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Abstract

Background: The dietary sodium-to-potassium ratio (Na:K) is shown to be more strongly associated with an

increased risk of cardiovascular disease (CVD) and CVD-related mortality than either sodium or potassium intake

alone.

Objective: The aim was to estimate the Na:K in the diet of US adults.

Methods: Among US adults from the 2011–2012 NHANES ($20 y; 2393 men and 2337 women), the Na-

tional Cancer Institute method was used to estimate sodium and potassium intakes, Na:K, and the percentage

of individuals with Na:K <1.0 utilizing the complex, stratified, multistage probability cluster sampling design.

Results: Overall, women had a significantly lower Na:K than men (mean 6 SE: 1.32 6 0.02 compared with 1.45 6

0.02). Non-Hispanic whites had a significantly lower Na:K than non-Hispanic blacks and non-Hispanic Asians

(1.34 6 0.02 compared with 1.54 6 0.03 and 1.49 6 0.04, respectively). Only 12.2% 6 1.5% of US adults had a

Na:K < 1.0. The Na:K decreased linearly as age increased. Most adults (90% 6 0.8%) had sodium intakes

>2300 mg/d, whereas <3% had potassium intakes >4700 mg/d. Grains and vegetables were among the highest

contributors to sodium intakes for adults with Na:K < 1.0, compared with protein foods and grains for those with

Na:K $ 1.0. Vegetables and milk and dairy products constituted the primary dietary sources of potassium for

individuals with Na:K < 1.0, whereas mixed dishes and protein foods contributed the most potassium for

individuals with ratios $1.0. Individuals with a Na:K < 1.0 were less likely to consume mixed dishes and

condiments and were more likely to consume vegetables, milk and dairy products, and fruit than those with a Na:K

$ 1.0.

Conclusion: Only about one-tenth of US adults have a Na:K consistent with the WHO guidelines for reduced risk

of mortality. Continued efforts to reduce sodium intake in tandem with novel strategies to increase potassium intake

are warranted. J Nutr 2016;146:745–50.
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Introduction

Sodium and potassium are 2 critical minerals that have
consistently been identified as nutrients of concern in the
American diet (1). Although health professionals continue to

express concerns over high sodium intakes (2), potassium
intakes in the US population are also short of the recommen-
dations (3). These 2 cations have an inverse relation in the
body, complicating this known intake imbalance. Because of
this, it is important to examine not only individual mineral
intakes but also the ratio of these 2 minerals in the diet.
Recent data suggest that the dietary sodium-to-potassium
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ratio (Na:K)8 is more strongly associated with an increased
risk of hypertension and cardiovascular disease (CVD)-
related mortality than the risk associated from either sodium
or potassium alone (4–6).

Determining the ideal Na:K has been a matter of debate,
mainly because of controversy about what constitutes an ideal
sodium intake. TheWHO recommends sodium intake <2000mg/d,
whereas US guidance suggests that 1500 mg/d is adequate and
<2400 mg/d or <2300 mg/d is recommended (7). The Adequate
Intake level for potassium is set at 4700 mg/d for adults in the
United States and Canada (8), whereas the WHO guideline is
$3510 mg/d for adults (9). According to these recommendations,
the Na:K would be <0.49 (i.e., 2300 mg Na/d and 4700 mg K/d)
for healthy individuals. However, in a historic analysis of the
diets of Americans from the 1971–2006NHANES, Drewnowski
et al. (10) showed that the Na:K was never <0.83 in this
population; in fact, only <0.015% of the population achieved
the recommended Na:K. However, the report by Drewnowski
et al. (10) did not use the procedures for estimation of usual
intakes of Americans when drawing such conclusions; that is,

the data were not adjusted for within-person variability, which is
known to substantially influence prevalence estimates at the tails
of the distribution (11–14). To monitor the nutrition status of the
American population, researchers are often interested in the usual
or long-term intake of nutrients (15). The 24-h dietary recall can
capture rich details about dietary intake for a given day, but in-
dividual diets can vary greatly from day to day. Thus, this measure
is not reflective of usual or habitual intake (13, 16, 17). Several
statistical methods were previously reported to adjust the 24-h
dietary recall to better estimate the long-term intake of a particular
nutrient (11, 15, 18–20). With the use of data from NHANES III
(1988–1994), Yang et al. (5) found a beneficial protective effect of
usual Na:Ks < 1.0 and a reduced risk of CVD and all-cause
mortality (5). In light of these findings, this study aimed to 1)
characterize the usual intakes of sodium and potassium and the
Na:K, 2) evaluate adherence to the target Na:K, and 3) examine
dietary patterns byNa:K in the most recently available data on the
current diets of American adults.

Methods

NHANES is a nationally representative, cross-sectional survey that

samples noninstitutionalized, civilian US residents with the use of a

TABLE 1 Dietary sodium, energy, and potassium intakes adjusted for day-to-day variability in the diets of US adults ($20 y) by sex,
age, and race/ethnicity, NHANES 2011–20121

n Energy, kcal/d

Sodium Potassium

mg/d mg/(d � 1000 kcal) .2300 mg/d, % mg/d mg/(d � 1000 kcal) ,4700 mg/d, %

All adults 4730 2048 6 16 3584 6 29 1741 6 8 90 6 1 2795 6 34 1396 6 12 ,3

Age, y

20–39 1647 2182 6 25a 3910 6 41a 1741 6 17 96 6 1a 2769 6 41 1268 6 15c ,3

40–59 1582 2081 6 28b 3635 6 58b 1745 6 18 90 6 1b 2859 6 56 1414 6 20b ,3

$60 1501 1830 6 24c 3095 6 52c 1738 6 26 82 6 2c 2745 6 42 1542 6 16a ,3

Race/ethnicity

Non-Hispanic white 1815 2061 6 25a 3452 6 39a,b 1727 6 11b 87 6 2a,b 2797 6 45a 1429 6 19a,b ,3

Non-Hispanic black 1253 1998 6 33a,b 3310 6 50b 1719 6 17b 84 6 2b 2360 6 49b 1241 6 19c ,3

Hispanic 920 2069 6 48a 3489 6 66a,b 1727 6 23b 88 6 3a,b 2670 6 68a 1361 6 24b ,3

Non-Hispanic Asian 601 1878 6 39b 3630 6 94a 2018 6 33a 92 6 2a 2666 6 66a 1480 6 23a ,3

Men 2393 2367 6 19 4209 6 54 1753 6 11 .97 3203 6 49 1335 6 13 7 6 1

Age, y

20–39 882 2505 6 46a 4519 6 82a 1747 6 24 .97 3135 6 79b 1221 6 17c 6 6 2

40–59 755 2405 6 66b 4293 6 117b 1768 6 18 .97 3322 6 108a 1360 6 22b 4 6 2

$60 756 2108 6 37c 3616 6 69c 1748 6 38 93 6 2 3131 6 48a,b 1472 6 17a 8 6 2

Race/ethnicity

Non-Hispanic white 929 2391 6 31a 4058 6 60 1750 6 16b 97 6 1 3125 6 59a 1369 6 17a 5 6 1

Non-Hispanic black 603 2278 6 56a,b 3730 6 70 1708 6 22b 93 6 1 2619 6 89b 1197 6 15c ,3

Hispanic 471 2378 6 58a,b 4060 6 77 1743 6 27b 96 6 3 2963 6 89a 1292 6 29b 3 6 1

Non-Hispanic Asian 311 2164 6 62b 4015 6 135 1915 6 29a .97 2895 6 111a 1391 6 24a ,3

Women 2337 1734 6 25 2979 6 23 1728 6 19 83 6 1 2403 6 33 1456 6 18 ,3

Age, y

20–39 765 1812 6 27a 3213 6 58a 1730 6 31 95 6 3a 2350 6 48 1319 6 21c ,3

40–59 827 1772 6 39a 3019 6 61b 1723 6 29 81 6 3b 2431 6 44 1463 6 27b ,3

$60 745 1596 6 27b 2658 6 54c 1729 6 21 72 6 3b 2422 6 44 1597 6 20a ,3

Race/ethnicity

Non-Hispanic white 886 1738 6 36a,b 2860 6 44b 1705 6 22b 80 6 2 2475 6 51a 1487 6 27a ,3

Non-Hispanic black 650 1765 6 35a 2956 6 70b 1730 6 23b 78 6 2 2143 6 37b 1280 6 24b ,3

Hispanic 449 1730 6 41a,b 2868 6 66b 1707 6 31b 81 6 4 2342 6 58a 1434 6 28a ,3

Non-Hispanic Asian 290 1609 6 44b 3271 6 120a 2111 6 55a 87 6 3 2455 6 25a 1558 6 39a ,3

1 Values are means 6 SEs unless indicated otherwise. Labeled means in a column within a group without a common superscript letter are significantly different, P # 0.01.

Multiple pairwise t tests were used for comparisons between population groups with df dictated by the NHANES sample design. Sex comparisons were not made because

of statistically higher energy intakes among men compared with women. Sex differences in nutrient intake per 1000 kcal are presented within the text.

8 Abbreviations used: AMPM, Automated Multiple-Pass Method; CVD, cardio-

vascular disease; Na:K, dietary sodium-to-potassium ratio.
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complex, stratified, multistage probability cluster sampling design (21).

NHANES is conducted by the US CDC National Center for Health

Statistics, who obtained written informed consent for all participants or

proxies. The NHANES survey protocol was approved by the National

Center for Health Statistics research ethics review board.
In this study, data from the 2011–2012 NHANES were assessed for

adults (age$20 y; n = 5560). From this sample, fewer adults participated

in the examination component (n = 5319); we excluded individuals who

did not complete or who had incomplete 24-h dietary recall data (n =

519) or women who were pregnant and/or lactating (n = 70). Thus, this

study includes data for 4730 participants.
NHANES participants were asked to complete an in-person house-

hold interview, during which time demographic data (including age, sex,

and race/ethnicity) were collected through a computer-assisted personal

interview. Self-reported racial/ethnic groups, as defined in NHANES and

used in this analysis, were as follows: non-Hispanic white, non-Hispanic

black, Hispanic, non-Hispanic Asian, and ‘‘other’’ (referred to hereafter

as white, black, Hispanic, and Asian). After NHANES participants

completed the in-person interview, they underwent a health examination

in a Mobile Examination Center, and an in-person 24-h dietary recall

was collected as part of the WhatWe Eat in America survey (22). Finally,

another 24-h dietary recall was collected via a telephone interview 3–

10 d after the visit to ensure that weekday and weekend days were

represented. Dietary data were weighted for day of the week of collection

to ensure equal distribution across each day of the week. Both 24-h

recalls were collected with the use of the USDA�s Automated Multiple-

Pass Method (AMPM) (23, 24). The 2011–2012 USDA Food and

Nutrient Database for Dietary Studies was used to convert foods and

beverages as consumed into gram amounts and to determine their

respective nutrient values (25). Foods and beverages were grouped with

the use of the 2011–2012 What We Eat in America Food Categories to

identify their contributions to sodium and potassium in the diet. Dis-

cretionary salt added at the table was not quantified. Because dietary

supplements do not contribute substantially to sodium or potassium intakes

and are not commonly found in high amounts in US products, supplements

were not included in these estimates.

Urinary sodium and potassium are considered the gold standard

method of assessment for sodium and potassium intakes but were not

available during these survey years for analysis. Validation studies

reported accuracy, calculated as the ratio of reported sodium intake to

that estimated from the urinary biomarker, as 0.93 (95% CI: 0.89, 0.97)

for men and 0.90 (95% CI: 0.87, 0.94) for women on average (26).

All statistical analyses were performed with the use of SAS software

(version 9.3; SAS Institute Inc) and SAS-callable Sudaan software

(version 11.0; RTI International). Sample weights were used to account

for differential nonresponse and/or noncoverage, to adjust for planned

oversampling of some groups, and to adjust for uneven representation

of days of the week. Means and SEs were estimated for sodium and

potassium intakes per 1000 kcal and are presented in mg/d. The Na:K

was estimated for each participant.

The means and percentages presented in Tables 1 and 2 reflect an
adjustment for within-person variability with the use of the amount-only

part of the National Cancer Institute method to estimate usual intake

distributions (15). The covariates in the model included the sequence and

mode of administration of the 24-h dietary recall and the day of the week

on which the 24-h dietary recall was collected, dichotomized as the

weekend (Friday to Sunday) or weekday (Monday to Thursday). The

National Cancer Institute method was also used to estimate the mean

intakes per 1000 kcal, the mean Na:K, and the percentage of individuals

with a Na:K < 1.0 over the long term. SEs for the usual intake statistics

were approximated by Fay�s Modified Balanced Repeated Replication

technique (27, 28). Replicate weights were post-stratified to control

totals computed from the initial sample weights. One-day mean intakes

were used to compare between individuals by theWHONa:Ks (i.e., <1.0

compared with$1.0) (Figure 1, Table 3, and Supplemental Tables 1 and

2). SEs were approximated by the Taylor Series Expansion. Multiple

pairwise t tests were used for all comparisons between population

groups, with df dictated by the NHANES sample design. Statistical

significance was set at P #0.01.

Results

On the basis of 2011–2012 NHANES data, US adults consumed
;2000 kcal/d, 3600 mg sodium/d, and 2800 mg potassium/d on
average (Table 1). Among men and women, sodium and energy
intakes decreased, and potassium intakes increased with ad-
vancing age, although no trends were observed for sodium or
potassium intakes when expressed as a function of energy with
age. However, the prevalence of intakes >2300 mg sodium/d
decreased with age. Asians did not differ from whites or
Hispanics for sodium intakes, but Asians had statistically higher
intakes than blacks. Non-Hispanic Asian women had higher
sodium intakes than all other racial/ethnic groups. No differ-
ences were observed for sodium intakes per 1000 kcal when age
groups were examined or when men were compared with
women for all age and racial/ethnic groups, with the exception
of Asian women compared with men, who had values of 2111
mg sodium/(d � 1000 kcal) and 1915 mg sodium/(d � 1000 kcal),
respectively (P = 0.0026). However, within both sexes and when
both sexes were combined, Asians had the highest intakes
compared with all other race/ethnic groups.

Among men, potassium intakes were higher in individuals
aged 40–59 y than individuals aged 20–39 y but did not differ

TABLE 2 The Na:K and prevalence of Na:Ks , 1.0 in the diets
of US adults ($20 y) adjusted for day-to-day variability by sex, age,
and race/ethnicity, NHANES 2011–20121

n Na:K Na:K , 1.0, %

All adults 4730 1.38 6 0.01 12 6 2

Age, y

20–39 1647 1.51 6 0.02a 4 6 1b

40–59 1582 1.36 6 0.03b 13 6 3a

$60 1501 1.23 6 0.02c 20 6 3a

Race/ethnicity

Non-Hispanic white 1815 1.34 6 0.02c 16 6 2a

Non-Hispanic black 1253 1.54 6 0.03a 2 6 1b

Hispanic 920 1.38 6 0.03b,c 6 6 2b

Non-Hispanic Asian 601 1.49 6 0.04a,b 8 6 2b

Men 2393 1.45 6 0.02 7 6 1

Age, y

20–39 882 1.57 6 0.02a 2 6 1b

40–59 755 1.42 6 0.03b 6 6 2b

$60 756 1.30 6 0.03c 16 6 3a

Race/ethnicity

Non-Hispanic white 929 1.42 6 0.02b 10 6 2a

Non-Hispanic black 603 1.57 6 0.03a 1 6 1a,b

Hispanic 471 1.46 6 0.04a,b 3 6 3a,b

Non-Hispanic Asian 311 1.51 6 0.03b 7 6 3b

Women 2337 1.32 6 0.02 18 6 2

Age, y

20–39 765 1.44 6 0.03a 7 6 3b

40–59 827 1.31 6 0.03b 21 6 4a

$60 745 1.17 6 0.02c 24 6 5a

Race/ethnicity

Non-Hispanic white 886 1.27 6 0.03c 23 6 4a

Non-Hispanic black 650 1.52 6 0.03a 2 6 2b

Hispanic 449 1.30 6 0.03b,c 11 6 2b

Non-Hispanic Asian 290 1.47 6 0.07a,b 10 6 4a,b

1 Values are means6 SEs unless indicated otherwise. Labeled means in a column within

a group without a common superscript letter are significantly different, P# 0.01. Multiple

pairwise t tests were used for comparisons between population groups with df dictated

by the NHANES sample design. Na:K, dietary sodium-to-potassium ratio.
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from adults aged $60 y. By contrast, no differences in mean
potassium intakes were observed for women by age group.
Overall and among women, potassium intake was significantly
lower for blacks than for all other racial/ethnic groups. When
potassium was expressed per 1000 kcal, women had higher
intakes than men (comparisons not shown in data tables), and
intakes increased with age.

The majority of American adults (90%) had sodium intakes
>2300 mg/d, whereas a small percentage (<3%) had intakes
aligned with the potassium recommendations of 4700 mg/d.
Overall, the prevalence of sodium intakes >2300 mg/d decreased
with age. Men had higher compliance with potassium recom-
mendations, but the percentage who achieved recommended
intakes remained <10% across all age groups.

Women had a significantly lower Na:K than men (1.32
compared with 1.45, respectively), which was consistent across all
age groups and for whites and Hispanics but not blacks and Asians
(Table 2; statistical comparison not shown). Non-Hispanic whites
had significantly lower Na:Ks than did blacks and Asians, but their
ratios did not differ from those of Hispanics. Only 12% of adults
had a Na:K < 1.0. Among men and women, the Na:K decreased,
and the prevalence ofmeeting the 1.0 cutoff increased linearly as age

increased. A significantly higher proportion of women (18%) met
the recommended Na:K < 1.0 than did men (7%) (data not shown).
Across all categories, a significantly higher proportion of whites had
a Na:K < 1.0 than did all other racial/ethnic groups (Table 2).

Mixed dishes (e.g., combinations of foods consumed together
not categorized elsewhere, including sandwiches, soups, pizza,
and Asian and Mexican dishes) provided the greatest contribu-
tion to sodium (34%) and potassium (19%) intakes in the
American diet (Supplemental Table 1). When mixed dishes were
consumed, pizza alone contributed to 40% of the daily sodium
intakes (data not shown). As a group, individuals who had a
Na:K < 1.0 were less likely to consume mixed dishes and
condiments and were more likely to consume vegetables, milk
and dairy, and fruit (Figure 1 and Supplemental Tables 1 and
2). No differences were noted in food group consumption for
meeting or exceeding the Na:K for grains, beverages (i.e.,
alcohol, nonalcohol, water), protein foods, or fats and oils.

Mixed dishes were a large contributor to sodium intakes for
both Na:K categories (i.e., <1.0 and $1.0); however, mixed
dishes and condiments had a higher contribution to sodium
intakes of individuals with a Na:K $ 1.0. By contrast, grains,
snacks/sweets, vegetables, and dairy were among the food
groups with higher contributions to sodium for individuals with
a Na:K < 1.0 (Table 3). Milk and dairy, beverages, and fruit were
more important sources of potassium in the diet for individuals
with a Na:K < 1.0, whereas mixed dishes and protein foods
contributed the most potassium for individuals with Na:Ks $
1.0 (Table 3).

Discussion

This analysis reveals that 90% of US adults do not meet the
recommendations for sodium intake and <3% meet recommen-
dations for potassium intake. These themes were consistent
across age and racial/ethnic groups. Asian adults had the highest
consumption of both sodium and potassium, adjusted for energy
intakes (i.e., per 1000 kcal) compared with all other race/ethnic
groups. To our knowledge, this is the first report to characterize
sodium, potassium, and the Na:K among Asian adults with the
use of NHANES data. However, there is cause for public health

FIGURE 1 Prevalence (%) of selected food groups in the diets of US

adults ($20 y; Na:K , 1.0: n = 1183; Na:K $ 1.0: n = 3547) NHANES

by Na:Ks, NHANES 2011–2012. *Different from Na:K , 1.0, P # 0.01.

Na:K, dietary sodium-to-potassium ratio.

TABLE 3 Reported food group contribution to sodium and potassium in the diets of US adults ($20 y)
by Na:K cutoffs, NHANES 2011–20121,2

Contribution to sodium intakes, % Contribution to potassium intakes, %

Na:K , 1.0 (n = 1183) Na:K $ 1.0 (n = 3547) Na:K , 1.0 (n = 1183) Na:K $ 1.0 (n = 3547)

Mixed dishes 23.3 6 1.0 36.6 6 1.0* 10.7 6 0.7 23.4 6 0.7*

Protein foods 23.6 6 0.9 21.6 6 0.7 14.8 6 0.7 17.8 6 0.5*

Grains 15.0 6 0.7 12.2 6 0.3* 5.9 6 0.3 6.3 6 0.2

Snacks and sweets 8.9 6 0.5 7.6 6 0.3* 7.4 6 0.7 8.6 6 0.4

Vegetables 9.1 6 0.4 5.9 6 0.3* 15.5 6 0.7 13.3 6 0.4*

Milk and dairy 7.8 6 0.3 4.9 6 0.4* 11.5 6 0.71 7.6 6 0.3*

Condiments 3.1 6 0.3 4.8 6 0.3* 1.1 6 0.2 2.2 6 0.1*

Fats and oils 3.4 6 0.4 2.5 6 0.1* 0.8 6 0.1 0.8 6 0.1

Non-alcohol beverages 3.0 6 0.4 2.2 6 0.1 19.1 6 1.0 12.8 6 0.4*

Water 1.6 6 0.1 1.1 6 0.04* ,0.1 ,0.1

Alcohol beverages ,0.5 ,0.5 3.0 6 0.3 2.3 6 0.2*

Fruit ,0.1 ,0.1 9.3 6 0.4 4.6 6 0.2*

1 Values are means 6 SEs unless indicated otherwise. t tests were used to compare the Na:K groups with df dictated by the NHANES

sample design. *Difference from Na:K , 1.0, P # 0.01. Na:K, dietary sodium-to-potassium ratio.
2 Unlike the National Cancer Institute-adjusted statistics that represent long-term, usual dietary intake estimates presented in Tables 1 and

2, the food intake statistics here are estimates of intake on any given day. The above sample sizes reflect a categorization of the NHANES

respondents on the basis of their daily Na:Ks and describe the sample, not the population.
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concern across all age and racial/ethnic groups, given the
literature that documents the role of sodium and potassium in
hypertension (8, 29–31). Hypertension is an important contributor
to CVD death in the United States (31).

A recent NHANES report documents that individuals with
hypertension have higher usual sodium intakes and lower usual
intakes of potassium (6). Despite our lack of understanding of
the exact mechanisms, both sodium and potassium were shown
to have direct roles in blood pressure; therefore, studying the
ratio of intakes has been a method to examine dietary intakes
relative to hypertension and cardiovascular health. In the 2005–
2010 NHANES, adults with hypertension had a significantly
higher Na:K than nonhypertensive individuals; however, this
NHANES report did not provide overall estimates for all American
adults or for Asians. Our analysis extends this previous
research and indicates that only about 1 in 4 American adults
has a Na:K < 1.0.

Usual Na:Ks < 1.0 reported inNHANES III (1988–1994) were
previously associated with a lower risk of increased risk of death
from all causes, CVD, and ischemic heart disease. The above-
described analysis by Yang et al. (5) dichotomized adults into 2
age groups: <60 y or $60 y. Thus, we can make comparisons
between the 2 NHANES survey periods from 1988–1994 to
2011–2012 only for older adults (i.e., $60 y). Among older
adults, the Na:K shifted from 1.16 to 1.30 for men and from 1.03
to 1.32 for women. Both the 1988–1994 NHANES and the
2011–2012 NHANES document the highest Na:K for black
adults than for all other race/ethnic groups. Previous NHANES
reports have also suggested that blacks had the highest Na:K
when stratified by sex (5) and by hypertension status (6) than all
other race/ethnic groups; however, neither of these reports
assessed the prevalence of Na:Ks < 1.0 or included Asians. Our
analysis suggests that Asians have Na:Ks similar to black adults;
however, compared with black Americans, Asian adults do not
have the high prevalence of hypertension and other cardiovascu-
lar disorders. These findings may be explained in part by
differences in body weight, genetics, and lifestyle factors, which
are beyond the scope of this analysis.

Our examination of US dietary patterns associated with
meeting the recommended dietary intake Na:K provides a
starting point to evoke dietary changes. The largest contributor
to sodium intakes for those with a Na:K $ 1.0 were mixed
dishes (including chili, stews, pasta dishes, burritos/tacos,
pizza, and soups). These same foods are the top contributors to
potassium, not because they are a good source of the nutrient
but because of their ubiquitous consumption by the American
population. Fruits, vegetables, and dairy products are rich
sources of potassium but tend to be consumed less frequently
by US adults (32). Increasing potassium-rich food intakes
while reducing intake of foods high in sodium would
improve the Na:K. Overall, our data support previous
reports both on sodium and potassium intakes but also on overall
dietary patterns consistent with heart health. The Dietary
Approaches to Stop Hypertension (DASH) trial and subse-
quent similar investigations have displayed the importance of
the healthy overall combinations and patterns of foods and
nutrients for health, rather than simply focusing on sodium
reduction in isolation (33).

The strengths of this investigation include the use of a large,
nationally representative cohort of adults, inclusion of data from
Asians, and examination of both nutrient- and food-level contri-
butions to the diet. Moreover, we estimated usual intakes that
account for measurement error and day-to-day variability in
dietary assessment. This study has some limitations. Currently,

the only available data on Asians are from the 2011–2012
NHANES, and this report does not include sodium and
potassium from dietary supplements, although this tends to be
low. The analysis did not include discretionary salt added at the
table, which accounts for a small amount of daily sodium intake.
Mattes and Donnelly (34) previously estimated that 5% of
average daily sodium intake came from salt added at the table.

All dietary data are limited by the accuracy and currency of
the databases used to estimate nutrient intakes from foods and
beverages reported. Sodium validation of the 24-h dietary recall
indicates that differential reporting exists by sex: the mean
reporting accuracy was 0.93 (95% CI: 0.89, 0.97) for men and
0.90 (95% CI: 0.87, 0.94) for women (26). A pooled analysis of
5 large validation studies of self-reported sodium and potassium
intakes from 24-h dietary recall compared with recovery
biomarkers indicates under-reporting in the range of 0–4% for
potassium and 4–13% for sodium; however, the Na:K was much
better assessed than sodium intakes alone (i.e., 5–9%) (35).
Furthermore, energy under-reporting is a known limitation with
self-reported dietary data (36); however, the AMPM dietary
instrument has been validated for energy and sodium. Energy
under-reporting by ;3% in normal adults and 11% in over-
weight adults was previously documented with the use of the
AMPM method (24).

In summary, this report illustrates that about one-tenth of
US adults have a Na:K consistent with the WHO guidelines, and
these individuals may have a reduced risk of CVD-related
mortality. Continued efforts to reduce sodium in tandem with
novel strategies to increase potassium intakes are warranted.
Dietary modification is a cost-effective public health interven-
tion strategy. Our data suggest that blacks and Asians have the
most unfavorable Na:K in the United States
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