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Abstract

Dietary sodium is required in very small amounts to support circulating blood volume and blood pres-
sure (BP). Available nutritional surveillance data suggest that most Canadian children consume sodium in 
excess of their dietary requirements. Approximately 80% of the sodium Canadians consume comes from 
processed and packaged foods. High sodium intakes in children may be an indicator of poor diet quality. 
Results from systematic reviews and meta-analyses have demonstrated that decreasing dietary sodium in 
children leads to small but clinically insignificant decreases in BP. However, population-level strategies to 
reduce sodium consumption, such as food product reformulation, modifying food procurement processes, 
and federal healthy eating policies, are important public health initiatives that can produce meaningful 
reductions in sodium consumption and help to prevent chronic disease in adulthood.
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Sodium is an electrolyte that maintains extracellular fluid 
volume, thereby supporting effective circulating volume and 
blood pressure (BP) (1). In infants and children, these essential 
physiological effects require only small amounts of dietary so-
dium. Paediatricians ensure that sufficient sodium is being pro-
vided for optimal growth in neonates.

Sodium is ubiquitous in the Canadian food supply and high 
amounts of sodium are common in processed and pre-pac-
kaged foods. It is well known that reducing dietary sodium 
reduces hypertension in adults (2–4). However, the impacts 
of consuming a high sodium diet on risk for hypertension and 
other chronic diseases in healthy children are less clear. This sta-
tement describes the current evidence linking dietary sodium 
with adverse health outcomes in healthy children and provides 
recommendations for assessing and managing sodium intake 
and healthier eating.

SODIUM INTAKE GUIDELINES FOR 
HEALTHY INFANTS AND CHILDREN
Guidelines for sodium intakes have been established by both 
the National Academies of Sciences, Engineering and Medicine 
(NASEM) (formerly the Institute of Medicine) (1) and the 
World Health Organization (WHO) (5). For infants aged 0 
to 6 months old, the adequate intake (AI) for sodium is based 
on amounts found in breast milk. The AI for older infants (6 to 
12 months) was determined by estimating the sodium content 
of breast milk and complementary foods. The NASEM com-
mittee believed that children aged 12  months have sufficient 
renal function to maintain sodium balance at these AI levels. 
The AI for children and youth aged 1 to 18 years was extrapo-
lated from the adult AI of 1,500  mg/day, using average esti-
mated energy requirements for different groups (6).
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In 2019, the NASEM Committee to Review the Dietary 
Reference Intakes for Sodium and Potassium updated the defi-
nition of the tolerable upper level (UL). Previously, the UL was 
defined as “the highest level of nutrient intake that is likely to 
pose no adverse health effects for nearly all people in a parti-
cular group” (1). To further define ‘adverse health effects’, the 
committee currently characterizes the UL as ‘toxicological risk’. 
They also developed a new term, the ‘chronic disease risk reduc-
tion’ (CDRR) intake for sodium, to describe the “intake above 
which intake reduction is expected to reduce chronic disease 
risk within an apparent healthy population” (Table 1) (4).

The WHO has recommended that children aged 2 to 15 years of 
age reduce their sodium intake to control BP (5) and that the maxi-
mum sodium intake level of 2,000  mg/day in adults be adjusted 
downward, based on the estimated energy requirements of child-
ren compared with adults. Overall, there is insufficient evidence to 
determine whether reducing mean sodium intakes to 2,300 mg per 
day (4) would more positively influence cardiovascular disease or 
all-cause mortality outcomes in the general adult population.

HOW MUCH SODIUM ARE CANADIAN 
CHILDREN CONSUMING?
Despite these guidelines, sodium intakes in Canadian child-
ren are known to be high. The most recent sodium intake 
estimates in the Canadian population are derived from the 
2015 Canadian Community Health Survey (CCHS) (6). In 
this nationally representative sample, using the previous tole-
rable UL reference values for sodium (1), 49% of children 1 to 
3  years old and 72% of children 4 to 8  years old were consu-
ming sodium at levels exceeding age-specific CDRR intake 
thresholds. The average sodium intakes for these age groups 
were 1,530  mg/day (CDRR  =  1,200  mg/d) and 2,160  mg/
day (CDRR  =  1,500  mg/d), respectively (6) (Figures 1 and 
2). The CCHS did not assess sodium intake in infants. In the 
USA, infants 6 to 12 months of age consume an estimated 497 
to 518 mg of sodium per day (7,8). Also, because there is no 
recognized CDRR or UL for infants younger than 12 months 

(1), it is impossible to compare infant sodium intakes with gui-
deline recommendations.

Most children aged 9 to 18 years consume sodium far above the 
CDRR intake (1) (79% of males and 63% of females 9 to 13 years 
old, and 92% of males and 50% of females 14 to 18 years old). These 
estimates are similar to those found in 2004 (9). Bakery products, 
mixed dishes, processed meats, cheeses, and soups are the top five 
dietary sources of sodium. Boys tend to consume more sodium than 
girls because their overall caloric intakes are higher (6).

Historically, salt has been added to food for flavour, pre-
servation, and to provide the chemical reaction needed for 
baking and other types of food preparation. Adding salt 
and other sodium-containing compounds (e.g., disodium 
phosphate) to processed foods can improve flavour or serve 
a functional role at low cost (10). However, this practice 
can also be deceiving, in that some foods can contain large 
amounts of sodium without tasting salty (11). For example, 
there is more sodium in a single-serving of O-shaped cereal 
(204 mg of sodium per 30 g/250 mL) than in a single-serving 
of dry-roasted salted peanuts (152 mg of sodium per 37 g/60 
mL) (12,13). For examples of how sodium levels increase 
with food processing, see Table 2.

‘Saltiness’ is a defining human taste (14). At birth, human 
infants are either insensitive or indifferent to salty taste. The 
development of a preference for salt may begin in infancy. 
Dietary exposure to sodium in early life may contribute to a 
preference for a salty taste in the preschool years (15).

HEALTH CONSEQUENCES OF EXCESS 
SODIUM—HYPERTENSION AND OBESITY
Salt sensitivity
BP response to dietary sodium is believed to vary widely among 
individuals. People who experience a large BP response to a 
change in sodium load are often termed ‘sodium sensitive’. 
Sodium sensitivity is more common in people with hyperten-
sion, of African-American heritage, in women, and in indivi-
duals with metabolic syndrome (16).

Table 1.  Sodium intake recommendations from the NASEM’s Committee to Review the Dietary Reference Intakes for Sodium and  
Potassium

Age Adequate intake (mg/day) Tolerable upper level (mg/day) Chronic disease risk reduction intake (mg/day)

0–6 months 110 Not determined Not determined
7–12 months 370 Not determined Not determined
1–3 years 800 Not determined Reduce intake if above 1,200
4–8 years 1,000 Not determined Reduce intake if above 1,500 
9–13 years 1,200 Not determined Reduce intake if above 1,800
14–70 years 1,500 Not determined Reduce intake if above 2,300 

Data drawn from reference (4).
NASEM National Academy of Sciences, Engineering and Medicine.

48� Paediatrics & Child Health, 2020, Vol. 25, No. 1



Children born with low birth weights (defined as <2,500 g by 
the WHO) may be at higher risk for developing hypertension if 
they consume excess sodium as they age. One study, which defined 
salt sensitivity as an increase in mean BP ≥3 mmHg over 24 hours 
while on a high salt diet, when compared with a controlled salt 
diet, found that children born with a low birth weight had a 37% 
increase in salt sensitivity. This response increased to 47% in child-
ren who were also small for gestational age (SGA) at birth, when 
they were measured at 11.3 ± 2.1 years of age (17).

The actual prevalence of sodium sensitivity in the Canadian 
population is unknown. The lack of standard definitions or prac-
tical, validated assessment methods has limited the ability to iden-
tify sodium sensitivity in clinical practice. However, even without 
a diagnostic test, demographic and clinical phenotypes associated 
with sodium-sensitive BP can be used to guide dietary advice (16).

Hypertension
Paediatric hypertension is defined as BP ≥95th percentile for 
age, sex, and height (18). Recent Canadian data (19) suggest 
that 7% of children 6 to 17 years of age now have either border-
line or overt hypertension.

Reduced dietary sodium is associated with small reductions 
in systolic BP in infants and children (2,20,21). One systematic 
review (2,22) analyzed data from 9 randomized control trials 
(RCTs), using 14 comparisons, and found that decreases in die-
tary sodium reduced mean resting systolic BP by 0.84  mmHg 
(95% confidence interval [CI]: 1.43 to 0.25, moderate-quality 
evidence) and diastolic BP by 0.87 mmHg (95% CI: 1.6 to 0.14, 
low-quality evidence) in children 2 to 15 years of age. However, 
there was no effect of sodium on systolic or diastolic BP in child-
ren when non-randomized trial data were removed from the 
meta-analysis (2,22). Another systematic review (3) found no 
significant differences in systolic or diastolic BP in children and 
youth aged 1 to 18 years who participated in short-term sodium 
reduction interventions. Removal of high or unclear risk for bias 
studies from the analysis revealed a small (0.80 mmHg) reduction 
in systolic BP (95% CI: 1.79 to 0.20, 8 RCTs, low-quality evi-
dence) and a significant reduction in diastolic BP by 1.54 mmHg 
(95% CI: 2.57 to 0.51, 7 RCTs, low-quality evidence).

Some researchers maintain that the use of spot urine testing to 
assess individual sodium intake, when compared with multiple 
urine tests over 24 hours, could inaccurately estimate true intake 
by ± 3,000  mg among high-sodium consumers and potentially 
explain the non-significant results obtained in some trials (23).

Obesity
Emerging research suggests an association between high sodium 
intake and obesity in children (24–26). Children who consume 
more sodium may also drink more sugar-sweetened beverages 
(27–29). Higher sugar-sweetened beverage consumption has 
been speculated to lead to excess energy intake. In observational 
studies, an additional 1 gram per day (17 mmol/day) of sodium 
has been associated with a 23% to 28% (24,27) increased odds 
of having a BMI classified as overweight or obese.

The associations between sodium consumption and hyperten-
sion may be stronger among children and youth whose BMI indi-
cates overweight or obesity (30–32). Canadian surveillance data 
show that 31% of children and youth between the ages of 5 and 
17 were either overweight or obese in 2015. Older children aged 
12 to 17 years (34%) were more likely to be overweight or obese 
compared with children aged 5 to 11 years (27.6%) (33). Although 
mechanisms to explain the association between sodium consump-
tion and hypertension are unclear (3,34), they may well be mediated 
by overall diet quality. Specifically, high sodium intake may be a 
marker for poor quality diet overall, because children who consume 
foods that are high in sodium, such as processed foods, may also eat 
foods that are high in calories, sugar, and fat (34–37).

ARE THERE HEALTH RISKS ASSOCIATED 
WITH REDUCING DIETARY SODIUM?
Concerns have been raised that reducing sodium intake adver-
sely affects insulin resistance, blood lipids, catecholamines, and 
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Figure 1.  Average dietary sodium intake in children, according to age 
group. Data drawn from reference (6).
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erence (6).
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cardiovascular disease risk factors (38–40). However, such 
effects may be temporary or only seen in studies of lower metho-
dological quality. Recent reviews examining trials in adults have 
concluded that evidence is insufficient to suggest there is harm 
in lowering sodium intake on measures of serum glucose, insu-
lin resistance (3,5,41), and measures of blood lipid or catecho-
lamines in interventions lasting at least 4 weeks (3–5).

INTERVENING TO LOWER SODIUM 
INTAKES
The Dietary Approach to Stop Hypertension (‘DASH’) sodium 
trial (42), showed a significant reduction in mean systolic BP 
(mean difference  =  −3.0  mmHg [95% CI: −1.7 to −4.30; P > 
0.001]) in middle-aged, overweight adults who switched from a 
high-sodium diet (3,450 mg per day or 150 mmol per day) to a 

low-sodium diet (1,150 mg per day or 50 mmol per day). A simi-
lar trend was observed for diastolic BP (43). Despite these encou-
raging findings, one systematic review concluded that adherence 
to the DASH diet may be suboptimal among adolescents (44). It 
is plausible that adolescents are less concerned about the cardio-
vascular risks of hypertension than middle-aged adults.

Since modest reductions in sodium over the long term in 
adults have been found to improve BP without adverse effects 
on hormone or lipid levels (45), and because adherence to 
dietary interventions varies widely among individuals (44), 
population-level sodium reduction interventions to reduce 
BP have been recommended (46). Indeed, population-le-
vel interventions may be more effective in reducing dietary 
sodium consumption than individual, behaviour-based inter-
ventions (47–49). A  recent Cochrane review (48) reported 
that multicomponent government-level interventions were 

Table 2.  Comparison of sodium content in unprocessed (i.e., ‘natural’) versus processed foods

Food item Description Sodium content (mg/100 g)

Beef Topside, roast, lean fat 48
 Corned beef, canned 950
Bran Wheat 28
 Bran flakes 1,000
Chick-peas Dried, boiled in unsalted water 5
 Canned, re-heated, drained 220
Crab Boiled 370
 Canned 550
Cod In batter, fried in blended oil 100
 Fish fingers, fried in blended oil 350
New potatoes Raw, boiled in unsalted water 9
 Canned, re-heated and drained 250
Peanuts Plain 2
 Dry roasted 790
 Roasted and salted 400
Peas Raw, boiled in salt water Trace
 Canned, re-heated, drained 250
French fries Homemade, fried in blended oil 12
 (French fries) Oven chips, frozen, baked 53
Salmon Raw, steamed 110
 Canned 570
 Smoked 1,880
Sweet corn On-the-cob, whole, boiled in unsalted water 1
 Kernels, canned, re-heated, drained 270
Tuna Raw 47
 Canned in oil, drained 290
 Canned in brine, drained 320

2,300 mg sodium = 1 level teaspoon table salt.
Table salt (g) = sodium (g) × 2.5.
Information drawn from reference (5).
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best suited to reduce population-level sodium intakes. Food 
environment interventions, such as the reformulation of 
specific food products and improved food procurement pro-
cesses, have yielded positive results by effectively decreasing 
sodium levels across the food supply chain. One systematic 
review has reported that added salt could be reduced by 40% 
in bread products and by 70% in processed meats without 
impacting consumer acceptance (50). Sodium reductions on 
this scale within the food supply would ensure population-le-
vel impacts, because almost 80% of the sodium consumed 
in Canada comes from processed and prepackaged foods for 
household or food service use (51). Only 11% of our sodium 
intake comes from salt added during cooking or to food at the 
table (51).

The Canadian government has initiated several policies to 
lower sodium consumption. In 2012, Health Canada published 
voluntary sodium reduction targets (52) and asked the food 
industry to reduce the amount of sodium in processed foods 
by 2016 (53). A subsequent evaluation (54) revealed that only 
14% of food categories had met their targets. Almost half of the 
food categories targeted showed no meaningful reductions in 
their sodium content and some were even higher in sodium in 
2016 compared with 2012 levels.

There are no regulated maximum sodium limits for food pro-
ducts intended solely for children 1 to 4 years of age. However, 
as part of Canada’s Healthy Eating Strategy, Health Canada 
updated its Nutrition Labelling regulations in 2016 to include 
a requirement that a percent ‘daily value’ for sodium (using 
1,500  mg/day as a reference amount) be added to Nutrition 
Facts tables on packaged foods intended solely for children in 
this youngest age group. On packaged foods intended for the 
general population, 2,300 mg/day is the reference amount used 
to calculate the percent daily value (55). The food industry 
has until 2022 to apply these new labelling requirements (56). 
Canada’s Food and Drug regulations currently limit the maxi-
mum amount of dietary sodium in infant formula (for babies 6 
to 12 months old) to 60 mg/100 kcal (57).

Front-of-package regulations (58) in Canada will require 
that a specific label be displayed on packaged foods deemed to 
be high in sodium (as well as foods high in sugars or saturated 
fat), based on pre-determined thresholds. For most prepac-
kaged foods, the proposed threshold is 15% of the daily value. 
Healthy Eating Strategy regulations will complement and rein-
force Canada’s Food Guide, which recommends limiting intake 
of processed or prepared foods high in sodium. Restricting the 
marketing of foods and beverages to children and youth conti-
nues to be a promising policy initiative.

Because dietary preferences for salty foods and overall die-
tary habits are formed in childhood (59), it is logical that inter-
ventions to reduce sodium include the paediatric population. 
Canadian children who ingest high levels of dietary sodium 
may be consuming a poorer quality diet overall, putting them at 

risk for obesity and adult hypertension. Reducing the popula-
tion-level consumption of processed foods high in sodium may 
be particularly impactful. Although reducing dietary sodium 
appears to have only small, clinically insignificant effects on BP 
response in individual children, lowering dietary sodium intake 
during childhood and adolescence remains an important public 
health initiative to prevent chronic disease in adulthood (2). 
Paediatric health care providers must understand the concerns 
around high dietary sodium, counsel families to reduce intake 
levels and support government and public health strategies to 
reduce the high amount of dietary sodium Canadian families 
consume.

RECOMMENDATIONS
For public policy:

•	 Advocate and support government policies designed to re-
duce sodium consumption from processed foods, including:

o	 Setting mandatory sodium reduction targets for the food 
industry,

o	 Regulating the marketing of foods high in sodium to chil-
dren and youth, and

o	 Requiring front-of-package labelling for foods high in so-
dium.

•	 Apply nutritional guidelines or standards, including sodium 
guidelines, available from regional or provincial health de-
partments to:

o	 Procured and prepared food served to children in public 
institutions, such as childcare settings and hospitals, and

o	 Food available for sale or served in schools, especially in 
cafeterias and vending machines.

For paediatric practice:

•	 Assess each family’s dietary habits and educate parents, care-
givers and youth on how to reduce their dietary sodium in-
take using:

o	 The recommended sodium intake ranges (Table 1) and 
the resources below

o	 The Nutrition Facts Table and the % Daily Value for so-
dium on pre-packaged food labels.

RECOMMENDED RESOURCES

•	 A salty situation: www.canada.ca/en/health-canada/
services/publications/food-nutrition/infographic-salty-
situation.html

•	 Using the Nutrition Facts Table: % Daily Value: www.canada.
ca/content/dam/canada/health-canada/migration/
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healthy-canadians/alt/pdf/publications/eating-nutrition/
label-etiquetage/fact-fiche-eng.pdf

•	 Focus on the Facts: How to use serving size and % daily 
value: www.canada.ca/en/health-canada/services/
publications/food-nutrition/focus-facts-how-use-serving-
size-daily-value.htmlwww.canada.ca/en/health-canada/
services/publications/food-nutrition/how-use-serving-
size-daily-value.html

•	 Sodium Sense: Know your Sodium Facts. www.dietitians.
ca/Downloads/Public/sodium_adults_may2012.aspx

•	 Cut out the salt: www.unlockfood.ca/en/Articles/Heart-
Health/Cut-out-the-Salt.aspx
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