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Introduction: Food selection among adults and mostly children depends
mainly on the taste of a dish. Poor taste sensitivity as well as strong
preferences for sweet and fat taste may be the factors predisposing children
to become overweight and/or develop obesity. Family environment, including
mothers’ eating habits and preferences, may affect children’s taste perception
and preferences. The aim of the study was to assess taste perception and
preferences in children and their mothers in relation to their weight status.

Methods: Sensory tests were carried out using puddings with different sugar
and fat content. In all study participants anthropometric measurements (weight
and height with BMI calculation) were performed.

Results: The study results did not reveal any differences in the taste sensitivity
of overweight/obese and normative body weight children. Similarity was found
in the perception of different levels of sweet/fat flavors among children and
parents. Overweight/obese children were two times more likely to choose a
very fat and very sweet taste compared to normal weight children. The results
showed that children prefer a sweet taste more often than their mothers.
Mothers’ fat taste preferences were important - the fatter the taste they
selected, the greater the percentage of children with obesity.

Discussion: Mothers’ taste sensitivity may affect children’s perception of the
quality (intensity) of flavors. Normal-weight children chose a low fat and low
sweet taste more frequently than those with excess of body weight. The role of
parents in shaping taste preferences is of utmost importance and should be
based on limiting the consumption of products rich in sugar and/or fat.
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Introduction

Human food intake is regulated by a complex physiological
mechanism associated not only with the feeling of hunger and
satiety, but also with the perception of sensory stimuli. Food
assessment is largely based on sensory impressions such as look,
smell and finally taste. All basic flavors, i.e. sweet, bitter, salty,
sour, umami, as well as fat play the role of food quality markers
(1-3). Studies clearly show that sensory performance of the taste
recognition apparatus is an individual feature that can affect the
perception of food products and daily choices of food consumed
(4, 5). The reasons for different sensitivity are complex and are
the result of numerous factors including genetic, physiological
and environmental ones. Factors that affect sensory perception
can also be associated with age, sleep, body mass index, anxiety
level and neurotransmitters, hormonal factors, and habitual diet
(6). It is hypothesized that those less able to detect fatty acids
(hyposensitive) appear to have, a higher body mass index (BMI)
(7, 8). There are no clear data to confirm this, but several testable
theory may be proposed. A frequently investigated hypothesis is
that overweight and obese individuals are less sensitive to
palatable fatty texture (mouthfeel) and therefore need a greater
concentration to detect fatty mouthfeel (9).

Given that food preferences are an extremely important
factor influencing diet quality, understanding how they change
and how they can be modified can help to promote a healthy diet
for both children and adults. Taste preferences can therefore be
defined as making a food selection based on one’s own
subjective, hedonic (“pleasant”, “unpleasant”) perceptions. In
practice, due to the strong relationship between taste preferences
and food selection, the term food preferences is often used,
which means that we like some food products more or less, and
we have an aversion towards others (10). Current research
results indicate that children perceive some flavors differently
than adults. Preferences of the youngest for higher levels of salty
and sweet taste can be justified by evolutionary factors (11). The
first reports describing the relationship between taste
preferences, food consumption and obesity suggested that a
greater intensity of taste contributes to the improvement of the
palatability of food products, and thus to over-consumption and
possible obesity (12). Lack of conclusive evidence in a few
subsequent studies is associated with the heterogeneity of
methods for measuring taste preferences and food
consumption. Doubts also relate to the use of flavors in the
form of laboratory samples in sensory tests due to their
insufficient relation to consumption in real conditions (13).

Parents play a significant role in shaping the taste preferences
of their children and adolescents. Their participation in
developing sensory experiences is not limited to “setting an
example,” but can have a much broader context. Parents can
consciously or unconsciously control the availability of food
products, and thus affect the exposure of different flavors (14).
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Several reports are available in the literature analyzing the
impact of children’s taste perception preferences in the context
of overweight and/or obesity as well as adult taste preferences
and perceptions separately (15-17). So far, there are no reports
in the literature comparing the taste preferences and taste
sensitivity of children and their parents with the state of
body weight.

Materials and methods
Subject

The study is a preliminary assessment of the relationship
between the taste perception and taste preferences of mothers
and their children in relation to the BMI of mothers and
children. 239 children aged 8-15 years were recruited for the
study from two schools selected via an randomized algorithm,
one in an urban (Stanistaw Wyspianski Secondary School
Complex No. 3. in Rzeszow, Poland) and one in a rural area
(Complex of Schools in Kosina, Poland). The study group
consisted of 75 children with overweight or obesity aged from
8 to 15 years. The control group consisted of 75 children with
normal weight aged from 8 to 15 years, strictly matched to the
study group regarding sex and age (the nearest date of birth for
each comparator from the study group, in 1:1 ratio). The
remaining 89 children not strictly matching to the study group
regarding sex and age were excluded. All mothers (n=150) of the
pediatric subjects wereincluded in the study. Mothers were
chosen because of their impact on the development of
childhood eating habits. 69 of them were overweight and/or
obesity (BMI 225 kg/ m?) (18). The inclusion criteria for children
were age 8-15, the attendance of one of two selected schools, and
parents’ acceptance to participate in the study. The requirement
for the child’s participation in the study was the simultaneous
participation of his/her mother. The exclusion criteria for
children included suffering from chronic diseases affecting
body weight, being underweight (<5th percentile), inability to
consume food samples used in the study, implanted pacemaker
and pregnancy (contraindications for bioimpedance testing).
The children participating in the study were a representative
sample of the population. The inclusion and exclusion criteria
for mothers were the same, except for the age and body weight.
During the parents meeting with teachers at schools, the main
goals of the study were presented. Attending mothers were asked
to participate in the study by themselves and to permit their
children to participate. It was noted that the research is
voluntary and has only a scientific purpose. The study was
conducted after obtaining written consent from the
participating children’s parents and the children themselves.
All participants and parents were fully informed in writing and
verbally about the nature of the study.
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Assessments of preferences and
sensitivity

The study was conducted according to the protocol used to
assess sweet and fat taste perception in the “I Family” study
(funded by the EC FP7 project No 266044) using puddings with
different sugar content and with different fat content (SOP -
Carrying out a taste intensity test with children, adolescents and
their parents to assess sweet and fat taste perception of different
puddings) (19). The subjects task was to assess the intensity of
three pudding samples with different fat content and three
pudding samples with different sugar content. The evaluators
were to rank three samples according to increasing fat content
and another three according to increasing sugar content. In
addition, the evaluators had to indicate which of the samples
with different fat content and samples with different sugar
content they like best. Between each test sequence the
participants rinsed their mouth with demineralised water to
avoid adaptation and took a two to three minutes break. The test
continued with the second block (taste) following the same
procedure. The pudding samples were presented under a red
light in order to mask colour differences. Cold whipped vanilla
pudding (RUF Schlemmer Créme, vanilla flavour) was a carrier
of taste with different concentrations of sugar and fat. Base
samples for both flavors were identical and contained 14.5%
sugar and 3.1% fat. Modified samples to examine the perception
of fat taste contained sugar base amount and increased fat
concentration, i.e. 6.8% and 14.1%. In case of samples for the
assessment of sweet taste, the base amount of fat was retained,
and the amount of sugar was modified to 24.1% and 36.2%. All
participants were given a template on which they had to
complete a scale of taste perception intensity rating for each
taste and concentration. The scale consisted of 3 intensity values
(from 1 to 3), 1 meaning “low fat/sweet” and 3 “high fat/sweet”.

The interpretation of the results consisted in assessing the
accuracy of ordering the intensity of the fat/sweet taste from the
least fat/sweet to the high fat/sweet. In the case when all (three)
samples were correctly ranked by participant, the test result was
marked as maximum accuracy. When one or two errors were
made, the test result was classified as average accuracy, while in
the case when all the samples were incorrectly ranked, the test
result was rated as lack of accuracy. For the fat taste the term
“creamy” was used to avoid negative associations with the
word fat.

Anthropometric measurements of the
studied group

Height measurements were made three times with the SECA

213 portable stadiometer, with an accuracy of 5 mm, in a
standing position, upright, without footwear. The average
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figure of the three measurements was used in the analyzes.
Body weight was assessed with an accuracy of 0.1 kg using a
body composition analyzer (BC-420, Tanita, Tokyo, Japan).
According to the instructions for the Tanita BC 420 device for
accurate measurements, the machine was positioned as
horizontally as possible. Participants stood on the platform
barefoot, upright, on straight legs and made sure that the front
of the feet touched the front electrodes and rear parts of the rear
electrodes. The height and weight of all participants (children,
mothers) were measured in fasting status wearing underwear.
Body mass index (BMI) was calculated as weight (kg)/height
(m)? Based on BMI values, the BMI percentile of individual
childrens was calculated. BMI percentile charts specific for age,
sex, and body height were used. Percentile charts which were
developed within the framework of the Polish project entitled
“Developing standards of blood pressure in children and
adolescents in Poland, OLAF” were used (20). Based on the
BMI percentile values, underweight (<5th percentile), normal
weight (between 5th and 85th percentile), overweight (BMI
>85th percentile and < 95th percentile), or obesity (=95th
percentile) were determined. BMI classification for mothers’
was carried out according to the WHO guidelines:
underweight (<18.5kg/m?>), normal weight (between 18.5-
24.99kg/m?), overweight (between 25-29.99kg/m®), and obesity
(=30kg/m?) (18).

Statistical analysis

The statistical analysis was performed using the Statistica
v.12.0 Software (StatSoftPolska Sp. z o0.0., Krakow, Poland).
Differences between groups were analyzed using %> test or
McNemar’s test where appropriate, with Yates correction
applied. For associations between taste preferences and body
mass categories odds ratios (OR) with 95% confidence interval
(CI) were calculated. A P value <0.05 was considered
statistically significant.

Results

Perception for fat and sweet taste
among children

Test results provide information on the level of taste
perception for fat and sweet taste (Table 1). The differences in
fat content in puddings were imperceptible for nearly 30% of the
subjects. Another approx. 30% have correctly assessed the
differences in the levels of fat taste. The remaining individuals,
i.e. about 40%, had some problems with the exact ranking of fat
content in the pudding samples tested, which is why they can be
included in the group with average sensitivity to fat taste. The
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TABLE 1 Accuracy of children’s taste perception according to body mass category.

Accuracy of fat/sweet taste ratings

normal
high (fat) 23 (30,7%)
average (fat) 34 (45,3%)
low (fat) 18 (24,0%)
high (sweet) 48 (64,0%)
average (sweet) 22 (29,3%)
low (sweet) 5 (6,7%)

** data are expressed as n (%).

important information is that the assessments were not
associated with the BMI of the tested children.

Mothers' taste perception vs. children’
taste perception

Although the accuracy of recognizing the intensity of fat and
sweet taste was roughly similar in both groups, the
disconcordance between the groups reached the statistical
significance level, which was more pronounced with regards to
sweet taste (Table 2).

Children’s taste preferences

Taste preferences are significantly different for children with
normal and excessive body weight (Table 3).The individuals
with normal body weight choose a low fat and low sweet taste
relatively more frequently than those with an overweightand
obesity. High sweet compared to low sweet taste preference was
associated with significantly higher probability of development
of excess body weight, OR 3.77 (1.66-8.55), P=0.002. In case of
high and low fat taste preference, this relationship appeared to be
borderline insignificant, OR 2.42 (1.03-5.69), P=0.067.

Body mass classification ** P value
overweight + obese all
21 (28,0%) 44 (29,3%) p=06573
31 (41,3%) 65 (43,3%)
23 (30,7%) 41 (27,3%)
45 (60,0%) 93 (62,0%) p=07976
23 (30,7%) 45 (30,0%)
7 (9:3%) 12 (8,0%)

Taste preferences of children and
mothers — comparison

There were no significant differences in fat content preferences
between mothers and their children, while children significantly
more frequently preferred sweet or high sweet taste compared to
mothers, OR 2.26 (1.42-3.58), P<0.001 (Table 4).

Mothers’ taste preferences and their
body mass

A sweet taste preferences were significantly different between
normal-weight, overweight and obese mothers, P=0.002.Obesity was
significantly associated with sweet and high sweet taste preferences
compared to normal-weight mothers. These preferences were not
significantly different between normal-weight and overweight mothers
(Table 5). No similar relationship was found for the fat taste, P=0.091.

Parental taste preferences and the
incidence of overweight and obesity
among children

Sensitivity to fat taste among mothers is not associated with
the incidence of weight disorders among children, while fat taste

TABLE 2 Accuracy of recognizing the intensity of fat and sweet taste by mothers and children, and concordance between them.

Mothers Fat Sweet

Children low average high low average high

Fat low 17 (33,3%) 20 (29,4%) 7 (22,6%) - - -
average 28 (54,9%) 25 (36,8%) 12 (38,7%) - - -
high 6 (11,8%) 23 (33,8%) 12 (38,7%) - - -

Sweet low - - - 68 (68,7%) 23 (50,0%) 2 (40,0%)
average - - - 26 (26,3%) 18 (39,1%) 1 (20,0%)
high - - - 5 (5,1%) 5 (10,9%) 2 (40,0%)

P value for concordance p = 0,0371* p =0,0171%

** data are expressed as n (%).,* statistically significant.
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TABLE 3 Relationship between taste preferences and body weight category among children.

Taste Preference Test

normal

low (fat) 23 (30,7%)
36 (48,0%)
16 (21,3%)
37 (49,3%)
22 (29,3%)

16 (21,3%)

average (fat)
high (fat)

low (sweet)
average (sweet)

high (sweet)

** data are expressed as n (%).,*statistically significant.

preferences are of great significance - the fatter the taste
preferred by mothers, the greater the percentage of children
with obesity (17% in case of choosing low-fat taste, and 37% and
41% in case of fat or high fat) (Figure 1). No similar relationship
was found for the sweet taste.

Discussion

Sensory sensations have a significant impact on people’s
nutritional behavior (21). In everyday contact with food, the
most pleasant is such stimulus intensity to which the consumer
is accustomed. Sensitivity to each of the flavors varies widely
from person to person (22). Some studies confirm that people
who are sensory insensitive prefer higher concentrations of
specific tastes (sour, bitter, sweet, salty, umami) (23, 24). The
consequence of individual differences in the perception of tastes
may be disproportions in the consumption of some dietary
ingredients, especially sugar or fat, which, as a result, in those
who are less sensory sensitive may lead to an increase in caloric
content of the diet.The diet of people who liked to consume
more sweet products was characterized by a higher energy
supply and a higher consumption of carbohydrates (starch,
fructose, glucose, total sugars) (25). Lim et al. suggests that the
tendency towards higher sweet consumption may be due to
lower sensory sensitivity (26). Most of reliable studies also point
out the positive relationship between acceptance of high fat
content and BMI or body weight (27-29).At the same time,

Body mass classification**

P value

overweight + obese

19 (25,3%) p=0,0173*
24 (32,0%)
32 (42,7%)
19 (25,3%) p = 0,0046*
25 (33,3%)
31 (41,3%)

obese people may be less sensitive to some unpleasant sensory
fatty acids, so their appetite in some products or fatty foods is
not diminished (30).Most of the available publications check the
level of sensory sensitivity by comparing thresholds for
individual flavors on standardized aqueous solutions. It is
worth noting, however, that taste sensitivity is not always
associated with preferences for stimuli at the threshold level or
suprathreshold level so the lack of correlation with body weight
is not necessarily surprising (31, 32). The study of such factors as
the intensity of taste, hedonic sensation (“liking”), and not the
threshold of sensation, are more representative for sensory
measurements, because people are in contact with food every
day in which flavors occur at suprathreshold levels (33).

During the experiment it was evident that the evaluators had
a significant problem with the correct assessment of the fat
content of various puddings. The obtained results (Table 1)
confirmed this fact, because over 70% of the respondents rated
the intensity of the fat taste incorrectly, while in the case of sweet
taste as much as 62% of the respondents had no problem with
the proper ranking of the intensity. Low sensitivity to fat taste is
confirmed by some authors, who suggested that fat taste is not
well perceived by humans and this may be a problem in sensory
perception measurements (34). Despite the use of food samples
instead of standardized aqueous solutions, the study did not
confirm differences in the taste perception of children with
proper body weight and obese children. There were also no
significant differences in the perception of fat taste between
parents and their children.

TABLE 4 Fat and sweet taste preferences for children and mother’s — comparison.

fat taste
low average, high
Children 42 (28,0%) 60 (40,0%)
Mothers 35 (23,3%) 49 (32,7%)
P value 0.101

48 (32.0%)
66 (44.0%)

Preference test**

sweet taste

low average, high

56 (37,4%)
86 (57,3%)

47 (31.3%)
36 (24.0%)
0.002*

47 (31.3%)
28 (18.7%)

**data are expressed as n (%).,*statistically significant.
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TABLE 5 Association between mother’s sweet taste preferences and their body mass index category.

BMI classification mother (M)

Sweet taste preference

low sweet sweet high sweet

N % N % OR P N % OR 4
Normal weight 52 64.2 17 21.0 Ref. - 12 14.8 Ref. -
Overweight 29 63.0 7 15.2 0.74 ((0.27-1.99) 0.721 10 21.7 1.49 (0.58-3.88) 0.562
Obese (M) 5 21.7 12 52.2 7.34 (2.26-23.85)* <0.001 6 26.1 5.20 (1.36-19.91)* 0.019*

OR, odds ratio; N, quantity; * statistically significant.

However, the study confirmed strong preferences for sweet taste
in children. Sweet or very sweet puddings were more often chosen by
children and youth (63%) than their mothers (43%) (Table 4)
Mennella et al. (35), who also used puddings in her research
presents the same conclusions regarding sweet taste preferences in
children aged 5-10. Children preferred a higher concentration of
sugar in both puddings and aqueous solutions. According to other
reports, children are predisposed to prefer foods rich in energy, sugar
and salt (36, 37).There was also a significant difference in the ability to
rank samples relative to the intensity of sweet taste. Children more
often did it incorrectly, as in our study, where the difference between
children and mothers in this aspect was not so significant.It might be
due to the higher average age of children involved in the experiment
compared to Mennella’s study. In the same study it was observed that
children were less willing than parents to choose puddings with a
higher fat content. In our study it was noted as some literature sources
suggested that preferences for sweet/fat taste were associated with
overweight and obesity of children (Table 3) (14). Also in the case of
mothers, similarly to the study by Ettinger et al. (38), preferences for
sweet taste were associated with overweight and obesity, and
particularly clearly with obesity (Table 5). Undoubtedly, many facts
prove that taste preferences are related to sensory perception, food
consumption and people’s body weight. However, it is not obvious

how the mechanism works, which causes people with different
sensitivity to flavors, different taste preferences react differently to
consumed food. Ambiguous results regarding the impact of taste
sensitivity on consumer choices of children withdo not help to draw
objective conclusions. Sensitivity to fat taste identified as NEFA (non-
esterified fatty acids) was the subject of a meta-analysis by Tucker
etal. (15). It showed no differences between lean and obese people in
threshold sensitivity and in assessing the suprathreshold intensity.
Other such studies using NEFA provide different results. If a
relationship is already detected, it is usually negative, ie. as the
body mass increases, sensitivity to NEFA decreases (39,40). Available
literature also gives examples of fat sensitivity tests using oleic acid
(41), or linoleic acid as in Marinez - Ruiz et al. study (42) which
confirms the inverse correlation between fat perception and BMI of
the participants. Alternatively, it has been suggested that stimuli of
considerable intensity, especially if they are exposed for a long time,
can cause changes consisting in a permanent increase in the
sensitivity threshold. Changes in stimulus sensitivity may be the
greater, the longer the exposure time and the higher the stimulus
concentration. A high-fat diet can lead to habituation and the need to
increase stimulus levels to the desired quality in the mouth, leading to
an increase in dietary fat intake and weight gain (29, 43). In Di
Patrizio studies, both slim and obese people on a 4-week low-fat diet

Fat taste preference test (mothers)

I 20,0%
overweight + obese | ——— 53, 1%

| 53,0%

— 17,1%

obese  |—— 36,7%

| 40,9%

0% 10% 20% 30%

40%

50%
% children

60% 70% 80% 90% 100%

M low fat sfat u high fat

FIGURE 1

Preferences of the fat taste among mothers and the occurrence of overweight and obesity among children.
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showed a higher taste sensitivity to fatty acids compared to the state at
the beginning of the experiment (44). In the case of using a high-fat
diet, the level of sensitivity in overweight and obese people has not
changed, which may indicate that the subjects easily adapted to the
permanent high-fat diet.

Parents, through their eating habits as well as everyday decisions,
influence the child’s environment and influence the shaping of their
sensory preferences (14, 45). The role of early nutritional experience,
breastfeeding, early exposure to a wide range of products varied in
taste, determine later preferences and dietary habits (46, 47). The
phase of introducing a complementary feeding is the most important
period of learning the taste preferences and the control of appetite in
human life. Infants discover sensory impressions (texture, taste,
smell) and nutritional properties (energy density) of food that is
part of the diet of adults (48). From this perspective, comparing the
results regarding the perception and taste preferences of children and
parents is very interesting. However, in our study, comparing the
results of taste preferences of children and mothers did not show
significant differences. It is obvious that the newborn’s “primary”
taste preferences are significantly modified in childhood by various
environmental factors and may change over time as the child
develops (49). Parents’ taste preferences are the result of their
extensive nutritional experience related to their age and are
determined more strongly by such factors as age, gender, health
status, level of education or income (50). The obtained results showed
the dependence of preferences regarding the taste of fat in mothers
andBMI of children. This relationship may be explained by the
influence of preferences - the parents’ preference for high fat content
in the type and method of preparing meals prepared for the whole
family (including children). Jilani et al. showed that children’s
sensitivity to sweet and salty tastes is related to weight status (51).
The comparison of the results of the taste sensitivity (accuracy of
recognizing the intensity of taste) of children and their mothers
indicates that the level of taste perception of children is correlated
with the level of taste perception of mothers. It can therefore be
argued that taste perception (level of taste sensitivity) can be
genetically determined to a large extent. It has been established that
the taste sensitivity associated with a particular gene variant has an
impact on the feeling of satisfaction with food and certain eating
behaviors (52, 53). It would be valuable for the results of the study to
include also the fathers of participants. Our results were also limited
by the small number of examined children. It should be noted that
other factors like socio-cognitive determinants (e.g., parental diet, the
availability of healthy food at home, income) were not included in the
study. Apart from these limitations our study has several strengths.
The use of a daily product (pudding) with different sugar and fat
content is a strong point of the study. The protocol for testing
preferences and taste perception was simple and understandable for
both children and mothers, which also limited potential errors.

Proper eating patterns are especially important as there are
more and more arguments indicating that impaired fat taste
perception/sensitivity in obesity may result from excessive
activation of the brain’s reward system, leading to an increase
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in the consumption of foods rich in lipids, carbohydrates and
energy, and consequently overweight and obesity (54).

Conclusions

In this study, an attempt was made to compare the preferences
and taste sensitivity of children and their mothers. Puddings with
different sugar and fat content were used in the research. The
obtained results showed that children of mothers who preferred
the more fatty products (puddings) have a higher BMI than other
children. Moreover, children preferred a higher concentration of
sugar in the pudding compared to theirs mothers. The result also
showed that there were no significant differences in the taste
perception of fat between parents and their children, although
parents preferred fatty foods. However, there was no correlation
between sensitivity to sweet and fat tastes and BMI of children. Our
results confirm that mothers, through their eating behavior, can
influence the diet of their children and ultimately their BMI. Children
with normal body weight chose alow fat and low sweet taste relatively
more frequently than those with an overweight. The role of parents in
shaping taste preferences is very important and should be based on
limiting the consumption of products rich in sugar or fat.

Data availability statement

The raw data supporting the conclusions of this article are
available on reasonable request.

Ethics statement

The studies involving human participants were reviewed and
approved by Institutional Bioethics Committee at the University
of Rzeszow on 02.06.2015 (Resolution No. 15/06/2015) and by
all appropriate administrative bodies. Written informed consent
to participate in this study was provided by the participants’ legal
guardian/next of kin.

Author contributions
GS, MD: study design. GS: data collection. GS, MD: data

analysis and interpretation. GS, MD: manuscript preparation
and critical revision.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fendo.2022.1031884
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Sobek and Dabrowski

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Mennella JA, Bobowski NK. The sweetness and bitterness of childhood:
Insights from basic research on taste preferences. Physiol Behav (2015) 152(0
0):502-7. doi: 10.1016/j.physbeh.2015.05.015

2. Besnard P, Passilly-Degrace P, Khan NA. Taste of fat: A sixth taste modality?
Physiol Rev (2016) 96:151-76. doi: 10.1152/physrev.00002.2015

3. Costanzo A, Orellana L, Nowson C, Duesing K, Keast R. Fat taste sensitivity is
associated with short-term and habitual fat intake. Nutrients (2017) 9:781.
doi: 10.3390/nu9070781

4. Kovesby CP, Furth SL, Zoccali C. Obesity and kidney disease: Consequences
of the epidemic. Blood Purif (2017) 43:346-54. doi: 10.1159/000458481

5. Wilk K, Korytek W, Pelczynska M, Moszak M, Bogdanski P. The effect of
artificial sweeteners use on sweet taste perception and weight loss efficacy: A review.
Nutrients (2022) 14(6):1261. doi: 10.3390/nu14061261

6. Feeney EL, Leacy L, O’Kelly M, Leacy N, Phelan A, Crowley L, et al. Sweet and
umami taste perception differs with habitual exercise in males. Nutrients (2019)
11:155. doi: 10.3390/nul1010155

7. Haryono RY, Sprajcer MA, Keast RSJ. Measuring oral fatty acid thresholds,
fat perception, fatty food liking, and papillae density in humans. J Vis Exp (2014)
88):51236. doi: 10.3791/51236

8. Tucker RM, Edlinger C, Craig BA, Mattes RD. Associations between BMI and
fat taste sensitivity in humans. Chem Senses (2014) 39(4):349-57. doi: 10.1093/
chemse/bju006

9. Cox DN, Hendrie GA, Carty D. Sensitivity, hedonics and preferences for
basic tastes and fat amongst adults and children of differing weight status: A
comprehensive review. Food Qual Preferences (2016) 48:359-67. doi: 10.1016/
j.foodqual.2015.01.006

10. Drewnowski A. Taste preferences and food intake. Annu Rev Nutr (1997)
17:237-53. doi: 10.1146/annurev.nutr.17.1.237

11. Beauchamp GK, Cowart BJ. Congenital and experiential factors in the
development of human flavor preferences. Appetite (1985) 6:357-72. doi: 10.1016/
S0195-6663(85)80004-0

12. Nasser J. Taste, food intake and obesity. Obes Rev (2001) 2(4):213-8.
doi: 10.1046/j.1467-789X.2001.00039.x

13. Rozin P, Tuorola H. Simultaneous and temporal contextual influences on
food acceptance. Food Qual Preference (1993) 4:11-20. doi: 10.1016/0950-3293(93)
90309-T

14. Paroche MM, Samantha J, Caton SJ, Vereijken CM, Weenen H, Houston-
Price C. How infants and young children learn about food: A systematic review.
Front Psychol (2017) 8:1046. doi: 10.3389/fpsyg.2017.01046

15. Tucker RM, Kaiser KA, Parman MA, George BJ, Allison DB, Mattes RD.
Comparisons of fatty acid taste detection thresholds in people who are lean vs.
overweight or obese: A systematic review and meta-analysis. PloS One (2017) 12(1):
€0169583. doi: 10.1371/journal.pone.0169583

16. Low JYQ, Lacy KE, McBride R, Keast RS]. The association between sweet
taste function, anthropometry, and dietary intake in adults. Nutrients (2016) 8:241.
doi: 10.3390/nu8040241

17. Lanfer A, Knof K, Barba G, Veidebaum T, Papoutsou S de Henauw S, Soos
T, et al. Taste preferences in association with dietary habits and weight status in
European children: results from the IDEFICS study. Int J Obes (2012) 36:27-34.
doi: 10.1038/ij0.2011.164

18. World Health Organization. BMI classification . Available at: http://apps.
who.int/bmi/index. jsp?introPage=intro_3.html (Accessed April 21, 2021).

19. Jilani H, Peplies J, Buchecker K. On behalf of the IDEFICS and LFamily
consortia. assessment of sensory taste perception in children. In: Bammann K,
Lissner L, Pigeot I, Ahrens W, editors. Instruments for health surveys in children
and adolescents. Cham: Springer Nature Switzerland (2019). p. 257-75.

20. Kutaga Z, Rozdzynska A, Palczewska I. Percentile charts of height, body
mass and body mass index in children and adolescents in Poland - results of the
OLAF study. Stand Med (2010) 7:690-700.

Frontiers in Endocrinology

08

10.3389/fendo.2022.1031884

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

21. Feeney EL, O'Brien SA, Scannell AG, Markey A, Gibney ER. Suprathreshold
measures of taste perception in children - association with dietary quality and body
weight. Appetite (2017) 113:116-23. doi: 10.1016/j.appet.2017.02.026

22. Cicerale S, Riddell LJ, Keast RS. The association between perceived
sweetness intensity and dietary intake in young adults. J Food Sci (2012) 77:
H31-5. doi: 10.1111/j.1750-3841.2011.02473 x

23. Kato Y, Roth R. Relationship between taste sensitivity and eating style in
Japanese female university students. Food Nutr Sci (2012) 3:302-9. doi: 10.4236/
fns.2012.33044

24. Puputti S, Aisala H, Hoppu U, Sandell M. Factors explaining individual
differences in taste sensitivity and taste modality recognition among Finnish adults.
J Sens Stud (2019) 34:4. doi: 10.1111/joss.12506

25. Jayasinghe S, Kruger R, Walsh DC, Cao G, Rivers S, Richter M, et al. Is sweet
taste perception associated with sweet food liking and intake. Nutrients (2017)
9:750. doi: 10.3390/nu9070750

26. Lim AJ, Sze Teo P, Wei Kee Tan V, Forde CG. Associations between psycho-
hedonic responses to sweet and savoury tastes with diet and body composition in a
sample of Asian females. Foods (2020) 9(9):1318. doi: 10.3390/foods9091318

27. Drewnowski A, Kurth CL, Rahaim JE. Taste preferences in human obesity:
Environmental and familial factors. Am | Clin Nutr (1991) 54(4):635-41.
doi: 10.1093/ajcn/54.4.635

28. HarnischfegerF, DandoR. Obesity-induced taste dysfunction, and its
implications for dietary intake. Int ] Obes (2021) 45(8):1644-55. doi: 10.1038/
541366-021-00855-w

29. Stewart JE, Feinle-Bisset C, Golding M, Delahunty C, Clifton PM, Keast RS.
Oral sensitivity to fatty acids, food consumption and BMI in human subjects. Br J
Nutr (2010) 104(1):145-52. doi: 10.1017/S0007114510000267

30. Stewart JE, Keast RS. Recent fat intake modulates fat taste sensitivity in lean
and overweight subjects. Int ] Obes (2012) 36(6):834-42. doi: 10.1038/ij0.2011.155

31. Bartoshuk LM. Methodological problems in psychophysical testing of taste
and smell. In: Han SS, Coons DH, editors. Special senses in aging: A current
biological assessment. Ann Arbor: University of Michigan (1979).

32. Wise PM, Hansen JL, Reed DR, Breslin PAS. Twin study of the heritability
of recognition thresholds for sour and salty taste. Chem Sense (2007) 32:749-54.
doi: 10.1093/chemse/bjm042

33. Hartman-Petrycka M, Klimacka-Nawrot E, Ziora K, Suchecka W, Gorczyca
P, Rojewska K, et al. Sweet, salty, and umami taste sensitivity and the hedonic
perception of taste sensations in adolescent females with anorexia nervosa.
Nutrients (2022) 14(5):1042. doi: 10.3390/nul14051042

34. Bouhlal S, Issanchou S, Nicklaus S. The impact of salt, fat and sugar levels on
toddler food intake. Br J Nutr (2011) 105(4):645-53. doi: 10.1017/
S0007114510003752

35. Mennella JA, Finkbeiner S, Reed DR. The proof is in the pudding: Children
prefer lower fat but higher sugar than do mothers. Int J Obes (Lond) (2012)
36:1285-91. doi: 10.1038/ijo.2012.51

36. Iatridi V, Armitage RM, Yeomans MR, Hayes JE. Effects of sweet-liking on
body composition depend on age and lifestyle: A challenge to the simple Sweet-
Liking-obesity hypothesis. Nutrients (2020) 12(9):2702. doi: 10.3390/nu12092702

37. Fuchs-Neuhold B, Staubmann W, Peterseil M, Rath A, Schweighofer N,
Kronberger A, et al. Investigating new sensory methods related to taste sensitivity,
preferences, and diet of mother-infant pairs and their relationship with body
composition and biomarkers: Protocol for an explorative study. JMIR Res Protoc
(2022) 11(4):€37279. doi: 10.2196/37279

38. Ettinger L, Duizer L, Caldwell T. Body fat, sweetness sensitivity, and
preference: determining the relationship. Can ] Dietetic Pract Res (2012) 73
(1):45-8. doi: 10.3148/73.1.2012.45

39. Stewart JE, Seimon RV, Otto B, Keast RSJ, Clifton PM, Feinle-Bisset C.
Marked differences in gustatory and gastrointestinal sensitivity to oleic acid
between lean and obese men. Am J Clin Nutr (2011) 93:703-11. doi: 10.3945/
ajcn.110.007583

frontiersin.org


https://doi.org/10.1016/j.physbeh.2015.05.015
https://doi.org/10.1152/physrev.00002.2015
https://doi.org/10.3390/nu9070781
https://doi.org/10.1159/000458481
https://doi.org/10.3390/nu14061261
https://doi.org/10.3390/nu11010155
https://doi.org/10.3791/51236
https://doi.org/10.1093/chemse/bju006
https://doi.org/10.1093/chemse/bju006
https://doi.org/10.1016/j.foodqual.2015.01.006
https://doi.org/10.1016/j.foodqual.2015.01.006
https://doi.org/10.1146/annurev.nutr.17.1.237
https://doi.org/10.1016/S0195-6663(85)80004-0
https://doi.org/10.1016/S0195-6663(85)80004-0
https://doi.org/10.1046/j.1467-789X.2001.00039.x
https://doi.org/10.1016/0950-3293(93)90309-T
https://doi.org/10.1016/0950-3293(93)90309-T
https://doi.org/10.3389/fpsyg.2017.01046
https://doi.org/10.1371/journal.pone.0169583
https://doi.org/10.3390/nu8040241
https://doi.org/10.1038/ijo.2011.164
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
https://doi.org/10.1016/j.appet.2017.02.026
https://doi.org/10.1111/j.1750-3841.2011.02473.x
https://doi.org/10.4236/fns.2012.33044
https://doi.org/10.4236/fns.2012.33044
https://doi.org/10.1111/joss.12506
https://doi.org/10.3390/nu9070750
https://doi.org/10.3390/foods9091318
https://doi.org/10.1093/ajcn/54.4.635
https://doi.org/10.1038/s41366-021-00855-w
https://doi.org/10.1038/s41366-021-00855-w
https://doi.org/10.1017/S0007114510000267
https://doi.org/10.1038/ijo.2011.155
https://doi.org/10.1093/chemse/bjm042
https://doi.org/10.3390/nu14051042
https://doi.org/10.1017/S0007114510003752
https://doi.org/10.1017/S0007114510003752
https://doi.org/10.1038/ijo.2012.51
https://doi.org/10.3390/nu12092702
https://doi.org/10.2196/37279
https://doi.org/10.3148/73.1.2012.45
https://doi.org/10.3945/ajcn.110.007583
https://doi.org/10.3945/ajcn.110.007583
https://doi.org/10.3389/fendo.2022.1031884
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Sobek and Dabrowski

40. Daoudi H, Plesnik ], Sayed A, Sery O, Rouabah A, Rouabah L, et al. Oral fat
sensing and CD36 gene polymorphism in Algerian lean and obese teenagers.
Nutrients (2015) 7:9096-104. doi: 10.3390/nu7115455

41. Kindleysides S, Beck KL, Walsh DC, Henderson L, Jayasinghe SN, Golding
M, et al. Fat sensation: Fatty acid taste and olfaction sensitivity and the link with
disinhibited eating behaviour. Nutrients (2017) 9(8):879. doi: 10.3390/nu9080879

42. Martinez-Ruiz NR, Lopez-Diaz JA, Wall-Medrano A, Jiménez-Castro JA,
Angulo O. Oral fat perception is related with body mass index, preference and
consumption of high-fatfoods. Physiol Behav (2014) 129:36-42. doi: 10.1016/
j.physbeh.2014.02.010

43. Lim SXL, Hochenberger R, Busch NA, Bergmann M, Ohla K. Associations
between taste and smell sensitivity, preference and quality of life in healthy aging-
the NutriAct family study examinations (NFSE) cohort. Nutrients (2022) 14
(6):1141. doi: 10.3390/nu14061141

44. Di Partizio NF. Is fat taste ready for primetime? Physiol Behav (2014)
136:145-54. doi: 10.1016/j.physbeh.2014.03.002

45, Strgczek K, Horodnicka-Jozwa A, Szmit-Domagalska ], Petriczko E,
Safranow K, Walczak M. The influence of maternal nutritional behavior on the
nutritional behavior of children with excess body weight. Pediatr Endocrinol
Diabetes Metab (2021) 27(3):159-69. doi: 10.5114/pedm.2021.107721

46. Story M, Neumark-Sztainer D, French S. Individual and environmental
influences on adolescent eating behaviours. ] Am Diet Assoc (2002) 102:40-51.
doi: 10.1016/s0002-8223(02)90421-9

47. Yuan WL, Lange C, Schwartz C, Martin C, Chabanet C, de Lauzon-Guillain
B, et al. Infant dietary exposures to sweetness and fattiness increase during the first

Frontiers in Endocrinology

09

10.3389/fendo.2022.1031884

year of life and are associated with feeding practices. J Nutr (2016) 146:2334-42.
doi: 10.3945/jn.116.234005

48. Nicklaus S. The role of dietary experience in the development of eating
behavior during the first years of life. Ann Nutr Metab (2017) 70:241-5.
doi: 10.1159/000465532

49. Davison KK, Birch LL. Obesigenic families: parents’ physical activity and
dietary intake patterns predict girls’ risk of overweight. Int J Obes Relat Metab
Disord (2002) 26:1186-93. doi: 10.1038/0by.2005.243

50. Lampure A, Castetbon K, Deglaire A, Schlich P, Péneau S, Hercberg S, et al.
Associations between liking for fat, sweet or salt and obesity risk in French adults: a
prospective cohort study. Int ] Behav Nutr Phys Activity (2016) 13:74. doi: 10.1186/
512966-016-0406-6

51. Jilani H, Intemann T, Buchecker K, Charalambos H, Gianfagna F, De
Henauw S, et al. Correlates of bitter, sweet, salty and umami taste sensitivity in
European children: Role of sex, age and weight status - the IDEFICS study. Appetite
(2022) 175:106088. doi: 10.1016/j.appet.2022.106088

52. Feeney E, O'Brien S, Markey A, Scannell A, Gibney E. Genetic variation in
taste perception. does it have a role in healthy eating? Proc Nutr Soc (2011) 70
(1):135-43. doi: 10.1017/80029665110003976

53. Chamoun E, Mutch DM, Allen-Vercoe E, Buchholz AC, Duncan AM, Spriet
LL, et al. Guelph family health study. a review of the associations between single
nucleotide polymorphisms in taste receptors, eating behaviors, and health. Crit Rev
Food Sci Nutr (2018) 58(2):194-207. doi: 10.1080/10408398.2016.1152229

54. Brondel L, Quilliot D, Mouillot T, Khan NA, Bastable P, Boggio V, et al.
Taste of fat and obesity: Different hypotheses and our point of view. Nutrients
(2022) 14(3):555. doi: 10.3390/nu14030555

frontiersin.org


https://doi.org/10.3390/nu7115455
https://doi.org/10.3390/nu9080879
https://doi.org/10.1016/j.physbeh.2014.02.010
https://doi.org/10.1016/j.physbeh.2014.02.010
https://doi.org/10.3390/nu14061141
https://doi.org/10.1016/j.physbeh.2014.03.002
https://doi.org/10.5114/pedm.2021.107721
https://doi.org/10.1016/s0002-8223(02)90421-9
https://doi.org/10.3945/jn.116.234005
https://doi.org/10.1159/000465532
https://doi.org/10.1038/oby.2005.243
https://doi.org/10.1186/s12966-016-0406-6
https://doi.org/10.1186/s12966-016-0406-6
https://doi.org/10.1016/j.appet.2022.106088
https://doi.org/10.1017/S0029665110003976
https://doi.org/10.1080/10408398.2016.1152229
https://doi.org/10.3390/nu14030555
https://doi.org/10.3389/fendo.2022.1031884
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	The importance of the taste preferences and sensitivity of mothers and their children in the aspect of excessive body weight of children
	Introduction
	Materials and methods
	Subject
	Assessments of preferences and sensitivity
	Anthropometric measurements of the studied group
	Statistical analysis

	Results
	Perception for fat and sweet taste among children
	Mothers’ taste perception vs. children’ taste perception
	Children’s taste preferences
	Taste preferences of children and mothers – comparison
	Mothers’ taste preferences and their body mass
	Parental taste preferences and the incidence of overweight and obesity among children

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


