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ARTICLE INFO ABSTRACT

Keywords: Authoritative public health agencies, like the WHO, recommend reducing dietary sweetness to lower sweet
Sweet taste liking, and thereby indirectly lowering sugar and energy intake. However, data on an association between
Preference sweetness liking and sugar/sweet food intake are inconsistent. Moreover, sweetness liking can be measured in
II“)li]:tng various ways, and the agreement between methods is unclear. Baseline data from the Sweet Tooth study (n =

Food intake 178) were used to evaluate the agreement between three different measures of sweetness liking and their as-
Adults sociation with sugar and sweet food intake. Sweetness liking was assed by: 1) psychohedonic sweetness func-
tions, 2) sweet liker phenotype, and 3) self-reported sweet / fat-sweet preference. Sugar and sweet food intake
were assessed via 24-h recall and a FFQ assessing the consumption of food groups based on taste (TasteFFQ). On
a group level, the three sweetness liking measures showed similar results; sweet liker phenotype showed higher
liking of high sweetness levels (F(,175) = 27.9, p < .001), and higher preference for sweet and fat-sweet foods
(sweet: X(zz) = 16.2, p < .001, sweet-fat: X(zz) = 24.8;p < .001). Self-reported preferences for sweet foods were
associated with intake of simple sugars (X(Zl) = 6.10, p = .014), energy (X(Zl) = 5.82, p = .016), and sweet foods
(X(zl) = 5.05, p = .025). Neither the psychohedonic functions, sweet liker phenotype nor self-reported fat-sweet
preferences were associated with sugar and/or sweet food intake (all p > .05). These findings suggest that, while
sweetness preferences can be measured using different approaches, high sweetness liking has only a limited
relationship with actual sugar and sweet food intake. These findings challenge the assumption that preferences
for sweet tastes drive high intakes of sweet foods and sugars.
Ethical approval for the involvement of human subjects in this study was granted by METC-WU, ABR nr.
NL72134, 10/05/20.

1. Introduction

People love sweetness; the human desire for sugar induced sweetness
has shaped the socio-economic developments of societies from the
Middle Ages until the present day (Mela & Risso, 2024; Mintz, 1985). In
2024, sugar consumption across the world was equal to 179 million
metric tons (US Department of Agriculture, 2024), which equates to an
average of 60 g sugar/person/day. Foods that contribute to this number

are, for example, sugar-sweetened beverages, sweetened dairy, and
confectionary. Across the world, the intake of sugar - mono- and di-
saccharides contributes up to about 10-20 % of daily energy intake
(Walton et al., 2023). Nowadays, people also consume low energy
sweeteners, next to sugars, to give sweetness to their diet, mostly in the
form of sweet tasting drinks (Martyn et al., 2018). Although exact
sweetener intake is difficult to assess, the global revenue for artificial
sweeteners is projected to increase by 40.4 % between 2024 and 2029,

Abbreviations: BMI, Body mass index; LMM, Linear Mixed Model; NSS, Non-sugar sweeteners; PrefQuest-Fat-Sweet, Liking for Fat and Sweet foods assessed with
PrefQuest; PrefQuest-Sweet, Liking for Sweet foods assessed with PrefQuest; RoS, Ranking on a Scale; Sweet-Liker-Phenotype, Sweet Liker Phenotype; Sweet-Food-
Liking, Liking score assessed by tasting six sweet foods; Sweet-Food-Preferred-Concentration, Preferred sweetness concentration level assessed by tasting six sweet

foods; VAS, Visual Analogue Scale.
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highlighting their growing use as sugar substitutes (Statista, 2024).

Recently, some nutritionists have expressed their concern about the
global sweetening of the diet (Popkin & Hawkes, 2016). Also, the WHO
argues that we should reduce the sweetness of the diet altogether,
starting early in life, to improve health (World Healh Organization,
2023). One of the implicit assumptions behind this recommendation is
that a reduction in sweet liking would lead to a lower sugar and energy
intake (Appleton et al., 2018). However, the relationship between sweet
taste liking and sweet food and sugar intake is not straightforward (de
Graaf et al., 2005; Mattes, 2024). For example, Papantoni et al. (2021)
did not find any relationship between the liking for milkshakes high in
sweetness and the percentage of energy coming from sugar in the diets of
105 healthy weight US adolescents. Garneau et al. (2018) measured the
liking response of 650 adults to a variety of aqueous sugar solutions
varying from O to 13.7 w/v. They observed no significant differences in
beverage intake between the adults who expressed a lower or higher
liking for higher sugar concentrations. Also, Armitage et al. (2023)
found no consistent relationships between sweetness liker phenotype
and dietary sugar intake. However, a large-scale epidemiological study
where sweetness liking was measured with a questionnaire did find a
positive association between sweetness liking and the intakes of various
sweet foods (Lampure et al., 2016). Thus, the evidence supporting that
higher liking for sweetness is associated with higher sugar intakes is not
consistent. A systematic review noted that methodological differences in
how sweetness liking and dietary intake are measured, contribute to
these inconsistencies (Tan & Tucker, 2019).

Our “love” for sweetness has been measured by asking how people
appreciate the sensation of sweetness while tasting it in the mouth, i.e.
the liking of sweet taste, or by measuring the preference of one level of
sweetness/other taste over another level/taste. This can be done
through actual tasting of sweet foods (Cad, Tang, Mars, et al., 2023),
through tasing sweet water solutions (latridi et al., 2019a), through the
choice response to pictures of foods with different sweetness levels (e.g.
the Leeds food Preference Questionnaire; Finlayson et al., 2007), or
through the response to questions about the liking/preferences for
certain foods, e.g., the Taste and Health questionnaire (Roininen et al.,
2001) or the PrefQuest questionnaire (Deglaire et al., 2012). For the
purpose of this study, we compared three methods that used extensive
development and validation steps to measure sweet taste liking/pref-
erence. The first one was a measure of a generalized liking/preference
for sweet taste across a number of different foods that vary in sweetness
intensity levels (Cad, Tang, Mars, et al., 2023). The second one char-
acterises people based on a so-called sweet-liker phenotype (Armitage,
latridi and Yeomans, 2021). This method, which was proposed after a
methodological review of the existing literature (Iatridi et al., 2019b),
uses data-base cut offs to classify individuals as being sweet dislikers,
moderate sweet-likers, or sweet likers based on a single liking rating of a
1 M sucrose in water solution (Iatridi et al., 2019a). The third measure
was Sweet taste liking as assessed by a questionnaire tested among tens
of thousands of French people (PrefQuest; Deglaire et al., 2012). Pref-
Quest is a questionnaire that measures sweetness liking through a 21
item self-report scale, including four types of items, 1) liking for sweet
foods on a 9-point hedonic scale, 2) preferred level of sweet seasonings,
3) preferred sweetness in drinks (e.g. sweetened or unsweetened coffee/
tea) and 4) dietary behaviour with sweet foods (Deglaire et al., 2012).

A systematic review on sweetness liking and intake by Tan and
Tucker (2019) concludes that “future work should explore obtaining
more than one taste measurement before comparing results to longer-
term dietary assessments”. Thus, the objective of this study was to
assess the agreement of three sweetness liking measures and investigate
if they relate to sweet food and sugar intake.
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2. Methods
2.1. Subjects and study design

This study is a cross-sectional analysis using baseline data from the
‘Sweet Tooth Study’, a randomized controlled trial with 6-months of
partial food provision investigating the effect of low, regular and high
dietary sweetness exposure on sweetness liking. The design and meth-
odology have been described in detail previously (Cad, Tang, de Jong,
et al., 2023). The trial adhered to the Helsinki Declaration and received
approval from the Medical Ethical Committee of Wageningen University
and Research (ABR no. NL72134, October 5, 2020). The trial was pre-
registered at ClinicalTrials.gov (ID no. NCT04497974), with all partic-
ipants providing oral and written informed consent and receiving
financial compensation.

Baseline measurements of the study were done during a 3 year
period, from October 2020 to September 2023. Participants were
recruited from Wageningen and surroundings via a pre-existing partic-
ipant database, internet-based advertisements, printed media and flyer
distribution. Participants were eligible if they were aged 18-65 years,
had a BMI of 18.5-30 kg/m?, and were in good general health. Exclusion
criteria included abnormal fasting blood glucose, as assessed at a
screening visit with a finger prick, self-reported diagnosis of diabetes or
any other metabolic disorder, self-reported recent significant weight
change, self-reported eating or sensory disorders, medication affecting
taste perception or glucose metabolism, food allergies or intolerances,
pregnancy, lactation, excessive alcohol (more than 14 glasses of alcohol
per week) or any drug use, and being affiliated with the division of
Human Nutrition and Health at Wageningen University. More detailed
eligibility criteria are described in the original study protocol publica-
tion by Cad, Tang, de Jong, et al. (2023).

2.2. Measures and procedures

2.2.1. Participant characteristics

Participants self-reported their sex, age, education level, smoking
status, and other demographic information using the general inclusion
questionnaire. BMI was calculated using the formula: BMI = weight (kg)
/ height (m)?. Weight and height were measured with participants
wearing light clothing and no footwear. Height was measured to the
nearest 0.1 cm using a stadiometer (SECA, Germany). Weight was
measured twice with a calibrated digital weighing scale (SECA, Ger-
many) to the nearest 0.1 kg, and the average of the two measurements
was recorded in the dataset. Weight measurements were taken early in
the morning, in a fasted state.

2.2.2. Sweetness liking measures

2.2.2.1. Psychohedonic sweetness functions. Psychohedonic sweetness
functions were gained through sensory tests involving six different sweet
foods: three familiar and three unfamiliar. These foods varied in five
sweetness concentration levels, resulting in a total of 30 samples.
Table 1 shows the test foods and their intensity levels which were
extensively tested during their development. Detailed descriptions of the
test foods and the steps for their development are described in Cad,
Tang, Mars, et al. (2023).

Participants evaluated the test foods on liking and preference using
Ranking on a Scale (RoS) methodology (Sung & Wu, 2018). This method
allows participants to directly compare the varying intensity levels of
the samples. It also allows for ties when two or more samples were
equally liked. Participants were instructed to taste and swallow a
mouthful of each sample and rate their liking using a single 100-unit
Visual Analogue Scale (VAS). The VAS was anchored on the left side
with ‘dislike extremely’, ‘like extremely’ at the right side, and ‘neither
like nor dislike’ in the middle. Scores were digitally recorded using
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Table 1

Test sweet foods and sweetener concentration levels, for each level, for each level of sweetness.
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Test food Food form  Serving size  Serving temperature = Sweetener concentration (sucrose * + non-nutritive sweetener')
(% by weight)
L-2 L-1 L-0 L+1 L+2
Strawberry flavoured lemonade Liquid 20 mL 22°C 0.0+0.0 1.3+0.0 3.1+0.0 8.6 + 0.0 15.1 + 0.0
Familiar Chocolate flavoured custard Semi-Solid 15g 5°C 3.4+00 6.6+0.0 124+00 176 +0.0 26.3+0.0
Plain Cake Solid 20g 22°C 9.1 +0.0 16.7 + 0.0 18.2 + 0.9 17.6 + 4.2 16.9 + 8.2
Watermelon flavoured lemonade  Liquid 20 mL 22°C 0.0+0.0 1.3+0.0 3.1+ 0.0 8.6 + 0.0 15.1 + 0.0
Unfamiliar ~ Elderflower flavoured custard Semi-Solid 15g 5°C 3.6+00 7.1+0.0 132+00 184+06 21.9+59
Tamarind flavoured cake Solid 20g 22°C 91+00 16.6+00 181+09 17.5+42 168 +8.1

f Liquid sweetener based on cyclamate and saccharin (Rio Zoetstof, Sweet Life AG, Switzerland). Note: Recipes for test foods preparation are available in Cad, Tang,

Mars, et al. (2023).
* Sucrose, Kristal suiker, Van Gilse, the Netherlands.

EyeQuestion® (version 6.0.5, EyeQuestion Software, the Netherlands).
Participants evaluated the samples in sensory booths under normal
lighting and odour-free conditions. The order of sample presentation
was randomized, with stimuli labelled using three-digit random codes
and provided in standardized amounts either cold (5 °C) or at room
temperature (22 °C) in translucent 30 mL cups or on small aluminium
trays. Participants were instructed to rinse their palate between samples.

The RoS method enabled the extraction of both liking and ranking
scores. Liking scores were provided by participants as a response to the
stimuli, using a scale from 0 to 100, where a higher score indicates
greater liking. Furthermore, we determined participants’ preferred
concentration by extracting the sample number (1-5) of the foods that
were ranked as most preferred, i.e. at the optimal sweetness level. We
calculated the ‘average preferred concentration’ by averaging the sam-
ple numbers (1 to 5) across all test foods. A higher average score indi-
cated a preference for samples with a higher sweetness concentration,
whereas a lower score indicated a preference for samples with a lower
sweetness concentration. The outcome measures are referred to as
Sweet-Food-Liking, for liking score and Sweet-Food-Preferred-
Concentration for ‘average preferred concentration’ in the following
sections.

2.2.2.2. Sweet liker phenotype. Sweet liker phenotype status was deter-
mined using a 1.0 M sucrose solution (342.3 g/L), prepared by dis-
solving food-grade sugar in water, according to the procedure described
by Iatridi et al. (2019a). Participants received a 10 mL taste stimulus at
room temperature and were instructed to taste and swallow it prior to
evaluating their liking. Responses were collected using a 100-unit hor-
izontal line scale, anchored by ‘dislike extremely’ on one end and ‘like
extremely’ on the other. Responses were collected using EyeQuestion®
(version 6.0.5, EyeQuestion Software, the Netherlands). Based on their
liking score, participants were classified into one of three sweet liker
phenotypes, using the following cut-off values: Sweet Dislikers (score <
35), Moderate Sweet Likers (score 36-64) and Sweet Likers (score > 65)
(Iatridi et al., 2019a). The Sweet Liker Phenotype measure is referred to
as Sweet-Liker-Phenotype in the following sections.

2.2.2.3. General Liking for sweet and sweet fat foods. General liking for
sweet and fat-sweet foods was assessed with the PrefQuest questionnaire
(Deglaire et al., 2012), which was adapted for Dutch participants. The
questionnaire was first translated into Dutch (in’to Languages, Wage-
ningen, The Netherlands). Next, two native Dutch researchers and two
native Dutch dietitians reviewed and identified French foods that are not
commonly eaten in the Netherlands, which were then excluded. These
excluded French foods were replaced with typical Dutch foods from the
same taste and food categories, using data from the Dutch Taste Data-
base (Mars et al., 2020) and the Dutch Food Consumption Survey
(2012-2016) (Van Rossum et al., 2011). For example, ‘le paris-brest’, a
traditional French pastry made from praline cream and almond flakes
from the Fat and Sweet category, was substituted with ‘slagroomsoesje’,
a puff pastry, typically filled with whipped cream categorized under

Sweet and Fat (van Langeveld et al., 2018). Additionally, images were
adjusted to align with Dutch dietary habits; for instance, we replaced the
French bread with a slice of bread typical for the Dutch context. The
adapted Questionnaire can be found in supplementary materials
(S1_NLPrefQuest). The questionnaire was administered online via
Qualtrics online platform (Qualtrics, Provo, UT).

The PrefQuest questionnaire consists of four sections covering: (1)
Liking for foods: rated on a nine-point scale with anchors ‘I don’t like it
at all’ and ‘I like it very much’; (2) Preferences for seasoning levels: rated
on either a six-point scale with pictures or a five-point scale without
pictures, with anchors such as ‘not sweet at all’ and ‘very sweet’; (3)
Preferred drinks: up to three preferred drinks were from a list of six
options; and (4) Dietary behaviour questions: answered on a five-point
frequency scale from ‘never’ to ‘always’ (e.g., ‘Do you ever have to
salt your dish before you have tasted it?") or a nine-point scale from ‘not
at all’ to ‘very much’ (e.g., ‘Do you mind eating this butterless
sandwich?’).

Overall, the questionnaire includes 83 items categorized into the sub-
subscales: liking for salty (11 items), sweet (21 items), fat & salt (31
items), and fat & sweet (20 items) items. Since liking for the items was
assessed on different scales, that is a 5-, 6- and 9-point scale, the re-
sponses were first linearly transformed to result in values ranging from
0 to 10 as described by Deglaire et al. (2015). After that, liking scores for
each sub-scale were computed by averaging the ratings of the corre-
sponding items, and these scores were subsequently averaged for each
taste modality. For the aim of this paper, we only used scores of sub-
scales sweet and fat &sweet. They are referred to as PrefQuest-Sweet and
PrefQuest-Fat-Sweet in the following sections.

2.2.3. Sweet food and sugar intake

Sweet food and sugar intake was assessed using a 24-h recall and a
questionnaire - TasteFFQ. Participants completed a web-based 24-h
recall using the software Tool Compl-Eat™ (www.compleat.nl, Wage-
ningen University, the Netherlands) (Meijboom et al., 2017). They re-
ported their intake from the previous day, starting from waking up until
the next morning. The Compl-Eat™ tool guided participants to report all
foods and drinks consumed, allowing them to select foods and standard
recipes commonly used by the Dutch population. At the end of the recall,
Compl-Eat™ reminded participants to include often forgotten items
such as sugar in coffee, snacks, fruit, and cooking fat. Trained dietitians
checked all the web-based 24-h recalls for completeness and unusual
portion sizes, and processed any notes made by the participants.

From the recall data, total energy intake (kcal), intake of mono- and
di-saccharides (g), energy intake (en%) from sweet foods and weight
intake (w%) of sweet foods were calculated. For the nutrient calcula-
tions the most recent Dutch food composition table (RIVM, 2023) was
used. To assess sweet food intake, sweet taste intensity values were
assigned to the consumed food items using the Taste Database (Mars
et al., 2020). See van Langeveld et al. (2018) on how the Taste Database
was developed. This assignment was performed in several steps (shown
in the flowchart in Supplementary materials, Fig. S1). Initially, reported
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consumed foods were merged with the Taste Database based on their
NEVO food code (RIVM, 2019, 2023). For foods not in the database, we
either assigned taste intensity values based on the best match (e.g., full-
fat Greek yogurt was assigned taste values of regular full-fat yogurt) or
we estimated mean taste intensity values based on corresponding food
groups, as described by van Langeveld et al. (2018).

After this, hierarchical cluster analysis was applied on the foods’
mean taste intensity values, in order to form groups with similar tasting
foods. The number of clusters was determined using Ward’s method,
resulting in seven clusters, accounting for 73 % of the explained vari-
ance. The identified taste clusters were labelled as: ‘neutral’, ‘sweet &
sour’, ‘bitter’, ‘sour & fat’, ‘fat, salt & umami’, ‘sweet & fat’, and ‘fat’.
Mean taste intensity values of the clusters can be found in Supplemen-
tary materials, Table S1. Food items in the ‘sour & sweet’ taste cluster
were primarily fruits, whereas the ‘sweet & fat’ cluster included candy,
desserts, sweet spreads, pastries, and cookies. Both the ‘sour & sweet’
and ‘sweet & fat’ clusters were combined into a single ‘sweet’ cluster.
Based on this, we calculated both the amount of energy (en%), and the
intake (W%) of sweet foods consumed as a measure of dietary sweet food
intake. This approach allowed us to also account for sweet-tasting foods
that contribute little or no calories, such as sodas with non-sugar
sweeteners (NNS), which still contribute to sweet taste within the diet.

Long-term intake of sweet foods was assessed with a TasteFFQ which
assesses relative taste exposure through the measurement of specific
food items based on frequency, amount and type of food consumed, over
the past month. The main purpose of the TasteFFQ is to assess habitual
dietary taste patterns in adults, in terms of intake, for example, of sweet
tasting foods rather than quantifying their intake. The TasteFFQ in-
cludes questions about the intake frequency and amount of 162 food
items. These items are categorized into 7 Fat, 35 Neutral, 25 Sweet &
Sour, 56 Salt Umami & Fat, 31 Sweet & Fat, and 8 Bitter tasting food
items (Cad, Tang, de Jong, et al., 2023). From the TasteFFQ data, we
calculated the intake of sweet foods, as total reported percentage
compared to total intake (based on estimated weight consumed (fre-
quency x average portion amount) by combining the consumption
weight of items classified as ‘sweet & fat” and ‘sweet & sour’.

2.3. Statistical analysis

Data were analysed using R (version 4.4.0). Continuous variables
were reported as mean (M) and standard deviation (s.d.) or 95%-con-
fidence intervals (95%-CI), while categorical variables were summa-
rized using counts (n) and percentages (%). In all analyses, a p-value of
less than 0.05 was considered statistically significant.

Before performing statistical analyses, to investigate associations
between different sweetness liking measures and their relation to sugar
and sweet food intake, participants were categorized into groups for
each sweetness liking outcome measure based on tertiles, predefined
cutoffs (Sweet-Liker-Phenotype groups), or median splits. We opted to
use groups rather than raw values to simplify comparisons between
sweet liking measures and to facilitate a clearer interpretation of the
relationship between liking and intake. Using tertiles, participants were
categorized into low (n = 59, M = 33), medium (n = 58, M = 44), and
high (n = 61, M = 55) groups based on their mean Sweet-Food-Liking
score. Based on Sweet-Food-Preferred-Concentration scores, using ter-
tiles, participants were divided into low (n = 64, M = 2.5), medium (n =
60, M = 3.2), and high (n = 54, M = 3.9) groups. The Sweet-Liker-
Phenotype groups, based on predefined cut-offs from Ilatridi et al.
(2019b), included Sweet Dislikers (n = 62, M = 16), Moderate Sweet
Likers (n = 58, M = 51), and Sweet Likers (n = 58, M = 79). Finally,
participants were divided, using median split, into low and high groups
based on PrefQuest-Sweet and PrefQuest-Fat-Sweet scores (low
PrefQuest-Sweet: n = 110, M = 2.9; high PrefQuest-Sweet: n = 68, M =
4.1; low PrefQuest-Fat-Sweet: n = 114, M = 3.83; high PrefQuest-Fat-
Sweet: n = 64, M = 5.42).

Initially exploratory analysis was performed for the psychohedonic
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sweetness function measure. Linear mixed-effects model (LMM) was
used to explore the effects of sweetness concentration levels on liking
(Sweet-Food-Liking), with concentration level as a fixed factor, and
participant as a random factor (Imer function). To investigate associa-
tions between different measures, several statistical models were
applied. LMM (Imer function, lIme4 package) was used to compare
Sweet-Food-Liking scores across Sweet-Liker-Phenotype groups, ac-
counting for multiple liking scores per participant across several con-
centration levels. The model included Sweet-Liker-Phenotype and
concentration level as fixed effects and participant as a random effect.
Assumption checks for normality (QQ plot) and homoscedasticity (re-
sidual vs. fitted plot) indicated no violations for LMM. Differences in
Sweet-Food-Preferred-Concentration scores between Sweet-Liker-
Phenotype groups were analysed using ANOVA (stats (Base R)). Ho-
mogeneity of variance was confirmed by Levene’s tests, and normality of
residuals was assessed via QQ plots and Shapiro-Wilk test (car package).
Non-parametric Kruskal-Wallis tests were employed to assess differences
in PrefQuest responses between the Sweet-Food-Liking, Sweet-Food-
Preferred-Concentration, and Sweet-Liker-Phenotype groups, as the re-
siduals were not normally distributed, violating the assumptions for
ANOVA. Similarly, Kruskal-Wallis tests were used to explore associa-
tions between liking measures and the intake of sugar and sweet foods,
since the assumption of normality was violated for mono- and di-
saccharides intake, energy intake from sweet foods, and intake of
sweet foods in weight from both 24 h recall and TasteFFQ. In cases of
significant main or interaction effects, post-hoc pairwise tests were
conducted with Bonferroni adjustments to control for multiple com-
parisons. For non-parametric tests, pairwise Wilcoxon tests with Bon-
ferroni corrections were applied. Estimated marginal means with 95 %
confidence intervals are reported.

3. Results
3.1. Participants characteristics

Out of 180 participants who completed both sensory tests and Pref-
Quest, one participant did not fill out the 24 h recall, and one did not fill
out the TasteFFQ questionnaire, resulting in 178 individuals included in
the data analyses. Table 2 shows the characteristics of the participants.

Table 2
Demographic, anthropometric and socio-economic Characteristics of partici-
pants (n = 178).

Mean =+ s.d. / Frequency  Range / %

Sex

-Females 123 69 %

-Males 55 31 %
Age (years) 35+15 18-65
Weight (kg) 71 +12 46-106
BMI (kg/m?) 23+3 19-30
Weight status

-Normal weight (BMI 18.5-24.9 kg/m?) 130 73 %

-Overweight (BMI 25-30.0 kg/m?) 48 27 %
Diet

-No 149 84 %

-Yes 29 17 %
Employment status

-Student 76 43 %

-Working 83 47 %

-No job, not looking for a job 5 3%

-No job, looking for a job 5 3%

-Retired 5 3%
Education level

-Lower/primary 5 3%

-Intermediate 69 39 %

-Higher 104 58 %
Smoking

-Yes 42 24 %

-No 136 76 %
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The participants’ mean age was 35 + 15 years, mean BMI was 23 + 3
kg/m2 and the majority (69 %) were women.

3.2. Sweetness liking measures

3.2.1. Psychohedonic sweetness functions

Outcome measures indicated that the middle sweetness level (L-0)
was the most liked and preferred. The liking scores (Sweet-Food-Liking)
exhibited typical inverted U-shape psychohedonic functions (Fig. Al,
Appendix), with significant differences noted between concentration
levels (F(4,5017) = 129.1, p < .001) and test foods (F(s5 5017) = 113.0, p <
.001) (Table 3). The mean Sweet-Food-Preferred-Concentration score of
3.2 + 0.7 reflected a general preference for moderate sweetness, with
individual scores ranging from 1.6 to 4.8, indicating considerable vari-
ation in sweetness preferences among participants.

3.2.2. Sweet liker phenotype

Participants were evenly distributed among Sweet Dislikers (n = 62,
35 %), Moderate Sweet Likers (n = 58, 32.5 %) and Sweet Likers (n = 58,
32.5 %), according to the Sweet-Liker-Phenotype classification.

3.2.3. General liking for sweet foods and sweet fat foods

Mean PrefQuest-Sweet score for the whole population was 3.4 + 0.8
(range:1.4-7.1), and PrefQuest-Fat-Sweet scores had a mean of 4.4 + 1
(range:1.4-7.6).

3.3. Associations between sweetness liking measures

Sweet-Food-Liking scores differed between Sweet-Liker-Phenotype
groups (F(2,175) = 27.9, p < .001) and also the shape of psychohedonic
function was different (F(gs5150) = 22.0, p < .001). Averaged across all
sweet test foods and concentration levels, Sweet Likers had the highest
Sweet-Food-Liking scores (M = 50, 95 %CI [48, 52]), followed by
Moderate Sweet Likers (M = 45, 95 %CI [43, 47]) and Sweet Dislikers
(M = 38, 95 %CI [36, 40]). The three sweet liker phenotypes also

Table 3
Mean (+ s.d.) Sweet-Food-Liking for all test foods across five intensity concen-
tration levels (L-2, L-1, L-0, L+1, L+2) (N = 178).

Method Test food Liking Intensity concentrations levels
(domain, score
scale) overall
L-2 L-1 L-0 L+1 L+2
Strawberry 48 54 55 44 32
flavoured 47 £25 £ + + + +
lemonade 21° 21° 21> 267 26°
Chocolate 33 46 58 54 43
flavoured 47 £26 £ + + + +
Ranking custard 25 25 22°  25° 26°
38 51 61 57 49
e Plain Cake S T
(Sweet- 22 21 20°¢ 21> 24
Food- Watermelon 31 37 44 44 35
Liking, flavoured 38+24 + + . + + ) + .
0-100 lemonade 23% 23 23¢  25¢ 24
Elderflower 24 36 41 34 22
flavoured 31 +23 + + + + +
custard 18*  22b°  23° 24> 23?
Tamarind 36 52 59 52 46
flavoured 49 £+ 22 + + + + +
cake 20° 20 18 24> 24P
p<
.001%

" Sweet-Food-Liking (Sweet Food Liking, 0-100) data analysed using Linear
Mixed Models.
1 p-value present differences between test foods overall
& b ¢ d e for each row, different letters indicate statistically significant dif-
ferences at p < .05 (For rating (liking) Bonferroni post hoc correction applied.
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differed in their liking scores across different concentration levels
(Fig. 1, panel A). Differences in Sweet-Food-Liking ratings for mid-level
sweetness (L-0) between Sweet Likers and Sweet Dislikes (tsgg) = —4.4,
p = .001), and at high concentration levels (L+1 and L+2) between all
three phenotype groups (all comparisons p < .001), were observed. At
the lower sweetness concentration levels (L-2 and L-1) Sweet-Food-
Liking ratings did not differ between the three groups.

Additionally, the Sweet-Liker-Phenotype groups differed signifi-
cantly in their Sweet-Food-Preferred-Concentration ((F(2,175) = 22.6, p
< .001); all comparisons p < .01, see Fig. 1, panel B). Sweet Likers had
the highest mean Sweet-Food-Preferred-Concentration (M = 3.6, 95 %CI
[3.4, 3.8]), followed by Moderate Sweet Likers (M = 3.2, 95%-CI [3.0,
3.3]), and Sweet Dislikers (M = 2.8, 95%-CI [2.7, 3.0]).

Sweet-Liker-Phenotype groups also differed in liking responses for
PrefQuest-Sweet (y%) = 16.2, p < .001) and PrefQuest-Fat-Sweet (y%) =
24.8, p < .001). Sweet Likers had a higher mean PrefQuest-Sweet (M =
3.7, 95%-CI [3.5, 3.9]) and PrefQuest-Fat-Sweet (M = 4.9, 95%-CI [4.6,
5.1]) scores, compared to Sweet Dislikers (PrefQuest-Sweet: M = 3.1,
95%-CI [2.9, 3.3]; PrefQuest-Fat-Sweet: M = 3.9, 95%-CI [3.8, 4.2]), but
not compared to Moderate Sweet Likers (PrefQuest-Sweet: M = 3.4, 95
%CI [3.2, 3.5]; PrefQuest-Fat-Sweet: M = 4.4, 95%-CI [4.1, 4.7]), as
shown in Fig. 2, (PrefQuest-Sweet: (X(Zz) =16.2, p < .001); PrefQuest-
Fat-Sweet: (%) = 24.8, p < .001)).

There was no difference between Sweet-Food-Liking groups in
PrefQuest-Sweet scores (Xé) = 3.8, p = .148). However, PrefQuest-Fat-
Sweet scores differed significantly across Sweet-Food-Liking groups
(X(22) = 17.6, p < .001). Post-hoc analysis showed that the low Sweet-
Food-Liking group (M = 3.9, 95%-CI [3.7, 4.2]) scored significantly
lower than the high group (M = 4.7, 95%-CI [4.5, 4.9]), while the me-
dium group (M = 4.5, 95%-CI [4.2, 4.7]) did not significantly differ from
either. There was also a significant difference between Sweet-Food-
Preferred-Concentration groups in PrefQuest-Sweet (X(zz) =13, p =
.001) and PrefQuest-Fat-Sweet (Xé) = 11, p = .004) scores. For both
PrefQuest oucomes, post-hoc pairwise comparisons showed that the low
Sweet-Food-Preferred-Concentration (PrefQuest-Sweet: M = 3.1, 95%-
CI [2.9, 3.5]; PrefQuest-Fat-Sweet: M = 4.0, 95%-CI [3.9, 4.3]) had
lower scores than both the medium (PrefQuest-Sweet: M = 3.4, 95%-CI
[3.2, 3.6]; PrefQuest-Fat-Sweet: M = 4.5, 95%-CI [4.2, 4.8]) and the
high group (PrefQuest-Sweet: M = 3.6, 95%-CI [3.4, 3.8]; PrefQuest-Fat-
Sweet: M = 4.6, 95%-CI [4.3, 4.9]). However, there was no significant
difference between the medium and high groups. Differences in
PrefQuest-Sweet and PrefQuest-Fat-Sweet scores between Sweet-Food-
Liking and Sweet-Food-Preferred-Concentration groups are shown in
Fig. 3.

3.4. Intake of sweet foods and sugar

Participants reported on average 1890 + 642 kcal/day (7,9 £ 2,7
MJ/day), with protein, fat, and carbohydrates, contributing respectively
16 %, 35 % and 46 % of total energy intake (Table 4). Reported sugar
intake was on average 83 + 34 g. The average daily intake of sweet
foods was 389 + 274 g, making up 24 % of the total energy intake and
14 % of total weight. The TasteFFQ showed that long-term sweet food
intake accounted for 22 % of total consumed weight.

3.5. Association between sweetness liking measures, sweet food and sugar
intake

Table 5 gives a summary of the association between the sweet liking
measures and the intakes of mono- and di-saccharides and sweet food.
None of the sweetness liking measures, except PrefQuest-Sweet, was
associated with sugar intake, the amount of sweet food consumed, or its
contribution to total energy from sweet foods consumed (Fig. 4 and
Table 5). There was no difference between Sweet-Food-Liking groups in
terms of mono- and di-saccharides intake (X(22) = 2.5, p = .28), energy
intake from sweet foods (X(Zg) = 0.7, p = .70) and weight from sweet
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Mean SweetFood-Liking (+ s.e.)

L-2 L-1 L-0 L+1 L+2
Concentration levels

Sweet Liker Phenotype
=8~ Sweet Dislikers
=8~ Moderate Sweet Likers

=&~ Sweet Likers
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SweetFood-PreferredConcentration

Moderate Sweet Likers Sweet Likers

Sweet Liker Phenotype

Sweet Dislikers

Fig. 1. Differences in Sweet-Food-Liking and Sweet-Food-Preferred-Concentration between Sweet-Liker-Phenotypes (Sweet Dislikers (n = 62), Moderate
Sweet Likers (n = 58), and Sweet Likers (n = 58)). A: Mean Sweet-Food-Liking (+ s.e.) for varying sweetness levels (L-2, L-1, L-0, L+1, L+2) across Sweet Liker
Phenotypes “** indicates a significant difference between liking scores between phenotypes at a specific concentration level. Data were analysed by using mixed
models: Sweet-Food-Liking ~ Sweet-Liker-Phenotype group x concentration level. B: Box plots showing Sweet-Food-Preferred-Concentration scores, with individual

data points across Sweet-Liker-Phenotypes.

p<.001

PrefQuest-Sweet

~N

Sweet Dislikers Moderate Sweet Likers Sweet Likers

Sweet Liker Phenotype

PrefQuest-FatSweet

Moderate Sweet Likers

Sweet Liker Phenotype

Sweet Dislikers Sweet Likers

Fig. 2. Difference in PrefQuest Scores between Sweet-Liker-Phenotype groups (Sweet Dislikers (n = 62), Moderate Sweet Likers (n = 58), and Sweet Likers
(n = 58)). A: Box plots showing differences in PrefQuest-Sweet between Sweet Liker Phenotypes. B: Box plots showing differences in PrefQuest-Fat-Sweet between

Sweet-Liker-Phenotypes.

foods (24 h recall: X%Z) = 0.1, p = .95; TasteFFQ: X(zz) =0.7,p = .69).
Similarly, there were no significant differences between the Sweet-Food-
Preferred-Concentration groups for mono- and di-saccharides intake
(X%Z) = 1.7, p = .43), energy intake from sweet foods (x?g) =0.5,p=.78)
and weight of sweet foods (24 h recall: xé) = 0.2, p = .92; TasteFFQ: Xé)
= 1.8, p =.41). Sweet-Liker-Phenotypes, that is Sweet Dislikers (n = 62),
Moderate Sweet Likers (n = 58), and Sweet Likers (n = 58) also did not
differ in mono- and di-saccharides intake (X2(2) = 2.1, p = .36), energy
intake from sweet foods (X(zz) = 1.7, p = .43) and weight from sweet
foods (24 h recall: Xé) = 0.1, p = .96; TasteFFQ: X(Zz) =1.8,p =.39).
Lastly, there were no significant differences between the PrefQuest-Fat-
Sweet groups for mono- and di-saccharides intake (y4) = 0.1, p = .76),
energy intake from sweet foods (X%I) =0.3,p =.61), and weight of sweet
foods (24 h recall: X(zl) = 1.1, p = .29; TasteFFQ: X?l) =1.6,p=.19).
An association between PrefQuest-Sweet and intake of simple sugars,
energy from sweet foods, and the weight of sweet food consumed from

the 24 h recall was observed. Intake of mono- and di-saccharides was
higher in the PrefQuest high sweet likers (M = 90 g, 95%-CI [83, 98]) vs.
the PrefQuest low sweet likers (M = 77 g, 95%-CI [77, 84]) (X(zl) =6.10,
p = .014). Additionally, PrefQuest high sweet likers (Mepergy = 27 %,
95%-CI [24, 29]; Mintake(w) = 16 %, 95%-CI [13, 18]) had a higher
energy and higher intake of sweet foods compared to the PrefQuest low
sweet likers (Mepergy = 23 %, 95 %CI [20, 25]; Mintake(wo) = 13 %, 95%-
CI [11, 15]) (energy sweet foods: X%l) = 5.82, p = .016; weight sweet
foods: X?l) = 5.05, p = .025) (Fig. 2). The two groups did not differ in
sweet food intake assessed with the TasteFFQ (y&y = 3.38, p = .066).

4. Discussion
The aim of the current analysis was to assess the concurrence of

different sweetness liking measures and investigate if they relate to
sweet food and sugar intake. The results of this study show that distinct
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B | p<.001 )

Medium

SweetFood-Liking Groups
p=.005

High

Medium

Low
SweetFood-PreferredConcentration Groups

High

Fig. 3. Difference in Sweet-Food-Liking and Sweet-Food-Preferred-Concentration groups and PrefQuest Scores. A and B display the difference between
Sweet-Food-Liking groups (Low (n = 59, M), Medium (n = 58), and High (n = 61) in their PrefQuest-Sweet and PrefQuest-Fat-Sweet scores. C and D show the
difference between the Sweet-Food-Preferred-Concentration groups (Low (n = 64), Medium (n = 60), and High (n = 54) in their PrefQuest-Sweet and PrefQuest-Fat-

Sweet scores.

Table 4
Energy, nutrient and sweet food intake of participants (N = 178).
Mean + s.d. Range
Energy Intake (kJ) 7,9 £2,7 3,5-15,9
Energy Intake (kcal) 1890 + 642 836-3801
Protein Intake (en%) 16 £5 7-38
Fat (en%) 35+10 14-64
Carbohydrate (en%) 46 £ 9 13-68
24-h recall Mono- and di-saccharides (g) 83+ 34 17-179
Intake from sweet foods (kcal) 457 + 295 0-1746
Intake from sweet foods (en%) 24 +12 0-64
Amount of sweet foods (g) 389 + 274 0-1570
Amount of sweet foods (W%) 14 +£11 0-70
Taste FFQ Amount of sweet foods (w%) 22 +13 3-73
Table 5

methods to measure sweetness liking are in agreement with each other.
We found weak and inconsistent associations between sweetness liking
measures, sugar and sweet food intake.

This study differs from previous research by incorporating three
distinct measures that capture various dimensions of sweetness liking:
ranging from specific taste ratings to broader behavioural preferences.
The Sweet-Food-Liking and Sweet-Food-Preferred-Concentration mea-
sures evaluate sweetness liking across a range of sweetness intensities in
six familiar and unfamiliar foods, providing insights into how liking
changes with increasing sweetness intensity. This concept of measuring
sweetness liking is in line with suggestions from Mela and Risso (2024)
to use different foods and different textures in order to create some
representativeness of a general consumption pattern. In contrast, the
Sweet-Liking-Phenotype method captures liking based on a single,
highly concentrated sweetness stimulus (1 M sucrose), focusing more on
an intense sweet experience rather than a range. The PrefQuest-Sweet

Associations between hedonic measures for sweet foods, sweet food and sugar intake. A “v” indicates statistically significant association, while a “x” denotes no
association between sweetness liking measure and intake.

24 h recall Taste FFQ

Liking & preference for

sweet foods

Sweet-Food-Liking

Concentration

Sweet Liker Phenotype

General Liking (PrefQuest)

PrefQuest-Sweet

Sweet-Food-Preferred-

PrefQuest-Fat-Sweet

Intake of mono- and di-

saccharides (g)
X

X

X

AN

Amount of sweet
foods (w%)

Amount of sweet
foods (w%)

Energy Intake from sweet
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Fig. 4. Overall mean + s.d. intakes of sugar (mono- and di-saccharide), % energy coming from sweet foods, weight intake of sweet foods (based on 24 h
recall and TasteFFQ) across different hedonic measures. Sweet Food Liking (Sweet-Food-Liking) groups - low (n = 59), medium (n = 58), and high (n = 61) - did
not differ in their intake of simple sugars, energy, or the amount of sweet food consumed. Sweet Food Average Preferred concentration (Sweet-Food-Preferred-
Concentration) groups -low (n = 64), medium (n = 64), and high (n = 54) - did not differ in their intake of simple sugars, energy, or the amount of sweet food
consumed. Sweet Liker Phenotype (Sweet-Liker-Phenotype) groups - Sweet Dislikers (n = 62), Moderate Sweet Likers (n = 58), and Sweet Likers (n = 58) - did not
differ in their intake of simple sugars, energy, or the amount of sweet food consumed. PrefQuest-Sweetweet groups - low (n = 110) and high (n = 68) - did differ in
their intake of simple sugars, energy, or the amount of sweet food consumed, assessed with 24 h recall, the high group consuming significantly more sugar and sweet
foods. No difference in sweet foods consumed assessed with TasteFFQ. PrefQuest-Fat-Sweet groups -low (n = 114) and high (n = 64) - did not differ in their intake of

simple sugars, energy, or the amount of sweet food consumed.

and PrefQuest-Fat-Sweet measures assess liking based on self-reported
liking responses and behavioural actions to sweet foods, sugar, and
sweeteners, rather than through direct tasting. Despite being concep-
tually different, we observed that the different measures of sweetness
liking were congruent with each other.

Differences in Sweet-Food-Liking and Sweet-Food-Preferred-
Concentration scores between all Sweet-Liking-Phenotype groups were
observed. Sweet Likers preferred higher sweetness levels and had overall
higher liking for sweet foods compared to the other phenotype groups.
However, a closer examination of psychohedonic functions revealed that
discrepancies in liking were mostly due to differences between mid and
high sweetness concentrations, rather than differences at lower con-
centrations. Given that the Sweet-Liking-Phenotype method is based on
evaluating a highly sweet 1.0 M sucrose solution, it is not surprising that
liking scores differ more at higher sweetness levels. Interestingly,
Armitage et al. (2024) reported significant differences between the three
phenotypes using a weaker sucrose solution (0.58 M). The latter closely
resembles the intensity of everyday sweet products and may be com-
parable to the L-0 sweetness level in our study. Consistent with Armitage
et al. (2024), our results indicate differences in Sweet-Food-Liking
scores at the mid-level, though only between Sweet Likers and Sweet
Dislikers. Our findings show that the Sweet-Liking-Phenotype method
distinguishes between individuals with extreme levels of liking (sweet
likers vs. sweet dislikes) for actual sweet foods with mid to high
sweetness intensities yet raises questions about how the method repre-
sents the liking of foods with lower sweetness intensities. This is likely
because the 1 M sucrose solution used for classification is a very sweet
stimulus, making it more reflective of a specific preference for products

with mid to high sweetness levels. Since not all foods have highly sweet
intensity, future research should assess preferences across a wider range
(low to high) of sweetness to better reflect sweetness levels of diverse
foods.

Our results also suggest a strong relationship between the PrefQuest-
Sweet and PrefQuest-Fat-Sweet measures and both Sweet-Food-
Preferred-Concentration and Sweet-Liking-Phenotype. Sweet-Food-
Preferred-Concentration was associated with PrefQuest-Sweet and
PrefQuest-Fat-Sweet, indicating that individuals with higher self-
reported liking via PrefQuest also had a preference for higher sweet-
ness levels in sweet-tasting foods. On the other hand, the Sweet-Food-
Liking measure was only associated with PrefQuest-Fat-Sweet and not
with PrefQuest-Sweet measure. This may be explained by the compo-
sition of the stimuli for the sweet-food -liking measure, as four out of six
test foods in our study contained fat. These foods represent those
commonly available in the Dutch food supply, where sweet is commonly
consumed in combination with fat, and subtle differences between sweet
foods and fat-sweet foods in taste tests have previously been reported
(Drewnowski et al., 1985). Moreover, the Sweet-Liking-Phenotype
groups differed in PrefQuest-Sweet and PrefQuest-Fat-Sweet scores:
Sweet Likers had higher scores compared to Sweet Dislikers, while
Moderate Sweet Likers did not significantly differ from either group.
These findings are consistent with previous studies by Armitage et al.
(2023) and Kim et al. (2014), which showed that Sweet Likers have a
preference for sweet, sweet and fat (Armitage et al., 2023), and sweet
and savoury foods (Kim et al., 2014). Taken together, our results rein-
force the notion that one can reliably measure the concept of sweetness
liking, using different measures.
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We found no consistent associations between sweet taste liking and
intake of sweet foods or sugars. As shown in Table 5, only general self-
reported liking for sweet foods (PrefQuest-Sweet) was linked to
increased intake of mono- and di-saccharides, as well as higher intake
from sweet foods (%energy and % weight), assessed with 24-h recall.
However, no association was found between PrefQuest-Sweet and intake
of sweet foods measured by the TasteFFQ. This discrepancy may stem
from differences in dietary assessment methods: the single 24-h recall
reflects short-term intake, while the TasteFFQ estimates habitual intake
over the last month. FFQs rely more on participants’ memory and are
generally less accurate, particularly for foods consumed infrequently or
on specific occasions (Brouwer-Brolsma et al., 2020). Future research
may use multiple 24-h recalls to improve intake reliability and better
understand the link between sweet taste liking and habitual
consumption.

For other sweetness liking measures in our study, we found no effects
of sweet taste liking on sweet food and sugar intake. Our findings align
with the study by Papantoni et al. (2021), which reported no association
between liking for a sweet tasting food and daily sugar intake. They also
align with findings from Armitage et al. (2023), who also measured
liking and sugar intake concurrently across sweet liker phenotypes.
While these authors observed clear differences in liking for sweet and
sweet-fat foods between phenotypes, they found no significant differ-
ences in sugar intake (Armitage et al., 2023). Similar findings have been
reported in other studies examining sugar and carbohydrate intake
across sweet liker phenotypes (latridi et al., 2020; Methven et al., 2016).
The observed positive relationship between PrefQuest-Sweet and sweet
food intake in our study, may be attributed to the fact that the PrefQuest
measure includes behavioural questions such as whether respondents
add sweeteners to particular foods. Such questions may be more asso-
ciated with sugar-related behaviour than to liking/preferences per se.
This may also explain why Lampure et al. (2020) did find positive as-
sociations between their PrefQuest-Sweet measures and sugar/sweet
food intake, whereas other more strictly sensory based studies do not
show this association. While liking for sweet foods is often assumed to be
a central driver of intake, our findings, along with previous research,
suggest that this relationship is not always straightforward. Hayes
(2023) describes this phenomenon as a so-called causal chain, where
formulation influences sensation, sensation influences liking and liking
influences intake. However, each step introduces variability due to
measurement error and external influences, weakening the direct asso-
ciation between liking and intake. For instance, while our results show
differences in liking between Sweet-Liker-Phenotypes, these differences
were not consistently reflected in sweet food intake measures.

Inconsistent results between liking and intake in this study and
others may be due to differences in methods for assessing sweet taste
liking (e.g., psychophysical measurements, type of sweet stimuli, ques-
tionnaires) and dietary intake (e.g., food records, 24-h recalls, food
frequency questionnaires) (Tan & Tucker, 2019). This study employed a
robust approach to assess sweet taste liking. PrefQuest, one of the
methods used, relies solely on self-reports and does not involve direct
tasting. In contrast, the other two measures provide a sensory experience
by requiring participants to taste stimuli. The psychohedonic method,
which includes tasting foods across multiple sweetness levels, offers
detailed data but is time-consuming. The Sweet-Liking-Phenotype
method, while simpler and involving only a sugar solution, may not
capture the full sensory experience across a variety of different sweet-
ness levels. Our findings suggest that the Sweet-Liking-Phenotype is
effective at distinguishing individuals with extreme sweetness prefer-
ences (Sweet Likers vs. Sweet Dislikers) but may lack the sensitivity to
distinguish between individuals with moderate preferences. For
capturing these subtle differences, more sensitive methods, such as
psychohedonic testing, may be necessary.

In this study, sweet food intake was measured using data from the
Taste Database (Mars et al., 2020) which offers a precise assessment of
oro-sensory perceptual experiences of sweet taste. This approach goes
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beyond traditional methods that rely solely on self-reported intake of
added sugars or sweet foods (Mela & Risso, 2024). By using a Taste
Database, this enabled us to consider the diverse sweetness profiles of
foods and beverages consumed, which can vary widely in their sweet-
ness despite containing sugars and/or sweeteners. Additionally, our
study employed two methods to assess sweet food intakes, a 24-h dietary
recall and the TasteFFQ. The intake of sweet foods, expressed as a per-
centage of weight, differed between the two methods: the TasteFFQ
indicated that, on average, study participants consumed 22 % of foods
that are sweet-tasting, while the 24-h recall showed a lower proportion
at 14 %. The TasteFFQ used in our study has not yet been validated,
which could lead to inaccuracies in dietary assessment. Future valida-
tion of the TasteFFQ is essential to ensure accurate reflection of dietary
intake. Furthermore, the 24-h recall data was based on only one day and
the data indicated that, on average, study participants consumed 1897
kcal, which falls below both the recommended energy intake for a
moderately active woman (2000 kcal) (European Food Safety Authority,
2009), and the average energy intake observed in the Netherlands
(2010 kcal) (RIVM, 2021). Moreover, the mean total sugar intake of 83 g
was lower than the average of 93 g for the total population of the
Netherlands (RIVM, 2021). These findings may suggest underreporting,
a well-known issue in dietary assessment (Ravelli & Schoeller, 2020).
Additionally, our results are not fully generalizable, as the sample is not
representative of the Dutch population in terms of sex, age, and BMI,
with fewer participants with overweight and obesity (Statista, 2023).
Although our approach builds upon previous attempts by employing
precise measurements of exposure to sweet taste, self-reported measures
of dietary intake rely on memory, may be biased by misreporting, and
should be interpreted with caution (Ravelli & Schoeller, 2020). Future
studies should combine dietary assessment data with biomarker data for
a more accurate evaluation of sweet-tasting compound intake (Buso
et al., 2024; Diepeveen-de Bruin et al., 2023; Tasevska, 2015) and its
relationship with individual liking for sweet taste. Biomarkers, such as
urinary excretion of sugars and some sweeteners, offer a more objective
measure of intake (Diepeveen-de Bruin et al., 2023), however, these tell
us nothing about individual perceptions of a taste. Thus, combining both
(biomarkers and self-reported intake), alongside perceptions of taste
intensity could improve dietary assessment accuracy and our under-
standing of sweet taste liking and intake.

5. Conclusion

This study examined the relationship between hedonic measures and
intake from the perspective that liking for sweetness influences con-
sumption of sugar and sweet foods. This approach assumes that in-
dividuals who have a stronger preference/liking for sweet foods are
more likely to consume them more often and in larger amounts. Our
results revealed that sweetness preferences vary across individuals and
can be consistently measured using different approaches. Moreover, our
results show that high sweetness liking, as measured through sensory
tests, showed no relationships with actual sugar and sweet food intake.
In contrast, self-reported measures of sweet taste preference (via Pref-
Quest questionnaire) demonstrated significant relationships with sugar
and sweet food intake assessed with a 24 h recall. These findings cast
doubt on assumptions that sweet taste liking alone drives high sugar and
sweet food intake. Future research should explore the reverse relation-
ship - whether the intake of sweet foods influences liking. This concept
suggests that the frequency and amount of sweet food consumption
could shape or modify an individual’s preference for sweet foods over
time. Investigating the exposure-liking relationship could provide in-
sights into how dietary habits impact food preferences, potentially of-
fering new strategies for dietary interventions aimed at reducing sweet
food consumption.
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