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 The device is capable of estimating 24-h 
salt excretion from collected 8-h 
overnight urine samples using the 
following formula: Y = 5.76(X) 0.53 g/day, 
where Y is the estimated 24-h urinary 
salt excretion and X is the sodium 
content of the overnight urine samples 

 This measure urine volume, urinary 
concentration of chloride, and 
temperature. 
Yamasue K, J Hum Hypertens 20, 593-598, 2006

1. Background:
To prevent and treat hypertension, it is important to restrict salt in one’s diet from 
adolescence. (He FJ, Hypertens 2006;48(5):861-869.)
However, an effective salt-reduction education system has yet to be established. 
Besides accurate evaluation, we believe that the frequent usage of a measurement 
device may motivate individuals to avoid high salt intake. (Yasutake K, Pub Health Nutr
2018;21:2164-2173.)

2. Objective: 
The present study evaluated the use of a urinary sodium (salt) excretion 
measurement device for salt-reduction education targeting young Japanese 
women participants.
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3.4 Questionnaire on Salt-Reducing Eating Behaviour
We referred to a previous report in which the transtheoretical model 

showed that spot urine measurement is comparable with 24-hour urinary 
salt excretion level measurement. (Prochaska JO, Am J Health Promot 1997)
(Tamaki J, Hypertens Res 2004;27:157-166.)
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3. Methods:
3.1 Intervention Schedule

3.3 24-h urine collection
Urine samples of all participants were collected and analysed at baseline and endline. 

SRL Co. Ltd. analysed the total urine volume, as well as urine creatinine, sodium, and 
potassium levels. 
Urine samples with 24-hour creatinine levels within 30% of the estimated levels were 

included in further analyses. Those outside this range were eliminated.
(Ohta Y, J Hum Hypertens 2004;18:273-278.)(Yasutake K, Hypertens Res 2015;39:127-132.

4. Results:
4.1 Characteristics of study participants    

p  value

Number

Age (years) 20.8 ± 0.9 20.7 ± 0.9 20.9 ± 0.8 0.274

Height (cm) 158.6 ± 5.0 158.9 ± 4.6 158.2 ± 5.5 0.528

Body weight (kg) 51.4 ± 5.8 51.6 ± 6.0 51.2 ± 5.6 0.738

BMI (kg/m2) 20.4 ± 2.0 20.7 ± 0.9 20.9 ± 0.8 0.951

Data expressed as frequency (%) or mean (SD).
Abbreviations: BMI: Body Mass Index.
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５. Conclusions
Frequent self-monitoring of salt excretion using the self-monitoring urinary salt excretion level measurement device 
tested in the present study contributed to improving participants’ 24-hour urinary sodium/potassium ratio and eating 
behaviour stage. Thus, it is a useful and practical tool to educate young individuals about reducing their salt intake.

Registered: 144 subjects

Intervention group: n = 62

No nutritional 
education in 
either group

Control group: n = 49 Intervention group: n = 51

Endline investigation: 24-h urine collection

Final evaluation: Transition of urine excretion level by 24-h urine collection

Control group: n = 62

Urine collection failure n = 20 

Withdrew consent n = 2

Urine collection failure n = 11 Urine collection failure n=10 

Baseline investigation: 24-h urine collection

Bad compliance in measurement using the self-
monitoring urinary salt excretion device n = 1 

3.5 Process of assignment of participants to study groups. 

4.2 Change in 24-hour urine collection and blood pressure after four weeks of intervention 

4.3 Change in dietary behavior stage after four weeks of intervention

Mean SD Mean SD Mean   95% CI p  value Mean   95% CI p  value

Sodium excretion (mg/day)
Control group (n = 49) 3258 ± 920 3319 ± 1352 61.8 -333 , 456 0.755
Self-monitoring group (n = 51) 3189 ± 1012 2874 ± 1046 -315 -692 , 62 0.100
P-value

Potassium excretion (mg/day)
Control group (n = 49) 1464 ± 451 1443 ± 466 -21 -182 , 140 0.798
Self-monitoring group (n = 51) 1468 ± 510 1522 ± 531 54 -102 , 211 0.491
p value

Sodium/potassium ratio
Control group (n = 49) 4.1 ± 1.5 4.2 ± 2.0 0.1 -0.5 , 0.7 0.723
Self-monitoring group (n = 51) 4.0 ± 1.7 3.5 ± 1.4 -0.5 -1.1 , 0.0 0.044
p value

Body weight (kg)
Control group (n = 49) 51.6 ± 6.0 51.3 ± 5.8 -0.2 -0.5, 0.0 0.055
Self-monitoring group (n = 51) 51.1 ± 5.6 51.0 ± 5.7 -0.1 -0.4, 0.1 0.310
p value

SBP (mmHg)
Control group (n = 49) 101.9 ± 7.3 99.3 ± 6.9 -2.7 -4.0 , -1.3 0.000
Self-monitoring group (n = 51) 100.9 ± 7.7 100.6 ± 8.1 -0.3 -1.9 , 1,4 0.739
p value

DBP (mmHg)
Control group (n = 49) 63.9 ± 6.6 61.5 ± 6.7 -2.5 -4.0 , -0.9 0.002
Self-monitoring group (n = 51) 63.2 ± 6.5 62.2 ± 7.0 -1.0 -2.4 , 0.4 0.146
p value

Data expressed as mean (SD). Abbreviations:  SBP: systolic blood pressure, DBP: diastolic blood pressure

*Correction by baseline values using analysis of covariance.
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Frequency (%) Frequency (%) Mean   95% CI p  value Mean
(stage)

  95% CI p  value

Dietary behaviour stage
Control group (n = 49)

Precontemplation stage 11 (22.4) 12 (24.5)
Contemplation stage 16 (32.7) 19 (38.8)
Preparation stage 7 (14.3) 4 (8.2)
Action stage 10 (20.4) 10 (20.4)
Maintenance stage 5 (10.2) 4 (8.2)

Self-monitoring group (n = 51) 
Precontemplation stage 14 (27.5) 9 (17.6)
Contemplation stage 15 (29.4) 11 (21.6)
Preparation stage 11 (21.6) 6 (11.8)
Action stage 5 (9.8) 18 (35.3)
Maintenance stage 6 (11.8) 7 (13.7)
p  value

*Correction by baseline values using analysis of covariance.
**Ordinal variables were converted to continuous variables; correction by baseline values using analysis of covariance.

0.192

p values are for tests comparing mean differences between baseline and endline changes in the variables between the two groups.
†P-value compares the ratio difference between the baseline and endline changes in the variables between the two groups by the chi-square test .
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