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Six random specimens of daytime casual urine on
different days are sufficient to estimate daily
sodium/potassium ratio in comparison to 7-day

24-h urine collections

Toshiyuki Iwahori'?, Hirotsugu Ueshima®?, Naoko Miyagawa?, Naoto Ohgami®*, Hideyuki Yamashita*,
Takayoshi Ohkubo®, Yoshitaka Murakami®, Toshikazu Shiga' and Katsuyuki Miura>>

The objective of this study was to determine the optimal number and type of casual (spot) urine specimens required to
estimate an individual’s urinary sodium/potassium (Na/K) ratio. A total of 48 participants, 25 men and 23 women, aged
between 25 and 59 years, was recruited from healthy volunteers. The Na/K ratio in each casual urine and 7-day 24-h urine
sample was measured. Correlation analysis and the quality of agreement by the Bland and Altman method between casual
urine and 24-h urine were analyzed. The mean Na/K ratio of 7-day 24-h urine was 4.3. The mean Na/K ratio of six random
specimens of daytime (collected between 09 and 17 hours) casual urine correlated most strongly with the Na/K ratio of 7-day
24-h urine (r=0.87). The bias for the mean Na/K ratio between 7-day 24-h urine and daytime casual urine was almost
negligible (0.03), and the quality of agreement for the mean of the six random, daytime casual urine specimens on different
days was similar to that of the 2-day 24-h urine samples for estimating 7-day 24-h values. Our findings show that the mean
Na/K ratio of six random daytime casual urine specimens on different days was a good substitute for the 2-day 24-h urine

Na/K ratio.
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INTRODUCTION

Worldwide, dietary salt reduction and increasing dietary potassium
are considered to be important for reducing blood pressure not
only in hypertensive patients but also in the general population.!
Many guidelines for the prevention and treatment of hypertension
recommend the general public and/or hypertensive patients to reduce
their daily salt intake by 5 or 6.~ Despite the rigorous campaign
and recommendations for salt restriction, a fairly large gap exists
between the recommended target level and the actual salt intake
among populations.®’

For effective improvement in dietary salt and potassium intake in
hypertensive patients and the general population, it is important for
us to develop a convenient, inexpensive and appropriate monitoring
system for daily salt and potassium intake. The gold standard for
estimating individual daily salt intake is 24-h urine collection.® The
amount of potassium excreted in 24-h urine does not necessarily
reflect absolute potassium intake as well as it does sodium, but it

shows good correlation with dietary potassium intake.”"!! The World
Health Organization also reported that an increase in potassium
intake in adults and children decreases blood pressure,12 and this
finding was also substantiated by the good correlation observed
between sodium/potassium (Na/K) ratio in 24-h urine and blood
pressure in epidemiological studies.'>'”7 However, repeated 24-h
urine collections are neither easy nor practical for patients at clinics
or individuals at home. Although some methods for estimating daily
salt intake by casual (spot) urine have been developed as alternatives
to 24-h urine collection,'®20 these methods do not estimate
individual salt intake, but rather evaluate the average salt intake in
populations. Therefore, a new method is needed for estimating
individual salt and potassium intake using casual urine. The
accuracy of repeated measurements of casual urine for the
estimation of Na, K and the Na/K ratio has not yet been investigated.

The present study was undertaken to determine the optimal
number and type of casual urine specimens required for the suitable
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estimation of individual daily Na/K ratio using 7-day 24-h urine
collections as the gold standard.

METHODS

Participants and measurements

A total of 48 participants, 25 men and 23 women, aged between 25 and
59 years, was recruited from healthy volunteers living in Osaka and its
surrounding areas and from workers employed at a health-care products
company in Kyoto, Japan. Menstruating women were not included in the
study. Participants were instructed to collect all the urine released and to
measure the urine volume with a standardized measuring cup at each voiding
for a minimum of 7 consecutive days or from the first 7 days of non-
consecutive urine collections of 8 days or more, unless urine collection was
unsuccessful or contaminated by feces. A day of urine collection began at
‘wake-up’ on day one and ended at ‘wake-up’ the following morning. Urine
samples were transferred into an aliquot tube at each voiding, and all samples
were sent to the central laboratory at room temperature every 2 days.
Participants were asked to record the volume (ml) of each sample and the
time of collection. Moreover, participants completed a questionnaire describ-
ing their height, weight, physical activity, past medical history and alcohol
consumption. Written informed consent was obtained from all participants.
The Ethics Committee of the Omron Healthcare Company approved the study
protocol.

At the central laboratory, Na and K concentrations (mmoll~!) of all urine
samples were analyzed using ion-selective electrodes (C-122, C-133, Horiba,
Kyoto, Japan). The 24-h urinary Na and K excretion (mmol per 24h) was
calculated from the sum of urinary excretion at each voiding over one day. For
each voiding, urinary Na and K excretion was calculated from the Na and K
concentration and urine volume of each voiding sample. Na/K ratio of each
casual urine sample was calculated using the Na and K concentrations of each
casual urine sample, and the 24-h urinary Na/K ratio was calculated using the
24-h Na and K urinary excretion values obtained. Thus, the analytical values in
24-h urine collection were not based on a single collection with a single urine
measurement, but were calculated from the weighted average of a series of
casual urine samples taken throughout the day.

The timing of casual urine was defined as follows: (1) first morning
urine: first voiding after rising, (2) second morning urine: second voiding
after rising, (3) daytime casual urine: specimen randomly selected from
urine voided between 09 and 17 hours, (4) random casual urine: urine
specimen randomly selected among all urine specimens on a certain day.
Only one sample per day was randomly selected as the random casual
urine specimen for that day. The mean value of 24-h urinary Na/K ratios
for 7 days for each participant was used as the gold standard for individual
urinary Na/K ratio. Body mass index was calculated as weight divided by
height squared (kgm ~2).

Statistical analysis

The mean Na/K ratio, Na and K concentrations in casual urine were calculated
for the first day, the first 2 days, the first 3 days, etc., up to 7 successive days
after the beginning of urine collection for each participant. The same
calculations were performed for the first morning urine, the second morning
urine, daytime (09 to 17 hours) casual urine and random casual urine,
respectively.

Pearson’s correlation coefficients were calculated to examine the correlation
between values for casual urine and mean values for 24-h urines over 7 days as
the gold standard. For example, correlation coefficients were calculated for the
first morning urine Na/K ratios (value of the first day, the mean of the first 2
days, the mean of the first 3 days, etc., and the mean of all 7 days) and the
mean 7-day 24-h urine Na/K ratio. The same calculation was also performed
for the second morning urine, daytime (09 to 17 hours) casual urine and
random casual urine. Random casual urine samples were also selected on each
day. Correlations between the Na and K concentration of casual urine and the
mean 7-day 24-h Na and K excretion were also calculated.

The agreement between 7-day 24-h urine Na/K ratio and the random
sampling method for casual urine Na/K ratio was examined using the method
proposed by Bland and Altman.?! The ‘agreement’ defined by the Bland-
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Altman method between the 7-day 24-h urine method and the daytime casual
urine method was also compared with the agreement between 7-day 24-h
urine Na/K ratios and multiple 24-h urine collections from several days.

In sub-analyses, the analyses described above were performed after stratify-
ing participants according to ‘with/without’ consecutive 7-day 24-h urine
collection.

RESULTS

The basic characteristics and urinary properties of the study
participants are shown in Table 1. The mean age of participants
was 39.9 years. Three participants (6.3%) were on antihypertensive
medication. The mean 24-h urinary volume for 7 days was
approximately 1.81 in both men and women. The mean 24-h Na
excretion for 7 days was higher in men (193.7 mmol per 24 h) than in
women (181.4 mmol per 24h), whereas the mean 24-h K excretion
was similar in men (45.2 mmol per 24 h) and women (45.5 mmol per
24h). Casual urine Na concentration was lowest in the first morning
urine specimen in both men and women. The mean Na/K ratio of
24-h urine was 4.3 and was similar between men and women. Casual
urine Na/K ratio was the lowest for the second morning urine
specimen in both sexes.

Participants were requested to collect urine for 7 consecutive days.
However, 23 of 48 participants could not collect urine consecutively
(15 participants needed 8 days, 5 needed 9 days, 1 needed 10 days and
2 needed 11 days to collect a total of 7-day 24-h urine collections).

Marked day-to-day variability was observed in Na and K excretion
and in the Na/K ratio of the 24-h urine collection. Even in the
participants with minimum Na variability in 7-day 24-h urine
collection, Na excretion in 24-h urine varied by 33.8 mmol (28% of
the 7-day average), K excretion varied by 15.5mmol (47% of the 7-
day average) and Na/K ratio by 1.28 (35% of the 7-day average)
during the observation period. In the participants with maximum
variability, Na excretion in the 24-h urine samples varied
by 315.4mmol (88% of the 7-day average), K excretion varied by
18.5mmol (28% of the 7-day average) and Na/K ratio varied by 4.64
(86% of the 7-day average) during the trial.

The average voiding frequency was 6.4 times per day, and the mode
was 6 times per day. The random casual urine from all samples
consisted of the first morning urine (19% of all samples), the second
morning urine (19% of all samples), the daytime casual urine (41% of
all samples) and others (47% of all samples).

Correlation coefficients of casual urine Na/K ratio with 7-day 24-h
Na/K ratio, Na excretion and K excretion in the 48 participants are
shown in Table 2. Correlation between casual urine Na/K ratio and
7-day 24-h Na/K ratio generally became stronger as the number of
days increased. Regarding the time of casual urine collection,
correlation coefficients were generally the highest for daytime casual
urine: 0.85 for the mean of 3 days, 0.85 for the mean of 5 days and
0.87 for the mean of 6 and 7 days (all, P<0.001). The Na/K ratio of
random casual morning urine also strongly correlated with 24-h Na/K
ratio (Table 2). The correlation coefficients of the second morning
urine were lower than those of the first morning urine. The mean
daytime Na/K ratio (09-17 hours) for 6-day and 7-day casual urine,
and random casual urine from all urine samples, correlated most
strongly with the 7-day 24-h urinary Na/K ratio for individual values
(r=10.87; Table 2 and Figure la).

The daytime casual urine Na/K ratio also correlated strongly with
the 7-day 24-h Na excretion (r=0.45-0.56), although the correlation
was less strong than its correlation with 7-day 24-h Na/K ratio
(Table 2). The correlation coefficient between 7-day 24-h urine Na
excretion and casual urine Na/K ratio reached 0.65 for the 7-day
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Table 1 Basic characteristics and urinary findings of study participants by gender, in 2011

Men (n=25) Women (n=23) Total (n=48)
Variables Mean s.d. Mean s.d. Mean s.d.
Age (years) 39.9 10.0 40.0 104 39.9 10.2
Height (cm) 174.2 5.0 156.3 4.6 165.7 10.2
Weight (kg) 72.2 10.7 54.4 8.5 63.7 13.2
Body mass index (kgm —2) 23.8 3.2 22.3 3.3 23.0 3.3
Alcohol consumption (g per week) 85.8 94.5 35.9 50.5 61.9 80.6
n % n % n %
Past history
Hypertension 3 12.0 2 8.7 5 10.4
Diabetes mellitus 1 4.0 2 8.7 3 6.3
Dyslipidemia 5 20.0 6 26.1 11 229
Drug treatment
Hypertension 3 12.0 0 0.0 3 6.3
Diabetes 0 0.0 1 4.3 1 2.1
Dyslipidemia 0 0.0 0 0.0 0 0.0
Alcohol consumption >3 days per week 9 36.0 3 13.0 12 25.0
Mean s.d. Mean s.d. Mean s.d.
24-h Urine volume (ml) 1770.4 1095.2 1835.5 806.5 1801.6 968.2
24-h Na excretion (mmol per 24 h) 193.7 104.5 181.4 70.9 187.8 90.2
24-h K excretion (mmol per 24 h) 45.2 15.4 45.5 17.6 45.3 16.5
Urine voiding (times per day) 6.14 2.57 6.67 1.95 6.39 2.31
Na concentration (mmol |-1)
24-h Urine 118.7 45.5 108.6 43.8 113.9 45.0
1st Morning urine 104.5 45.8 97.5 49.0 101.1 47.5
2nd Morning urine 132.3 60.5 109.1 58.7 121.5 60.8
Daytime casual urine 126.8 63.3 113.0 57.7 120.2 61.0
Random casual urine 117.6 56.7 108.1 58.5 113.0 57.8
K concentration (mmol |~1)
24-h Urine 30.0 11.8 27.4 10.7 28.7 11.4
1st Morning urine 26.2 12.7 25.1 12.9 25.7 12.8
2nd Morning urine 39.0 22.6 335 17.5 36.4 20.6
Daytime casual urine 36.2 21.3 32.2 16.9 34.3 19.4
Random casual urine 31.2 17.5 29.4 19.6 30.4 18.5
Na/K ratio
24-h Urine 4.48 2.49 4.25 1.65 4.37 2.13
1st Morning urine 4.70 2.58 4.43 2.49 4.57 2.54
2nd Morning urine 4.36 2.67 3.54 1.67 3.98 2.30
Daytime casual urine 4.41 2.66 4.06 2.30 4.24 2.50
Random casual urine 4.65 2.86 4.57 3.14 4.61 3.00

Abbreviations: K, potassium; Na, sodium. Urinary findings are shown as means of all 7 days. Definition of daytime casual urine: urine samples collected between 0900 and 1700.

mean value with the first morning urine, 0.55 with the second
morning urine, 0.56 with daytime casual urine and 0.51 with 7-day
random casual urine from all samples (Table 2).

The Na/K ratio of daytime casual urine was most strongly
correlated with 24-h Na/K ratio and Na concentration for 7 days.
Therefore, assessment of agreement for the Na/K ratios was per-
formed using the Bland-Altman method. Figure la shows the
correlation between 7-day 24-h urine Na/K ratio and the mean Na/
K ratio of six daytime casual urine samples. The correlation coefficient

was 0.87, and the mean difference for the two methods was 0.03
(Figure 1b). The standard deviation of the difference between the
7-day 24-h method and the six daytime casual urine sample method
was 0.92. Therefore, the 95% of differences between the 7-day 24-h
method and the six daytime casual urine sample method were
between —1.78 and 1.84.

The mean difference and the limits of agreement (meant2
standard deviation) between 1-, 2-, 3-day 24-h Na/K ratios and the
gold standard, that is, 7-day 24-h Na/K ratio were compared using the
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Table 2 Correlation coefficients of casual urine Na/K ratio with 7-day
24-h Na/K ratio, Na excretion and K excretion in 48 participants

Correlation coefficients

Number of 24-h Na 24-hr K
days to excretiom? excretion?
Timing of calculate 24-h (mmol per  (mmol per
casual urine mean Na/K ratio® 24-h) 24-h)
First morning urine 1 day 0.44 0.31 —0.05
2 days 0.62 0.50 -0.04
3 days 0.67 0.58 -0.04
4 days 0.65 0.56 -0.05
5 days 0.67 0.59 -0.04
6 days 0.68 0.64 0.01
7 days 0.69 0.65 0.03
Second morning urine 1 day 0.57 0.24 -0.31
2 days 0.74 0.44 -0.27
3 days 0.76 0.52 -0.23
4 days 0.76 0.50 -0.26
5 days 0.75 0.48 -0.27
6 days 0.78 0.55 -0.22
7 days 0.78 0.55 -0.22
Daytime casual urine 1 day 0.68 0.45 -0.16
(09-17 hours) 2 days 0.79 0.53 -0.19
3 days 0.85 0.56 -0.22
4 days 0.84 0.56 -0.21
5 days 0.85 0.56 -0.24
6 days 0.87 0.55 -0.26
7 days 0.87 0.56 -0.24
Random casual urine 1 day 0.51 0.28 -0.18
(selected from each day) 2 days 0.64 0.37 -0.16
3 days 0.71 0.38 -0.25
4 days 0.82 0.48 -0.26
5 days 0.85 0.51 -0.27
6 days 0.87 0.54 -0.26
7 days 0.87 0.51 -0.28

Abbreviations: K, potassium; Na, sodium.
2Mean values of all 7 days.

Bland and Altman agreement method. The ‘agreement’ of 6-day
daytime casual urine Na/K ratio was better than 1-day 24-h urine Na/
K ratio (mean difference: 0.17; 95% of differences: —2.10 to 2.44) and
almost similar to the agreement of the 2-day 24-h urine Na/K ratio
(r=0.88; mean difference: 0.29 and 95% of differences: —1.44 to
2.01; Figures 2a and b).

Although the correlation coefficients of random casual urine were
similar to those of daytime casual urine, as shown in Table 2, the
agreement calculated by Bland-Altman analyses was not as strong as
that in daytime casual urine samples (bias of daytime casual urine:
between —0.03 and 0.06 for 5 and 7 days, bias of random casual
urine: between —0.31 and —0.44 for 5 and 7 days). Biases of daytime
casual urine were generally small; however, those of 1 day to 5 days
were larger than those of 6 and 7 days (between —0.03 and —0.41 for
1 day to 5 days, 0.03 and 0.06 for 6 and 7 days, respectively).

Table 3 shows the correlation coefficients for casual urine Na
concentration with 7-day 24-h Na/K ratio, Na excretion and K
excretion in all of the 48 participants. Correlation coefficients of
casual urine Na concentration with all three parameters in 7-day 24-h
urine were not as high as those with Na/K ratio, as shown in Table 2;
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Figure 1 (a and b) Pearson’s correlation coefficient between 7-day 24-h
urine Na/K ratio and 6-day daytime (09-17 hours) casual urine
Na/K ratio (the new method) for the 48 participants was 0.87 (a). The
bias between 7-day 24-h Na/K ratio and the 6-day daytime casual
urine Na/K ratio by Bland-Altman analysis?! was —0.03, with 95% of
differences between —1.78 and 1.84 (b). The quality of agreement by
Bland-Altman analysis?! was similar to that shown in Figures 2a and b,
which shows Pearson’s correlation coefficient and the bias with 95% of
differences between 2-day 24-h urine Na/K ratio and 7-day 24-h urine Na/K
ratio.
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Figure 2 (a and b) Pearson’s correlation coefficient between 7-day 24-h Na/
K ratio and 2-day 24-h Na/K ratio for the 48 participants was 0.88 (a). The
bias between 2-day 24-h urine Na/K ratio and 7-day 24-h urine Na/K ratio
by Bland-Altman analysis?! was 0.29, with 95% of differences between
—1.44 and 2.01 (b).

correlation coefficients were between 0.05 and 0.14 for daytime casual
urine and 24-h Na excretion.

The stratified analyses comparing consecutive and non-consecutive
24-h urine collection samples showed similar results with respect to
the correlation coefficients and agreements for six daytime random
casual urine Na/K ratio and 7-day 24-h Na/K ratio (correlation:
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Table 3 Correlation coefficients of casual urine Na concentration
with 7-day 24-h Na/K ratio, Na excretion and K excretion in 48
participants

Correlation coefficients

Number of 24-h Na 24-h K
days to 24-h excretion® excretion?
Time of casual calculate Na/K (mmol per (mmol per
urine mean ratio® 24 h) 24 h)
First morning urine 1 day 0.21 0.11 -0.05
2 days 0.32 0.29 0.09
3 days 0.35 0.36 0.11
4 days 0.36 0.33 0.06
5 days 0.39 0.34 0.04
6 days 0.40 0.36 0.05
7 days 0.39 0.35 0.05
Second morning urine 1 day 0.34 -0.01 -0.34
2 days 0.35 0.12 -0.22
3 days 0.36 0.15 -0.22
4 days 0.33 0.13 -0.23
5 days 0.35 0.15 -0.21
6 days 0.36 0.20 -0.17
7 days 0.35 0.17 -0.18
Daytime casual urine 1 day 0.33 0.05 -0.27
(09-17 hours) 2 days 0.38 0.12 -0.24
3 days 0.37 0.07 -0.29
4 days 0.39 0.11 -0.28
5 days 0.43 0.14 -0.29
6 days 0.41 0.13 -0.29
7 days 0.43 0.13 -0.29
Random casual urine 1 day 0.36 0.23 -0.06
(selected from each day) 2 days 0.31 0.23 0.01
3 days 0.37 0.20 -0.09
4 days 0.45 0.21 -0.18
5 days 0.49 0.22 -0.22
6 days 0.47 0.24 -0.19
7 days 0.47 0.23 -0.18

Abbreviations: K, potassium; Na, sodium.
2Means of all 7 days.

0.81 vs. 0.90 for consecutive and non-consecutive participants; bias:
—0.02 vs. 0.07, respectively).

DISCUSSION

We found that six random daytime (09-17 hours) casual urine
specimens on different days are suitable to estimate the individual
daily Na/K ratio determined by 7-day consecutive 24-h urine
collections. Pearson’s correlation coefficient between both methods
was 0.87 for the Na/K ratio. The bias, defined by Bland-Altman
analysis, between the 7-day 24-h Na/K ratio as the gold standard and
the 6-day daytime casual urine Na/K ratio was almost negligible
(bias = 0.03).

These findings suggest that this method, which uses six random
daytime urine Na/K ratio calculations, can be applied as a convenient
tool to support patients and the general population in their efforts to
reduce dietary salt and increase potassium intake in daily life. From
the INTERSALT'? and other studies,'*" it is well known that the
Na/K ratio in 24-h urine is related to blood pressure. Therefore, it is
reasonable and practical for patients and the general population to
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use the Na/K ratio to monitor their daily salt and potassium intake
and to achieve blood pressure control.

Typically, repeated 24-h urine collections are needed to estimate an
individual’s daily Na/K ratio and sodium intake.” However,
assessment of the Na/K ratio in six random daytime casual urine
specimens on different days, rather than sodium intake itself, as a
monitoring index for dietary improvement, would be easier and more
practical for patients in outpatient clinics and at home. Use of
daytime casual urine imposes a far lower patient burden than 24-h
urine collection. Moreover, the cost is lower compared with that of
repeated 24-h urine collection. This method may become a useful tool
for self-monitoring of daily salt intake and/or Na/K ratio in
hypertensive patients, although the effect of this method on dietary
changes warrants a clinical trial.

This study included the consecutive 7-day 24-h urine collection
data as the standard for daily dietary Na/K ratio and sodium
intake in 48 middle-aged men and women. Based on the INTERSALT
study in Japan, Tanaka et al.'® reported that a one-spot urine sample
can be used for estimating 24-h urine sodium excretion, as a
‘population’ average of salt intake. However, the number of casual
urine samples needed to estimate individual salt excretion and Na/K
ratio was unknown. Therefore, the present study provides important
information that may be applicable to a large-scale epidemiologic
study on the relationship between Na/K ratio, Na and health issues.

The adequacy of six daytime casual urine samples in estimating the
Na/K ratio of 7-day 24-h urine collection may be related to the mean
frequency of daily urine voiding among participants. The average
voiding frequency among participants was 6.4 times per day. In
addition, the Na/K ratio of the first morning urine did not show a
strong correlation with that of 7-day 24-h urine. Therefore, six
daytime random urine specimens collected over 7 days may be
equivalent to 1- or 2-day 24-h urine collection in participants.

The Na/K ratio and Na concentration in the first morning urine
were lower than the mean values in 7-day 24-h urine collections. This
diurnal variation in Na excretion as explained by Kawasaki’s
equation'® suggests that the second voiding of casual urine may be
suitable for the estimation of daily sodium excretion. The second
morning urine, daytime casual urine (09-17 hours) and urine
collected before bedtime (data not shown) appeared to have higher
Na concentrations and lower Na/K ratio in comparison to 24-h urine.
However, both Na and K concentrations were relatively lower in first
morning urine, resulting in lower Na concentration and higher Na/K
ratio in comparison to 24-h urine. As 60% and 72% of the second
morning urine were collected between 08 hours and noon in men and
women, respectively (data not shown), the tendency for higher Na
concentration with lower Na/K ratio compared with 24-h urine may
partly be an effect of eating breakfast.

The method used here for evaluation of Na, K excretion and Na/K
ratio in 24-h urine collection was not a single measurement; instead,
it consisted of weighted summation of each casual urine voiding. In
addition, urine was analyzed using ion-selective electrodes. However,
the values of Na and K excretion and Na/K ratio obtained in the
present study were almost the same as those observed in Japanese
participants from the INTERSALT study in 1983 (that is, Na/K ratios
in men and women aged 20-59 years were between 4.2-4.6 and
4.0-4.6, respectively) and the INTERMAP study in 1996 (that is, Na/K
ratios in men and women aged 40-59 years were 4.5 and 4.1,
respectively).”?? Therefore, this finding suggests that the methods
used in the present study are acceptable compared with the standard
method of 24-h urine collection used in the INTERSALT and
INTERMAP studies.
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Currently, there is no clear recommended cutoff value for
an acceptable Na/K ratio. The World Health Organization
guidelines recommend adjusting one’s lifestyle to achieve a Na/K
ratio of less than 1.2 According to the INTERSALT study,?? the
Na/K ratio ranged from 0.01 (observed in Yanomamo, Brazil:
with 0.9 mmol Na per 24h) to 7.31 (observed in Tianjin, China:
with 245.6mmol Na per 24h) in different populations.
Three Japanese cohorts demonstrated a Na/K ratio of approximately
390 to 4.64 with a Na per 24h of 145 to 224mmol. Using
Chicago as being representative of a Western population with
low salt consumption, the Na/K ratio was 2.62 when urinary
sodium excretion was 140.0mmol. Therefore, the target value
for Na/K ratio in Japanese may be less than 3, considering
the present sodium excretion and urinary Na/K ratio in this
population.

We found no major differences in the estimation of the Na/K ratio
in urine collections of 7 consecutive days compared with that of 7
non-consecutive days. Thus, we believe that consecutive-day urine
collections are not necessary for adequate Na/K estimation. In this
study, we assessed the ability of six random urine samples to
adequately estimate daily Na/K ratio. We selected casual urine
randomly from among the 7 days of collection, with only one sample
being collected per day. Therefore, we can assume that six random
casual urine samples collected over the observation period are
important in estimating Na/K ratio during the given observation
period.

A limitation of this study is that the participants were middle-aged
men and women, and only 6% of the participants were on
antihypertensive medications. It is not known whether the findings
are also applicable to the elderly and patients receiving antihyperten-
sive medication.

In conclusion, the method of estimation of daily urinary Na/K ratio
and urinary sodium excretion using six random specimens of daytime
(09-17 hours) casual urine on different days is a good substitute for
2-day 24-h urine collection, as observed in this study. This method
may become a convenient tool to help patients reduce their daily salt
intake and increase their potassium intake, thus lowering their blood
pressure. This method may also be applicable to cohort studies
for estimating individual daily urinary Na/K ratio as a substitute for
2-day 24-h urine collection.
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