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Abstract

Background: Concern has been expressed by some that sodium reduction could lead to 

increased prevalence of hyponatremia and hyperkalemia for specific population subgroups. 

Current concentrations of serum sodium and potassium in the US population can help address 

this concern.

Methods: We used data from the National Health and Nutrition Examination Survey 2009–2016 

to examine mean and selected percentiles of serum sodium and potassium by sex and age group 

This work is written by a US Government employee and is in the public domain in the US.
*Address correspondence to this author at: National Center on Birth Defects & Developmental Disabilities, Centers for Disease 
Control and Prevention, 4770 Buford Highway NE, S106-4, Atlanta, GA 30341. Fax 770-488-8151; yfr6@cdc.gov.
Author Contributions: All authors confirmed they have contributed to the intellectual content of this paper and have met the 
following 4 requirements: (a) significant contributions to the conception and design, acquisition of data, or analysis and interpretation 
of data; (b) drafting or revising the article for intellectual content; (c) final approval of the published article; and (d) agreement to be 
accountable for all aspects of the article thus ensuring that questions related to the accuracy or integrity of any part of the article are 
appropriately investigated and resolved.

Publisher's Disclaimer: Disclaimer: The findings and conclusions presented in this article are those of the authors and do not 
necessarily represent the official position of the Centers for Disease Control and Prevention (CDC).

Authors’ Disclosures or Potential Conflicts of Interest: No authors declared any potential conflicts of interest.

Role of Sponsor: No sponsor was declared.

SUPPLEMENTAL MATERIAL
Supplemental material is available at The Journal of Applied Laboratory Medicine online.

HHS Public Access
Author manuscript
J Appl Lab Med. Author manuscript; available in PMC 2024 March 28.

Published in final edited form as:
J Appl Lab Med. 2021 January 12; 6(1): 63–78. doi:10.1093/jalm/jfaa127.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



among 25 520 US participants aged 12 years or older. Logistic regression models with predicted 

residuals were used to examine the age-adjusted prevalence of low serum sodium and high serum 

potassium among adults aged 20 or older by selected sociodemographic characteristics and by 

health conditions or medication use.

Results: The distributions of serum sodium and potassium concentrations were within normal 

reference intervals overall and across Dietary Reference Intake life-stage groups, with a few 

exceptions. Overall, 2% of US adults had low serum sodium (<135 mmol/L) and 0.6% had high 

serum potassium (>5 mmol/L). Prevalence of low serum sodium and high serum potassium was 

higher among adults aged 71 or older (4.7 and 2.0%, respectively) and among adults with chronic 

kidney disease (3.4 and 1.9%), diabetes (5.0 and 1.1%), or using certain medications (which 

varied by condition), adjusted for age; whereas, prevalence was <1% among adults without these 

conditions or medications.

Conclusions: Most of the US population has normal serum sodium and potassium 

concentrations; these data describe population subgroups at higher risk of low serum sodium 

and high serum potassium and can inform clinical care.

INTRODUCTION

Sodium and potassium are essential electrolytes for human physiological function. However, 

evidence shows that dietary sodium intake is too high in the US, and reductions would 

lower the risk of hypertension and cardiovascular diseases such as heart disease and 

stroke, leading causes of death (1, 2). Because most of US adults’ dietary sodium intake 

comes from sodium added to commercially processed food, (3) public health agencies 

recommend gradual, widespread sodium reduction in the US food supply. Sodium reduction 

strategies include product reformulation such as increased use of salt substitutes/enhancers, 

particularly potassium chloride. Large, rapid reductions in dietary sodium intake, to levels 

below sodium recommendations (i.e., <1500 mg) for the US population, (1) can result 

in statistically significant declines in mean serum sodium levels (4–7). As a result, 

some researchers have concerns (8, 9) that population sodium reduction could result in 

hyponatremia and hyperkalemia, electrolyte disorders that can be fatal (10, 11). Current 

data on the distributions of serum sodium and potassium in the general US population are 

lacking (12–14) and could provide baseline data to monitor concerns and inform sodium 

reduction strategies and clinical practice. Changes to serum levels do not occur with a more 

moderate and gradual reduction in dietary sodium intake or increase in dietary potassium 

intake from foods because compensatory responses in the kidneys ensure serum osmolality 

is maintained (15, 16). For this reason, serum levels are not used as indicators of sodium 

deficiency and potassium excess (1). Impaired serum sodium and potassium could result, 

however, from a number of clinical conditions (e.g., chronic kidney disease) or medications 

(e.g., antihypertensive medications) (17–20). Clinical management of hyponatremia and 

hyperkalemia requires diagnosis and treatment of the underlying cause(s) (17, 18).

Updated estimates of the prevalence of low levels of serum sodium and high levels of 

potassium, especially among subgroups at risk for hyponatremia and hyperkalemia, can help 

clinicians put individual patient levels in the context of the US population. Thus, our primary 

objective was to describe current mean and selected percentiles of serum sodium and 
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potassium concentrations in the US population. Our secondary objectives were to describe 

among US adults (a) the mean and selected percentiles of serum sodium and potassium 

by demographic characteristics, chronic health conditions, and medication use and (b) the 

prevalence of low serum sodium and high serum potassium in the overall population and by 

these subgroups.

MATERIALS AND METHODS

Survey Design and Study Participants

We used data from the National Health and Nutrition Examination Survey (NHANES), a 

complex, multistage survey of the noninstitutionalized US civilian population. NHANES 

protocols have been approved by the National Center for Health Statistics Ethics Review 

Board, and participants have provided written informed consent (parental consent was 

obtained for participants <18 years). Data from NHANES is publicly released in 2-year 

cycles, and survey methods and procedures have been described fully elsewhere (21). For 

this analysis, we used data from participants aged 12 years or older who participated 

in NHANES cycles 2009–2010 through 2015–2016. Participants missing serum sodium/

potassium measurements or females whose pregnancy status was uncertain at the exam or 

who responded “I don’t know” or “refused” on lactating status were excluded from all 

analyses, leaving 25 520 participants for our main analyses.

Serum Sodium and Potassium Concentrations

Serum samples for sodium and potassium measurement were obtained from participants 

aged 12 years or older in the Mobile Examination Center as part of the standard 

biochemistry profile. Detailed collection and processing methods can be found in the 

NHANES Laboratory procedure manuals (22). Specimens were then processed, stored, and 

shipped to the Collaborative Laboratory Services for analysis. The DxC800 system was used 

to measure serum sodium and potassium through indirect (or diluted) ion-selective electrode 

(ISE) methodology.

The analytical range for reportable samples was 100.0–200.0 mmol/L for sodium and 1.0–

15.0 mmol/L for potassium (23, 24). The normal reference interval for serum sodium 

is 135–145 mmol/L (130–140 mmol/L for pregnant women) and for serum potassium is 

3.5–5.0 mmol/L (12). Low serum sodium was defined as <135 mmol/L for adults and 

<130 mmol/L for pregnant women (plasma concentrations are lower during a normal 

pregnancy), and high serum potassium was defined as >5 mmol/L for adults (12). Because 

clinical symptoms usually occur with more severe hyponatremia and hyperkalemia, we 

analyzed prevalence at a range of concentrations of serum sodium (moderate and severe 

hyponatremia defined as serum sodium ≤130 and ≤125 mmol/L, respectively) and potassium 

(mild, moderate, and severe hyperkalemia defined as serum potassium ≥5.5, ≥6.0, and ≥6.5 

mmol/L, respectively) in supplemental analyses (25, 26).

Covariates

Potential covariates examined included age, sex, race and Hispanic origin, smoking status, 

and body mass index. These variables may be associated with differences in serum sodium 
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and potassium concentrations. Impaired sodium and/or potassium may arise from a number 

of medical conditions or prescription drugs (12, 17–20). Using NHANES questionnaire 

and laboratory data available for adults aged 20 or older, we identified participants with 

the following chronic conditions: heart failure, coronary heart disease (CHD), stroke, 

cardiovascular disease (CVD), chronic obstructive pulmonary disease (COPD), cancer, liver 

disease, hypertension, diabetes, thyroid dysfunction, hyperlipidemia, and chronic kidney 

disease (CKD). Information on prescription drug use during to the month before the survey 

was obtained from all participants. Reported medications were matched to drugs in the 

Lexicon Plus database (Cerner Multum, Inc.), a comprehensive database of all prescription 

and some nonprescription drug products available in the United States (27). The Multum 

Lexicon uses a 3-level nested category system that assigns a therapeutic classification 

to each drug and each ingredient of the drug [e.g., losartan has 2 classification levels: 

cardiovascular agents (level 1) and angiotensin-II inhibitors (level 2)]. We identified adults 

aged 20 or older who reported taking one or more medications in one of the therapeutic drug 

classes examined. Detailed definitions used to identify people with a chronic condition(s) 

and/or using medication(s) examined can be found in the online Data Supplement in 

Supplemental Table 1. We also evaluated the prevalence of low serum sodium and high 

serum potassium among participants without any chronic conditions and who were not 

taking any of the prescription medications in supplemental analyses.

Statistical Analyses

Statistical analyses were conducted using SAS callable SUDAAN, version 11 to account 

for the complex survey design. Eight-year sample weights, constructed from 2-year weights 

for participants examined in the Mobile Examination Center for NHANES 2009–2016 

were used to account for unequal sampling probabilities, nonresponse, non-coverage, and 

sample design. The DESCRIPT procedure was used to produce mean, percentiles, and 

standard error estimates of serum sodium and potassium among participants aged 12 

years or older and by sex and age group (28) and among participants aged 20 years 

or older by sociodemographic or health characteristics. Because of small sample sizes, 

analyses examining serum sodium and potassium among pregnant or lactating women were 

considered exploratory.

The CROSSTAB procedure was used to estimate the proportion of people aged 20 or older 

with low serum sodium or high serum potassium, overall and by subgroup. Since serum 

sodium and potassium concentrations increased with age in initial analyses, and medication 

use and medical conditions are more prevalent in older age groups, we adjusted for age 

to determine if there was a difference in the prevalence of low serum sodium and high 

serum potassium among people with and without chronic conditions or using prescription 

medications. Logistic regression models with predicted marginals were used to examine 

these differences adjusted for age (29). We also calculated unadjusted prevalence estimates 

of low serum sodium and high serum potassium among these subgroups. We defined 

unstable estimates as a relative standard error >30% but ≤40% and suppressed estimates as 

a relative standard error >40% (30). Reported P values are based on the Rao–Scott modified 

chi-square test. All tests were two-sided, and a P < 0.05 was considered significant.
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RESULTS

The mean [95% confidence interval (CI)] serum sodium concentration for nonpregnant 

and nonlactating adults aged 19 or older (n = 21 092) was 139.2 (139.0, 139.4) 

mmol/L and for the small number of pregnant women (n = 235) was 137.1 (136.7, 

137.5) mmol/L (Supplemental Table 1). The estimated means and percentiles of serum 

sodium concentration were within normal reference intervals overall and across subgroups 

examined, with a few exceptions (Fig. 1). First percentile estimates and 95% CIs of serum 

sodium concentrations for US males aged 31 or older (n = 8288) (133.1 mmol/L, 95% 

CI: 132.5, 133.7) and females aged 14 or older (n = 12 029) (134.1 mmol/L, 95% CI: 

133.3, 134.9) were below the normal interval. Fifth percentile estimates of serum sodium 

for females 71 or older (n = 1562) (133.9 mmol/L, 95% CI: 133.3, 134.5) and males 51 or 

older (n = 4856) (134.5 mmol/L, 95% CI: 134.1, 134.9) also were below the normal interval. 

In exploratory analyses of pregnant NHANES participants (n = 235), 97.5th percentile 

estimates of serum sodium were above the normal interval (140.8 mmol/L, 95% CI: 140.0, 

141.6).

The mean (95% CI) serum potassium concentration for nonpregnant and nonlactating adults 

aged 19 or older (n = 21 092) was 3.98 (3.96, 4.00) mmol/L and for pregnant women (n 
= 235) was 3.76 (3.72, 3.80) mmol/L (Supplemental Table 2). The means and percentiles 

of serum potassium concentration were within normal reference intervals overall and across 

subgroups examined, with a few exceptions (Fig. 2). First percentile estimates of serum 

potassium for US males aged 19 or older (n = 21 092) (3.29 mmol/L, 95% CI: 3.21, 3.37) 

and females aged 14 or older (n = 12 029) (3.39 mmol/L, 95% CI: 3.31, 3.47) were below 

normal. Fifth percentile estimates of serum potassium for males aged 19–30 (n = 2189) 

(3.50 mmol/L, 95% CI: 3.50, 3.50) and females aged 31 or older (n = 8581) (3.40 mmol/L, 

95% CI: 3.38, 3.42) were below normal. Tenth percentile estimates of serum potassium 

for pregnant women (n = 235) in NHANES were below normal. Ninety-ninth percentile 

estimates of serum potassium for males aged 71 or older (n = 1509) were above normal 

(5.35 mmol/L, 95% CI: 5.13, 5.57).

Overall, the unadjusted prevalence of low serum sodium was 2.3% among US adults aged 

20 or older (n = 20 924) (Table 1) and was significantly higher among older age groups 

(P < 0.001) and among non-Hispanic whites (n = 8600) compared with non-Hispanic 

black (n = 4285) and Hispanic participants (n = 5375) (P = 0.04). Among adults with 

a health condition, the age-adjusted prevalence of low serum sodium was highest among 

those with diabetes (n = 3438, 5.0%), liver disease (n = 813, 4.3%), COPD (n = 1340, 

3.9%), CKD (n = 3693, 3.4%), and hypertension (n = 10029, 3.2%) (Table 2). Adults 

with these conditions had significantly higher age-adjusted prevalence of low serum sodium 

compared to adults who did not report having the condition (P < 0.003). Adults taking one 

or more of the medications in the medication classes examined had a significantly higher 

age-adjusted prevalence of low serum sodium compared with adults not taking a medication, 

with the following exceptions: angiotensin-II receptor blockers, loop diuretics, proton 

pump inhibitors, and nonsteroidal antiinflammatory drugs. By types of medication, the age-

adjusted prevalence of low serum sodium was highest among adults taking phenothiazine 

antipsychotics (n = 363, 6.9%), followed by tricyclic antidepressants (n = 224, 5.9%), 
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potassium-sparing diuretics (n = 390, 5.2%, statistically unreliable), and thiazide diuretics 

(n = 2126, 4.2%). The age-adjusted prevalence of low serum sodium was also significantly 

higher among adults taking angiotensin-converting enzyme (ACE) inhibitors (n = 2918), 

selective serotonin receptor inhibitors (SSRIs) (n = 1420), beta blockers (n = 2583), 

combination antihypertensive medications (n = 1338), and calcium channel blockers (n = 

1935) compared adults who did not report taking these medications. These results were 

similar to those seen in unadjusted analyses (Supplemental Table 4).

Overall, the unadjusted prevalence of high serum potassium among US adult aged 20 or 

older was 0.62% (n = 200 924) (Table 3). The prevalence of high serum potassium was 

significantly higher among older age groups (n = 3071) P < 0.001) and among non-Hispanic 

whites (n = 8600) compared to non-Hispanic Black (n = 4285) and Hispanic participants 

(n = 5375) (P = 0.04). Among adults with a health condition, the age-adjusted prevalence 

of high serum potassium was highest among those with CKD (n = 3693, 1.86%), stroke 

(n = 759, 1.54%), diabetes (n = 3438, 1.10%), and heart failure (n = 671, 1.04%) (Table 

4). Adults with CKD, diabetes, CVD, and stroke had significantly higher age-adjusted 

prevalence of high serum potassium compared to adults who did not report having one of 

these conditions (P < 0.004). The age-adjusted prevalence of high serum potassium was 

highest among adults taking loop diuretics (n = 692, 1.31%), followed by beta blockers (n = 

2583, 1.11%) and ACE inhibitors (n = 2918, 1.00%), and was significantly higher than that 

of adults who did not report taking at least one medication in these classes of medications. 

These results were similar to those seen in unadjusted analyses (Supplemental Table 4).

Overall, the unadjusted prevalence of moderate hyponatremia (serum sodium ≤130 mmol/L) 

among US adults aged 20 or older (n = 20 924) was 0.28% (Supplemental Table 5). Adults 

with COPD (1.02%, statistically unreliable) or hypertension (0.38%) or who reported taking 

phenothiazine antipsychotics (2.23%, statistically unreliable), tricyclic antidepressants 

(1.16%), or thiazide diuretics (0.58%) had significantly higher age-adjusted prevalence of 

moderate hyponatremia compared to adults who did not report having these conditions or 

taking these medications (Supplemental Table 5). Overall, the unadjusted prevalence of mild 

hyperkalemia (≥5.5 mmol/L) among US adults aged 20 or older was 0.11% (Supplemental 

Table 5). Age-adjusted prevalence of mild hyperkalemia was significantly higher for adults 

with some conditions or taking some medications (hyperlipidemia, CKD, hypertension, 

tricyclic antidepressants, ACE inhibitors) compared to adults who did not report having 

these conditions or taking these medications; however, these results were statistically 

unreliable (Supplemental Table 5). Data on the prevalence of severe hyponatremia and 

moderate/severe hyperkalemia could not be presented because of statistical unreliability. 

Among the 6294 participants aged 20 years or older without chronic conditions or who were 

not taking any prescription medications, the unadjusted prevalence of serum sodium <135 

mmol/L was 0.67% and serum potassium >5.0 mmol/L was 0.28% (Supplemental Table 6).

DISCUSSION

During 2009–2016, serum sodium and potassium concentrations were within normal 

reference intervals for most of the US population aged 12 years or older. Our results suggest 

that the prevalence of low serum sodium was <3% among adults aged 20 or older and 
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<7% among adults with chronic conditions or using certain medications. The prevalence 

of high serum potassium was <1 and <2% among these groups, respectively. Prevalence 

estimates of low serum sodium and high serum potassium were <1% for healthy people 

(i.e., those without chronic conditions or who were not taking prescription medications) 

and prevalence of moderate hyponatremia or mild hyperkalemia were also <1% overall. 

Further, prevalence of low serum sodium and high serum potassium was higher among older 

age groups, among people with diabetes and CKD independent of age, and among people 

using certain medication classes, suggesting that these groups may be at higher risk for 

impaired serum sodium and/or potassium and may need individualized recommendations in 

the clinical setting.

Consistent with data from NHANES 1988–1994, mean and selected percentiles of serum 

sodium and potassium in the current analysis were within the normal interval (12). US 

males aged 71 or older had the highest mean and median serum potassium concentration 

of either sex and all age groups (4.16 vs. 4.26 mmol/L in 1988–1994). However, mean and 

percentile estimates of serum sodium and potassium concentrations in the present analysis 

were slightly lower than serum concentrations reported using data from NHANES 1988–

1994 (~1–2 and ~0.1 mmol/L, respectively) (12). Lower concentrations of serum sodium 

and potassium could potentially be due to an instrument change from the Hitachi 737 

used in NHANES III to the Beckman DxC800 used in NHANES 2009–2016. Although 

both instruments use ISE methodology, the College of American Pathologists Chemistry/

Therapeutic Drug Monitoring Survey C-C from 2018 indicated that between platforms, 

serum potassium and sodium may have differences of ~0.2 and 5 mmol/L, respectively (31) 

(personal communication, Christine Pfeiffer, January 2019, CAP Chemistry PT Survey). 

Another possible explanation could be that the distributions of serum sodium and potassium 

have shifted over time among some subgroups. For example, among males aged 71 or older, 

serum sodium in the 10th percentile was 3.8 mmol/L less, the median was 2.3 mmol/L less, 

and the 90th percentile was 1.3 mmol/L less than concentrations reported in 1988–1994, 

whereas serum potassium in the 10th percentile was 0.22 mmol/L less, the median was 0.08 

mmol/L less, and the 90th percentile was 0.02 mmol/L less than concentrations reported in 

1988–1994 (12). Although the reason behind these shifts is not known, it may be related 

to changes in population characteristics (i.e., increases in chronic diseases such as CKD 

and diabetes or increases in use of prescription medications such as antihypertensive or 

antidepressant agents) (31–33).

Overall, ~2% of adults aged 20 or older had a low serum sodium, which is consistent 

with the prevalence reported in 1999–2004 among US adults aged 18 or older (1.72%), 

despite differences in definitions of low serum sodium and age of the population (13). 

In general, our results are consistent with this previous study in that adults who were 

older; were non-Hispanic white; had hypertension, diabetes, or COPD; or were taking 

thiazide diuretics, SSRIs, or antipsychotics had higher prevalence of low serum sodium (13). 

However, contrary to the previous study, we found that people with CKD or liver disease, 

or taking ACE inhibitors or tricyclic antidepressants also had a higher prevalence of low 

serum sodium, whereas people who had a stroke or CHD, or taking angiotensin-II receptor 

blockers (ARBs) did not. Several clinical conditions that predispose people to hyponatremia 

were observed in our study, including CKD, diabetes, COPD, and liver disease (12, 18, 
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26, 34, 35). Similarly, people taking antidepressants (e.g., tricyclic, SSRIs), antipsychotics, 

thiazide diuretics, and ACE inhibitors have been found to be at higher risk for hyponatremia 

(12, 19, 36, 37).

In our study, the prevalence of high serum potassium among adults aged 20 or older was 

lower than the prevalence reported among adult patients with health insurance using data 

obtained from the Marketscan database of patients with a serum potassium measurement 

between 2010 and 2014 (0.68% vs. 1.57% mmol/L) (14). Similar to the few studies that have 

evaluated prevalence of hyperkalemia in the US population and by sociodemographic and 

health characteristics, high serum potassium was higher for adults who were older and those 

with CKD, heart failure, or diabetes (14, 38). Further, consistent with a study evaluating the 

risk of hyperkalemia among certain medication classes, we found that people taking ACE 

inhibitors and beta blockers had a higher prevalence of high serum potassium than those not 

taking these medications (12, 20). Contrary to previous evidence, in our study people taking 

loop diuretics also had a higher prevalence of high serum potassium. While loop diuretics 

increase potassium excretion, people taking loop diuretics could have been at increased 

risk of hyperkalemia because they could have one or more comorbid conditions (e.g., heart 

failure, CKD, diabetes) and/or be using one or more medications (e.g., spironolactone, ACE 

inhibitor) associated with high serum potassium (39, 40).

Our study has some limitations. People who participated in NHANES may systematically 

differ from those who did not participate, although data were weighted to account for 

nonresponse. We examined low serum sodium or high serum potassium in our study because 

assessments of serum osmolality and volume status are needed to classify and differentially 

diagnose hyponatremia (18, 36), and repeated measurements on separate occasions are 

required to clinically diagnose hyperkalemia (25). This could result in misclassification 

of some participants in these analyses, potentially resulting in a higher proportion of 

participants with low serum sodium and high serum potassium concentrations based on 

a single measure. Further, we did not correct estimates of low serum sodium for potential 

cases of pseudo-hyponatremia or hyperglycemia as we could not determine the appropriate 

dilution factor to use to correct for elevated protein or lipid concentrations in using 

indirect ISE method (13). We could also not estimate instances of pseudohyperkalemia 

that could occur due to thrombocytosis, refrigeration during centrifugation of the blood 

sample, or due to temperature variations such as seasonality or geographic location (41). 

Some chronic conditions and medications were based on self-reported data and could be 

subject to response bias. We could not investigate several known causes of hyponatremia 

or hyperkalemia because appropriate measurements were not available in NHANES (e.g., 

syndrome of inappropriate antidiuretic hormone secretion, pituitary disorders, Addison 

disease, beer potomania syndrome, hypoaldosteronism) (18, 25, 36). We did not evaluate 

the association of single drugs with low serum or high serum potassium, nor did we evaluate 

the association of drug interactions (e.g., ACE inhibitors, ARBs, and/or renin inhibitors) or 

drug-disease interactions (e.g., CKD + potassium-sparing diuretics) (38) with high serum 

potassium. Last, to comply with National Center for Health Statistics reporting standards, 

(30) we suppressed the prevalence of low serum sodium among people who reported taking 

certain prescriptions because of small sample size and unreliable estimates.

Overwyk et al. Page 8

J Appl Lab Med. Author manuscript; available in PMC 2024 March 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



CONCLUSION

To our knowledge, this is the first study to update distributions of serum sodium and 

potassium reported in the 2004 Dietary Reference Intake (12) and to examine prevalence 

of low serum sodium and high serum potassium among a representative US population (13, 

14). While most participants had normal serum sodium and potassium concentrations, a 

small proportion of people may be at higher risk for low serum sodium and high serum 

potassium: those with conditions and/or taking medications that alter the homeostatic 

process, such as CKD, diabetes, heart failure, ACE inhibitors, beta blockers, diuretics, 

antidepressants, or antipsychotics. This study provides baseline data for monitoring potential 

adverse changes in prevalence of hyponatremia and hyperkalemia in the US population. As 

recommended by the National Academies of Science and Medicine, future research should 

focus on evaluating the effects of sodium reduction and potassium supplementation (at levels 

based on population sodium recommendations) on balance (i.e., intakes and losses), serum 

concentrations of sodium and potassium, and adverse outcomes (i.e., CVD, hypertension) in 

subpopulations prone to disorders of serum sodium and potassium (1).
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Refer to Web version on PubMed Central for supplementary material.

Nonstandard Abbreviations:

NHANES National Health and Nutrition Examination Survey

US United States

CHD coronary heart disease

CVD cardiovascular disease

COPD chronic obstructive pulmonary disease

CKD chronic kidney disease

CI confidence intervals

ACE inhibitors angiotensin-converting enzyme inhibitors

ARB angiotensin-II receptor blockers

SSRI selective serotonin receptor inhibitors
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IMPACT STATEMENT

Hyponatremia and hyperkalemia (i.e., altered serum sodium and potassium 

concentrations) are electrolyte disorders that can be fatal. There is concern from 

some researchers that strategies to reduce population dietary sodium intake may result 

in hyponatremia and hyperkalemia. Additionally, imbalances in serum sodium and 

potassium could result from a number of clinical conditions or medications and some 

population subgroups may be more at risk for these disorders. Current data on the 

distributions of serum sodium and potassium in the general US population are lacking 

and could provide baseline data to monitor concerns, inform sodium reduction strategies, 

and clinical practice.
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Fig. 1. 
Boxplot of serum sodium (mmol/L) by sex and age group.
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Fig. 2. 
Boxplot of serum potassium (mmol/L) by sex and age group.
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