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Abstract

Background: Higher levels of sodium and lower levels of potassium intake are associated with higher
blood pressure. However, the shape and magnitude of these associations can vary by study
participant characteristics or intake assessment method. Twenty-four—hour urinary excretion of
sodium and potassium are unaffected by recall errors and represent all sources of intake, and were
collected for the first time in a nationally representative US survey. Our objective was to assess the
associations of blood pressure and hypertension with 24-hour urinary excretion of sodium and
potassium among US adults.

Methods: Cross-sectional data were obtained from 766 participants age 20 to 69 years with complete
blood pressure and 24-hour urine collections in the 2014 National Health and Nutrition Examination
Survey, a nationally representative survey of the US noninstitutionalized population. Usual 24-hour
urinary electrolyte excretion (sodium, potassium, and their ratio) was estimated from <2 collections on
nonconsecutive days, adjusting for day-to-day variability in excretion. Outcomes included systolic and
diastolic blood pressure from the average of 3 measures and hypertension status, based on average
blood pressure 2140/90 and antihypertensive medication use.

Results: After multivariable adjustment, each 1000-mg difference in usual 24-hour sodium excretion
was directly associated with systolic (4.58 mm Hg; 95% confidence interval [Cl], 2.64-6.51) and
diastolic (2.25 mm Hg; 95% CI, 0.83-3.67) blood pressures. Each 1000-mg difference in potassium
excretion was inversely associated with systolic blood pressure (-3.72 mm Hg; 95% CI, —6.01 to
—1.42). Each 0.5 U difference in sodium-to-potassium ratio was directly associated with systolic blood
pressure (1.72 mm Hg; 95% CI, 0.76-2.68). Hypertension was linearly associated with progressively
higher sodium and lower potassium excretion; in comparison with the lowest quartile of excretion, the
adjusted odds of hypertension for the highest quartile was 4.22 (95% ClI, 1.36-13.15) for sodium, and
0.38 (95% CI, 0.17-0.87) for potassium (P<0.01 for trends).



Conclusions: These cross-sectional results show a strong dose-response association between
urinary sodium excretion and blood pressure, and an inverse association between urinary potassium
excretion and blood pressure, in a nationally representative sample of US adults.
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