood pressure with age.

COMA recommended a reduction in the average intake of common sdt (sodium
chloride) by the adult population from the current level at the time of 9 g/day to about 6
g/day. Asmen eat more food than women this equates to 5 g/day in women and about
7 g/day in men. A smilar proportionate reduction in the sodium content of children’'s
diets was aso recommended, dthough it was acknowledged that because of insufficient
data it was not possible to quantify this.

Recent initiatives

14.

15.

16.

In December 1997 aworkshop was organised at the Department of Hedlth's request by
the Faculty of Public Hedth Medicine (FPHM) in collaboration with the British Heart
Foundation (BHF) to explore the bass of the disagreements surrounding salt
consumption and its effect on blood pressure and subsequent cardiovascular disease. It
endorsed COMA's advice. It concluded that salt intake was one of anumber of dietary
and other lifestyle factors influencing blood pressure and that reducing sat intake would
be an gppropriate public hedth measure.

St is one of a number of dietary and other lifestyle factors influencing blood pressure.
Reoognlsng this the FSA/DH initiatives include:
To promote hedthy egting, in particular increased fruit and vegetable consumption
through the hedthy schools programme and promoation of the "5 a day” message on
fruit and vegetable consumption in pilot Stes around the country
Development of sengble drinking messages through an acohol hedth education
campagn
To promote increased levels of physica activity (via GP referra schemes, hedthy
trangport modes, and the Nationa Hedlthy Schools programme).

The NHS Plan published in July 2000 dated: " The role of Government is to ensure
people have information and proper access to healthy food wherever they live so
by 2004 action will include: initiatives with the food industry - including
manufacturers and caterers - to improve the overall balance of the diet
including salt, fat and sugar in food, working with the Food Standards
Agency" .

Initiativeswith Industry

17.

It is estimated that three-quarters of the sat consumed comes from processed foods,
whilst the remaining quarter comes from additions in cooking or at the table (Gregory et
a 1990; Sanchez-Cadtillo 1987). Reductions in the levels of sdt in processed foods
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18.

19.

would therefore have a dgnificant impact on the average consumption of sdt in the
population.

Some retailers, notably Co-op, Asdaand M& S, have started to reduce salt in their own
brand products. Keloggs announced their decision in February 2000 to reduce the sdlt
content of selected products by 30-40%. In December 1998, Tesco asked for
guidance from DH to assg them in the development of policy in relation to sdt. Tesco
have a range of low sodium products and they have had a Hedthy Eating Initiative for
nearly 15 years which has dways included sdt. Tesco products carry a sdt content
Satement a the bottom of the nutrition pandl. The Bread indusiry has claimed a 10%
reduction of sodium in bread in 1988 and a further 2.5% in 1989. This followed
agreement by the Federation of Bakers and the Hedlth Education Authority. However,
analyss of composite samples of bread in the early 1980s (Wenlock et d 1983)
compared to samples andlysed in 1998 (MAFF 2000) show that there was very little
change. Information provided by retaillers show that since then dgnificant reductions
have taken place as aresult.

A new adult dietary survey is currently underway in which sodium intakes will be
estimated from sodium excretion. These new data will be able to give some indication
of the pattern of intakes since the last survey was carried out (Gregory et d 1990).
However, these datawill not be available until early 2003.

Simplified labelling - EU Developments

20.

21.

22.

In 1994 the European Commission issued its Green Pgper on Food Law. As part of
the UK's response MAFF proposed a number of recommendations for the
improvement of nutrition labdlling rules. These included a recommendation for the use of
st raher than sodium in the nutrition pand. The response highlighted that many
consumers do not understand what sodium is, but are aware of dietary advice about the
need to cut down on salt consumption.

The European Commission, in its White Paper on Food Safety, made a commitment to
adopt, by July 2001, draft legidative proposd to bring the nutrition labelling directive in
line with consumer expectations. Publication of the proposa has been ddayed. The
Commission is expected in the firg ingtance to issue a discusson document inviting
Member States views and it is hoped that a draft legidative proposa will be forthcoming
before the end of this yesar.

FSA food labeling section recently met with hedth professonas, consumer groups and
industry groups to explore ther views about consumer's nutrition information
requirements, with a view to identifying nutrition labelling formats for consumer testing.
These discussons consdered a wide range of issues including sdt/sodium labdling.
These views will be taken into account in forthcoming research, the results of which will
be used to inform the UK's pogition in negotiations on the Commisson's proposas.
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23.

Current Agency advice on the use of nutrition dams in food labdling and advertisng is
that information in the nutrition pand on sodium levels should be accompanied by an
equivaent figure for slt.

Key scientific evidencereferred toin the COMA 1994 recommendations

24,

25.

26.

27.

“In the 1988 Intersdt Study, a large multinationd collaboration, examined the
relationship between blood pressure and sodium excretion —a marker of sdt intake —in
over 10,000 people without clinica hypertenson from 52 populations throughout the
world (Intersalt Cooperative Research Group 1988). This study demonstrated a
positive but wesk correlation between sodium excretion and prevailing blood pressurein
their populations. A more striking finding was the correlation between sodium excretion
and therise in blood pressure with age. An age rdated rise in blood pressureis usud in
populaions such as the UK with moderately high sodium intakes, but virtualy absent
amongs those with very low sodium diets. In addition, the combination of high sodium
excretion, low potassum excretion, high acohol consumption and obesty appeared
particularly predictive of higher blood pressures....the authors reanalysed their data to
take account of datistical bias, and concluded that the relationship between sodium
excretion and blood pressure in their study is stronger than previoudy thought (Elliot et
al 1993).”

The Intersdt revisited sudy (Elliot et d 1996) found the strong, positive association of
urinary sodium with sysolic pressure of individuds concurs with Intersdt cross
population findings. Higher urinary sodium is aso associated with substantialy greeter
differences in blood pressure in middle age compared with young adulthood.

“‘Unfortunately, in the [earlier] Intersalt Study it was not possible to say whether the low
blood pressures were due to low salt intakes or due to those populations being less
urbanised. The populations with the lowest sodium intakes were primitive rura tribes,
while those with higher sodium intakes were more urbanised. It remained possble that
at least some of the correlation was due to factors other than sodium excretion itself.”

“IA meta-andysisby Law et al (Law et d 1991) re-examined data from 24 previous
studies around the world, athough they did not include the Intersat data on the grounds
that the blood pressures measured in this sudy were lower than in other studies. Their
andysis, which dlowed the separation of the effects of urbanisation and of sodium,
suggested that both urbanisation and sodium have independent effects throughout the
range of observed blood pressures. The reationship observed in this analyss was

! Text taken from the Department of Health. Nutritional Aspects of Cardiovascular Disease. Report on
Health and Social Subjects No 46. London HM SO, 1994
! Text taken from the Department of Health. Nutritional Aspects of Cardiovascular Disease. Report on
Health and Social Subjects No 46. London HM SO, 1994
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condderably stronger than that seen in the observational sudies, Law et d were able to
predict the reduction seen in clinical studies of sodium redtriction.”

Scientific evidence for adults since 1994
Intervention Studies

28.

29.

30.

31.

32.

Studies since the 1994 recommendations are ill incons stent as to whether or not ahigh
sodium or low sodium intake will affect the blood pressure of hedthy young adults and
normotensive subjects. 3 controlled studies found no effect of changes in sdt intake on
blood pressure of young subjects with mild hypertenson (Overlack et d 1995) and
hedlthy male subjects (Schorr et d 1997; Feldman et d 1999).

The evidence for a relaionship between sodium intake and blood pressure appears to
be more consstent for hypertensives, older subjects (Arroll et d 1995; Kawano €t d
1996; Cappuccio et d 1997a8) and sdt sendtive individuas (see paragraphs 44-49 for
details of sdt sengtivity studies).

The inconsgtencies of studies carried out in normotensve subjects may be due to study
population size plus the methods of assessment of sodium intakes. The DASH sudies
(Appe et d 1997; Sacks et d 2001) with their larger study populations did show a
sgnificant decrease in the blood pressure of their normotensive subjects.

The Dietary Approaches to Stop Hypertenson (DASH) trid randomised 459 adults
with systalic blood pressures of less than 160 mm Hg (mean 131 mmHg) and diastolic
blood pressures of 80 to 95 mm Hg (mean 85 mm Hg) into one of three diets for eight
weeks, the control diet, a diet rich in fruit and vegetables, or a combination diet rich in
fruit and vegetables and low-fat dairy products and with a reduced total and saturated
fat. The combination diet was most successful at reducing blood pressure in both adults
classfied as hypertensive and normotensive. Sodium intake (approximately 3 g per day),
weight and acohol consumption (two or fewer drinks per day) were constant (Appd et
a 1997). However, the sodium intake, equivalent to 7.5 g sodium chloride per day, is
il low when compared to the average intake.

The more recent DASH Sodium study (Sacks et a 2001) is a well conducted
intervention, too short in duration to look a outcomes, but long enough (over three
months) to detect effects of diet on blood pressure. Participants (n=412) ranging in age
from 37 to 59, were randomly assigned to a control diet typica of the United States, or
the DASH diet (as above). DASH Sodium included three levels of sodium intake

high (150 mmol sodium, equivaent to 9 g of sdlt),

intermediate (100 mmol, 6 g sdt) and

low (50 mmoal, 3 g sdlt).
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33. Results of the DASH Sodium study (Sacks et a 2001) appeared to show that reducing
the sodium intake from high to intermediate reduced systolic pressures on both the
control and DASH diets. Reducing the sodium intake from intermediate to low leve
caused additional reductions. The effects were seen in those with and without
hypertension, blacks and those from other races, women and men. The DASH diet was
associated with asignificantly lower systolic blood pressure at each sodium level.

34. The DASH diet with alow sodium level led to a mean systalic blood pressure that was
115 mm Hg lower in participants with hypertenson, and 7.1 mm Hg lower in
participants without hypertension. Salt restriction aone lowered systolic blood pressure
by 8.3 mm Hg in hypertensives and 5.6 mm Hg in those without hypertension.

35. Criticism of the latest DASH study (Sacks et a 2001) includes:

that it singled out the salt and blood pressure association to the excluson of other
important physiological effects (Alderman 2001).

the study could equaly confirm that adequate minerd intake from dairy products,
fruits and vegetables is far more important than sdt in determining blood pressure
and any effect of sdt redtriction on blood pressure was limited to hypertensive black
femdesin the study population (McCarron 2001a).

data for an effect on blood pressure of the different groups (i.e. defined by ethnic
background, presence or absence of hypertension and sex) is presented for systolic
blood pressure only and not diastolic (Petitti and Freeman 2001). Petitti and
Freeman (2001) argue that diastolic blood pressure may be more important in
relation to the risk of stroke and cardiovascular disease.

Obsarvationd information

36. McCarron et d (2001b) examined the changes in blood pressure over time in 12,412
young adults entering university between 1948 and 1968. The students were divided
into 5 bands according to date of birth (1925-9, 1930-4, 1935-9, 1940-4, 1945-50)
and the average systolic and diastolic blood pressure for each of the bands were
compared. The study found that for both men and women there was a trend for systolic
and diastolic blood pressures to decrease over time (adjusted for age). The authors
suggest that the reduction in blood pressure over time may be related the gradua
increase in refrigerated foods and thus less consumption of sat preserved foods. Also
those born during the war will have had access to more fruits and vegetables as these
were not rationed hence their birth band having the lowest blood pressure.

37. Following the observaion that a remote community in northern China consumes in
excess of 30 g sodium chloride per day yet has virtualy no instances of hypertension
and coronary heart disease, Huang (1997) has proposed that high levels of dietary
sodium protect againg hypertenson as sodium depletion will lead to an increase in
glucocorticoids, angiotensin 1l, adosterone, vasopressn and potassum waste, al of
which can increase blood pressure. However the author makes no reference to the

131



27/09/01 SACN/01/10

possihility of genetic or environmenta factors having a role in the hedth of the remote
community.

At subdtitutes

38. Studies which have looked at the effects of a sdt subgtitute (i.e a mix of potassum,
sodium, magnesum sdt in place of sodium chloride) on blood pressure have mainly
been carried out in hypertensve and elderly subjects.

39. Reaults from mogt of these sudies indicate that the use of sdt subdtitutes may reduce
blood pressure in hypertensive and elderly subjects (Gelejnse et d 1994; Gilleran et d
1996; Kawasaki et d 1998; Katz et d 1999). One study found no effect on the blood
pressure of patients with essentid hypertenson (Omvik and Myking 1995) and another
found no effect in the normotensive subjects sudied (Kawasaki et d 1998).

*Meta-analyss of controlled studies

40. Conclusions reached from 3 separate meta-andyses is that evidence for an effect of low
sodium intake appears to be relevant to older hypertensive subjects but is poor for
normotensive populations (Midgley et d 1996; Graudd et d 1998; Alam et d 1999).

41. Midgley et d (1996) did detect a degree of publication bias suggesting that smal trids
showing no effect are under-reported. Ebrahim and Smith (1998) aso detected a
reporting bias that tended to increase the changes observed in their meta-analysis of
non-pharmacologica interventions for blood pressure management.

42. At the 17th International Congress of Nutrition (held August 27-31, 2001), Professor
Frans Kok (Wageningen University) announced that his group in the Netherlands were
working on a meta-analysis of randomised trids carried out between 1966 and 2001
which investigated the effect of sodium or potassum intake on blood pressure. Thefind
results are awaiting publication. In addition the same group have submitted for
publication a meta-andysis on the impact of dietary and lifestyle factors on hypertenson
in five western populations, which includes the UK.

43. Critidam of meta-anayses sudies indudes the difficultiesin ensuring heterogeneity of the
dudies used in the actud andysis.

SAt sengtivity
44, There is evidence to show that the blood pressure of normotensves of some recia

groups, genetic groups and particularly older subjects are susceptible to increased
intakes of sodium chloride. This may be related to salt sengtivity.

A meta-analysisis astatistical analysis of results from arange of studies that are grouped together. To
beincluded into ameta-analysis the studies must have a similar study design.
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45.

46.

47.

48.

49,

Human dudies into sdt sengtivity have used varying methodologies and different criteria
to define the trait. However these have generdly been found to be reproducible and to
yidd congruent results (Weinberger 1996). The basic concept is if a subject’s mean
blood pressure changes sgnificantly following high and low sodium loading then the
subject is defined as st sendtive. A subject is termed sdt resgant if there is no
ggnificant changein their blood pressure. The cut off point may vary between studies.

St sengtivity in humans appears to be geneticdly linked (Sullivan 1991). Overlack et d
(1995) found that sdt sengitivity was more frequent in those with a positive family history
of hypertenson aswel asin older subjects.

An increase in sdt sengtivity with increesing age and a greater prevaence of st
sengtivity at lower renin levels appear to be common festures to the three racid groups
maost commonly studied, namely, whites, blacks and Japanese.

Cappuccio et d (1997b) found that hypertenson and diabetes are raised two to three
fold in South Adansin Britain. However, the possible sdt sengtivity and dietary sodium
levels of Asians do not appear to have been studied.

Weinberger et d (2001) sought to test the hypothesis that st senditivity in normotensive
aswdl asin hypertensve subjects is associated with an increased risk of cardiovascular
events and reduced survivd. The study found tha the normotensve sat sendtive
aubjects aged > 25 years when initidly sudied were found to have a cumulative
mortality smilar to that of hypertensve subjects, whereas sdt resstant normotensve
subjects had increased chance of survival. The authors Sate that additiond information
is needed to understand the mechanisms by which sdt-sendtivity may contribute to
mortdity.

Effect of dietary advice to reduce sdt intakes

50.

51

Intervention studies, in Finland (Korhonen et d 1999), China (Tian et d 1995) and the
US (The Trids of Hypertenson Prevention Collaborative Research Group, 1997) have
tried to assess the effects of dietary advice to reduce salt intakes on blood pressure plus
the ability of subjects to adhere to the dietary advice. The end point in dl 3 Sudies was
a change in blood pressure. At 3 years the China study noted blood pressure to be
lower in the intervention group while the other two studies highlighted the difficulties
subjects have in achieving and maintaining alow sdt diet.

A st redtricted diet does not gppear to have amgor detrimental effect on the intake of
other nutrients. Korhonen et a (2000) investigated the effects of a st redtricted diet for
20 weeks on the intake of other nutrients in free-living mildly hypertensive subjects. In
men, total energy intake decreased sgnificantly by 253 kcd/d (1059 KJd) and acohal,
potassum, and vitamin D intakes decreased, but there were no sgnificant changes in
energy adjusted potassum and vitamin D intakes. In women, tota potassum intake
increased, but the potassum dengity of the diet remained unchanged. Totad sdenium
intake and energy adjusted intake of sdlenium both decreased significantly in women.
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Rd ationship between sodium intake and cardiovascular discase

52. Recent sudies looking at the relationship between cardiovascular disease and sodium
intake include the cross-sectiond Nationa Hedth and Nutrition Examination Survey
(NHANES). 11,000 subjects origindly surveyed during 1971-75 were followed up.
The results indicated that dl-cause mortality and cardiovascular disease mortdity were
both inversely associated with sex-gpecific quartiles of sodium intake, whereas dietary
sodium/calorie ratio was directly associated with both mortdity rates (Alderman et d
1998).

53. A prospective study Tuomilento et a (2001) looked at sodium excretion and
cardiovascular risk factors in Finnish adult males and females (n=2436). The end points
were an incident of coronary and stroke event, and death from coronary heart disease,
cardiovascular disease, and any cause. The study found that high sodium intake was
asociated with an increase risk of coronary heart disease which was independent of
other cardiovascular risk factors, including blood pressure. The authors suggested that
these results provided direct evidence of the harmful effects of high sdt intake in the
adult population.

Association between blood pressure and salt intake in infants, children, and

adolescents — evidence since 1981.

54. The Nationd Diet and Nutrition Survey: young people 4-18 years in 1997 showed that
the average sodium intake from food (i.e excluding sodium from salt added in cooking
or a the table) for young people aged 4-18 years was 2.63 g/day for boys (6.7 g sdt)
and 2.16 g/day (5.5 g sdlt) for girls (Gregory et d 2000).

55. A closer look &t the distribution of sodium intakes shows that 1% of boys in the 11-14
year group and 8% of 15-18 year old boys had intakes at 4.5 g sodium (11.4 g sdt) or
more. None of the girls or younger boys had intakes at this level. So there were a few
older boys in the survey with sdt intakes (excluding sdt added in cooking or a the
table) at around 12 g.

56. In 1994 COMA recommended a reduction in the sodium content of children’s diets,
however because of insufficient data it was not possible to quantify what the reduction
should be (see paragraph 13). Since 1994 the number of investigations and the extent of
the data on dietary sodium and blood pressure are still greater for older populations than
for young. Asthisisthe case key evidence for the last 20 years has been summarised in

this paper.

57. Three short term studies which looked at the effects of sodium intake on blood pressure
in new born infants found differing results. Hofman et d (1983) found that at 25 weeks
the infants fed the low sodium diet had lower systolic blood pressure than the infants fed
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58.

59.

60.

61.

62.

anormd-sodium diet. In preterm infants fed high sodium preterm infant formula, Lucas
et d (1988) found no change in arterid blood pressure at 18 months. Smith et a (1995)
carried out a study to determine whether there is a relationship between blood pressure
and digtary st intake during the firgt year of life in Sowetan infants and found no
conclusive evidence of alink.

Some of the infants from Hofman's study (1983) were followed up 15 years later and
the systalic but not the diastolic blood pressure was sgnificantly lower in those origindly
assigned to the low sodium group compared with the control group (Gelejnse et d
1996). The preterm infants from Lucas et d (1988) were followed up 8 years later and
no differences in blood pressure were noted (Lucas and Morley 1994). Smilarly in
another sudy in infants followed up a 13-16 years of age no differences were found in
the blood pressure of children given the standard term and preterm formulas at birth
even though there was a subgtantiad difference in their sodium content (4.5 g/L vs 1.9
gL respectively). Blood pressure, however, was lower in the children who were
assigned banked breast milk at birth (Singhal et d 2001).

In a sudy of older children (mean age 13, age range 5-17) followed for 7 years the
authors (Gdejnse et d (1990) concluded that dietary potassum and the dietary sodium
to potassum réatio are related to a rise in blood pressure in childhood and may be
important in the early pathogenesis of primary hypertenson.

Short term intervention studies in adolescents given high and/or low sodium diets for up
to 4 weeks found no effects on blood pressure (Howe et ad 1991; Cooper et d 1984).
The argument could be that up to 4 weeks is an insufficient time to see any effects,
however, in a 3 year intervention study, which required intensive diet education and
reinforcement, there was no sgnificant difference in blood pressure.  However, there
aso was no sgnificant difference in urinary sodium excretion (Sinaiko et d 1993).

Key determinants of whether an adolescent is susceptible to developing hypertensive
disease as an adult may be related to genetic factors and obedity. One study
investigated the blood pressure response of normotensive adolescents to 14 days of a
high sdt diet. Some of these subjects were the offspring of hypertensve parents. The
mean blood pressure change after 2 weeks of the high salt diet was sgnificantly grester
in the offspring of hypertensive parents (Falkner et d 1981).

Rocchini et a (1989) found that obese adolescents showed a marked decrease in blood
pressure following a low sodium diet compared to the non-obese adolescents. The
blood pressure response to sodium intake in the obese adolescents correlated with
plasma insulin concentrations.  After a weight reduction intervention those adolescents
who logt weight and in whom plasma insulin concentrations were aso lowered had a
reduced sodium sengtivity (i.e. difference in the change in blood pressure during a high
sdt diet to that during a low sdt diet). The authors concluded that the blood pressure
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response in these obese adolescents appeared to be related to hyperinsulinaemia
Fakner et d (1992) aso found a relationship between sodium sengtivity and plasma
insulin concentrations in young African Americans.

Fetd origins and maternal nutrition

63. It has been reported that infants with lower average birth weights, which may be asign
of fetd undernutrition, are more prone to hypertenson in adulthood than infants with
higher than average birth weights (Eriksson et d 2000). Also the materna nutritiondl
date during pregnancy may affect blood pressure in childhood and thus the prevalence
of adult hypertenson (Roseboom et d 2001). In contrast, premature infants, who have
a low birth weight, irrespective of sdt and other nutrient intake had no higher blood
pressures at 8 years of age than normal infants (Lucas and Morley 1994).

Conclusion
64. Based on the summary of evidence presented in this paper the Committee is asked to:

Review and update the previous recommendations made by COMA, inviting
consultation with interested parties a an early sage.

Congder whether or not the evidence for children should be reviewed by the
Committee or a separate subgroup in order to quantify a recommended amount for
the generd population of children.

SACN Secretariat
September 2001
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Annex 1
Country Estimated | ntakes Govt Recommendations | Govt programmes and/or initiatives with/without industry
Andorra Follow recommendations of WHO (www.who.int/ncd/cvd/ht-guide.html#c534) which are: reduce dietary sodium to achieve an intake of less than 100 mmol
(5.8 g/d of sodium or less than 6 g/d of salt); avoid salted foods, particularly processed foods, and eat more meals cooked directly from natural ingredients.
The high sodium — low potassium content of many preserved foodsis drawn to the attention of the food industry
Austria The Nutrition Society recommends no more than | General information available to public encouraging them to reduce dietary salt
6 g/d salt intake
Denmark (NNR) 5 g/d salt (2 g/d sodium) none
no more than this children
< 5yr
Finland 5 g/d salt. No specific government run programs but do support NGOs e.g. The Heart
Children <3 yr no more than 3 g/d salt Association.  The National Nutrition Council recommends Finns to decrease
their sodium intake. Labelling regulations state that the % salt by weight of the
product must be labelled. National standards have been established for the
categories of “low sat” (voluntary) and “high salt” (obligatory) —claims
concerning certain food groups, main sources of salt in Finnish diet. Since 80s
the food industry have been active in developing low salt products.
France Adults, 9-10 g/d | No recommendations on salt at present but | L’AFSSA (food security agency) is involved in a working group made up
sodium provisory advice issued by AFSSA for 6-8 g/d | scientific experts and members of industry (e.g. bakery, cheese manufacturers,
Children 3-15 yr, 5.9 | salt (with range among population at 5-12 g/d) | and salted meats). The group are trying to think of ways to reduce salt in
g/d sodium Official adviceisintended for next year processed foods as well as keep consumers informed through labelling etc. The
working group plan to give recommendations by end of 2001.
Germany The Nutrition Society recommend 6 g/d salt and | None.

also recommend to use salt sparingly and use
spices and herbs instead.

Only initiative so far involves replacing salt with iodized salt in processed foods.

" Nordic Nutrition Recommendations
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Luxembourg No specific recommendations other than ‘use| none
salt with moderation’
Gvt do recommend the use of iodized salt 5 g/d
and recommend industry to use it also (no
mention of restriction)
Netherlands 3.7 g/d (sodium) Reduce intakes by 1 g/d sodium (2.5 g/d of salt) [ none
Country Estimated | ntakes Govt Recommendations Govt programmes and/or initiatives with/without industry
Norway Intake is “about | 5g/d salt (2 g/d sodium) none
(NNR) double the desired | no morethan this children
level” < byr
Sweden Adults dietary survey | 5g/d salt (2g/d sodium) Official diet and health recommendations include recommendations to the food
(NNR) indicate: no more than this children industry and catering sector to limit the use of salt. The recommendations are

2.8 g/d women

3.6 g/d men

But estimate actual
intake to be 20-25%
higher

< 5yr

used in health promotion activities at the regional and local level. The National
Food Administration has, through the national Expert Group for Diet and Health,
arranged seminars with e.g. the food industry to promote reduced use of salt in
food production. Actions directed to the public have been limited. Health
promotion is carried out at the regional and local level.
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