
868 American Journal of Hypertension 32(9) September 2019

Original article

High dietary sodium and low dietary potassium are 
known risk factors for hypertension,1 a major contrib-
utor to cardiovascular disease (CVD) and the leading 
cause of death in the United States.2 The relationship be-
tween higher sodium and higher blood pressure (BP) has 
long been established,3 prompting the US Department 
of Agriculture (USDA) to recommend limiting so-
dium intake to <2,300  mg/day.4,5 Likewise, USDA die-
tary guidelines call for optimizing potassium intake to 
≥4,700 mg/day.4 Yet, intake of sodium for most Americans 

far exceeds recommendations, whereas intake of potas-
sium falls short—it is estimated that in the United States, 
mean sodium intake is 3,608 mg/day, whereas median po-
tassium intake is 2,155 mg/day.6 As such, only 25%6 and 
1.4%7 of the US population meet current USDA targets for 
sodium and potassium, respectively. In response to this 
public health challenge, a myriad of initiatives have fo-
cused on reducing sodium intake on a population level.8 
Thus, on-going surveillance of population-based sodium 
and potassium intake is necessary to assess the scope of 
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BACKGROUND
High sodium and low potassium consumption are risk factors for hy-
pertension. The objectives of this study were to describe usual daily in-
take of sodium and potassium among US Hispanics/Latinos of diverse 
background groups and estimate the proportion meeting guidelines 
for dietary sodium and potassium intake.

METHODS
We studied 16,171 participants of the Hispanic Community Health 
Study/Study of Latinos (HCHS/SOL), a diverse group of self-identified 
Hispanics/Latinos aged 18–74 years from 4 US communities. In 2008–
2011, all HCHS/SOL participants underwent a standardized exam-
ination. Median usual daily intake of dietary sodium and potassium 
were derived from two 24-hour diet recalls; standard errors and 95% 
confidence intervals (CIs) were calculated using boot strap methods. 
Meeting 2015 US Department of Agriculture guidelines was defined 
as an intake of <2,300  mg/day of sodium and ≥4,700  mg/day of 
potassium.

RESULTS
Among US Hispanics/Latinos, median usual daily intake of sodium was 
2,574 mg (95% CI: 2,547, 2,600) among women and 3,747 mg (95% CI: 
3,697, 3,796) among men. Median usual daily intake of potassium was 
2,069 mg (95% CI: 2,046, 2,092) among women and 2,649 mg (95% CI: 
2,615, 2,683) among men. Overall, only 21.3% (95% CI: 20.2%, 22.4%) 
of the US Hispanic/Latino population met 2015 recommendations for 
sodium and 0.6% (95% CI: 0.4%, 0.8%) for potassium.

CONCLUSIONS
Among US Hispanics/Latinos intake of sodium is too high and potas-
sium too low. Strategies to reduce sodium intake while simultaneously 
increasing intake of potassium in this US population are warranted.

Keywords:  blood pressure; Hispanics; hypertension; Latinos; potassium; 
recommendations; sodium.
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the issue and identify subgroups that may benefit from 
additional intervention.

Among US Hispanics/Latinos, a fast growing segment of 
the US population,9 the intake of sodium and potassium has 
not been fully characterized. For example, although results 
from National Health and Nutrition Examination Survey 
(NHANES), have described sodium and potassium intake 
among Mexican Americans (median of 3,251  mg/day and 
2,586  mg/day respectively)7 and shown intake to be com-
parable to that of non-Hispanic Whites,6 the US Hispanic/
Latino population is heterogeneous9 with varying die-
tary patterns10 and CVD burden.11 In fact, in contrast to 
findings among Mexican Americans, results from 2 studies 
in New York City,12–14 including a population-based study,12 
showed that Hispanic/Latinos, mostly of Caribbean back-
ground, had significantly higher sodium12,14 and lower 
potassium13 intake than non-Hispanic/Latino Whites. 
Further, results from 447 participants enrolled in the Study 
of Latinos: Nutrition and Physical Activity Assessment 
Study (SOLNAS), a substudy of the Hispanic Community 
Health Study/Study of Latinos (HCHS/SOL), suggest there 
may be variation in measures of sodium and potassium in-
take by Hispanic/Latino background.15 However, given the 
difficulties in recruiting large samples of Hispanics/Latinos 
from diverse backgrounds, to date, no prior study has fully 
characterized and directly compared sodium and potas-
sium intakes in a large population-based study of diverse 
Hispanics/Latinos. Further, it remains unknown what pro-
portion of US Hispanics/Latinos meet sodium and potas-
sium intake guidelines.

Therefore, using data from the HCHS/SOL study which 
enrolled more than 16,000 diverse US Hispanics/Latinos 
across 4 sites, we aimed to estimate, usual intake of so-
dium, potassium, and molar sodium-to-potassium (Na-K) 
ratio and to determine whether intake differs by Hispanic/
Latino background group. We also aimed to estimate the 
proportion of the US Hispanic/Latino population meeting 
recommendations for sodium and potassium.

METHODS

Study population

The HCHS/SOL is a population-based study of 16,415 
Hispanic/Latino community dwelling adults ages 18–74 at 
baseline (in 2008–2011).16 Participants were recruited from 
communities surrounding four field sites: Bronx, New York; 
Chicago, Illinois, Miami-Dade, Florida; and San Diego, 
California. A 2-stage area probability sample of households 
was selected with stratification and over-sampling at each 
stage in order to obtain a diverse sample representative of the 
Hispanic/Latino population across the 4 sites.17 Once selected 
and recruited, participants underwent a standardized exam-
ination between 2008 and 2011. Participants were asked to 
bring in their current medications for review, to undergo a 
clinical examination, have fasting blood samples collected, 
and answer a questionnaire pertaining to their medical 
histories and health behaviors, including two 24-hour diet 
recalls. All participants provided informed consent and the 
study was approved by each study site, coordinating center 

and reading center institutional review boards. Detailed 
study methods have been described elsewhere.16,17

Dietary sodium and potassium

Dietary sodium and potassium intake were assessed 
with two 24-hour dietary recalls. The first recall was col-
lected during the in-person HCHS/SOL clinic interview;10 
the second recall was collected via phone within 3 months 
of the first assessment. Depending on language prefer-
ence, interviews were conducted in English or Spanish by 
a trained research assistant. A  food-amounts booklet was 
given to all participants to quantify portion sizes. Using 
Nutrition Data System for Research software which uses 
the multiple-pass method18 and was developed by Nutrition 
Coordinating Center at the University of Minnesota, values 
for sodium (mg/day), and potassium (mg/day) were derived. 
The Nutrition Data System for Research software includes 
over 18,000 foods, 8,000 brand name products, including 
Hispanic/Latino foods. Of the full HCHS/SOL sample of 
16,415 participants, 16,171 (99.5%) had at least one recall 
and 93.7% had two 24-hour diet recalls.

Measurement of covariates

HCHS/SOL participants reported their age, sex, self-
identified Hispanic/Latino background (Central American, 
Cuban, Dominican, Mexican, Puerto Rican, or South 
American), educational attainment (<high school (HS), 
HS or equivalent, or >HS), income (<$20,000, $20,000–
<$50,000, or $50,000 or more), nativity (US born, or foreign 
born, including Puerto Rico), whether they currently smoke, 
and whether they take dietary supplements.

Height in meters and weight in kilograms measured 
at the study visit were used to calculate body mass index 
(BMI, in kg/m2). After a 5-minute rest period, 3 seated BP 
measurements were taken using an automatic sphygmo-
manometer (OMRON HEM-907  L). All 3 measurements 
were averaged. Hypertension was defined according to 
recommendations at the time the study was conducted, as 
systolic BP ≥ 140 mm Hg or diastolic BP ≥ 90 mm Hg, or 
documented use of anti-hypertension medication through 
scanned medications.19 Diabetes status was defined as 
fasting plasma glucose ≥126 mg/dl, a 2-hour postload glu-
cose level ≥200 mg/dl, A1C level ≥6.5%, or documented use 
of hypoglycemic agents.20 Chronic kidney disease (CKD) 
was defined as having an estimated glomerular filtration rate 
<60 ml/minute/1.73 m2.21

Meeting recommendations

The study was conducted 2008–2011 and the USDA 
updated its guidelines for sodium intake in 2015. Therefore, 
we considered both 2010 and 2015 guidelines to reflect (i) 
guidelines at the time the study was conducted and (ii) cur-
rent guidelines. Meeting the 2010 USDA recommendations for 
sodium was defined as <2,300 mg/day in the general popula-
tion, and <1,500 mg/day for individuals with clinically relevant 
characteristics which include those: age 51+, black, with hyper-
tension, diabetes, or CKD.22 Given that among US Hispanics/
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Latinos, race is often conflated with ethnicity23 and was not 
consistently reported in the HCHS/SOL, we did not consider 
race as a clinically relevant characteristic for the current anal-
ysis. Meeting the 2015 USDA recommendation for sodium 
was defined as <2,300 mg/day for all.4 For potassium intake, 
meeting USDA recommendations was defined as ≥4,700 mg/
day.22 We also considered the World Health Organization 
(WHO) potassium recommendation, a less stringent criteria, 
which was defined as potassium intake of ≥3,510  mg/day.24 
Finally, although the USDA does not have a recommendation 
for dietary Na-K ratio, we considered the WHO recommenda-
tion of molar Na-K ratio no greater than 1.25

Statistical analyses

Before characterizing intake of sodium and potassium in 
the population, we first described sociodemographic and 
clinically relevant characteristics overall and by sex. These 
analyses accounted for the complex survey design and were 
weighted by nonresponse adjusted, trimmed, and calibrated 
to US 2010 Census in the target area.

Next, to examine usual intake of sodium and potassium, 
we used methods and SAS macros (version 2.1) developed 
by the National Cancer Institute (NCI) to estimate the distri-
bution of ubiquitously consumed nutrients (i.e., consumed 
everyday). This methodology, described elsewhere,26 fits 
a nonlinear mixed model with a Box-Cox transforma-
tion to accommodate the skewness of the nutrient intake, 
and accounts for the within- and between-person variance 
components to correct for the high intraindividual varia-
tion intrinsic to 24-hour recalls. Using parameters estimated 
and Monte Carlo simulation, 100 pseudo-persons for each 
individual were generated to estimate the nutrient distribu-
tion stratifying by sex and Hispanic/Latino background, ed-
ucation, income, nativity, smoking status, supplement use, 
BMI group, and by clinically relevant characteristics (age 
>50  years, with hypertension, diabetes, or CKD). Because 
HCHS/SOL has a complex survey design, we used 100 boot-
strap samples to estimate standard errors and calculate 95% 
confidence intervals (CI) around the parameter estimates 
generated by the NCI models. Non-overlapping confidence 
intervals were used to indicate whether parameter estimates 
significantly differed. The NCI method has been validated,27 
and found to be superior to reporting mean nutrient intake.

We also plotted kernel density distributions of usual daily 
intake of sodium, potassium, and Na-K ratio from the 100 
pseudo estimates derived from the Monte Carlo simula-
tion. Distributions were plotted by sex and Hispanic/Latino 
background group. Finally, the NCI method, described 
earlier, was also used to estimate the proportion meeting 
recommendations for sodium, potassium, and Na-K ratio 
by Hispanic/Latino background and other clinically relevant 
characteristics. All analyses were conducted using SAS ver-
sion 9.4 (SAS Institute, Cary, NC) and R software.

RESULTS

Mean age was 41  years old. The study population was 
heterogeneous in terms of Hispanic/Latino background 

with 8% Central American, 21% Cuban, 10% Dominican, 
39% Mexican, 17% Puerto Rican, and 5% South American 
(Table 1). Overall, 32% had less than a HS education, 42% 
had an income <$20,000 per year, 77% were foreign-born, 
21% were smokers, and 42% took dietary supplements. 
About 40% of adults had a BMI ≥ 30 kg/m2, 28% were older 
than 50 years of age, 22% had hypertension, 15% had dia-
betes, and 4% had CKD. A total of 40% had at least one of 
the following clinically relevant characteristics: age 51+, hy-
pertension, diabetes, or CKD.

Among women (Table 2), median usual daily intake of 
sodium was 2,574  mg (95% CI: 2,547, 2,600). Compared 
with women of Mexican background (2,534  mg/day; 95% 
CI: 2,489, 2,580), median usual daily sodium intake was 
higher among women of Central American (3,144 mg/day; 
95% CI: 3,083, 3,206) and South American (2,731 mg/day; 
95% CI: 2,635, 2,826) backgrounds, lower among women of 
Dominican (2,195 mg/day; 95% CI: 2,119, 2,270) and Puerto 
Rican (2,307  mg/day; 95% CI: 2,221, 2,393) backgrounds, 
and similar among women of Cuban background (2,490 mg/
day; 95% CI: 2,390, 2,590). Among women, median usual 
daily intake of sodium was lower among nonsmokers and 
individuals with higher BMI.

Among men (Table 3), median usual daily intake of so-
dium was 3,747  mg (95% CI: 3,697, 3,796). Compared 
with men of Mexican background (3,585 mg/day; 95% CI: 
3,498, 3,671), median usual daily sodium intake was higher 
among men of Central American (4,437  mg/day; 95% CI: 
4,340, 4,534) and South American (3,881 mg/day; 95% CI: 
3,704, 4,058) backgrounds, lower among men of Dominican 
background (3,335 mg/day; 95% CI: 3,192, 3,478) and sim-
ilar among men of Cuban (3,615  mg/day; 95% CI: 3,465, 
3,765) and Puerto Rican (3,525  mg/day; 95% CI: 3,400, 
3,650) backgrounds. Among men, median usual daily so-
dium intake was lower in individuals with less education, 
nonsmokers, and with higher BMI.

Kernel density distributions of usual intake of sodium, po-
tassium, and sodium-to-potassium ratio by sex and Hispanic/
Latino background group are plotted in Figures 1–3.

Median usual daily intake of potassium was 2,069  mg 
(95% CI: 2,046, 2,092) among women overall and it ranged 
from 1,756  mg/day (95% CI: 1,703, 1,808) among Puerto 
Rican women to 2,216 mg/day (95% CI: 2,153, 2,279) among 
Central American women (Table 2). Among men, median 
usual intake of potassium was 2,649  mg (95% CI: 2,615, 
2,683) overall and it ranged from 2,317  mg/day (95% CI: 
2,245, 2,388) among Puerto Rican men to 2,858 mg/day (95% 
CI: 2,799, 2,917) among Central American men (Table  3). 
Among both women and men, median usual daily intake of 
potassium was higher among individuals with more educa-
tion, those foreign-born, and those who take supplements. 
Median usual daily intake of molar Na-K ratio was 2.30 (95% 
CI: 2.28, 2.33) among women and 2.61 (95% CI: 2.29, 2.93) 
among men. Among both women and men, Na-K ratio was 
highest among: Hispanic/Latinos of Central American and 
Puerto Rican backgrounds, those born in the United States, 
and those not taking supplements.

Median usual intake of sodium, potassium, and molar 
Na-K ratio also differed by clinically relevant characteristics 
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(Figure 4). For example, among both women and men, 
median usual daily intake of sodium and Na-K ratio was 
lower among those with vs. without any clinically relevant 
characteristic (≥ 51 year or greater, hypertension, diabetes, 
or CKD).

Overall only 21.3% (95% CI: 20.2%, 22.4%) and 0.6% 
(95% CI: 0.4%, 0.8%) of the US Hispanic/Latino popula-
tion met 2015 USDA recommendations for sodium and 
potassium, respectively. Only 8.3% (95% CI: 7.6, 8.9) met 
WHO recommendations for potassium and 0.3% (95% CI: 

0.1%, 0.4%) met WHO recommendations for Na-K ratio 
(Table 4). Women were more likely than men to meet 2015 
USDA recommendations for sodium (%  <2,300  mg/day: 
35.8% vs. 6.5%) but less likely than men to meet WHO 
recommendations for potassium intake (% >3,510 mg/day: 
1.9% vs. 15.7%). Among both men and women, those with vs. 
without clinically relevant characteristics (age 51+, with hy-
pertension, diabetes, or CKD) were also more likely to meet 
2015 USDA recommendations for sodium (%  <2,300  mg/
day: 29.6% vs. 15.2%).

Table 1. Characteristics of the study population overall and by sex, HCHS/SOL, 2008–2011 

Overall (N = 16,171) Women (n = 9,707) Men (n = 6,464)

Mean or % SE Mean or % SE Mean or % SE

Sociodemographic characteristics

 Mean Age (years) 41.0 0.2 41.8 0.3 40.2 0.3

 Hispanic/Latino background, %

  Central American 7.7 0.6 7.7 0.6 7.7 0.7

  Cuban 20.9 1.7 19.1 1.6 22.7 1.9

  Dominican 10.4 0.7 12.0 0.9 8.6 0.8

  Mexican 39.1 1.7 39.8 1.7 38.3 1.9

  Puerto Rican 16.7 0.8 15.9 0.9 17.6 1.0

  South American 5.2 0.3 5.4 0.4 5.0 0.4

 Education, %

  <High school 32.2 0.7 32.7 0.8 31.7 0.9

  High school or equivalent 28.2 0.6 26.3 0.7 30.3 0.8

  >High school 39.6 0.8 41.0 1.0 38.0 1.0

 Income, %

  <$20,000 41.9 0.9 45.7 0.9 37.8 1.2

  $20,000–<$50,000 37.2 0.7 34.7 0.8 39.9 1.0

  ≥$50,000 11.7 0.8 8.8 0.6 15.0 1.1

 Foreign born, % 77.3 0.8 79.2 0.8 75.2 1.1

Behavioral factors

 Current smoker, % 21.2 0.6 16.4 0.7 26.6 0.8

 Takes dietary supplements, % 41.9 0.9 45.3 0.8 38.1 1.0

 Body mass index (kg/m2), %

  Normal: <25 23.1 0.5 23.6 0.8 22.6 0.7

  Overweight: 25–29.9 37.3 0.7 34.1 0.7 40.8 0.9

  Obese: ≥30 39.6 0.7 42.3 0.9 36.6 0.9

Clinically relevant characteristics

 Age 51+, % 28.2 0.6 30.1 0.7 26.0 0.8

 Hypertension, % 21.8 0.6 21.6 0.7 22.0 0.8

 Diabetes, % 14.6 0.4 15.6 0.6 13.6 0.6

 Chronic Kidney Disease, % 4.2 0.3 4.4 0.3 4.0 0.3

 Age 51+, HTN, Diabetes, or CKD, % 39.6 0.7 40.5 0.8 38.7 1.0

Abbreviations: CKD, chronic kidney disease; HCHS/SOL, Hispanic Community Health Study/Study of Latinos; HTN, hypertension; SE, 
standard error.
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DISCUSSION

In the largest US population-based study of diverse 
Hispanic/Latinos, only 21% met 2015 USDA dietary 
guidelines of <2,300 mg/day of sodium. Usual daily intake of 
dietary sodium varied by Hispanic/Latino background, with 
highest intake among women and men of Central American 
backgrounds. Usual daily intake of potassium among US 
Hispanic/Latinos was also inadequate. Overall less than 1% 
met USDA guidelines of ≥4,700  mg/day and only 8% met 
the less stringent WHO guideline of ≥3,510 mg/day. Usual 
daily intake of potassium also varied by Hispanic/Latino 
background, though with less pronounced differences than 

sodium, and with lowest intake among women and men of 
Puerto Rican background. Finally, usual daily intake of Na-K 
was also inadequate in all Hispanic/Latino background 
groups, with less than 1% of the US Hispanic/Latino popu-
lation meeting WHO recommendations of molar Na-K ratio 
<1, and highest intake among women and men of Central 
American and Puerto Rican background groups.

US Hispanic/Latinos are not a homogeneous group, some 
are US born and others come from different countries with 
diverse cultures and diets.9 Though sodium intake varied 
substantially by Hispanic/Latino background, usual sodium 

Figure 1. The distribution of sodium is depicted by sex (a), by Hispanic/
Latino background among women (b), and by Hispanic/Latino back-
ground among men (c). Figure 2. The distribution of potassium is depicted by sex (a), by 

Hispanic/Latino background among women (b), and by Hispanic/Latino 
background among men (c).
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intake remained too high for all. Given the sheer ubiquity of 
sodium within the US food supply,28 this is of little surprise. 
It is estimated that 70% of sodium intake is derived from 
prepackaged, processed, and restaurant foods,28,29 offering 
individuals limited control in restricting their sodium in-
take. To effectively lower sodium intake, engaged individuals 
must be effective readers of nutrition facts labels and avoid 
prepared foods without nutrient information—such as 
most restaurant foods. This is a challenging task for even 
motivated individuals. For example, even among individuals 
with hypertension—a group in which sodium reduction is 

indicated—it has been shown that actively using the nutri-
tion facts label is not associated with lower sodium intake.30 
In fact, results from the current study show that sodium in-
take among US Hispanics/Latinos who may benefit from 
additional sodium restriction (such as those with hyperten-
sion or diabetes) was only modestly lower than individuals 
without any of these conditions. Along these lines, though 
individuals with vs. without such clinically recommended 
conditions are more likely to meet recommendations for so-
dium intake, less than 70% actually meet the less stringent 
2015 USDA sodium guideline. Further, these individuals 
who are vulnerable to the BP raising effects of sodium, con-
sume sodium at an average that is almost double the 2010 
USDA guideline of <1,500 mg/day of sodium—a guideline 
that was in place at the time the data were collected and still 
reflects American Heart Association guidance.31 In light of a 
2013 Institutes of Medicine report32 there has been much de-
bate in recent years as to what threshold of sodium intake is 
sufficiently low. Further, the evidence regarding sodium and 
its association with CVD events has been mixed.33,34 Despite 
this, the BP elevating effect of a high sodium diet has been 
well established and sodium intake in the United States,7 
particularly among US Hispanics/Latinos, is too high even 
according to less restrictive guidelines. Thus, sodium reduc-
tion is certainly warranted on a population level.

On the other hand, potassium—a nutrient which blunts 
the BP raising effect of sodium,1,35 is lacking in the US 
diet,7 and as the current study shows, potassium intake 
among US Hispanics/Latinos is inadequate. Potassium is 
most commonly found in fresh fruits and vegetables. But, 
unlike sodium, it is not added to processed foods by food 
manufacturers.36 Thus the variation in potassium intake 
among different Hispanic/Latino background groups is 
likely reflective of fruit and vegetable intake.13,37 In fact, in 
the HCHS/SOL, Puerto Ricans, a Hispanic/Latino back-
ground group with a high burden of CVD risk factors,11 had 
lower intake of fruits and vegetables compared with other 
US Hispanic/Latino background groups.10 Our data corrob-
orate this, as men and women of Puerto Rican background 
by far had the lowest intake of potassium. Likewise, Na-K 
ratio, an indicator shown to be a valid measure of both fruit 
and vegetable consumption as well as dietary quality37 was 
highest (i.e., worst) among Puerto Ricans.

The lack of potassium in the US diet, in combination with 
large quantities of sodium supplementation in the US food 
system, has made the ratio of sodium-to-potassium unfa-
vorable.36 Exacerbating this issue, research shows that diets 
low in Na-K ratio and in particular, dense in potassium, 
are associated with higher costs.38 In our study, there was a 
trend to both higher potassium and lower Na-K at higher 
income levels. Thus, improving Na-K ratio at a population 
level, by increasing potassium intake might prove particu-
larly challenging among socioeconomically disadvantaged 
groups such as the US Hispanic/Latino population, 42% of 
which (in the current sample) have an annual household in-
come less than $20,000 per year. These results underscore 
the need for changes in the US food system which enable 
individuals to improve overall dietary quality at an afford-
able cost, and without relying solely on individual-level be-
havioral changes.

Figure 3. The distribution of sodium to potassium ratio is depicted 
by sex (a), by Hispanic/Latino background among women (b), and by 
Hispanic/Latino background among men (c).
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Accurate measurement of nutrients, particularly sodium, 
is challenging39 and constitutes a major limitation of the cur-
rent study. Although the NCI method used to derive usual 
intakes of sodium and potassium has been validated and 
found to be superior to 24-hour dietary recall means,27 a 
limitation of our study was that the NCI method was not 
validated against the gold-standard 24-hour urine col-
lection for measurement of sodium and potassium in the 
HCHS/SOL sample. However, our results showing usual in-
take of sodium and potassium using the NCI method more 
closely mirrored means from 24-hour urine collections than 
means from 24-hour dietary recall, which were previously 
published in a small sample of HCHS/SOL participants.15 
Further, results from the current study are consistent with 
dated, albeit comparable samples of US Hispanics from 
Hispanic HANES (conducted between 1982 and 1984) and 

show similar intakes of sodium among men and women of 
Mexican, Cuban, and Puerto Rican backgrounds (sampled 
from the same geographical regions of the HCHS/SOL 
study).40 in addition, sodium is highly correlated with energy 
intake and tends to be heavily underreported when assessed 
from 24-hour dietary recall.41 In fact, underreporting of en-
ergy and consequently sodium is more pronounced among 
those overweight or obese15—which represents the majority 
of the US Hispanic/Latino population.42 Consistent with 
such findings, in our sample, usual daily intake of sodium 
was actually lower among individuals of higher BMI—a 
counterintuitive finding, which likely reflects underreport of 
diet among these individuals. In fact, a previously published 
study using the same data, showed that the association be-
tween sodium and BMI was only positive after adjusting 
for sociodemographic and behavioral factors, including 
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energy intake.43 Our current results are not adjusted for po-
tential confounders associated with under or over report of 
dietary data. Therefore, we posit that current estimates re-
ported should serve as approximations of usual daily intake 
of sodium and potassium, given typical variation in diet 
and challenges with accurately characterizing micronutrient 
content, especially using 24-hour dietary recall.

Though Hispanic/Latino background may certainly play a 
role in determining nutrient intake, we caution against over 
interpretation of our findings and emphasize that the cur-
rent analysis seeks only to describe nutrient intake among US 
Hispanics/Latinos. Social determinants of health such as ge-
ographical location/neighborhood, income, education, accul-
turation experience, or skin color/discrimination experience 
can vary considerably across Hispanics/Latinos background 
groups,9 and may help explain observed variation in nutrient 
intake across Hispanic/Latino background groups. We also ac-
knowledge that among certain groups, such as individuals with 
hypertension, sodium restriction is commonly reported30 thus 
self-reported diet may reflect eating behavior deemed more 
socially desirable and somewhat different from that typically 
consumed. Given the cross-sectional design of the study, we 
were not able to take into account any dietary changes which 
may have resulted from chronic conditions. Finally, our results 
are descriptive in nature, highlighting only median intakes 
of sodium and potassium without an assessment of whether 
intakes are associated with outcomes of interest, such as BP.

Despite these limitations, this is the first study of its kind to 
describe and directly compare estimates of sodium, potassium, 
and Na-K ratio in a large national study of diverse Hispanics/
Latinos. As the US continues to deal with challenges related 
to a high prevalence of CVD and its risk factors, routine ac-
tive surveillance of sodium and potassium intake is critical 
given their roles as important modifiable risk factors for hy-
pertension. Further, though imperfect, our assessment of so-
dium and potassium, using the NCI method, accounted for 
within and between person variation in nutrient intake. The 
methodology used in this analysis is therefore comparable to 
results from the NHANES study7 and provides a robust first-
look of usual intakes of sodium and potassium among the 
broader US Hispanic/Latino population.

In summary, among a diverse population of US Hispanics/
Latinos, sodium intake varied considerably but was overall 
high, with only 21.3% meeting 2015 USDA guidelines of 
less than 2,300 mg/day. Potassium intake varied modestly by 
Hispanic/Latino background but was even more inadequate 
in the population as a whole, with only 0.6% meeting USDA 
recommendations of at least 4,700 mg/day. Likewise, Na-K ratio 
was also unfavorable, suggesting that dietary improvements 
among Hispanic/Latinos—a group burdened by high rates of 
CVD and CVD risk factors11,44 are necessary. Together these 
data support the need for broad population-based strategies 
aimed at optimizing the ratio of Na-K by simultaneously 
lowering sodium and increasing potassium intake.

Table 4.  Proportion of US Hispanic/Latinos meeting recommendations for usual daily intake of sodium, potassium, and sodium-to-
potassium ratio by relevant clinical characteristics, HCHS/SOL 2008–2011

Sodium Potassium

Sodium-to-

potassium ratio

 <1,500 mga <2,300 mgb >3,510 mgc ≥4,700 mgd <1 mmol/mmole

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Overall (men and women) 3.4 (2.9, 4.0) 21.3 (20.2, 22.4) 8.3 (7.6, 8.9) 0.6 (0.5, 0.7) 0.3 (0.1, 0.4)

 Age 51+, HTN, Diabetes, or CKD

  No 1.6 (1.1, 2.1) 15.2 (13.7, 16.7) 8.2 (7.3, 9.2) 0.6 (0.4, 0.8) 0.0 (0.0, 0.1)

  Yes 7.0 (5.8, 8.2) 29.6 (27.9, 31.3) 8.0 (7.2, 8.9) 0.5 (0.4, 0.7) 0.9 (0.5, 1.2)

Women 5.3 (4.2, 6.3) 35.8 (34.22, 37.4) 1.9 (1.4, 2.4) 0.0 (0.0, 0.0) 0.4 (0.2, 0.6)

 Age 51+, HTN, Diabetes, or CKD

  No 1.7 (0.8, 2.7) 26.3 (23.8, 28.8) 1.6 (0.9, 2.3) 0.0 (0.0, 0.1) 0.1 (0.0, 0.2)

  Yes 11.6 (9.6, 13.7) 45.9 (43.8, 48.1) 2.4 (1.8, 3.0) 0.1 (0.0, 0.1) 1.0 (0.5, 1.5)

Men 0.4 (0.2, 0.7) 6.5 (5.0, 8.1) 15.7 (14.3, 17.2) 1.5 (1.0, 1.9) 0.1 (0.0, 0.2)

 Age 51+, HTN, Diabetes, or CKD

  No 0.1 (0.0, 0.2) 3.4 (2.0, 4.9) 16.4 (14.4, 18.4) 1.6 (0.9, 2.3) 0.0 (0.0, 0.0)

  Yes 1.3 (0.4, 2.1) 11.6 (8.9, 14.3) 14.7 (13.0, 16.5) 1.3 (0.7, 1.8) 0.4 (0.0, 0.7)

Abbreviations: CKD, chronic kidney disease; HCHS/SOL, Hispanic Community Health Survey/Study of Latinos; HTN, hypertension; USDA: 
US Department of Agriculture.

a2010 USDA recommendations: sodium <2,300 mg/day. Population subgroups who would benefit from additional reductions to <1,500 mg/
day include: persons aged 51 or older, African Americans, or those who have hypertension, diabetes, or chronic kidney disease.

b2015 USDA recommendations: sodium <2,300 mg/day.
cWorld Health Organization recommendation for potassium ≥3,510 mg/day.
d2010 and 2015 USDA recommendation: potassium ≥4,700 mg/day.
eWorld Health Organization recommendation for sodium-to-potassium ratio: <1 (mmol/mmol) per day.
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