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apTepuanbHas runepreHsus — B 75 % ciydaes,
BapHUKO3Hast 00JIe3Hb HOT — B 63 %, OxupeHne —
B 56 %, aTepocKkiepo3 COCYyAOB Pa3IUIHON JOKa-
msarn — B 44 % u caxapHsIit muadetr — B 38 %.
2. V naiueHToB, UMEBIIUX B aHaMHE3€ CIy-
gyau BTD, BBIABICHO CHW)XCHHE YPOBHS €CTECT-
BEHHOTO aHTHKOATyJsTHTa — npoTenHa C.
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PECULIARITIES OF SALT TASTE SENSITIVITIES IN SHOOLAGE CHILDREN
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Abstract: the aim of the study was examination of school-age children salty taste oral sensation in association
with resting blood pressure. In study 155 participants in age 10—-17 years were included. Salt taste sensitivity to
minimal concentrations (0.04—0.08 % of NaCl) was registered in 114 children (73.5 %). The group of children with
low sensitivity consisted of 41 persons. In some children was registered deviation in taste (disgeusia). Difference be-
tween males and females in salt sensitivities level was not established. The association between level of systolic
blood pressure and the salt taste sensitivities was shown in regression model with inclusion of some anthropometric

data and salt sensitivity.

Key words: children, salt taste, food preferences, blood pressure.

Taste is the type of sensitivities that help hu-
man organism to identify and consume nutrients
while avoiding indigestible materials. Taste buds,
the end-organs for gustation, detect and respond to
a variety of macronutrient and aversive com-
pounds to generate taste perception [1, 2]. It
means possibilities to recognize and distinguish at
least the «basic» tastes: sweet, umami, sour, salty
and bitter. Each of these tastes is believed to rep-
resent different nutritional or physiological re-
quirements or pose potential dietary hazards [2].
The capacity to perceive taste sensations signifi-
cantly influences food choice and food prefer-
ences which contribute in a cumulative manner to
health status and quality of life [1].

Salty taste governs intake of sodium and other
salts, essential for maintaining the body’s water
balance and blood circulation. Overconsumption
of sodium, primarily in the form of salt (sodium
chloride), is associated with an increased inci-
dence of hypertension, which rises the risk of car-

diovascular disease and stroke [3]. Epidemiologi-
cal studies show that hypertension onset is
strongly associated with salt consumption: [4, 5]
there is a close relationship between average so-
dium salt intake and the incidence of hyperten-
sion, [6, 7] and restriction of sodium intake sub-
stantially decreases blood pressure [8]. The link
between dietary sodium and hypertension is well
established and dietary modification is a primary
step in hypertension risk reduction [9, 5]. Standard
clinical advice for the prevention and treatment of
hypertension includes limitation of salt intake.
Yet, in spite of extensive public health education
campaigns, sodium consumption exceeds recom-
mendations. Because sodium is believed to be the
ligand for salty taste, a more comprehensive un-
derstanding of the factors that drive salt consump-
tion is needed to help develop effective and suc-
cessful strategies to reduce sodium intake [4, 5].

A major factor underlying excess sodium
consumption is the human preference for salted
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foods. Although this preference likely is shaped
by innate components, dietary experience also
contributes significantly to the liking for salt [1].
Most experiential studies have been conducted in
adults, but a few suggest that early experiences
during childhood may shape the preference for
salty taste and forms food preferences, intake of
sodium above recommended levels.

Objective

The goal of prospective study was examina-
tion of children salty taste oral sensation in asso-
ciation with resting blood pressure.

Materials and methods

In total 155 healthy children (ages 10-17 years,
mean age — 13.8 years) were examined in schools
during screening for elevated blood pressure. The
study included assessment of resting blood pressure,
salt taste sensitivities, structure and quality of nutri-
tion, food preferences and children quality of life. To
obtain the resting blood pressure three measurements
were recorded at approximately 3 minute intervals,
data from average were used. Hypertension was de-
fined as a systolic blood pressure over 95 gen-
der/age/height dependent percentile. The salt taste
intensity was measured using tests in five concentra-
tions of sodium chloride solution (0,04, 0,08, 0,16,
0,32 and 0,64 % sodium chloride dissolved in de-
ionized water) and simple water. Children were
instructed to expectorate taste solution and rinse
with water after each sample. Subjects were
asked to report which type of taste they sense.
Frequency of added salt was determined with the
questionnaire. For level of liking/disliking, sub-
jects were asked to report the overall liking of the
types of solution or food. The association be-
tween hypertension status and the salt taste sensi-
tivities was evaluated statistical using multiple
factors regression in modeling salt taste intensity
and hypertension with covariate adjustment. Co-
variates included age, sex, BMI and other.

Results

From 155 participants included in study salt
taste sensitivity to minimal concentration (0.04 %
of NaCl) was registered in 84 children (54.3 %).
Identification of next concentration (0.08 % NaCl)
was obtained in 30 persons (19.4 %). These two
cohorts we marked as «normal» group (114 per-
sons). To the group with low sensitivity we put
three cohorts (in total 41 persons) with minimal
concentration of salt taste range between 0,16,
0,32 and 0,64 % solution of NaCl corresponding —
22 (14,2 %), 13 (8.4 %) and 6 (3,9 %) persons. In
some children we registered deviation in taste
(disgeusia) — they accept minimal concentration
of salty solution as sour (11 — 7.1 %) or bitter (12 —
7.7 %). We did not find any difference between
males and females in salt sensitivities level.

To further examine the relation between low
salty taste acceptances we hypothesized that dietary
exposure to sodium was important in the formation
of salty taste preference. The children’s «liking for
salty foods» was assessed using a 5-point category
scale to indicate child’s liking of common table
foods that varied in degree of perceived saltiness.
The salt taste sensitivity in our investigation not
differs with age or gender of children but has strong
negative correlation with salty foods preferences
and overall sodium consumption. The frequency of
adding salt to foods varied significantly by salt taste
intensity group. The percentage of subjects who re-
ported never adding salt was higher in the normal
group (79.8 %) compared to the group with low
sensitivity (25.0 %).

The association between systolic blood pres-
sure and the salt taste sensitivities was studied in
model with inclusion of some anthropometric
data. Regression summary was shown below (ta-
ble 1). In this model elevated systolic blood pres-
sure significantly correlate with excessive body
mass, with heart beet rate and salt sensitivity.

Table 1 — Regression summary for dependent variable: systolic blood pressure

Regression index
BETA B p-level
1 AGE -0,01 -0,11 0,95
2 GENDER -0,05 -4,26 0,48
3 HEIGHT 0,52 0,39 0,13
4 WEIGHT 0,02 0,05 0,69
5 BMI 0,43 0,17 0,03
6 PULS 0,43 0,62 0,02
7 SALT SENSITIVITY -0,10 43,0 0,01

In addition, the frequency of adding salt to food
was significantly (p < 0.01) related to hypertension
status. Among the hypertensive 30 % never added salt
while among the non-hypertensive 54 % never added
salt to food. However, when the analysis was restricted

only to non-hypertensive the relationship between
blood level pressure status and discretionary salt use
was no longer significant. But for hypertensive children
significant association between blood pressure and the
intensity of salt taste was observed (figure 1).



IIpob6.1emor 300p0Bovs u 3K0.402UU

28

SALT vs. SAP

SAP = 106,03 + 54 824 * SALT

Correlation: r = 0,706

145

135

125

SAP mm Hg

118

105

a5

a5 —————
0,04 010 025

0.40 055 o.70

o Regression
95% confid.

Salt sensithvity, concentration of NaCl (%)

Figure 1 — Regression model between systolic arterial pressure
and minimal salt solution concentration

Overall, we did not find any apparent differ-
ence between males and females salt sensitivities or
blood pressure level inside every group. Some
researchers have suggested that a family history of
hypertension is associated with salt consumption and
level of blood pressure, implying that this phenomenon
may be genetically mediated. Explaining variability
in sodium intake through oral sensory phenotype,
salt sensation and liking or disliking some type of
food was done by J. E. Hayesa et al. [6].

The disorders of taste sensitivity are relatively
common problems that may have a real impact on a
person’s quality of life. In our investigation we found
nonsignificant decrease of mental health component
of quality of life in group with low salt sensitivity but
for this result verification additional analyses and
enlargement of sample size must be done. While the
sensory system of taste is grouped together with clini-
cal features its deviations could be potential clinical
problems depending on the degree of dysfunction.

Summary

The taste deviation poses a significant challenge
for the health care of children population. Compared
with the group of children with normal salt sensitivity
persons with low salt sensitivity have higher risk of
salt overconsumption and hypertension, they also re-
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ported greater liking of food with higher salt levels
comparable to regular-sodium products.
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