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ABSTRACT
Background The association between dietary sodium and potassium, the ratio of so-
dium to potassium, and blood pressure remains unclear.
Objective We evaluated the associations between blood pressure and dietary sodium
and potassium intake in terms of the amount and ratio in Korean adults.
Design This cross-sectional study was based on data from the fourth and fifth Korean
National Health and Nutrition Examination Survey, 2007-2012.
Participants/setting A total of 24,096 adults (aged �19 years) without history of
antihypertensive medication use were selected. The 24-hour recall method was used for
dietary assessment. We categorized the subjects into four groups using median intakes
of sodium and potassium, and defined the low sodium/high potassium intake group as
the reference group.
Main outcome measures High blood pressure (HBP) was defined as mean systolic or
diastolic blood pressures of �140 or �90 mm Hg, respectively.
Statistical analyses performed Multivariate logistic regression was performed to es-
timate the odds ratio and 95% CI to investigate the association between the four groups
of sodium and potassium intakes and HBP.
Results Sodium intake was positively associated with diastolic blood pressure, with an
increase of 0.21 mm Hg per 1 mg/kcal increase in sodium (P<0.001). In contrast, po-
tassium intake was negatively associated with systolic blood pressure, with a decrease
of 1.01 mm Hg per 1 mg/kcal increase in potassium (P<0.001). After adjusting for
confounders, the high sodium/low potassium (odds ratio 1.21, 95% CI 1.02 to 1.44) and
low sodium/low potassium intake groups (odds ratio 1.19, 95% CI 1.01 to 1.40) were at
higher risk of HBP than the reference group. The risk of HBP in the high sodium/high
potassium group did not differ from that in the reference group.
Conclusions Low potassium intake was associated with an increased risk of hyper-
tension. These results suggest that increasing potassium intake might be beneficial for
hypertension control among populations with low-potassium diets.
J Acad Nutr Diet. 2015;-:---.
C
ARDIOVASCULAR DISEASES ARE THE LEADING
cause of morbidity and mortality globally.1 Hyper-
tension is a major risk factor for cardiovascular
diseases, including coronary heart disease, stroke,

heart failure, and chronic kidney disease.2 It affects one-
fourth of adults worldwide, and the prevalence continues
to increase in developing countries.3

The effect of dietary sodium intake on blood pressure (BP)
has been well established.4,5 Higher sodium intake is related
to increased BP and higher prevalence of hypertension.6 The
BP-lowering effect of a low-salt diet has been demonstrated
by a Cochrane systematic review and meta-analysis of ran-
domized control trials.7-9 Although recent epidemiologic
studies and intervention trials have shown that potassium
intake has a significant inverse relationship with BP, these
results are inconsistent. A meta-analysis that included 22
randomized controlled trials and 11 cohort studies reported
that increased potassium intake reduced systolic BP (SBP)
and diastolic BP (DBP).10 However, other population-based
studies have found no association between dietary potas-
sium intake and BP.11,12 One possible explanation for these
inconsistent results might be the differences in the amount of
salt in the diet of each study. Potassium intake mitigates the
BP response associated with a high-sodium diet.10,13,14

Although the mechanism is unclear, potassium modulates
the renin-angiotensin system that regulates BP. Reduced
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potassium intake leads to renal sodium retention,15 whereas
the intake of potassium-rich food stimulates natriuresis and
suppresses plasma renin activity.16

The prevalence of hypertension in South Korea is high
(24.9%),17 and the mean sodium intake in Korea (4.6 g/day) is
2.3 times higher than that (2 g/day) recommended by the
World Health Organization (WHO). In contrast, the mean po-
tassium intake (2.5 g/day) in Korea is lower than that (2.7 to 3.1
g/day) recommended by the WHO.18,19 The ratio of sodium to
potassium (NA:K) in Koreans may, therefore, be greater than
that (�1) recommended by the WHO.20 Considering the high
sodium and low potassium intake in Korea, modifications of
dietary patterns are a potential strategy for hypertension
control. Previous Korean studies have demonstrated that di-
etary interventions that include both low-sodium and high-
potassium diet reduced BP21,22; however, the effects on BP
could not be separated by either low-sodium or high-
potassium intake. Although a few population-based Korean
studies have investigated the association between dietary so-
dium and potassium intakes and BP, they did not consider the
interaction between sodium and potassium.
Based on previous results, we hypothesized that there

might be a differential effect of dietary potassium intake on
BP according to the concurrent sodium intake. We evaluated
the associations between BP and dietary sodium and potas-
sium intakes in terms of the amount and ratio in Korean
adults, using 2007 to 2012 data from the fourth and fifth
Figure. Flow chart showing the selection of the study population.
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Korean National Health and Nutrition Examination Surveys
(KNHANES).

METHODS
Study Population
Our data source, KNHANES, is a cross-sectional nationwide
survey representing the general Korean population. A strati-
fied, multistage probability sampling design was used. It in-
cludes comprehensive information on health status, health
behavior, and sociodemographic characteristics. Face-to-face
interviews at the participants’ homes were conducted by
trained interviewers to gather information, including the
nutrition survey. The details of the KNHANES have been
previously described.23 Of 50,405 KNHANES participants
during 2007 to 2012 who completed the health interview and
health examination surveys, 38,005 (aged �19 years) were
included in our analysis. Subjects with a history of antihy-
pertensive medication use (n¼6,787), those who did not
answer the question relating to their history of hypertension
(n¼176), those with missing sodium or potassium data
(n¼3,859), those with missing BP data (n¼2,048), and those
with missing covariate information (n¼1,039) were sequen-
tially excluded. Finally, 24,096 participants were selected as
the study population (see the Figure).
The KNHANES survey was conducted in accordance with

Ethical Principles for Medical Research Involving Human
aKNHANES¼Korean Health and Nutrition Examination Survey.
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Subjects. All the participants provided informed consent
before participation in the study. Because the KNHANES
survey data were publicly available (http://knhanes.cdc.go.kr/
knhanes/), ethical approval was not required.

Data Collection
Dietary Assessment. The dietary intake of the participants
was assessed by a 24-hour dietary recall. Actual food shapes
and two-dimensional models of plates and bowls were used
to help respondents to recall dietary information, including
food content and recipes and amounts consumed during the
past 24 hours. The recalls were conducted by trained di-
etitians. Quality control on interviews in the field was con-
ducted through a survey by the Center for Nutrition Policy
and Promotion at the Korea Health Industry Development
Institute.24 Previous studies have reported that sodium and
potassium intakes based on a 24-hour recall are correlated
with levels from a 24-hour urine collection.25

On the basis of these data, intakes of nutrients and elec-
trolytes, including sodium and potassium, sodium (milli-
grams per 1,000 kcal), potassium (milligrams per 1,000
kcal), Na:K, total energy (kilocalories per day), and vitamin C
(milligrams per day) were calculated using the National
Standard Food Composition Table and the recipe database
published and updated since 1970 by the Rural Develop-
ment Administration.26 Given that specified information
regarding the contents of dietary supplements was not
documented for all eligible participants, intakes of sodium
and potassium via dietary supplement could not be
considered in this study.
Sodium and potassium intakes were categorized into four

groups using median intakes of sodium and potassium as
references. The median sodium and potassium intakes were
2,302.9 and 1,507.8 mg/1,000 kcal, respectively. “Low” intake
was defined as below the median value; “high” intake was
defined as equal to the median value or higher. The four
groups comprised combinations of sodium and potassium
intakes, and were as follows: low sodium/low potassium
intake, low sodium/high potassium intake, high sodium/low
potassium intake, and high sodium/high potassium intake.

Measurement of BP. The primary outcomes of interest
were mean BP and hypertension status. Trained and quality-
controlled examiners manually measured BP with a mercury
sphygmomanometer (Baumanometer; Baum). BP was
measured in the sitting position after a 5-minute rest period.
The subjects were asked to refrain from smoking for 30 mi-
nutes before the measurement. Three measurements were
obtained with a 30-second interval. The average of the sec-
ond and third BPs was used as the mean SBP or DBP. We used
the Eighth Joint National Committee criteria to define hy-
pertension.27 Participants were classified as having high BP
(HBP) if they were found to have a mean SBP �140 mm Hg or
a mean DBP �90 mm Hg.

Assessment of Other Variables. Information on de-
mographic and socioeconomic characteristics of the subjects
was obtained. The demographic variables were age, sex, ed-
ucation level (elementary school education or lower, middle
school education, high school education, and college educa-
tion or higher), and monthly household income. Body mass
-- 2015 Volume - Number -
index (BMI) was calculated as weight in kilograms divided by
height in meters squared. The smoking status was classified
according to three categories as follows: never smoker, ex-
smoker, and current smoker. Alcohol intake was categorized
as follows: high-risk drinking was defined as seven or more
standard drinks per drinking day and 2 or more days of
drinking per week for men, and five or more standard drinks
per drinking day and 2 or more days of drinking per week for
women.28 A standard drink of alcohol was defined as any
drink that contains 12 g pure alcohol (based on 4.5 vol% in
beer, 12 vol% in wine, 6 vol% in Korean traditional makgeolli,
20 vol% in Korean soju, and 40 vol% in whiskey).29 The
physical activity of the participants was classified as adequate
exercise if they reported >150 minutes of moderate-intensity
and/or 60 minutes of vigorous-intensity activity per week.30

Self-reported history of diseases (eg, hypertension, dyslipi-
demia, stroke, coronary heart disease, and diabetes mellitus)
was considered as a covariate.
Statistical Analysis
Considering the complex sampling design of the KNHANES,
the weighted mean and standard error (SE) or proportion (%)
and SE of the general characteristics according to BP group
were calculated. The prevalence of individuals with normal
BP and HBP and the dietary characteristics of the four sodium
and potassium intake groups (low sodium/low potassium,
low sodium/high potassium, high sodium/low potassium,
and high sodium/high potassium) were described as
weighted means and SE. Linear regression or the Pearson c2

test was used to investigate the associations between the
variables, as appropriate.
The association between intakes of sodium (milligrams per

kilocalorie) and potassium (milligrams per kilocalorie), Na:K
(per unit), and SBP and DBP were assessed using multivariate
linear regression. Adjusted beta coefficient and P value were
estimated. Sodium and potassium intakes were adjusted for
in the same model, and Na:K model was not adjusted for
sodium or potassium intakes.
The multivariate logistic regression was performed to es-

timate the adjusted odds ratio (OR) and 95% CI to investigate
the association between the four groups of sodium and po-
tassium intakes and HBP. Because high sodium and low po-
tassium intakes are associated with increased BP, the low
sodium/high potassium intake group was used as the refer-
ence, and the OR of hypertension in each group was
calculated.
Given that the use of anti-hypertensive drugs will influence

BP, participants who were taking anti-hypertensive medica-
tions were excluded from the analysis. In addition, partici-
pants with a history of hypertension who reported no current
medication use were adjusted for in the final model.
In the linear and logistic regression analyses, we first

adjusted for age and sex only. In the fully adjusted model,
covariates included age and sex, plus monthly household
income, BMI, smoking status, high-risk drinking, level of
physical activity, history of diseases (ie, hypertension, dysli-
pidemia, stroke, coronary heart disease, and diabetes melli-
tus), and total energy intake.
All the tests were two-sided, with significance levels at a

P<0.05. All the analyses were performed using SAS (version
9.3, 2013, SAS Institute Inc).
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Table 1. Comparison of selected characteristics between the
highbloodpressureandnormalbloodpressuregroups (Korean
National Health and Nutrition Examination Survey, 2007-2012)

Characteristic

High blood
pressure
(n[2,812)

Normal blood
pressure

(n[21,284)
P
value

 �
estimated mean�SEa

�!
Age (y) 49.9�0.37 40.8�0.16 <0.001

Body mass index 25.0�0.09 23.2�0.03 <0.001

Dietary intake

Total energy (kcal) 2,150.8�24.92 2,034.4�9.44 <0.001

Vitamin C (mg) 108.2�2.27 109.8�1.07 0.496

Sodium
(mg/1,000 kcal)

2,585.4�30.43 2,562.8�11.93 0.473

Potassium
(mg/1,000 kcal)

1,511.9�13.18 1,575.0�6.18 <0.001

Sodium to
potassium ratio

1.8�0.02 1.7�0.01 <0.001

Income (�104,
Korean won)

367.0�19.45 402.3�10.38 0.078

 �
estimated percent (SE)

�!
Male 66.9 (0.99) 48.1 (0.39) <0.001

Education

Elementary school 26.2 (1.02) 12.1 (0.33) <0.001

Middle school 12.5 (0.76) 8.8 (0.24)

High school 35.9 (1.25) 43.4 (0.52)

University 25.5 (1.16) 35.6 (0.57)

Smoking status

Never smoker 41.3 (1.08) 54.8 (0.43) <0.001

Ex-smoker 15.6 (0.96) 10.0 (0.28)

Current smoker 43.0 (1.19) 35.2 (0.45)

Alcoholb

High-risk drinking 24.6 (1.13) 12.5 (0.33) <0.001

Physical activityc

Adequate exercise 10.0 (0.68) 11.0 (0.30) 0.148

History of diseasesd

Hypertension 15.2 (0.84) 1.6 (0.10) <0.001

Dyslipidemia 6.8 (0.56) 4.5 (0.16) <0.001

Stroke 1.2 (0.20) 0.6 (0.05) <0.001

Coronary heart disease 1.3 (0.26) 1.2 (0.08) 0.629

Diabetes mellitus 5.3 (0.48) 3.6 (0.14) <0.001

aSE¼standard error.
bHigh-risk drinking was defined as seven or more standard drinks per drinking day and 2
or more days of drinking per week for men, and five or more standard drinks per
drinking day and 2 or more days of drinking per week for women. A standard drink of
alcohol was defined as any drink that contains 12 g pure alcohol.
cThe physical activity of the participants was classified as adequate exercise if they
reported performing >150 minutes of moderate- and/or 60 minutes of vigorous-
intensity activity per week.
dHistory of diseases was self-reported.
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RESULTS
The general characteristics of the HBP and normal BP groups
are presented in Table 1. The mean dietary sodium and po-
tassium intakes for the study population were 2,565�11 mg/
1,000 kcal and 1,568�6 mg/1,000 kcal, respectively. Na:K was
1.73�0.01. Compared with the normal BP group, the HBP
group had significantly lower potassium intake and a higher
Na:K. With respect to anthropometric measurement and
lifestyle-related questionnaires, the HBP group was older, had
higher BMI, and was of lower socioeconomic status relative to
the normal BP group. The HBP group tended to have a higher
prevalence of history of hypertension, dyslipidemia, stroke,
and diabetes.
The results of the linear regression analysis that examined

the relationship between sodium and potassium intakes as
well as their ratio and BP are shown in Table 2. After adjusting
for potential confounders, DBP was significantly increased by
0.21 mm Hg for every milligram per kilocalorie increase in
sodium and 0.36 mm Hg for every unit increase in Na:K,
whereas potassium intake did not show a significant associa-
tion. In both models, potassium intake and Na:K were signifi-
cantly associated with SBP, whereas sodium intake was not.
The BP, HBP, and dietary characteristics for the categorized

groups using median intakes of sodium and potassium are
described in Table 3. The prevalence of HBP differed among
Table 2. Association between sodium and potassium
intakes and their ratio and blood pressure among Korean
adults (Korean National Health and Nutrition Examination
Survey, 2007-2012)

Intake

Systolic Blood
Pressure

Diastolic Blood
Pressure

b

coefficient
P
value

b

coefficient
P
value

Sodium (mg/kcal)

Adjusted for age
and sex only

�.01 0.857 .24 <0.001

Fully adjusted modela .04 0.626 .21 <0.001

Potassium (mg/kcal)

Adjusted for age
and sex only

�.93 <0.001 �.06 0.629

Fully adjusted modela �1.01 <0.001 �.21 0.092

Sodium to potassium
ratio

Adjusted for age
and sex only

.58 <0.001 .48 <0.001

Fully adjusted modela .43 <0.001 .36 <0.001

aAdjusted for age, sex, household income, body mass index, smoking status, high-risk
drinking, physical activity, history of diseases (ie, hypertension, dyslipidemia, stroke,
coronary heart disease, and diabetes mellitus), and total energy. Sodium and potassium
intakes were adjusted for in the same model, and the sodium to potassium ratio model
did not adjust for sodium and potassium intakes. High-risk drinking was defined as
seven or more standard drinks per drinking day and 2 or more days of drinking per week
for men, and five or more standard drinks per drinking day and 2 or more days of
drinking per week for women.
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Table 3. Comparison of the selected characteristics between the combinations of sodium and potassium intakesa among
Korean adults (Korean National Health and Nutrition Examination Survey, 2007-2012)

Characteristic

Low sodium/high
potassium
(n[4,516)

High sodium/high
potassium
(n[7,532)

Low sodium/low
potassium
(n[7,532)

High sodium/low
potassium
(n[4,516) P value

 ������������������
estimated mean�SEb

������������������!
Systolic blood pressure (mm Hg) 113.0�0.30 113.7�0.22 114.2�0.24 114.8�0.31 <0.001

Diastolic blood pressure (mm Hg) 73.9�0.21 75.0�0.17 74.6�0.17 75.8�0.22 <0.001

Dietary intake

Total energy (kcal) 1,930.5�17.90 1,887.1�11.82 2,207.1�17.04 2,127.5�17.81 <0.001

Vitamin C (mg) 158.1�3.06 138.3�1.64 76.3�1.05 79.4�1.09 <0.001

Sodium (mg/1,000 kcal) 1,690.3�8.51 3,666.9�20.46 1,624.0�6.52 3,176.5�17.30 <0.001

Potassium (mg/1,000 kcal) 1,981.5�10.78 2,017.4�9.53 1,133.5�3.76 1,248.1�3.60 <0.001

Sodium-to-potassium ratio 0.9�0.01 1.9�0.01 1.5�0.01 2.6�0.02 <0.001

 ������������������estimated percent (SE)������������������!
High blood pressure (%) 9.5 (0.53) 10.3 (0.46) 11.8 (0.49) 12.4 (0.61) <0.001

aThe low category is defined as below the median (sodium: 2,302.9 mg/1,000 kcal and potassium: 1,507.9 mg/1,000 kcal).
bSE¼standard error.

Table 4. Odds ratio (OR) of sodium or potassium intake and
high blood pressure among Korean adults (Korean National
Health and Nutrition Examination Survey, 2007-2012)

Sodium or potassium statusb

Adjusted for
Age and Sex

Only

Fully
Adjusted
Modela

OR 95% CI OR 95% CI

Low sodium/high potassium 1.00 1.00

High sodium/high potassium 1.03 0.87-1.21 0.99 0.84-1.18

Low sodium/low potassium 1.25 1.07-1.46 1.19 1.01-1.40

High sodium/low potassium 1.29 1.10-1.52 1.21 1.02-1.44

aAdjusted for age, sex, household income, body mass index, smoking status, high-risk
drinking, physical activity, history of diseases (hypertension, dyslipidemia, stroke, coro-
nary heart disease, and diabetes mellitus), and total energy. High-risk drinking was
defined as seven or more standard drinks per drinking day and 2 or more days of
drinking per week for men, and five or more standard drinks per drinking day and 2 or
more days of drinking per week for women.
bThe low category is defined as below the median (sodium: 2,302.9 mg/1,000 kcal and
potassium: 1,507.9 mg/1,000 kcal).
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the four groups. Mean SBP and DBP were higher in the high
sodium/low potassium intake group. Likewise, the preva-
lence of HBP was high in the high sodium/low potassium
intake group. With regard to dietary intake, mean vitamin C
intake was higher in the low sodium/high potassium intake
group.
Table 4 presents associations between HBP and the com-

binations of sodium and potassium intakes. In comparison
with the subjects in the low sodium/high potassium intake
group (reference group), the subjects in the low sodium/low
potassium group and high sodium/low potassium group were
more likely to have HBP. After adjustment for age, sex, BMI,
monthly household income, smoking status, high-risk
drinking, physical activity, history of cardiometabolic dis-
eases, and total energy intake, the subjects in the high so-
dium/low potassium intake group (OR 1.21, 95% CI 1.02 to
1.44) and low sodium/low potassium intake group (OR 1.19,
95% CI 1.01 to 1.40) were at higher risk of HBP compared with
the reference group. The risk of HBP in the high sodium/high
potassium intake group did not differ from that in the
reference group.

DISCUSSION
In this large, nationally representative study of Korean adults,
we found that dietary sodium intake and Na:K were posi-
tively associated with BP, whereas dietary potassium intake
was inversely related to BP.
To date, several studies, including meta-analyses and sys-

tematic reviews,have shown the linkbetweenahigher sodium
intake and the risk of hypertension.4,9 Dietary trials of reduced
salt intake have indicated a BP-lowering effect among hyper-
tensive subjects, and an additive effect among normotensive
subjects.7,31,32 Contrary to our results, two previous studies
using data from KNHANES III did not demonstrate any asso-
ciations between sodium intake and BP among Korean
-- 2015 Volume - Number -
adults.18,33 The differing results might be caused by different
characteristics of the subjects in termsof ageormedical history
and the confounders used in the multiple regression model.
Park and colleagues33 included only relatively young adults
(aged 19 to 49 years) compared with our study subjects (aged
�19years). Because the salt sensitivityof BPhasbeenknownto
increase with increasing age,34,35 the relationship between
sodium intake and BP might not be so prominent at a younger
age. In addition, they did not adjust for energy intake and
history of cardiovascular diseases. Those who are already
diagnosed with cardiovascular diseases might try to reduce
JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 5



RESEARCH
their sodium intake, which could attenuate the association
between sodium intake and BP.
We also demonstrated the positive relationship between

Na:K and BP among Korean adults. Our findings are consis-
tent with those of previous population-based studies un-
dertaken in the United States and China using dietary recall
data.36,37 In the US study, the magnitudes of the increases in
SBP and DBP (2.1 and 1.2 mm Hg, respectively) per unit
change in Na:K were higher than those in our results (0.43
and 0.36 mm Hg, respectively).36 In our study, only the low
sodium/high potassium intake group achieved the goal set by
the WHO for Na:K (�1).20
In addition, we assessed the differential effects of potas-

sium on incident hypertension according to the concurrent
sodium intake. In our study, the highest odds for HBP was
found in the high sodium/low potassium group compared
with the reference group (ie, low sodium/high potassium),
and the low sodium/low potassium group showed a similar
risk for HBP despite the relatively low sodium intake.
Contrary to the inconsistent results on the relationship

between potassium intake and BP from recent meta-analyses,
our study showed an inverse correlation between usual di-
etary potassium intake and BP. Several possible mechanisms
might explain how potassium intake is associated with
decreased BP. First, potassium intake directly affects vaso-
motor tone by modulating vascular sensitivity to catechol-
amines.38 Second, high sodium intake increases
endothelium-dependent nitric oxide and transforming
growth factor-b,39 which contributes to arterial stiffness by
promoting hypertrophy of vascular smooth muscle.40

Increased dietary potassium intake inhibits dose-
dependently salt-induced endothelial production of trans-
forming growth factor-b.41

Previous studies found that dietary potassium is more
effective in reducing BP when sodium intake is high.10,14

Because the usual sodium intake of Koreans is high,18

even the low-sodium group in our study consumed
considerable amounts of sodium, higher than the WHO
recommendation (ie, 2 g/day).19 Therefore, low intake of
potassium might lead to an increased risk of hypertension
among the both low- and high-sodium groups. Recent
meta-analyses of the effect of dietary potassium intake on
cardiovascular risk factors showed that the benefit of po-
tassium intake on BP was observed when sodium intake
was >2 g/day.10 It has been reported that the sodium intake
of most adult populations around the world is above 2 g/
day.42 Therefore, our results can be extended to most pop-
ulations in most countries.
Our results showed that the risk of hypertension in the

high sodium/high potassium group did not differ from the
reference group, despite the high sodium intake. This sug-
gests that potassium could be a key regulator of BP, and that
increasing potassium intake may have a preventive effect on
hypertension among most Korean adults. In addition, we
found that vitamin C intakes in the high-potassium groups
were twice that of the low-potassium group. This suggests
that major sources of dietary potassium in our population
are fruits and vegetables that contain high amounts of
vitamin C.43 Randomized controlled trials have shown that
fruit and vegetable consumption is significantly associated
with lower SBP and DBP.44,45 In contrast, the effects of
vitamin C on BP are unclear. A systematic review of cross-
6 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
sectional studies reported an inverse association between
vitamin C intake and BP,46 whereas clinical trials show
inconsistent results.47,48

Our study has several strengths. First, we used data from a
large nationally representative sample and usual dietary in-
takes of sodium and potassium, which could warrant gener-
alizability. Second, we adjusted for a wide range of
confounding factors compared with previous Korean studies,
and also performed sensitivity analyses. The results of our
study still remained significant.
Despite these strengths, there are limitations to this study.

First, this study had a cross-sectional design, which does not
allow for causality. Second, we were not able to collect urine
samples and analyze 24-hour urinary sodium and potassium
excretion samples. Although previous studies reported that
sodium and potassium intakes from 24-hour recall were
correlated with levels from 24-hour urine collection, recent
studies suggested that dietary self-reports could underesti-
mate sodium intake and overestimate potassium intake.
These possible measurement errors might have attenuated
the associations between dietary intake of sodium and po-
tassium and BP.49,50
CONCLUSIONS
In this study of Korean adults, sodium intake and Na:K were
positively associated with BP, whereas potassium intake was
negatively associated with BP. Regardless of the level of so-
dium intake, low potassium intake was associated with
increased risk of hypertension. The results suggest that a
higher dietary potassium intake might be preventative
against hypertension in the majority of the Korean popula-
tion, in which a high-sodium and low-potassium diet is the
norm. These results support evidence indicating that modi-
fications of dietary patterns could play a significant role in
hypertension control.
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