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Abstract

Beverages are among the first independent product choices that school-aged children will make and unhealthy choices can be a threat to
children’s health. The present study investigated which beverage attributes shape adults’ and children’s health perceptions. For this pur-
pose, 100 children (fifty-two boys; mean age 8-8 (sp 1-1) years) and their parents were invited to independently perform a beverage-sorting
task. Participants were asked to place twenty commonly consumed soft drinks in a line ranging from ‘unhealthy’ to ‘healthy’. The sorting
data were analysed using multidimensional scaling with property fitting and hierarchical clustering. Sugar content (Bparens = —0-78,
Behildren = 70'68§ P<0-00D), artificial sweeteners (Bparems = 70'687 Behildren = 70'66§ P<0-00D), fruit content (Bparents =033,
Benildren = 0:30; P<0:05) and caffeine content (Bparens = — 0'45, Benhildren = — 0-46; P<0-01) were found to be the predictors of parents’
and children’s health perceptions. Parents’ and children’s estimates were strongly related (75 0-70 (sp 0-15)); both groups classified the
beverages into similar clusters. However, compared with their parents, children perceived beverages such as fruit juices and grapefruit
soda to be healthier. In conclusion, parents’ and children’s health perceptions were strongly related based on the same relevant attributes
for evaluation. However, fruit content was considered a more important criterion by children, which might lead to differences in the
health perception between children and their parents. Low fruit content and the belief of beverages being ‘natural’ could positively
bias perceptions. Therefore, certain soft drinks such as squashes or fruit lemonades are problematic, and the consumer’s awareness of
their low nutritional quality should be raised.
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High consumption of sugar-sweetened beverages is often
blamed as an important contributor to the obesity epidemic
in both adults™® and children®®. A systematic review and
meta-analysis of eighty-eight studies has shown a clear associ-
ation between the intake of sugar-sweetened beverages and
body weight in adults®. Evidence also strongly supports a
link between sugar-sweetened beverage consumption and
adiposity in children®®. Therefore, limiting the consumption
of these beverages is highly advocated to prevent childhood
obesity(6’7).

The WHO currently recommends limiting the amount
of daily energy derived from refined sugar to a maximum of
10% for both adults and children®, and a reduction of
changing the cut-off to 5% is currently under discussion®.
The suggested limits on intake apply to all monosaccharides
derived from food and beverages. For children, the consump-
tion of energy-free or low-energy beverages such as water,
unsweetened teas or diluted juices is recommended?.

In Switzerland, children aged 10-12 years consume on
average 390ml soft drink/d, which is within the range of
other European countries'”. Depending on the beverage

type, this amount can supply 8-10% of a 10-year-old’s
energy needs without providing essential nutrients and is,
therefore, considered a public health concern. In the USA,
sugar-sweetened soft drinks deliver about 20-24% of 2- to

19-year-olds’ energy intake"?.

(13,14)

Of particular concern are
energy drinks that are extremely high in sugar
(>188kJ/100ml and caffeine. These drinks have become
very trendy among children and adolescents during the last
few years, and consumption has steadily increased since
their introduction to the market™. In the USA, the average
annual growth rate in energy drink sales was 55% from
2002 to 2006, Half of the energy drink market consists
of children, adolescents and young adults™'®.

Researchers have shown that from 6 years of age onwards,
children start to discriminate between food types and can
understand which products are good for their health®®.
However, such knowledge does not necessarily mean they
will make healthy choices'’”; as children and adolescents
are more influenced by appealing taste, aesthetics and

‘play’ features such as funny shapes® than the attribute of

Abbreviation: MDS, multidimensional scaling.
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‘healthiness’”?” | and unhealthy foods and beverages are Methods
marketed to attract children®"*?. -
Participants

Besides advertisement and food attributes, social agents
such as school, peers and family have a major influence on

children’s food behaviour®??. Parents play an important
23" and they have a

major influence on their children’s intake of sugar-sweetened

role in adolescents’ eating behaviour

beverages, acting as role models of consumption behaviour
and as gatekeepers for the availability and accessibility of

these beverages at home®®.

More restrictive parenting
practices have been associated with lower consumption of
sugar-sweetened beverages””. However, as parental control
begins to diminish and adolescents exercise more autonomy
over food, their food choices tend to become less healthy@” .

Although a considerable body of research has investigated
children’s health perceptions of food">*”, comparably little
is known about how children perceive and distinguish
between different types of beverages, and which product attri-
butes children use to determine healthiness. Focus groups
conducted with 13- to 15-year-old children in Bristol indicated
that adolescents view beverage characteristics such as appeal-
ing flavours, sweet taste and eye-catching colours as positive
characteristics. Furthermore, factors such as convenience,
attractive packaging, increased social image and low cost are
also appealing to adolescents®”. Another, qualitative, study
conducted with Irish children and adolescents has suggested
that the term ‘healthy eating’ is associated with ‘fruit’, organic
food, carbohydrates, vitamins or water?,

Children in Switzerland usually start school at the age of
7 years, which is when parental control over children’s food
choices partially diminishes and children start to make more
independent choices. Previous studies have shown that as
parental control begins to weaken, food choices become

29 The present study examined which criteria

less healthy
parents and their 7- to 10-year-old children use to judge the
healthiness of a variety of soft drinks (water, sugar-sweetened
drinks (subcategory of soft drinks containing added sugar),
diet sodas (any carbonated soft drinks), fruit juices, energy
drinks and other soft drinks).

Soft drinks are cold, non-alcoholic beverages, such as
lemonade, fruit juice or a carbonated drink, that often contain
a complex mixture of several ingredients including different
types of sugars, fruit juices and concentrates, natural and/or
artificial sweeteners and colours, minerals, vitamins or
caffeine. To date, it is unclear which of the various product
attributes shape children’s health perceptions of soft drinks
and whether children can distinguish between more and
less healthy choices. This is important to determine, as soft
drinks belong to the first independent product choices, and
a high intake of sugar-sweetened beverages poses a risk to
children’s health. Furthermore, it is relevant to know whether
children’s and parents’ health perceptions are related, as this
would indicate whether parents might have the potential
to influence children’s choices in a positive or a negative
direction.

Parents with children aged 7—10 years were invited by mail to
participate in a study about children’s food preferences and
eating habits. The addresses from families in the region of
Zurich with children in the above-mentioned age group
were obtained from the Schober Information Group (Zurich,
Switzerland), which keeps an address database generally
used for tailored product advertisement. Children following
a medically prescribed diet were excluded from participating.
Written informed consent was obtained from all parents. The
present study was conducted according to the guidelines
laid down in the Declaration of Helsinki, and all procedures
involving human subjects were approved by the ethics
committee of the ETH Zurich (EK 2012-N-37).

The required sample size was calculated under the assump-
tion that medium to large effects are of interest only. Therefore,
for an a value of 0-05, a power of 0-90 and an effect size of 0-30,
a sample size of about 100 persons is needed®”.

Initially, 102 couples were recruited to the laboratory,
but two parent—child couples were excluded a priori: one
parent did not understand the questionnaire language;
another couple was excluded as the child did not want to
fulfil the sorting task without the parent present.

Pre-test: beverage selection and validation of
the sorting method

Previous studies have shown that healthy children are able to
perform card-sorting tasks such as the Wisconsin Card Sorting
Test®”, and that they are able to discriminate between healthy
and unhealthy foods to a certain extent'®. However, to test
whether children of this age group (7-10 years) are also
able to sort a variety of beverages, a pre-test was conducted
with ten parent—child couples. The dyads were recruited
from the same pool as the study participants.

The pre-test also served to determine which beverage types
and brands available on the market were familiar to the parents
and children. To this end, thirty soft drinks commonly available
in supermarkets in Switzerland were selected for evaluation.

In the pre-test, children and parents were independently inter-
viewed on familiarity of the thirty soft drink brands. Familiarity
was assessed with the question, ‘Do you know this beverage?’
Next, participants were asked to sort all familiar beverages in a
line ranging from ‘unhealthy’ to ‘healthy’. The pre-test clearly
showed that children aged 7—10 years had no problems sorting
beverages, making distinctions and explaining their choices.

Beverages that were unknown to more than two par-
ticipants were removed from the selection, leaving nineteen
familiar soft drinks for the experiment. Raspberry squash
was added to the selection, as several parents and children
indicated during the pre-test that they would regularly con-
sume this beverage. The final selection of beverages included
sugar-sweetened soft drinks such as cola, diet sodas, and still
and sparkling water, fruit juices and energy drinks.

Alist of the selected beverages and their main characteristics is
summarised in Table 1. All beverages had an equal volume of
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0-5 litres. We decided not to include milk or milk products, as the
nutrient profile of these products is more complex and not
directly comparable with the other beverages. However, two
beverages included in the study, Rivella and Rivella Blau (the
diet version), have a milk serum base; however, they have a
comparable nutritional profile with other sugar-sweetened
drinks. With a market share of 15 % of all sugar-sweetened soft
drinks, Rivella is quite popular in Switzerland®?.

Experimental procedure

The parent and the child independently performed the
beverage-sorting task in two separate experimental rooms
simultaneously. Participants were shown a tray containing
the twenty beverages (see Table 1) in a random order.
Original beverage bottles were presented, except for tap
water, which was filled into a neutral transparent 0-5-litre
PET (polyethylene terephthalate) bottle. Children’s familiarity
and preference of all beverages was assessed in a short
interview before they performed the sorting task. Familiarity
was assessed with the question, ‘Do you know this beverage?
(yes/no)’, and preference was assessed with the question, ‘Do
you like this beverage? (yes/average/no)’. The experimenter
noted the answer of the child.

Parents and children were instructed to place the beverages
along a 3m line ranging from ‘unhealthy’ to ‘healthy’. The
participants were made aware that they could use the entire
length of the line and that tied ranking was allowed. After
completing the sorting task, the parents filled in a short ques-
tionnaire on their demographic information. Both parent and
child were independently asked an open question about the
criteria they had used to perform the sorting task and the attri-
butes they consider make a beverage healthy or unhealthy.
The experimenters carefully noted all the criteria mentioned.
Subsequently, the child was led back to the room where the
parent had performed the sorting task, and the child’s
weight and height were measured by the experimenter.
After the parent—child couple had left, the distance that
each beverage was positioned from the ‘unhealthy’ mark
(reference point) was measured in both rooms. The lower
the value for a beverage, the less healthy it was perceived.

Statistical analysis

Data were analysed using SPSS Statistics, version 20 (IBM).
Distance data were analysed using multidimensional scaling
(MDS PROXSCAL) to represent (dis-)similarities among objects
in a low-dimensional space®®®. MDS is a potent technique for
uncovering hidden structures in sorting data. For dimensional
interpretation of the MDS configuration, property fitting®>
was applied, using the sorting criteria mentioned by the
participants in a linear regression to predict the configuration.
To identify and profile the beverage groups, hierarchical
cluster analysis was conducted. Beverage clusters were ident-
ified based on children’s and parents’ sorting data by applying
Ward’s method. Ward’s method for forming clusters joins
objects based on minimising the minimal increment in the
within or error sum of squares. Squared Euclidean distances

were used as proximity measures in the clustering procedure.
Dendrogram similarity scales generated by SPSS ranged from 0
(high similarity) to 25 (low similarity).

Average healthiness ratings of beverages were plotted and
directly compared between the parents and their children by
Wilcoxon signed-rank tests. The nominal significance level
of P=0:05 was adjusted to 0-0025 to correct for multiple
testing (Bonferroni correction). Data are presented as mean
ranks, means, standard deviations and Spearman’s correlation
coefficients (7y).

Results
Sample characteristics

A group of 100 children (forty-eight girls and fifty-two boys)
and one of their parents (ninety-three mothers and seven
fathers) participated and were included in the final analysis.
The mean age of the children was 88 (sp 1:1) years, and
they were, on average, normal weight (mean percentiles
52:2 (sp 24:6)). BMI percentiles were calculated from chil-
dren’s weight and height measurements using Centers for
Disease Control and Prevention (CDC) growth charts. No
significant sex differences were found in children for any of
the anthropometric variables analysed.

Parents had a mean age of 43-3 (sp 4-5) years. About half of
them had a medium level of education (72 49, 49 %), forty-two
(429%) had a high level of education, four (4 %) a low level and
five participants (5%) preferred not to answer the question.

Beverage-sorting criteria

An open question was used to find out the criteria the parents
and children used for their evaluation. On average, the parents
named four criteria (mean 4-1 (sp 2:0)) that they had used
to sort the beverages, while the children mentioned only
three criteria (mean 2-9 (sp 1:4)). All parents (100 %, 7 100)
and most children (nz 83, 83%) referred to ‘sugar content’ or
‘sweetness’ as a criterion. For parents, the second most
important criterion was additives, such as artificial sweeteners,
colours and aroma (1 60, 60%), while these ingredients
were mentioned by a smaller fraction of children (n 11,
11%). The second most important criterion referred to by
children was ‘fruit’ or ‘fruit content’ (12 28, 28 %). ‘Fruit content’
was also mentioned by a quarter (1 25, 25%) of all parents.
‘Caffeine’ was named more frequently by parents (n 29,
29%) than by children (12 9, 9%).

‘Naturalness’ was frequently mentioned by parents (12 23,
23 %) but rarely indicated by children (2 5, 5%). Criteria that
were mentioned by at least five individuals in one group are
shown in Fig. 1. Criteria mentioned only occasionally
(n <5) comprised ‘tooth health’, ‘chemicals’, ‘ecological
reasons’, ‘preferences’, ‘feelings’ and ‘fat’.

Multidimensional scaling and cluster analysis

Based on the distances resulting from the sorting task, two
dissimilarity matrices, one for parents and one for children,
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Table 1. Beverage characteristics and parents’ and children’s mean health estimates

(Mean ranks; mean values and standard deviations)

Children’s Children’s health
mean likingt estimatest Parents’ health estimatest
Sugar Fruit Artificial

Beverage types Brand name content (g/l) content (%) sweeteners Caffeine Mean sD Mean rank Mean sD Mean rank Mean ) V4
Tap water - 0 0 No No 1.3 0-6 20 281 33 20 283 24 —0-06
Still water Evian 0 0 No No 1.3 0-6 19 278 27 19 280 23 -0-62
Sparkling water Valser 0 0 No No 1.8 0-8 18 268 31 18 275 22 -1.89
Multi-fruit juice Michel Bodyguard 110 100 No No 1.3 0-5 17 223 69 14 18 61 -5.02*
Orange juice Hohes C Orangensaft 90 100 No No 1.3 0-6 16 220 69 15 187 62 -3.78*
Apple juice Slissmost (Ramseier) 110 100 No No 1.3 0-6 15 200 74 16 197 60 —0-58
Diluted apple juice Schorle (Ramseier) 66 60 No No 1.3 0-6 14 190 78 17 208 51 -1.76
Elderflower soda Flauder 20 0 Yes No 1-4 0-7 13 157 80 13 159 67 -0-22
Raspberry squash Sirup (Coop) 140 6 No No 1.3 0-5 12 136 97 12 147 70 -1.77
Grapefruit soda Pepita 118 12 No No 1.8 0-8 11 133 74 8 84 54 —4.68*
Diet Rivella Rivella Blau 15 0 Yes No 1-4 0-6 10 116 75 11 144 71 —2:48
Rivella Rivella Rot 90 0 No No 1.3 0-5 9 109 74 10 130 62 —-2:15
Lemon soda Sprite 67 0 Yes No 14 0.7 8 101 73 5 72 46 —-2.74
Sports drink Powerade 39 0 Yes No 1.5 0-8 7 88 76 7 79 64 -0-88
Diet orange soda Fanta Zero 0 34 Yes No 1.5 0-8 6 84 63 9 91 59 -0-70
Iced tea Nestea Lemon 70 0 No Yes 1.3 0-6 5 81 67 4 71 55 —0-89
Orange soda Fanta 90 3 No No 1-4 0-6 4 77 64 3 68 44 —0-69
Diet cola Coca-Cola Zero 0 0 Yes Yes 1.5 07 3 59 67 6 73 61 -2.02
Cola Coca-Cola 107 0 No Yes 1.5 0-7 2 37 48 2 33 35 -0-31
Energy drink Red Bull 110 0 No Yes 2 0-9 1 33 49 1 16 29 —-3-14*

* Significant at P<0-0025.
1 Children were asked to indicate their liking on a scale of 1 (like), 2 (medium) or 3 (don't like).

} Parents and children independently sorted the beverages along a 3 m line ranging from ‘unhealthy’ (0 cm) to ‘healthy’ (300 cm). Multiple Wilcoxon signed-rank tests (2) were performed to compare the parents’ and children’s health
estimates. Therefore, Bonferroni correction was applied, and the significance level was set at P=0-0025.
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100 100 acceptable fit of the model for parents (stress-I 0-073) and
for children (stress-I 00943, and the inclusion of additional
S dimensions did not significantly improve the model. The
80 results suggested that one dimension was sufficient to
70 represent the healthiness perceptions of beverages for both
60 & parents and children.
50 For stability verification, we further performed a hierarchical
cluster analysis using the method of squared Euclidean dis-
40 tances to place greater weight on the objects that were further
30 8 29 23 apart. To form clusters of beverages, Ward’s method, which
20 20 5 18 g joins objects based on minimising the minimal increment in
10 o o B 9 . noo0 T the within or error sum of squares, was used. The results of
o o B2 B~ Ko the cluster analysis are shown in Fig. 3. The best cluster
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Fig. 1. Frequency of the criteria that parents (m) and children (m) mentioned
as relevant for sorting the twenty beverages (n 100).

were computed using the squared Euclidean distances
between the beverages. The dissimilarity matrices were
analysed with non-metric MDS PROXSCAL for parents and
children independently. Multidimensional scaling uncovers
underlying dimensions based on a series of similarity or
distance judgments made by subjects. The MDS PROXSCAL
analysis performed multidimensional scaling of proximity
data to find a least-squares representation of the objects in
a low-dimensional space®?.

The outcomes of the MDS analysis indicated a one-
dimensional solution for both parents and children (Fig. 2).
The stress-I values for one dimension indicated a good to

(a)

Unhealthy

Unhealthy m

—1 0 -0-5

solution was determined based on the elbow criterion in the
sum of the squared error scree plot®”. For children, the
elbow criterion indicated a four-cluster solution, while it
was not definite for parents. However, visual inspection of
the parents’ dendrogram (Fig. 3(a)) supported a four-cluster
solution. The four-cluster solutions for parents and children
are indicated as different coloured beverage bottles in Fig. 2.

The parents’ and children’s clusters were very similar. Still
water, sparkling water and tap water were clustered together,
and fruit juices formed a second cluster, all of which were
found on the healthier side. Squash, Elderflower soda and
Rivella form an intermediate group. The children also placed
grapefruit soda within this intermediate cluster, which was
the only beverage they placed in a different cluster from
their parents. Soda and diet soda beverages were clustered
together on the more ‘unhealthy’ side with the iced tea, the
energy drink and the sports drink by both parents and
children. The dendrogram of the hierarchical cluster analysis
further shows that while parents seemed to distinguish

Y%
ot
RN
1 Healthy
15
I’L
‘9’@,
Healthy
15

Fig. 2. Outcomes of the multidimensional scaling (MDS) analysis. Twenty beverages were sorted along a 3m line ranging from ‘unhealthy’ to ‘healthy’ by (a) parents
and their (b) children (n 100) independently. Different coloured beverage bottles were grouped into different clusters. *For these soft drinks, parents’ estimates of
healthiness were significantly lower than children’s estimates. A colour version of this figure can be found online at http://www.journals.cambridge.org/bjn
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Fig. 3. Results of the hierarchical cluster analysis using the Ward linkage method for the beverage-sorting task performed by (a) parents and their (b) children
(n 100). Distances are rescaled to a range of 0—25, which is a standard procedure”.

between diet and regular sugar-containing soft drinks,
children did not seem to make such a distinction (Fig. 3).
The results of the cluster analysis provide a regional
interpretation of the MDS solution. For a meaningful
interpretation of MDS, property fitting was conducted®®
Sugar, fruit, artificial sweetener and caffeine contents were
mentioned most often as the criteria for sorting the beverages
(by >24% of all parents, >8% of all children). Therefore,
property fitting with the respective predictors was performed

to predict the dimensional weights of the beverages.
Hence, a linear regression was conducted for parents and
children, with sugar content (g/D, fruit content (%), artificial
sweeteners and caffeine content (1 = contained, 0 = not
contained) as predictive variables and dimensional weights
as the dependent variable. The results of property fitting are
given in Table 2.

High sugar content was the strongest predictor of perceived

unhealthiness in parents and children (Bepjdren = — 068,
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Table 2. Property fitting for the prediction of multidimensional scaling coordinates by sugar, fruit, caffeine and artificial sweetener

content (n 20 beverages)
(Coefficient values with their standard errors)

Parentst Childrent
B SE B P B SE B P
Constant 1.04 0-17 1.0 0-2
Sugar content (g/l) -0-011 0-002 -0.78* <0-001 —0-010 0-002 —0-68** <0-001
Fruit content (%) 0-007 0-003 0-33* 0-016 0-008 0-003 0-36* 0-013
Caffeine (yes/no) -0.77 0-19 —0-45* 0-001 —0-80 0-20 —0-46 0-001
Artificial sweeteners (yes/no) —-1.02 0-19 —-0-68** <0-001 -0-98 0-20 —0-66™* <0-001

* P<0-05, **P<0-001.

+Model parents: R? = 0-92, adjusted R = 0-80. Model children: R? = 0-91, adjusted R = 0.77.

Bparenis = —078; P<0-001). The second most powerful
predictor was whether a soft drink contains artificial sweet-
eners or not (Benidren = — 0°66, Bparens = — 0-68; P<0-001).
Beverages containing artificial sweeteners were perceived as
less healthy by both parents and children. A beverage contain-
ing caffeine was also negatively related to perceived healthi-
ness (Bchildren = _0'467 ,Bparenrs = _0'45; P<0-0D. ‘Fruit
content’ was the only factor that was positively associated
with MDS coordinates and higher perceived healthiness
(Bchildren = 0367 ,Bparents = =033 P< 0-05). The model
explains 92 % of the variance for parents and 91 % for children.

Agreement between parents’ and children’s health
perception

Mean ratings of parents and children were directly compared
by Wilcoxon signed-rank tests. The P value was adjusted to
correct for multiple testing effects. Orange and multi-fruit
juices were judged as significantly healthier by children
compared with parents (orange juice: Z= — 378, P<0-001;
multi-fruit juice: Z= —5-02, P<0-001). In addition, grapefruit
soda (Z = —4-68, P<0-:001) and the energy drink (Z = —3-14,
P<0-001) were rated as healthier by children compared with
parents. The mean health estimates and test results of all
beverages are presented in Table 1.

For each parent—child couple, a correlation coefficient of the
ranked health estimates was calculated. The mean spearman’s
correlation coefficients of the health estimates for all parent—
child couples (7, 0-70 (sp 0-15)) indicate a strong relationship
between the children’s and parents’ ranking order.

No sex differences for children were found in any of the
analyses.

Discussion

Parents’ and children’s perceptions of the healthiness of
soft drinks proved to be strongly related and mainly deter-
mined by sugar, artificial sweetener, fruit and caffeine
content of a beverage. The strong association between
parents’ and children’s assessments is in accordance with
previous literature that had shown that parents act as role
models and gatekeepers for beverage consumption®®.
Sugar content was the most important criterion for both
parents and children to assess the healthiness of a beverage.

Soft drinks with a high concentration of sugar, caffeine and
artificial sweeteners were perceived unhealthy by both
parents and children, who both placed the energy drink clo-
sest to the ‘unhealthy’ mark. Parents and children frequently
commented on this specific beverage type as ‘very bad’ or
even ‘evil’. Several children spontaneously mentioned bever-
age attributes such as caffeine or additives. As one might
expect 7- to 10-year-old children to be unfamiliar with these
terms, this finding may reflect a high level of parental influ-
ence in this age group.

According to the results of the MDS analysis, Rivella and its
diet version were perceived as more healthy than one would
expect from their nutritional profiles. The diet version contains
artificial sweeteners, and the regular drink has high sugar
content comparable with other sugar-sweetened soft drinks
(see Table 1 for the beverage comparison). However, it is
likely that Rivella had a more positive image because it is
advertised based on its milk serum content, which contains
certain water-soluble elements of cows’ milk.

Most children did not distinguish between light and regular
soft drinks and were not able to tell the difference between a
light and a regular soda. Nevertheless, property fitting indi-
cated that the artificial sweetener content negatively affected
the health perceptions of both participant groups. Parents
have probably influenced their children’s perceptions of diet
beverages, as children gave similar health estimates to their
parents; however, they rarely knew the differences between
light and regular beverages. Parents usually made a distinction
between light and regular soft drinks, but when asked
whether the light or the regular version would be healthier,
individuals were usually not conclusive. Some mothers
believed a light variant would be healthier because of the
reduced energy content, but did not consider it an important
attribute for a child. Other parents noted that a light beverage
would be preferred for reasons of dental health. Overall,
the aggregated data show that participants perceived diet
beverages to be healthier than their regular counterparts.

Moreover, many parents and some children mentioned that
CO; in sodas would have negative effects on health. Carbonation
per se does not have negative health consequences®~%; how-
ever, consumers might relate carbonation to sugar-containing
soft drinks. Furthermore, the German word for CO, ‘Kohlensiure’
contains the word ‘acid’, which may have led to negative
connotations associated with ‘acidity’ by many parents.
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The percentage of fruit contained in a beverage was related
to more positive, healthy perceptions by both parents and
children; however, ‘fruit content’ was a slightly more import-
ant criterion for children than for parents, which could have
led to the differences in the mean healthiness ratings of bev-
erages such as orange juice, multi-fruit juice and grapefruit
soda. Children perceived these beverages to be slightly heal-
thier than did their parents. It could be hypothesised that
parents were probably more aware that fruit juices is also
high in natural sugars. Nevertheless, ‘natural’ sugar found in
fruit juices is probably perceived as healthier than added
sugar found in sodas. A recent experiment conducted by
Siegrist et al"” demonstrated that consumers perceived
breakfast cereals as healthier if they were labelled to contain
fruit sugar (fructose), compared with when the same cereals
were labelled to contain sugar.

Certain beverages such as squash and grapefruit soda have
very low fruit content and barely any nutritional value, and
they might, therefore, be problematic for a child’s nutrition.
The low fruit content in these beverages could act as a ‘health
halo’ that leads to a positively biased health estimate?.

The different types of water were perceived as the healthiest
beverages, whereby tap water was ranked above still water and
sparkling water, which possibly reflects the very high quality of
tap water throughout Switzerland?. Interestingly, perceived
high water content was an important criterion for evaluating the
healthiness of a beverage by both children and parents. This
finding is in accordance with a qualitative study conducted in
Ireland, which found that children associated ‘water’ with
(20, Although, in practice, all soft drinks contain
similar amounts of water, several parents and children referred
to a high water content in squash, probably because this
beverage is usually prepared at home by adding water to syrup;
it is possible that making the drink themselves with tap water
creates a positive bias towards the health perception of squash.
A study conducted by Dohle & colleagues'®™ found that people
preferred and consumed more smoothies when they had
prepared the beverage themselves compared with when it was
prepared for them by the experimenter.

In this regard, squash may be especially problematic; squash
is very popular with children in Switzerland““”. All of the
children in the present study were familiar with squash, very
few indicating a dislike for the beverage. Squash received a
high average liking score and the beverage was even more
popular than cola. However, actual consumption data of this
beverage by children are lacking. When prepared according to
the recipe (one part of the syrup with five parts of water), regular
raspberry squash contains about 140 g/1 of sugar. Although the
sugar content depends on the dilution level of the syrup,
which depends on consumers’ preferences, this amount of
sugar seems to be rather high (for comparison, cola contains
107 g/D. Nevertheless, the data indicate that parents and
children perceived squash as comparably healthy. We hypo-
thesise that this could be due to the high ‘perceived water
content’ and the fruit component, which participants frequently
referred to while sorting this beverage.

Furthermore, squash was often referred to as being a
‘natural’ beverage. We explain this with the circumstance that,

healthiness

in general, regular syrups on the Swiss market do not contain
an aroma, artificial colours or sweeteners. Similar to previous
findings that ‘naturalness’ is an important attribute for consu-
mers to evaluate a prodtlct(45’46), ‘naturalness’ was mentioned
by many parents and several children as a relevant criterion.

Certain limitations of the present study need to be
addressed. As the participants were recruited in the area of
Zurich, they are not representative of the Swiss population.
In addition, the education level of the parents was higher
and children’s body weight lower than the national average.
It is possible that overweight children would have sorted the
beverages differently.

Nevertheless, to our knowledge, this is the first study that
assessed children’s and parents’ health perceptions of different
soft drinks using a sorting task and could thus quantify the
relative importance of various ingredients.

Conclusions

Little is known about how adults and children perceive differ-
ent beverages available on the market. The present study
shows that health perceptions of parents and their 7- to
10-year-old children were strongly related, and that sugar,
artificial sweetener, fruit and caffeine contents are important
attributes for predicting how a beverage is perceived. In
addition to these determinants, naturalness and ‘perceived
water content’ were important attributes for product percep-
tion in both participant groups. Although parents and children
agreed on the healthiness of most beverages, children per-
ceived certain fruit juices as healthier compared with their
parents. This misconception might be problematic, as juices
are naturally high in sugar content and acidity, which pro-
motes dental erosion. Still, juices can also contribute to the
nutritional quality of a diet. However, based on the nutritional
profile of raspberry squash, the healthiness of this beverage
seemed overrated by children and parents. This is a major
public health concern, as in many countries squash is a very
popular beverage, which children start drinking at a young age.

The authors recommend focusing educational measures on
raising consumer’s awareness of the low nutritional quality of
specific beverages, which contain not only little fruit, but also
high amounts of sugar such as squashes, fruit lemonades and
fruit sodas. The findings of the present study could help to
tailor public health efforts in reducing children’s soft drink
consumption of problematic beverages. Furthermore, the
results of the present study should increase the awareness of
public health authorities and nutritional gatekeepers of bev-
erages, which contain ingredients that could bias consumer’s
perceptions.

Future studies should particularly focus on how beverage
health perceptions relate to preferences to build a basis for
reformulating soft drinks in a way that is healthy and well
accepted by different consumer groups.
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