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Introduction: The consumption of biscuits is high in the Spanish paediatric population. Biscuits are
ultra-processed products with a high energy content and energy density and generally contain added
sugars and unhealthy fats.

Methods: We conducted a cross-sectional descriptive study on the characteristics and nutritional com-
position of biscuits available in Spanish supermarkets, and compared biscuits marketed to children to
all other biscuits.

Results: We analysed a sample of 350 biscuits. The mean energy content was 471.86 + 35.83 kcal/100
g. Saturated fats were used in 53.1%, palm oil in 47.1% and added sugars in 90% (median content, 25
g/100 g; IQR: 20-33). The median dietary fibre content was 3.2 g/100 g (IQR: 2.4-5.2). The packaging of
86 advertised that the product contained fibre, specifying the total fibre content in 95.34% of cases,
with a median value of 5.45 g/100 g (IQR: 4-7.9). Of the total products, 53 (15.1%) were marketed to
children, and their mean energy content was 466.47 + 19.31 kcal/100 g. The main fat was olive oil or
high oleic sunflower oil (HOSO) in 67.9%, and palm oil was present in 20 (37.7%). There were added
sugars in 98.1% (mean sugar content, 25.88 + 6.82 g/100 g). The median dietary fibre content was 2.9
g/100 g (IQR 2.27-3.42). The packaging of 75.5% featured some form of advertising. The comparative
analysis showed that a greater percentage of biscuits specifically marketed to children had added sug-
ars (98.1% vs 88.6%, p = 0.033) and that these biscuits had a lower fibre content (median, 2.9 g/100 g
vs. 3.5 /100 g, p = 0.005), that a greater percentage contained olive oil or HOSO (67.9% vs 36.7%,
p <0.001), and a greater percentage featured promotional advertising in their packaging (75.5% vs
45.5%, p <0.001).

Conclusions: Biscuits marketed to the paediatric population had added sugars and a high energy con-
tent; more than 37% had saturated fats and a high proportion featured advertising in the packaging.
On the other hand, we found that monounsaturated fats were used in more than 50% of these prod-
ucts. The findings of this study could serve as reference to guide the development of public health in-
terventions or product reformulation by manufacturers.

Resumen

How to cite this article: Hoyos Vazquez MS, Garcia Castillo S, Rodriguez Delgado J, Praena Crespo M. Caracteristicas nutricionales y compo-
sicion de las galletas disponibles en el mercado espafol y de las galletas dirigidas a la poblacion infantil. Rev Pediatr Aten Primaria. 2020;22

[in press].

Caracteristicas nutricionales y composicion de las galletas disponibles en el
mercado espanol y de las galletas dirigidas a la poblacion infantil

Introduccién: en Espafia existe un elevado consumo de galletas en la poblacién infantil. Son productos
ultraprocesados de alto contenido energético y densidad calérica, en general con azdcar afiadido y
grasas poco saludables.

Material y métodos: estudio descriptivo transversal sobre caracteristicas y composicién nutricional de
galletas disponibles en supermercados espaioles y comparativo entre las dirigidas al publico infantil y
el resto.
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Resultados: se analizaron 350 galletas: valor energético medio 471,86 + 35,83 kcal/100 g. El 53,1%
contenian grasas saturadas, aceite de palma el 47,1% y azlcar afiadido el 90%. Mediana de azlcares
25 g/100 g (rango intercuartilico [RI]: 20-33). Mediana de fibra alimentaria 3,2 g/100 g (RI: 2,4-5,2); 86
galletas mostraban publicidad sobre fibra y 95,34% indicaban la cantidad, mediana de 5,45 g/100 g
(RI:4-7,9). Se analizaron 53 galletas (15,1%) dirigidas al publico infantil. Valor energético medio 466,47
+19,31 kcal/100 g. El aceite de oliva/girasol alto oleico (GAO) fue la grasa principal en el 67,9%. Aceite
de palma presente en el 37,7%y azlicar afiadido en 98,1% (media 25,88 £ 6,82 g/100 g). Mediana de fibra
alimentaria 2,9 g/100 g (Rl: 2,27-3,42). El 75,5% mostraron publicidad de reclamo. Las galletas dirigidas
al publico infantil contenian aztcar afiadido en mayor porcentaje (98,1 frente a 88,6%; p = 0,033), menos
fibra (mediana 2,9 g/100 g frente a 3,5 g/100 g; p = 0,005), aceite de oliva/GAO en mayor porcentaje
(67,9 frente a 36,7%; p <0,001) y més publicidad de reclamo (75,5 frente a 45,5%; p <0,001).

Conclusiones: las galletas dirigidas al publico infantil contienen azicar afiadido, elevado contenido
caldrico, grasas saturadas en mds del 37% y publicidad de reclamo en elevado porcentaje. Por otro lado,
se observa el uso de grasas monoinsaturadas en mas del 50%. La informacion de este estudio podria
facilitar intervenciones de salud publica e incentivar a los fabricantes para reformular sus productos.

e Publicidad

INTRODUCTION

Biscuits are the main staple of breakfast and the
afternoon snack of children in a large proportion of
Spanish households, not only at present, but also
in the past. It is estimated that biscuits started
being made 10 000 years ago, when our nomadic
ancestors discovered that cooking a paste made of
cereals produced a food similar to bread in texture,
easy to carry and with a high energy content. Prac-
tically all ancient peoples cooked biscuits, which
are one of the first cooked foods that ever existed.
They were introduced in Europe in the VIII century
with the early Arab conquests,l, and their mass
production started from the Industrial revolution
(XVIII and XIX centuries) to meet the demands of
the navy and other shipping fleets, which needed
long-lasting food products.

Inthe last few decades, social and cultural changes
have brought on significant shifts in dietary habits
in Spain, a phenomenon known as nutrition tran-
sition. Industrial and processed products, some of
which specifically target the paediatric population
(including biscuits), with a higher energy density
and rich in animal fat and sugars, largely replacing
fresh foods and the Mediterranean diet.?

On the other hand, childhood obesity has become
an important public health problem, exhibiting an
alarming increase in recent years all over Europe,?
and Spain is one of the European countries with
the highest rates of obesity.* This substantial in-
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crease cannot be attributed to genetic causes, but
rather to environmental factors, including the con-
sumption of hypercaloric foods and the lack of
physical activity, which combine to create the so-
called obesogenic environment, in which children
find themselves from an early age.?

Although there are no data on the percentage of
the population that regularly consumes biscuits
with point of sale and product promotions, we
known that this type of marketing of unhealthy
foods and beverages is widely recognised in Euro-
pe as a significant contributor to childhood obesi-
ty, and the development of non-communicable
diseases (NCDs) related to the diet.”

In this study, we described and analysed the nutri-
tional characteristics of a large number of biscuits
sold in Spanish supermarkets and biscuits specifi-
cally marketed to children, and compared biscuits
marketed to children with all other biscuits.

MATERIAL AND METHODS

We conducted a cross-sectional descriptive and
correlational study in a sample of biscuits sold in
large supermarket chains in Spain between No-
vember 2018 and January 2019.

We collected data by an online search of the pro-
ducts sold in 4 large supermarket chains in Spain:
Carrefour, Mercadona, Dia and El Corte Inglés. We
selected products in the order that they appeared
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and consulted the ingredients list provided in the
packaging. We obtained a sample of biscuits of 61
different brands. We excluded products for which
nutritional information was not available and
savoury biscuits. We considered that a biscuit was
marketed specifically to the paediatric population
if the design of the packaging or the promotional
marketing suggested this target population.

We collected data on the following variables: ma-
nufacturer and brand name, energy content
(kcal/100 g) and energy density (kcal/g), nutritio-
nal composition (total fat, saturated fat, carbohy-
drate (CH), sugars, fibre, protein and salt) per 100 g
of product, and other characteristics such as
whether the biscuit was a private label or organic
product, had a filling or a coating, its main fat,
whether it contained palm oil, artificial sweete-
ners, was labelled as being “sugar-free”, “gluten-
free” or “lactose-free”, whether the packaging
made claims regarding the fibre content, the per-
centage of whole-grain flour, any promotional ad-
vertising and the price per kg of product.

The descriptive analysis involved the calculation of
absolute and relative frequencies for qualitative va-
riables and measures of central tendency and dis-
persion for quantitative variables. We used the
mean and standard deviation if the data distribu-
tion was normal and the median and interquartile
range (IQR) otherwise. In the comparative analysis,
we used contingency tables and the ¥ test or Fis-
her exact test, as applicable, for qualitative data,
and the Student t test for normally distributed
quantitative data and the Mann-Whitney U test for
quantitative data that did not follow a normal dis-
tribution. We considered differences corresponding
to a p-value of less than 0.05 statistically signifi-
cant.

RESULTS

Total biscuit sample

We included 350 biscuit products in the analysis, of
which 94 (26.9%) were private label biscuits. Of the
total sample, 53 (15.1%) were specifically marketed

tothe paediatric population. We analysed different
types of biscuits: 125 with coatings or fillings
(35.7%), 22 “organic” (6.3%), 37 “sugar-free”
(10.6%), 20 “gluten-free” (5.7%) and 27 “lactose-
free” (7.7%). When it came to the claims and ad-
vertising in the packaging, 86 (24.6%) had claims
regarding fibre and 175 (50%) had promotional
advertisement. We analysed the price per kg of
product and found a median price of 6.69 € (IQR,
4.13-10.5).

When it came to the nutritional composition of the
products, we obtained the following results: the
mean energy content was 471.86 + 35.83 kcal/100
g of product and the median energy density was
4.72 kecal/g (IQR: 4.47-5).

We analysed the main fat used in the manufacture
of the biscuits, finding that olive oil or high-oleic
sunflower oil (HOSO) was the main fat in 145
(41.4%) and saturated fats (lard, butter, coconut
oil, palm oil, rapeseed oil) in 186 (53.1%). When it
came to the total fat content, we found a median
0f19 g /100 g (IQR: 15.67-24), with a median satu-
rated fat content of 6 g/100 g (IQR: 2.1-12). We as-
sessed whether the biscuits contained palm oil,
and found it as an ingredient in 165 (47.1%).

We analysed the CH content and found a median
of 67 g/100 g (IQR: 62-71) and a median sugar con-
tent of 25 g/100 g (IQR: 20-33). There were added
sugars in 315 of the products (90%) and artificial
sweeteners in 40 (11.4%). The median protein con-
tent was 6.3 g/100 g (IQR: 5.5-7) and the median
salt content 0.7 g/100 g (IQR: 0.5-0.9). We analysed
the dietary fibre content, finding a median of 3.2
g/100 g (IQR: 2.4-5.2). Of the 86 products whose
packaging featured claims about the fibre content,
82 (95.34%) featured the amount of fibre in the
packaging, the median of which was 5.45 g/100 g
(IQR: 4-7.9). In the remaining products whose pac-
kaging did not feature claims about fibre, the nu-
tritional information included information on the
fibre content in 187 (70.83%), with a median con-
tent of 2.7 g/100 g (IQR: 2.2-3.5). We found a sta-
tistically significant difference in the fibre content
between both groups of biscuits, with p <0.001.
The packaging of 64 products (18.3%) highlighted
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the presence of whole grain flour. The packaging of
51 (79.7%) specified the percentage of whole grain
flour, with a median percentage of 32.73 + 18.34%.
Thirteen products (20.3%) did not provide informa-
tion on this percentage (Table 1).

Biscuits specifically marketed to the paediatric
population

Of these 53 biscuit brands, 9 (17%) were private
label products, 17 (32.1%) had a filling or a coating,
2 (3.8%) were “sugar-free”, 4 (7.5%) “gluten-free”
and 6 (11.3%) “lactose-free”.

When it came to the advertising found in the pac-
kaging, 5 (9.4%) referred to the fibre content of the
product and 40 (75.5%) featured promotional ad-
vertising. We analysed the price per kg of product,
and the mean was 7.24 + 3.64 €.

The results of the analysis of the nutritional com-
position were the following: the mean energy con-
tent was 466.47 +19.31 kcal/100 g and the median
energy density was 4.65 kcal/g (IQR: 4.56-4.76). Oli-
ve oil or HOSO was the main fat in 36 products
(67.9%) and saturated fats in 17 (32.1%). The mean
total fat content was 17.49 + 3.18 g/100 g and the
mean saturated fat content was 4.86 + 3.86 g/100 g.
Palm oil was used in 20 products (37.7%). The mean
CH content was 69.95 +3.72 g/100 g and the mean
sugar content 25.88 + 6.82 g/100 g. We found
added sugar in 52 products (98.1%) and sweete-
nersin 1(1.9%). The mean protein content was 5.94
+0.93 g/100 g and the mean salt content 0.69 *
0.21g/100 g. The median dietary fibre content was
2.9 g/100 g (IQR: 2.27-3.42). In 3 products (5.7%)
the packaging emphasised the presence of whole

Table 1. Summary of qualitative and quantitative variables in the total sample of biscuits and the group of

biscuits marketed to the paediatric population

Total (n = 350) Children (n=53)
Qualitative variables (Yes [%])
Private label 94 (26.9%) 9 (17%)
Filling/coating 125 (35.7%) 17 (32.1%)
Organic 22 (6.3%) 0 (0%)
Main fat olive oil/HOSO 145 (44.4%) 36 (67.9%)
Main fat saturated fat 186 (53.1%) 17 (32.1%)
Containing palm oil 165 (47.1%) 20(37.7%)
Added sugars 315 (90%) 52 (98.1%)
Sweeteners 40 (11.4%) 1(1.9%)
Sugar-free 37 (10.6%) 2 (3.8%)
Gluten-free 20 (5.7%) 4(7.5%)
Lactose-free 27 (7.7%) 6 (11.3%)
Advertised fibre content 86 (24.6%) 5(9.4%)
Promotional advertising 175 (50%) 40 (75.5%)
Whole grain flour 64 (18.3%) 3(5.7%)
Quantitative variables
Energy content (kcal /100 g) 471.86 + 35.83 466.47 +19.31
Energy density (kcal/1 g) 4.72 (IQR: 4.47-5) 4.65 (IQR: 4.56-4.76)
Total fat (g/100 g) 19 (IQR: 15.67-24) 17.49+3.18
Saturated fat (g/100 g) 6 (IQR:2.1-12) 3.4 (IQR: 1.85-7)
Carbohydrates (g/100 g) 67 (IQR: 62-71) 70 (IQR: 68-73)
Simple carbohydrates/sugars (g/100 g) 25 (IQR: 20-33) 25 (IQR: 22.8-31)
Dietary fibre (g/100 g) 3.2 (IQR: 2.4-5.2) 2.9(IQR: 2.27-3.42)
Protein (g/100 g) 6.3 (IQR: 5.5-7) 6 (IQR: 5.5-6.65)
Sal (g/100 g) 0.7 (IQR: 0.5-0.9) 0.68 (IQR: 0.51-0.79)
Whole grain flour (%) 26.08 £21.05 No information
Price per kilogram (€) 6.69 (IQR: 4.13-10.5) 6.76 (IQR: 5.04-6.76)
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grain flour, but the actual percentage of this flour
was not featured in any of them (Table 1).

Comparison of biscuits marketed to children and
all other products in the sample

The percentage of biscuits in which the main fat
was olive oil or HOSO was 67.9% in the group mar-
keted to children compared to 36.7% in the rest of
the sample, a difference that was statistically sig-
nificant (p <0.001). We found statistically signifi-
cant differences in the percentage of biscuits in
which the main fat was saturated, which was grea-
ter in the group not marketed specifically to chil-
dren (56.9% versus 32.1%, p = 0.001). As for adver-
tising in the packaging regarding the fibre content
and the use of whole grain flour, both were more
frequent in biscuits marketed to children. We
found promotional advertising more frequently in
the products marketed to children (75.5% versus
45.5%, p <0.001). We found statistically significant
differences in the proportion of biscuits that had
added sugars, that had sweeteners and labelled
“organic” (Table 2). We also found statistically sig-
nificant differences in the total fat, dietary fibre
and protein contents, with p = 0.005, and in the
saturated fat and CH contents, with p <0.001 (Ta-
ble 3).

Table 2. Comparison of qualitative variables in biscuits marketed to children versus all ot

DISCUSSION

In Spain, biscuits are mainly consumed during
breakfast and as an afternoon snack in every age
group. According to the Estudio Nutricional de la
Poblacién Espafiola (Nutrition Study of the Spa-
nish Population, ENPE) conducted in 2014 and
2015, 44.6% of children aged 3 to 8 years and
nearly 40% of those aged 9 to 18 years eat biscuits
at breakfast °.

Biscuits are ultra-processed foods: they are very
profitable due to their low cost and prolonged
shelf-life, they are easy to eat and transport and
they are very palatable, reasons that may explain
their substantial consumption in the population.”®
But there is yet another disadvantage to them:
they displace consumption of healthier foods. The-
re are several classifications of foods based on
their degree of processing, and the most widely
used is the NOVA classification,>° which includes
biscuits in category 4: ultra-processed foods. As
most foods in this category, biscuits have a high
calorie content and energt density. Our study co-
rroborated this fact, as can be seen in Table 1. The
mean energy content per 100 g of product (471.86
kcal/100 g) and the mean energy density (4,72
kcal/g) were high, as was the amount of added su-
gars (25 g/100 g).

Qualitative variable (Yes [%]) Not to children To children p
Private label 85 (28.6%) 9(17%) 0.078
Filling/coating 108 (36.4%) 17 (32.1%) 0.548
Organic 22 (7.4%) 0 (0%) 0.033
Main fat olive oil/HOSO 109 (36.7%) 36 (67.9%) <0.001
Main fat saturated fat 169 (56.9%) 17 (32.1%) 0.001
Containing palm oil 145 (48.8%) 20 (37.7%) 0.136
Added sugars 263 (88.6%) 52 (98.1%) 0.033
Sweeteners 39 (13.1%) 1(1.9%) 0.018
Sugar-free 35(11.8%) 2(3.8%) 0.081
Gluten-free 16 (5.4%) 4(7.5%) 0.521
Lactose-free 21(7.1%) 6(11.3%) 0.27
Advertised fibre content 81(27.3%) 5(9.4%) 0.005
Promotional advertising 135 (45.5%) 40 (75.5%) <0.001
Whole grain flour 61 (20.5%) 3 (5.7%) 0.01
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Table 3. Comparison of quantitative variables in biscuits marketed to children versus all other biscuits

Quantitative variable Not to children To children p

Energy content (kcal /100 g) 472.82+37.97 466.47 +19.31 0.235
Energy density (kcal/1 g) 4.74 (IQR: 4.46-5.05) 4.65 (IQR: 4.56-4.76) 0.158
Total fat (g/100 g) 1991+6.13 17.49+3.18 0.005
Saturated fat (g/100 g) 7 (IQR: 2.5-13) 3.4 (IQR: 1.85-7) <0.001
Carbohydrates (g/100 g) 66 (IQR: 61.25-70) 70 (IQR: 68-73) <0.001
Simple carbohydrates/sugars (g/100 g) 25 (IQR: 20-34) 25 (IQR: 22.8-31) 0.663
Dietary fibre (/100 g) 3.5 (IQR: 2.46-5.5) 2.9 (IQR: 2.27-3.42) 0.005
Protein (g/100 g) 6.5 (IQR: 5.5-7.3) 6 (IQR: 5.5-6.65) 0.005
sal (g/100 g) 0.7 (IQR: 0.5-0.91) 0.68 (IQR: 0.51-0.79) 0.789
Whole grain flour (%) 32.73+18.34 No information ?

Price per kilogram (€) 6.64 (IQR: 3.99-11.06) 6.76 (IQR: 5.04-6.76) 0.751

In our literature search, we found the Technical-
Health Regulations for the Elaboration, Manufac-
ture, Distribution and Sale of Biscuits (Boletin Ofi-
cial del Estado A-1982-13243), but this document
made no reference or specified what the nutritio-
nal composition of biscuits should be.

Our search also did not identify any domestic or
international study similar to ours, and most pu-
blished studies focused on the reformulation of
flours or the analysis of 2 or 3 variables. Therefore,
our study is the broadest study conducted on the
biscuits available in the market and could provide
reference data for potential public health interven-
tions or motivate manufacturers to reformulate
their products. However, while the sample was lar-
ge, it was not exhaustive, and the data in the
analysis were those provided by the manufacturer.
Alaboratory analysis of the biscuits would provide
more comprehensive data.

A growing number of studies is providing evidence
of the association of consumption of ultra-proces-
sed foods with the development of obesity and
other NCDs,*#*3 as well as an increased mortality
inthe adult population,** and while more prospec-
tive studies are required to confirm and identify
the underlying causes of this relationship, it seems
reasonable to avoid consumption of these pro-
ducts.

The use of unhealthy diets in the manufacturing
process improves the palatability of the product.
Dietary fats are one of the main sources of energy,
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and their quality has a profound impact on health.
From the perspective of nutrition, triglycerides, in
the form of fatty acids, are the main component of
ingested fats. The most common saturated fatty
acids (SFAs) found in the diet are lauric acid, palmi-
ticacid and stearic acid. Several studies have found
an association between SFAs and abnormalities in
the lipid profile (elevated total cholesterol, LDL
cholesterol, HDL cholesterol and total cholesterol/
HDL cholesterol ratio), which is considered a risk
factor for coronary and cardiovascular disease.*>°
Our study found that the main fat in more than
half of the biscuits was in the form of SFAs,
although this proportion was smaller in the group
of products marketed to the paediatric population.

The predominant use of palm oil in the food indus-
try has made it the vegetable oil with the highest
production in the world. In recent years, it has
been scrutinised by institutions related to health
and health policy, such as the World Health Orga-
nization (WHO). Its direct effects on health remain
controversial, although there is scientific evidence
on the association between SFAs and cardiovascu-
lar disease, and palm oil has a SFA percentage that
is much higher compared to other vegetable oils.*®
According to the WHO, massive cultivation of this
plant has a significant indirect impact on health:
increases in premature death and respiratory,
ophthalmological and cutaneous diseases.*’” This
poor reputation, which is justified, has led the food
industry to modify its products, removing palm oil
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from biscuits, and although there are no previous
data on the subject, our study found that more
than 40% of the biscuits in the sample had
healthier fats. Nevertheless, more than half of the
products still contained palm oil, even if it was not
the main fat. We also found that olive oil and abo-
ve all HOSO were used as the main fat in a high
percentage of biscuits marketed to the paediatric
population. High oleic sunflower oil has 10 g of
SFAs per 100 g compared to the 49 g of SFAs per
100 g of palm oil. In addition, the manufacturer
often used this fact to make claims to promote the
product.

A characteristic shared by nearly all the biscuits
was the presence of added sugars (90% of the total
sample and 98.1% of the biscuits marketed to chil-
dren). Although the available evidence is of varia-
ble quality, an excess of added sugars in the diet is
associated with obesity, metabolic syndrome, ca-
ries and type 2 diabetes. The most solid evidence
of this association has been obtained in studies
measuring the impact on health of sugary drinks.
However, while there is a degree of controversy re-
garding the association of a high sugar intake and
NCDs, an increasing number of international orga-
nizations are assuming that the association exists
and recommend restricting the intake of added
sugars.*®#191n 2015, the WHO established a target
for reducing added sugars to less than 10% of the
total energy intake, noting that an even greater re-
duction would be preferable (<5%).° Multiple stu-
dies have demonstrated that children consume
more added sugars than adults. In Spain, children
aged 6 months to 17 years consume a median of
95.1 g of sugars a day, amounting to 21.5% of the
total daily energy intake.?°

There is evidence associating poor nutrition with
disease and increased mortality. Based on this evi-
dence, strategic plans have been implemented to
reformulate ingredients selected through the es-
tablishment of agreements between expert
groups and different sectors involved in the food
industry. In Spain, the NAOS strategy was develo-
ped by the Agencia Espanola de Consumo, Seguri-
dad Alimentaria y Nutricién (Spanish Agency of

Consumption, Food Safety and Nutrition, AECO-
SAN), which is part of the High Level group that in
2008 undertook the adoption of the European
Union Framework for Salt Reduction and in 2011
the European Union Framework for National Ini-
tiatives on Selected Ingredients, which sought the
reformulation of products in terms of ingredients
such as fats, saturated fats, trans fats, added su-
gars and the total energy content.

There are studies suggesting that product refor-
mulation to reduce sugar content would help de-
crease consumption of these products and thus
improve population health. In the case of biscuits,
a study conducted in the United Kingdom conclu-
ded that the composition of biscuits can be refor-
mulated, decreasing or even eliminating added
sugars, thus reducing the total energy content.*
However, there are few studies like this, and many
have low-grade evidence, the interventions are
vastly heterogeneous and there are multiple possi-
ble confounders.??

In our study, we found a greater use of olive oil and
HOSO as the main fat in biscuits marketed to the
paediatric population. We also found a lower
mean energy content and density in “sugar-free”
biscuits in the comparative analysis. In addition,
“sugar-free” biscuits had higher percentages of oli-
ve oil or HOSO compared to the rest of the sample,
and lower palm oil contents. Although there are no
previous studies for comparison, these findings
could result from industry strategies to reformula-
te products marketed to children to promote them
as being healthier. However, while some of these
modifications constitute a relative nutritional im-
provement compared to products high in sugars or
unhealthy fats, biscuits are an ultra-processed
food with a high energy content and should not be
part of the usual diet of the paediatric population
in Spain, where the prevalence of childhood
overweight and obesity is alarming.

When it came to the biscuits in the sample specifi-
cally marketed to the paediatric population, we
found a higher percentage that contained added
sugars (98.1% versus 88.6%) and a significantly
smaller fibre content compared to the rest of the
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sample. These data may be useful in urging the
food industry to modify the biscuits marketed to
children, similar to past changes made in regard to
the use of fats, with the end of improving the nu-
tritional composition of these products.

In recent years, the advertisement of unhealthy
foods and beverages has been identified as a signi-
ficant risk factor for development of childhood
obesity and other NCDs related to nutrition due to
its impact on dietary habits. For this reason, and in
light of the rigorous evidence from multiple stu-
dies published in the past decade, the WHO,
through its Global Strategy on Diet, Physical Acti-
vity and Health, urges governments to promote
interventions to regulate and modify the adverti-
sing of foods and beverages with a high energy
content and little nutritional value targeting the
paediatric population or that may reach the pae-
diatric population. However, these measures may
not be enough or perhaps they are not effective, as
we are facing a global childhood obesity epidemic.
Television is the most frequently used medium to
advertise these products, but online advertising on
the web, mobile phones, social networks etc is ra-
pidly growing and can be easily accessed by chil-
dren of increasingly young ages.” There is evidence
that exposure of children to advertisements of un-
healthy foods and beverages increases their con-
sumption and promotes a preference for these
products during and for a short period following
exposure to the advertisement, especially in chil-
dren aged less than 8 years, although there is evi-
dence than younger children could be even more
vulnerable to exposure to these advertise-

ments.>%4

A study conducted in Andalusia on the contents of
advertisements of food products aimed at the pae-
diatric population compared to the general popu-
lation concluded that there were significant diffe-
rences, with advertisements targeting children
using emotional and irrational persuasive strate-
gies such as fantasy, cartoons or announcements
of gifts with the purchase of the product emphasi-
sing the incentive to purchase rather than the food
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product itself.>® This was corroborated by our stu-
dy, as we found promotional advertising in the
packaging of 75% of the biscuits aimed at the pae-
diatric population, a percentage that vastly excee-
ded the percentage found for all other products.

Governments should regulate the marketing of
these products more strictly, banning advertising
specifically aimed at the paediatric population and
the use of toys in promotional campaigns, limiting
the presence of advertising in audiovisual media
accessible to children, etc. Promoting the con-
sumption of natural, unprocessed foods should be
the main objective of all agents involved in child
nutrition.

In conclusion, our study gathered an extensive da-
taset on the characteristics and nutritional com-
position of the biscuits sold in Spanish supermar-
kets. The majority of biscuits marketed specifically
to children had a high energy content and high
amounts of added sugars. In two thirds of the
sample, the main fat as a monounsaturated fat.
Promotional advertising was featured in a high
percentage of the products. These data could pro-
vide a reference for potential public health inter-
ventions or could motivate manufacturers to refor-
mulate their products.
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