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ABSTRACT 
Background: Governments have introduced legislative activities, such as restricting 
marketing to children of foods high in fat, sugar and/or salt, to curb the childhood obesity 
burden. In the European Region, the World Health Organization (WHO/Europe) has facilitated 
them with the development of the Nutrient Profile Model (WHO/Europe-NPM). Cyprus is the 
country with the highest childhood obesity rates in the Region.  Nonetheless, it does not 
currently restrict marketing to children. The purpose of this study is to evaluate the composition 
of ready-to-eat-cereals (RTECs), a fat, sugar and/or salt dense food product category on the 
Cypriot market and to examine whether the marketing of these products to children should be 
permitted according to the WHO/Europe-NPM.  
Methods: Two hundred RTEC samples from four national food retailers were collected from 
March to April 2018. The samples were assessed for their nutritional quality with the use of 
the WHO/Europe-NPM and statistical comparisons were performed between child-targeted 
and non-child-targeted RTECs.  
Results: The average content of sugar and salt was significantly higher in “child-targeted” 
than in “non-child-targeted” RTECs. 87.3% of the “child-targeted” RTECs would not be 
permitted for marketing to children according to the WHO/Europe-NPM and 73.5% of the 
overall sample exceeded at least one of the WHO/Europe-NPM recommendations for fat, sugar 
and/or salt.  
Conclusions: In case of the implementation of any marketing restriction legislation 
domestically in the future, most of the RTECs currently sold in Cyprus would not be permitted 
to be marketed to children according to the WHO/Europe-NPM. Incorporating marketing 
restrictions in the health policy agenda and adopting the WHO/Europe-NPM may improve the 
childhood obesity rates in Cyprus.  
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INTRODUCTION 
Childhood obesity is one of the most serious public health challenges of the 21st century (WHO 
2018d), and has increased with alarming rates in the last decades, now affecting more than 158 
million children worldwide (Lobstein and Brinsden 2019). The World Obesity Federation 
predicts 48 million more children will be obese by 2025 and this may reach 254 million by 
2030 (Lobstein and Brinsden 2019). In the countries of the European Region, overweight and 
obesity  rates range from 9 to 43 percent and 5 to 43 percent for boys and girls respectively 
between 6 and 9 years old (WHO 2018a). Cyprus is the leader amongst these countries, with 
43% of its children classified as obese or overweight (WHO 2018a). 
 
Dietary patterns are important determinants of childhood obesity. Large prospective studies 
support the association between breakfast consumption and lower risk of obesity and weight 
gain (Purslow et al. 2008; Heijden et al. 2007). Studies suggest that eating a healthy breakfast is 
related to a greater intake of nutrients throughout the day, better coverage of the nutritional 
recommendations, better quality of the whole diet (López-Sobaler et al. 2018), as well as an 
improvement in cognitive performance (Adolphus et al. 2016) and social interaction (Adolphus 
et al. 2013). A systematic review from Mullan and Singh (2010), summarises the results from 
24 studies, the majority of them conducted with children and/or adolescents, and identifies 
ready‐to‐eat cereals (RTECs) as amongst the most commonly consumed breakfast items. 
RTECs are an important source of macro- and micro-nutrients, but they can also be energy 
dense foods, high in fat, sugar and/or salt (HFSS). 
 
WHO has highlighted the negative impact of high levels of fat, sugar and salt on health and has 
published relevant intake recommendations for these ingredients (WHO 2018c, 2015a, 2012). 
It also recommends the reduction of marketing for HFSS foods to children as part of broader 
efforts to tackle increasing levels of childhood obesity (WHO 2010). The marketing of 
unhealthy products has been identified as one of the main factors that negatively contribute to 
children’s food preferences and dietary patterns (Giménez et al. 2017). In 2015, the WHO-
Regional Office for Europe, after taking under consideration several European Nutrient Profile 
Models, developed the “WHO Regional Office for Europe Nutrient Profile Model” 
(WHO/Europe-NPM)(WHO 2015b).  
 
The WHO/Europe-NPM is recognised by the WHO as a critical tool that facilitates 
governments aiming to introduce regulatory strategies related to the prevention of obesity 
(WHO 2015b) such as restrictions of marketing of unhealthy foods to children, introduction of 
warning labels, and implementation of fiscal policies aiming the reduction of HFSS food 
consumption (WHO 2013). This tool classifies food products based on their “nutritional 
composition for reasons related to preventing disease and promoting health” (WHO 2013). 
Specifically, depending on the nutritional content of the foods (on total fat, saturated fat, total 
sugars, added sugars and salt) marketing to children can be “permitted” or not (WHO 2015b). 
This model is stricter than existing marketing self-regulatory industry models such as the EU 
Pledge (Storcksdieck et al. 2015). Thus several European member states have adopted it or 
reformulated their existing models according to it (WHO 2018b). The WHO/Europe-NPM 
includes 17 food categories. Category 6 refers exclusively to RTECs (WHO 2015b). Marketing 
of  RTECs is not permitted if they contain total fat more than 10g/100g of product, total sugars 
more than 15g/100g of product or salt more than 1.6g/100g of product (WHO 2015b).  
 
Cyprus does not have a national Nutrient Profile Model nor a national Nutrition Action Plan 
for restricting the marketing of foods HFSS to children. Nevertheless, the Ministry of Health 
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does have national nutrient intake recommendations (Ministry of Health 2008a, 2008b) which 
are in line with the WHO recommendations. No published studies have examined the extent to 
which RTECs have excessive levels of HFSS on the Cypriot market.  
 
The purpose of this study is to evaluate the composition of RTECs, a fat, sugar and/or salt 
dense food product category on the Cypriot market and to examine whether the marketing of 
these products to children should be permitted according to the WHO/Europe-NPM. 
 

METHODS 
This cross-sectional study assesses the nutritional quality of RTECs (child-targeted and non-
child-targeted) in Cyprus and investigates whether their marketing would be permitted within 
the framework of the WHO/Europe-NPM. Statistical comparisons between child- and non-
child-targeted cereals were performed. 
 

Data Collection 

We identified four national food retail chains that were present in the four main cities of the 
country. In one of the cities, at the largest store from each of the four national retailers, one of 
the researchers took pictures of RTECs (n=288) with a smartphone, from March to April 2018. 
Five pictures for each RTEC were taken (front and back of the package, price, barcode, and 
nutritional labelling). Duplicated products or products with missing data or illegible pictures 
were excluded (n=88), leaving 200 individual RTECs for analysis. For each product, the 
following data were collected in a Microsoft® Excel 2013 data set: company name, product 
name, barcode, if product was child-targeted or not (see below), and the nutritional information 
(without milk added) from the nutritional information table on the product package. The 
information included: total fat, total sugars, and salt (g/100g 1g of sodium is equivalent to about 
2.5g of salt) (WHO 2015b). According to the WHO/Europe-NPM criteria (WHO 2015b), the 
content of these nutrients is required for classifying whether marketing of each RTEC to 
children is to be permitted. 

For the category of the RTECs, the WHO/Europe-NPM directive is that countries “may choose 
to include a threshold for minimum dietary fibre content, for example >6g dietary fibre” (WHO 
2015b). This variable was not included in the analysis, as it might have overestimated the 
healthiness of the RTECs which were still high in at least one of the other three detrimental to 
health ingredients. When a nutrient is negligible in a product it can be labelled as ‘trace’. Hence, 
where the salt content of a RTEC was displayed as ‘trace’ (n=6), its reported value was given 
as 0.00g.  
 
Assessment of child-targeting 

We considered a RTEC to be “child-targeted” if the food package featured any of the following: 
candy; child-directed images; child-directed messages designed to attract attention; encouraged 
interaction with the product (e.g. games); mention of children in their brand name or logo; 
inclusion in tie-ins to children’s TV shows, movies, or musical acts; or used primary colours 
and cartoon-like fonts in order to be appealing to children (Potvin Kent, Cameron, and Philippe 
2017). Otherwise, the product was classified as “non-child-targeted”. Two authors examined 
and classified each of the products’ pictures. Inter-rater reliability test with Cohen’s Kappa was 
performed (95% agreement).    
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Nutrition Quality of RTECs 

The nutrition quality of the RTECs was assessed using the WHO/Europe-NPM (WHO 2015b). 
Unlike other national models, the WHO/Europe-NPM does not use a scoring system, where 
points are allocated based on the nutrient content of 100g of a food or drink and assess the 
overall nutrition composition as “less healthy” or “healthy”. Instead, it proposes marketing 
prohibition when a product exceeds any of the ingredient recommendations for each food 
category. Accordingly, the term “marketing not permitted” was assigned if a RTEC exceeded 
10g in total fat, 15g in total sugars, or 1.6g in salt per 100g of product (WHO 2015b). Any 
RTECs with all three nutrient contents below the WHO recommendations was graded as 
“marketing permitted”. At this point, the authors would like to bring to the reader’s attention 
that the references to marketing permission throughout the text, refer to the WHO’s 
recommendation and not to a currently existing Cypriot law.  
 
Statistical Analysis 

Data for each ingredient are reported as total number (n), percentage (%), mean (𝑥𝑥), standard 
deviation (SD), median, and range of the minimum-maximum values (Min, Max). As 
suggested by the WHO/Europe-NPM (WHO 2015b), the nutrient values were standardised per 
100g of product. In all tests carried out, significance was deemed at p<0.05. All analysis was 
conducted using the statistical package IBM SPSS Statistics version 24.0. 
 
Comparison between child-targeted and non-child-targeted cereals: Independent-samples 
t-test was used to compare the levels of fat, sugars and salt between the child-targeted and non-
child-targeted cereals.  
 
Evaluation of marketing permission between child-targeted and non-child-targeted 

cereals: The child-targeted and non-child-targeted cereals were stratified according to whether 
they exceeded any of the upper limits set by the WHO/Europe-NPM or not (“marketing not 
permitted” and “marketing permitted” groups respectively). Then, the chi squared (χ2) test was 
conducted to investigate possible differences between the child-targeted and non-child-targeted 
cereals based on the marketing permission criteria, and whether there was an association 
between marketing permission and child-targeting.  
 

RESULTS 
This study examined 200 RTECs, where 55 (27.5%) products were deemed to be “child-
targeted” and the rest 145 (72.5%) were deemed to be “non-child-targeted”. The overall 
average nutritional composition per 100g of these products was: 6.57g (SD: 6.06) total fat, 
18.05g (SD: 9.82) total sugars and 0.54g (SD: 0.62) salt. Classifying the cereals into “child-
targeted” and “non-child-targeted” RTECs, the corresponding composition for the former was: 
3.76g (SD: 3.77) total fat, 25.02g (SD: 8.99) total sugars and 0.67g. (SD: 0.49) salt, while for 
the later it was: 7.64g (SD: 6.43) total fat, 15.41g (SD: 8.80) total sugars and 0.49g (SD: 0.69) 
salt. The average content of total sugars and salt was significantly higher in the “child-targeted” 
RTECs than the “non-child-targeted” ones. In contrast, the fat content was significantly lower 
(as shown in Table 1). 
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Table 1: Average nutrition composition per 100g of child-targeted and non-child-targeted 
ready-to-eat cereals, sold on the Cypriot market, 2018 

  All cereals Child-
targeted 

Non-child-
targeted 

t-test p-values 

  (n=200) (n=55) (n=145) (df)  
Total fat (g) 𝑥𝑥 (SD) 6.57 (6.06) 3.76 (3.77) 7.64 (6.43) -4.21 (198) 0.000 
 Median 4.60 2.90 6.20   
 Min 0.30 0.30 0.60   
 Max 29.6 17.00 29.60   
Sugars (g) 𝑥𝑥 (SD) 18.05 (9.82) 25.02 (8.99) 15.41 (8.80) 6.86 (198) 0.000 
 Median 19.90 25.70 17.00   
 Min 0.40 1.00 0.40   
 Max 43.00 43.00 35.00   
Salt (g) 𝑥𝑥 (SD) 0.54 (0.62) 0.67 (0.49) 0.49 (0.69) 1.90 (198) 0.014 
 Median 0.47 0.65 0.28   

 Min 0.00 0.03 0.00   
 Max 6.20 1.80 6.20   

Abbreviations: df, degrees of freedom; SD, standard deviation; x̄, mean; min., minimum value; max., 

maximum value 

 
When the data are stratified according to the WHO/Europe-NPM criteria, approximately three 
quarters (n=147; 73.5%) of the total RTECs and two thirds (n=99; 68.3%) of the adult 
addressed RTECs exceeded in at least one criterion. Meanwhile, by examining the “child-
targeted” RTECs alone, the percentage of the RTECs not permitted for marketing climbs up to 
87.3% (n=48). There was a significant association between marketing and child-targeting (χ2 
= 7.38 (df = 1), p =.001) (as shown in Table 2). 
 
 
Table 2: Number and percentage of the child-targeted and non-child-targeted ready-to-eat 
cereals sold in the Cypriot market in 2018, stratified according to the WHO/Europe’s 
Nutrient Profile Model  

 All cereals Child-
targeted 

Non-child-
targeted 

χ2 p-value 

 n (%) n (%) n (%) (df)  
Marketing permitted 53 (26.5) 7 (12.7) 46 (31.7) 7.38 (1) 0.001 
Marketing not permitted 147 (73.5) 48 (87.3) 99 (68.3)   
Total 200 (100) 55 (100) 145 (100)   

Abbreviations: df, degrees of freedom 

 
 

DISCUSSION 
The current study examined the nutritional content of RTECs sold in the Cypriot market 
between March and April 2018. According to the WHO/Europe-NPM’s criteria, three quarters 
of the reviewed RTECs would be subject to marketing restriction as they exceed the WHO 
recommendations on fat, sugar and/or salt. Applying the same criteria to child-targeting 
RTECs, then only around 10% would be permitted to be advertised. This suggests that Cypriot 
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children have limited access to healthy RTEC alternatives with levels of fat, sugar and salt 
within WHO recommended limits. 
 
Among the ingredients, fat was the only ingredient whose presence was lower in child-targeted 
RTECs than in non-child-targeted RTECs. However, that was the main ingredient of the non-
child-targeted cereals that exceeded the recommendations by the WHO/Europe-NPM. These 
findings might be explained by the presence of nuts and seeds which increase the total amount 
of fat. Meanwhile, sugar and salt were the ingredients that were significantly higher in child-
targeted breakfast cereals when compared to non-child-targeted cereals. These high sugar 
levels in breakfast cereals targeted towards children is worrisome since increased consumption 
of sugars is associated with weight gain and dental caries (WHO 2015a).  
 
Our study’s findings are in agreement with the findings of other studies investigating the sugar 
composition of breakfast cereals. Germer et al. (2013) in Germany found 28.2g/100g (versus 
our 25.02g/100g) average sugar content in RTECs advertised to children and 18.1g/100g 
(versus our 15.41g/100g) in the non-child targeted RTECs. Similarly, in the United Kingdom 
in 2015, Pombo-Rodrigues et al. (2017) reported 20.83g of sugar per 100g of product in the 
overall RTECs examined versus the 26.90g/100g on RTECs addressed to children. Rito et al. 
(2019) applied the same criteria of the WHO/Europe-NPM in Portugal and observed that 84,6% 
(versus our 87.3%) of RTECs were non-compliant regarding the sugar content. Pestano and his 
colleagues (2011) showed that most breakfast cereals are not healthy enough to be advertised 
to children, particularly because of their high sugar content.  
 
There is no doubt that the food industry and food advertising affect children's nutritional eating 
behaviours. The food industry must do more to ensure that consumers, and especially children, 
have access to healthier consumables.  
 
In addition, as for Government of Cyprus, actions needed should include focus on the 
development of a national nutrient profile model in accordance to the WHO/Europe-NPM’s 
classification criteria. Based upon this model, several legislative activities can be considered, 
such as; comprehensive marketing regulation of foods HFSS targeting children in the media, 
including digital advertising, regulation of school food environments (foods sold in schools 
and foods advertised around school yards), development of warning labels for food products 
exceeding the WHO suggested upper limits, recommendations for food reformulation, 
introduction of fiscal policies (e.g. taxation of sugar sweetened beverages) and identifying and 
subsidising food products that could improve children’s diet (e.g. fruits and vegetables). The 
plan should also take into consideration and align with the two targets mentioned, but no further 
details have been reported, in the national “Strategy on the Rights of the Child in Health: 2017-
2025” (Ministry of Health 2017). Namely a) the re-activation of the National Committee about 
Nutrition for updating the nutritional guidelines which have not been updated since first 
published in 2008 (Ministry of Health 2008a, 2008b), and b) the inter-ministerial (Ministries 
of Education, Culture and Health) collaboration for the development, implementation and 
enforcement of a food marketing legislation. 
 

LIMITATIONS  

There are a few methodological limitations to be acknowledged. We did not manage to identify 
a list of all food retailers in Cyprus. Since Cyprus is an island country with a relatively small 
geographical size, we assumed that the four biggest retailers would provide an adequate and 
representative sample of the RTEC market during the study period. As such, we may have 
failed to include RTECs provided by small neighbourhood stores or imported RTECs that are 
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sold at stores exclusively targeting the most common ethnic minorities living in the country 
(e.g. Russian, Chinese). Additionally, during data collection, we noticed that retailers would 
add new products to the RTECs shelves quite often. This could suggest that the RTECs 
examined might be seasonal and the results of our study might represent only the specific data 
collection period. Future studies which consider longer timeframes and sample additional 
retailers would be beneficial.   
 
This study is limited to data taken from the nutritional composition table on the product 
packages and is based on the assumption that these labels are an accurate representation of the 
nutritional content. We did not investigate the origin of the “sugars” named on the label: 
whether they were added sugars (e.g. chocolate, biscuits) or whether they originated from 
honey, syrups or juices of fruits and vegetables. Future studies should fill in these gaps and 
stratify the Cypriot RTECs according to cereal types (e.g. cornflakes, cookie crisps, chocolate 
cereals, puffed wheat) (Rito et al. 2019). 
 

CONCLUSION  
Ready-to-eat-cereals could be an integral part of a healthy meal and make a significant 
contribution to health. They can be high in fibre, rich in iron, vitamins and various trace 
elements. However, 87.3% of RTECs existing in the Cypriot market exceed the WHO 
recommendations for unhealthy ingredients and should not be marketed to children, largely 
due to their high sugar content. Local governments wishing to improve public health should 
implement stricter regulations and set out clear strategies for adopting the WHO/Europe-NPM.  
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