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Purpose: A salt preference questionnaire may be a convenient and cost-effective method for 

predicting salt intake; however, the influence of salt preference on daily salt intake is unclear. 

This study aimed at revealing the effectiveness of the salt preference question in determining 

the daily salt intake in primary care outpatients.

Patients and methods: This cross-sectional study included 1,075 outpatients (men, n=436, 

40.6%) at six primary care institutions in Japan. Primary outcomes included a salty food prefer-

ence assessed by using one question and a daily salt intake, assessed using early morning second 

urine samples. Multivariate analyses determined the relationships between the salt intake and 

the two salt preference levels.

Results: The mean age was 67.6±14.6 years, and 594 (55.3%) preferred salty foods. The daily 

salt intake was 12.3±4.0 g per day and 11.4±3.7 g per day in the salt preference and nonsalt 

preference groups, respectively (P,0.001). A salt intake ,10 g per day was consumed by 

169 (28.5%) and 181 (37.6%) patients (P=0.001), respectively, and ,6 g salt per day was 

consumed by 28 (4.7%) and 26 (5.4%) patients (P=0.606), respectively. The patients who 

preferred salty foods consumed a significantly larger amount of salt per day than those who 

did not prefer salty foods (β coefficient, 0.621; 95% confidence interval [CI], 0.146–1.095). 

There was no difference in the number of patients who consumed ,10 g salt per day (adjusted 

odds ratio [ad-OR], 1.29; 95% CI, 0.99–1.69) or ,6 g salt per day (ad-OR, 1.39; 0.90–1.69) 

between the groups.

Conclusion: Preference for salty foods was positively associated with daily salt intake. 

However, daily salt intake was not always appropriate, even in the patients who did not prefer 

salty foods. Behavioral interventions for salt restriction after an assessment of daily salt intake 

are necessary for primary care patients, regardless of their preference for salty foods.

Keywords: salt preference, daily salt intake, outpatients, primary care, salt restriction, spot 

urine method

Introduction
Hypertension is the most common disease among patients visiting primary care 

physicians.1,2 Hypertension is associated with a number of serious adverse effects;3 

for example, usual blood pressure during middle age and older age is strongly and 

directly related to vascular mortality.4 The incidence of complications varies with 

blood pressure, and lower blood pressure can reduce the incidence of vascular disease 

and mortality.5 Therefore, the management of blood pressure in the hypertensive patient 

is one of the essential roles of the primary care physician.

A variety of risk factors, including excess sodium intake, excess alcohol intake, 

weight gain, and physical inactivity, have been associated with essential hypertension.3 
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High salt intake is related not only with high blood pres-

sure but also with an increased risk of stroke and cardio-

vascular disease.6,7 Moderate dietary sodium restriction is 

recommended as part of the nonpharmacologic therapy of 

hypertension.8 A reduction in salt intake from the current level 

of 9–12 g per day in most countries to the recommended level 

of ,5 g per day can lower blood pressure.9 In Japan, the mean 

salt intake in adults is 10.4 g per day (men, 11.4 g per day; 

women, 9.6 g per day).2 Target levels for salt intake in Japan 

have been set at ,6 g per day and ,10 g per day for hyper-

tensive patients and the general population, respectively.10,11 

Therefore, it is important to establish an effective approach 

to modifying salt intake in primary care clinics.

The reliable assessment of daily salt intake provides the 

basis for appropriate advice regarding salt restriction, especially 

for hypertensive patients. The use of 24-hour urine sampling or 

a nutritionist’s analysis of the diet is inconvenient and impracti-

cal for general use in primary care clinics.12 For reasons of con-

venience, a question regarding salt preference (“Do you prefer 

salty foods?”) has been used to estimate salt intake. This salt 

preference question may cost-effectively differentiate patients 

with a high salt intake who require further assessment.

However, only a few studies have evaluated the effective-

ness of this question for identifying excessive salt consum-

ers in healthy patients or those undergoing routine health 

check-ups.13–15 Moreover, the findings have been inconsistent, 

and the relationship between salt preference and daily salt intake 

remains unclear. This study is aimed at revealing the effective-

ness of the salt preference question in determining daily salt 

intake in outpatients visiting primary care institutions.

Materials and methods
Study design
A cross-sectional study was conducted in a primary care 

setting. Approval for the study protocol was obtained from 

the Jichi Medical University Review Board. Written informed 

consent was obtained from each individual prior to his or her 

entry into this study.

Participants
We enrolled 1,075 outpatients over 20 years old who visited 

the primary care departments of four clinics and two small 

hospitals in Japan from August 2010–January 2011 and also 

in December 2012.

Measurements
Data were collected regarding age, sex, salt preference, body 

mass index, current lifestyle behaviors (smoking and drinking), 

office blood pressure, use of antihypertensive medication, and 

daily salt intake. Salt preference was documented using the 

question, “Do you prefer salty foods?” (“yes”, “relatively 

yes”, “relatively no”, or “no”). Office blood pressure was 

measured using a standard method with the right arm after 

at least 5 minutes of rest in a seated position. We measured 

weight and height to calculate body mass index. The use of 

antihypertensive medication was collected from the medical 

records. Using an early morning collection of second spot 

urine, the daily salt intake was estimated using a previously 

defined formula16,17 that includes the patient’s sex, age, body 

weight, height, and sodium and creatinine concentrations 

from early morning second urine samples (Table 1).

Statistical analysis
Before performing the statistical analyses, the responses 

relating to preference for salty foods were dichotomized. 

“Yes” and “relatively yes” responses were combined into the 

salt preference group, and “no” and “relatively no” responses 

were combined into the nonsalt preference group. The use 

of antihypertensive medications was also dichotomized. 

Patients using antihypertensive medications were identified as 

hypertensive, while the remaining patients were classified as 

nonhypertensive. On the basis of the Japanese guidelines 

mentioned previously, the patients were categorized according 

to daily salt intake, ,10 g per day and ,6 g per day.

The continuous variables (age, body mass index, office 

blood pressure, and daily salt intake) are reported as mean 

± standard deviation, and the categorical variables (sex, cur-

rent lifestyle behaviors, antihypertensive medication use, and 

daily salt intake ,10 g per day and ,6 g per day) are reported 

as frequencies. Using independent Student’s t-tests or chi-

square tests, as appropriate, we compared the differences in 

the variables based on salt preference. Pearson’s correlation 

coefficient and 95% confidence interval (CI) were used to 

assess the relationship between salt preference and daily 

Table 1 Formula for calculating daily salt intake on the basis of 
early morning spot urine sample

Daily salt intake (g/day) =16.3√[(NaSMU/CrSMU ) × PrUCr24] (mmol/day) × 
58.44277 × 000.1
 �N aSMU = Second morning urine sodium concentration (mEq/L) 

CrSMU = Second morning urine creatinine concentration (mg/L) 
PrUCr24 = Predicted 24-hour urinary creatinine excretion (mg/day) 
Men = body weight (kg) × 15.1 + body height (cm) × 7.4 - age (years) ×  
12.6-80.0

 � Women = body weight (kg) × 8.6 + body height (cm) × 5.1 - age (years) ×  
4.7-75.0

Note: Salt (NaCl) =58.44277 g/mol.
Abbreviations: SMU, second morning urine; Pr, predicted; U, urine; Cr, creatinine.
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salt intake. Using logistic regression analysis, crude odds 

ratios (ORs), and 95% CI for daily salt intake (,10 g per day 

and ,6 g per day) of salt preference are reported. Multiple 

regression analysis was conducted to determine the relation-

ship between salt preference and daily salt intake; the β coef-

ficient and 95% CI are reported. Multiple logistic regression 

analysis was conducted to determine the relationship between 

salt preference and daily salt intake (,10 g per day and ,6 

g per day); the adjusted ORs and 95% CI are reported. The β 

coefficient (95% CI) and ORs (95% CI) were adjusted for age, 

sex, current lifestyle behaviors, antihypertensive medication 

use, and office diastolic blood pressure. Statistical analyses 

were performed using Stata/MP version 13.1 (Stata Corp LP, 

College Station, TX, USA). Analyses were two-sided, with 

statistical significance set at P,0.05.

Results
The mean age of the sample, which included 436 (40.6%) 

men and 639 (59.4%) women, was 67.6±14.6 years. Salty 

foods were preferred by 594 (55.3%) patients, and 481 

(44.7%) patients did not prefer salty foods (Table 2). The 

mean daily salt intake was 11.9±3.9 g, and 350 (32.6%) and 

54 (5.0%) patients had a daily salt intake of ,10 g and ,6 g, 

respectively.

There were significant differences in age and sex between 

the salt preference and nonsalt preference groups (P,0.001, 

respectively; Table 3). There were also significant differences 

between the two groups in daily salt intake (P,0.001) and 

the proportion of patients with a salt intake ,10 g per day 

(P=0.001). The proportion of patients with a salt intake ,6 g 

per day did not differ between the two groups.

The multivariate analyses resulted in a significantly larger 

amount of salt consumed by the patients who preferred salty 

foods (β coefficient, 0.621; 95% CI, 0.146–1.095; Table 4). 

However, there was no difference in the proportion of the 

patients with a salt intake ,10 g per day (adjusted OR, 1.29; 

95% CI, 0.99–1.69) or ,6 g per day (adjusted OR, 0.90; 

95% CI, 0.51–1.59) between the salt preference and nonsalt 

preference groups.

Discussion
In the present study, the patients with a self-reported prefer-

ence for salty foods consumed higher daily amounts of salt 

than those who did not report a preference for salty foods. 

Sensory responses to the taste, smell, and texture of foods 

help to determine food preferences and eating habits.18 

Multiple links between taste or food preferences and the 

amount of food consumed have been reported such as a 

sweet taste preference and the consumption of added sugars,19 

a preference for lipid-rich foods and related food intake,20 

and a preference for tea and coffee and the consumption of 

tea and coffee.21 Similarly, the current findings suggest that 

a preference for salty foods may result in an increase in salt 

consumption, which also supports a previous report indicat-

ing that the salt taste perception is related to the frequency 

of discretionary salt use.22

Table 2 Demographic characteristics of the outpatients from 
primary care centers in Japan (n=1,075)

Agea (years) 67.6±14.6
Sex
  Men 436 (40.6)
  Women 639 (59.4)
Preference for salty foods
  Yes 594 (55.3)
 N o 481 (44.7)
Current lifestyle behaviors
  Smoking 115 (10.7)
  Drinking 432 (40.2)
  Antihypertensive medication use 645 (60.0)
  Body mass indexa (kg/m2) 23.9±3.6
Office blood pressure (mmHg)
  Systolic blood pressurea 139.0±20.2
  Diastolic blood pressurea 79.1±12.0
Daily salt intakea (g) 11.9±3.9
  ,10 350 (32.6)

  ,6 54 (5.0)

Note: Values are reported as n (%) or amean ± standard deviation.

Table 3 Comparison of characteristics according to salt prefe
rence in outpatients from primary care centers in Japan

Salt  
preference  
group  
(n=594)

Nonsalt  
preference  
group  
(n=481)

P-value

Agea (years) 65.9±15.2 69.7±13.7 ,0.001b

Sex ,0.001c

  Men 298 (50.2) 138 (28.7)
  Women 296 (49.8) 343 (71.3)
Current lifestyle behaviors
  Smoking 86 (14.5) 29 (6.0) ,0.001c

  Drinking 278 (46.8) 154 (32.0) ,0.001c

 � Antihypertensive medication 368 (62.0) 277 (57.6) 0.146c

  Body mass indexa (kg/m2) 24.2±3.5 23.5±3.7 0.002c

Office blood pressure (mmHg)
  Systolic blood pressurea 139.1±19.1 138.9±21.5 0.843b

  Diastolic blood pressurea 80.4±12.3 77.4±11.3 ,0.001b

  Daily salt intakea (g) 12.3±4.0 11.4±3.7 ,0.001b

    ,10 169 (28.5) 181 (37.6) 0.001c

    ,6 28 (4.7) 26 (5.4) 0.606c

Notes: Values are reported as n (%) or amean ± standard deviation. Analyzed using 
bindependent Student’s t-tests or cchi-square tests.
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We detected that the difference in the salt intake between 

the patients who preferred salty foods and those who did 

not was 0.9 g per day. A reduction of salt intake by 3 g per 

day lowers the blood pressure by 3.6–5.6/1.9–3.2 mmHg 

(systolic/diastolic) in hypertensive patients and 1.8–3.5/0.8–

1.8 mmHg in normotensive individuals.23 The excessive salt 

intake caused by the salt preference may not have a biological 

significance. However, in Japan, public health campaigns 

aimed at reducing population-level daily salt intake are 

provided universally by public health nurses.24 To assist with 

meeting this goal, an effective approach may be to target 

the people who prefer salt and consume greater amounts of 

salt. The salt preference question may be a useful tool in this 

population-based approach to salt restriction.

Meanwhile, the proportion of patients consuming salt 

at a level below the recommended daily amount did not 

differ according to salt preference. These findings indicate 

that the salt preference question is not useful for detecting 

excessive salt intake. Instead, spot urine and 24-hour urinary 

measurements are preferred as accurate indicators of daily 

salt intake in primary care.14,17,25 However, a more conve-

nient and cost-effective method for predicting salt intake is 

desired, and future studies should be conducted to determine 

such a method.

A behavioral approach to salt consumption is essential 

to prevent hypertension.8 A modest reduction in salt intake 

for $4 weeks decreases blood pressure in both hypertensive 

and normotensive individuals.26 In addition, a preference 

for salt is positively associated with mortality from stroke.27 

Understanding the significance of behavioral modification 

plays a key role in motivating people to change inappropri-

ate behaviors.28 This study demonstrated that a number of 

patients were excessive salt consumers regardless of their salt 

preference. Therefore, individual behavioral interventions 

aimed at salt intake may also be useful in patients who do 

not prefer salty foods. However, these patients may have dif-

ficulty understanding the significance of salt restriction, and 

influencing salt intake-related behaviors in these patients may 

be challenging.29 Therefore, educational programs regarding 

daily salt intake in primary care practice are necessary for all 

patients to promote behavioral modification.

This study presented several limitations. First, salt per-

ception was not evaluated. Salt perception is associated with 

genetic factors and early childhood dietary experiences;30,31 

however, it has little impact on salt intake.32 Second, daily salt 

intake was measured using the spot urine method; however, 

the reliability of this method has been established through 

comparisons with 24-hour urine specimens.14,25 Therefore, the 

use of spot urine should not influence the results of the pres-

ent study. Third, the patients’ daily salt intakes change from 

day-to-day. Also, test results at office visits are not always 

representative of their usual daily salt intakes. These issues 

might influence the findings in the present study. Fourth, 

we did not determine the patients’ knowledge regarding the 

relationships between salt intake and blood pressure, which 

could affect salt intake and the answer for the salt preference 

questionnaire. However, it has been reported that patients 

who were aware that salt could increase blood pressure con-

sumed larger daily amounts of salt than those who were not.33 

Fifth, salt intake varies in different populations;7 therefore, 

the awareness of salt intake is likely to be different between 

nationalities. Future studies should address these limitations 

in addition to exploring the mechanisms underlying increased 

salt intake with a preference for salty foods.

Conclusion
A preference for salty foods was related to greater salt 

consumption. Public health campaigns aimed at reducing 

salt intake may be more effective when targeted at people 

who prefer salt. In this setting, the question, “Do you 

prefer salty food?” may assist with raising the awareness 

of a preference for salt and related salt intake. However, 

at the individual level, this question may not be as useful; 

excessive daily salt intake was also present in patients who 

did not report a preference for salt. Therefore, primary 

care physicians should assess salt intake in all patients and 

provide education regarding salt restriction for those with 

excessive salt intakes.

Table 4 Results of multivariate analyses to determine the association between salt preference and daily salt intake

Daily salt intake (g) Daily salt intake ,10 g/day Daily salt intake ,6 g/day
ar-coefficient,  
95% CI

β-coefficient,  
95% CI

Crude OR,  
95% CI

bAdjusted OR,  
95% CI

Crude OR,  
95% CI

bAdjusted OR, 
95% CI

Preference for salty foods
Yes 0.120, 0.061–0.178 0.621, 0.146–1.095 Reference Reference Reference Reference
No Reference Reference 1.52, 1.17–1.96 1.29, 0.99–1.69 1.16, 0.67–2.00 0.90, 0.51–1.59
Notes: aPearson’s correlation coefficient; badjusted for age, sex, current lifestyle behaviors (smoking and drinking), use of antihypertensive medications, and diastolic blood 
pressure.
Abbreviations: CI, confidence interval; OR, odds ratio.
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