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Reducing sodium intake during childhood is recommended for the primordial prevention of 27 

hypertension, and cardiovascular diseases (CVD). There is however no estimation of the effect 28 

of sustained reduction on sodium intake beginning in childhood on CVD later in life. Based on a 29 

simple impact model, we estimated that a sodium intake reduction between 1 and 2 g per day in 30 

childhood could reduce coronary diseases by 3-6%, strokes by 3-5%, heart failures by 4-9%, 31 

and CVD mortality by 4-9% later in life. 32 

Worldwide, cardiovascular diseases (CVD) cause 17.6 million deaths per year, and half would be 33 

attributable to high blood pressure (BP) (1, 2). Since experimental studies have shown that high 34 

sodium intake increases BP (3), a key public health strategy to reduce the burden of high BP, and its 35 

associated consequences, is to reduce dietary sodium intake at the population level (4). Sodium intake 36 

is high in most populations: The average sodium intake among adults has been estimated be around 4 37 

g/day worldwide (corresponding to 10 g of salt) (5), with the majority of the world population having 38 

intakes above the maximum of 2 g/day recommended by the WHO (6). Because high BP has its roots 39 

in childhood and tracks to adulthood (7), it has been advocated that primordial prevention beginning 40 

as early as from the first years of life can have a large potential to reduce the global burden of high BP 41 

(8). Further, as dietary preferences and habits are largely ingrained during childhood, high sodium 42 

intake in childhood could lead to high sodium intake in adulthood, with associated higher BP levels 43 

and increased risk of CVD.  44 

To the best of our knowledge, there is however no estimation of the long-term effect of sustained 45 

reduction on sodium intake beginning in childhood on CVD later in life. While several cohorts and 46 

trials have investigated the associations between sodium intake in childhood and BP later in childhood 47 

and in early adulthood (9, 10), no study has assessed the effect of reduced salt intake in childhood on 48 

BP after 25 years of age and associated CVD risk in adulthood. Using a simple impact model, we 49 

therefore indirectly estimated the percentage of CVD events and deaths prevented in adulthood by 50 

reducing sodium intake during childhood at the population level. 51 
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Assuming a causal relationship between sodium intake and BP during childhood, we modeled the 52 

effect of a reduction of sodium intake on BP and CVD incidence and mortality in adulthood. First, we 53 

chose two different levels of sodium intake reductions during childhood, i.e., 1 and 2 grams/day 54 

respectively. Second, we calculated the change in systolic BP in childhood caused each sodium intake 55 

reduction, using the findings from a recent systematic review on the effect of sodium intake on BP 56 

during childhood (11). Third, we extrapolated this systolic BP change in childhood to a change in 57 

systolic BP in adulthood, assuming that, a change in 1 mmHg in childhood would lead to a change in 58 

2 mmHg in adulthood, based on the mean difference between the highest and lowest blood pressure 59 

trajectories reported in a cohort study (12). Fourth, we estimated the effect of this change in BP in 60 

adulthood on the risk of CVD later in life, using risk estimates from a recent systematic review (13). 61 

The equations used were the following: 62 

1) ΔSBP child [mmHg] = ΔSBP/Na child [mmHg/g sodium/d] × ΔNa child [g/d] 63 

2) ΔSBP adult [mmHg] = 2 × ΔSBP child [mmHg] 64 

3) ΔCVD (%) = ΔRisk [%/mmHg] × ΔSBP adult [mmHg] 65 

where ΔSBP child is the expected change in systolic BP in children; ΔSBP/Na child is the change in systolic 66 

BP expected for one gram change in sodium intake in children, i.e., 0.8 mmHg/g (11); ΔNa child is the 67 

reduction in sodium intake per day in children, i.e., 1 or 2 g; ΔSBP adult is the expected change in 68 

systolic BP in adults; ΔCVD is the relative reduction in fatal and non-fatal events of coronary heart 69 

disease, stroke, and heart failure, and CVD mortality; ΔRisk is the percentage reduction in coronary 70 

heart disease, stroke, heart failure and CVD mortality per mmHg systolic BP (i.e. 1.7%, 2.7%, 2.8%, 71 

and 1.3% respectively (13)). To estimate the uncertainty around the estimates, we used the 95% 72 

confidence intervals (CI) of the expected change in systolic BP per gram change in sodium intake in 73 

children, i.e., 0.4 to 1.3 mmHg/g (11). 74 

The results are shown in Table 1. We estimated that a reduction of sodium intake by 1 g per day from 75 

childhood to adulthood would reduce BP during childhood by 0.8 mmHg, and during adulthood by 76 
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1.6 mmHg. Due to this reduction in BP in adults, 3% of coronary heart diseases, 3% of strokes, 4% of 77 

heart failures, and 4% of CVD deaths could be prevented. With a sodium reduction of 2 g per day, up 78 

to 6% of coronary heart disease, 5% of stroke, 9% of heart failure, and 9% of CVD deaths could be 79 

prevented. 80 

Our simple model however has several limitations. First, the effect of sodium reduction in childhood 81 

was likely underestimated due to regression dilution bias in the available estimates  due to 82 

measurement errors in sodium intake (14). Second, our analysis assumed a simple linear effect of 83 

sodium intake on BP in childhood, although it has been suggested that the dose-response relationship 84 

between sodium intake and BP could be J- or U- shaped (15, 16). Depending on the level of sodium 85 

intake, this could result in over- or under-estimation of the actual effect in some segments of the 86 

population. Third, we assumed that there was a causal relationship between sodium intake and BP and 87 

that there were no negative consequences of reducing sodium intake irrespective of the baseline 88 

sodium intake level and hypertension status of the individuals (17). Fourth, we assumed a difference 89 

in systolic BP in childhood of 1 mmHg resulted in a change of 2 mmHg in adulthood, although blood 90 

trajectories are much more complex and depend on other factors, such as overweight and smoking 91 

(12). Fifth, we did not consider the effect of a salt intake reduction on diastolic BP. Finally, the 92 

uncertainty around the estimates of the percentage of CVD events and deaths prevented is likely 93 

greater than reported, as our impact model does not account for several sources of uncertainties. 94 

Nevertheless, this modeling study helps evaluate the impact of early life CVD preventive population 95 

based approach. Other studies have shown that population approaches to prevent CVD potentially can 96 

prevent more CVD events and deaths than targeted approaches. For instance, a modelling study using 97 

data from the Framingham Heart Study and the NHANES II found that a reduction of 2 mmHg 98 

diastolic BP at the population level could reduce the percentage of coronary heart diseases by 6% 99 

(18), similarly to what we have found in our analysis. By comparison, a targeted approach where 100 

individuals with diastolic BP above 95 mmHg are given anti-hypertension medication has been 101 

estimated to prevent 4% of the coronary heart disease events (18). 102 
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While limiting sodium intake during childhood would have a small impact from a clinical point of 103 

view, our analysis suggests that it could have a substantial impact on the burden of CVD later in life. 104 

Sodium intake can be limited during childhood by having more low-salt food options and reducing the 105 

amount of salt added during cooking and at the table both at home and at school. Primordial 106 

prevention of high blood pressure starting early in life, through a reduction in sodium intake in 107 

childhood, has the potential to have a substantial impact on the risk of CVD later in life.  108 

  109 
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Table 1. Effect of reducing sodium intake by 1 and 2 g/day in childhood on blood pressure in childhood and on CVD risk and mortality in adulthood. 

Reduction 

in sodium  

(g Na/d) 

Equivalent in 

salt (g NaCl/d) 

Change in systolic 

blood pressure in 

children (mmHg) 

(11) 

Change in systolic 

blood pressure in 

adult (mmHg) 

(12) 

Percentage of 

coronary heart 

diseases prevented 

(13)  

Percentage of  

strokes 

prevented (13) 

Percentage of  

heart failures 

prevented (13) 

Percentage of 

CVD deaths 

prevented (13) 

-1 g -2.5 g -0.8 (-0.4, -1.3)1 -1.6 (-0.8, -2.6)2 -3% (-2%, -5%)2 -3% (-1%, -4%)2 -4% (-2%, -7%)2 -4% (-2%, -7%)2 

-2 g -5 g -1.6 (-0.8, -2.6)1 -3.2 (-1.6, -5.2)2 -6% (-3%, -10%)2 -5% (-3%, -9%)2 -9% (-4%, -14%)2 -9% (-4%, -15%)2

Abbreviations: CVD: cardiovascular diseases; Na: sodium; NaCl: salt. 1 95% confidence interval; 2 lower and upper estimates.  

 



 

 

Summary Table 

 

What is known about topic 

• Reducing sodium intake during childhood is advocated for the primordial prevention of 

hypertension, and cardiovascular diseases.  

• There is no estimation of the effect of sustained reduction on sodium intake beginning in 

childhood on CVD later in life.  

What this study adds 

• This modeling study helps evaluate the impact of sodium reduction in childhood for the 

primordial prevention of cardiovascular diseases incidence and mortality later in life.  

• Our findings suggest that a sodium intake reduction in childhood could prevent a 

substantial proportion of cardiovascular diseases later in life.  
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