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Objectives: To describe the adherence of the children to the Swiss Society for Nutrition

(SSN) dietary guidelines, assess determinants of adherence, and compare these findings

with a previous study in the same population.

Methods: Data from 312 children ages 5–12 were collected through a survey and

a 2-day food record. The associations of children- and parent-related factors with

adherence of the children to guidelines were assessed by logistic regression analyses.

Results: SSN guidelines were not met for any food category, although there were

improvements: vegetables (4.5% in this study vs. 0% in the previous study), sweets,

snacks, and soft drinks (SSD) (12.5 vs. 9.5%), and fruit (45.5 vs. 10.4%). Higher Body

Mass Index (BMI) in children was associated with higher adherence to guidelines for

protein intake. Higher parental BMI was associated with higher adherence to vegetables.

Parental lower educational level was associated with higher adherence for cereal.

Conclusion: Despite improvements since the last eating behavior assessment in this

population, children consume too little fruit, vegetables, cereal, and milk and dairy

products, and too much SSD and proteins. Further efforts are needed to promote healthy

eating to children and achieve adherence to guidelines.

Keywords: children, eating behavior, dietary guidelines, guideline adherence, determinants

INTRODUCTION

Poor nutrition is one of the determinants of overweight and obesity, which are associated with
an increased risk for type 2 diabetes, high cholesterol, hypertension, cardiovascular diseases, back
pain, and asthma among others (1, 2). Studies have also shown that childhood obesity is associated
with poorer cognitive skills and lower school achievements, as well as lower self-esteem and other
mental health issues (3–9).

Children- and parent-related factors, such as gender, level of education, and body mass index
(BMI), have been shown to be associated with the eating behavior of the children (10–13). A
study showed that the highest daily intake of fruit was reported in girls in Albania (55%) and in
Denmark and Switzerland (both at 51%). For vegetables, data were similar: girls consumed more
vegetables than boys. Regarding the level of education, higher educated adults consumed more
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fruit and vegetables, but the percentages of those who complied
with national nutrition guidelines were low (11). Finally, there is
evidence that the BMI of the parent is also associated with the
BMI of the children: children with a higher BMI are more likely
to have parents with a higher BMI as well (14–17).

Childhood eating habits usually persist into adulthood (2);
therefore, it is essential that children develop a healthy eating
behavior early in their lives. The World Health Organization
(WHO) highlights the need to promote a healthy diet,
in particular, promoting fruit, vegetables, and whole grains
consumption; and decreasing consumption of excessive sugar
and salt and saturated and trans fats (18). Many countries provide
dietary guidelines to aid in promoting healthy eating (19–21),
including Switzerland (22, 23), where about 20% of children
are overweight or obese (24). Like other countries, the Swiss
Society for Nutrition (SSN) issued recommendations on what
food categories to eat and in what quantities and frequencies one
should eat.

Despite efforts to promote healthy eating through the
nutrition guidelines, results from the most recent study of
nutrition behavior among adults in Switzerland showed that
more public health effort is needed to improve eating patterns
toward a more healthy behavior. The study showed that while
81% of participants had heard of a food pyramid, only 35%
knew of the Swiss food pyramid (24). Regional differences were
found, with the French-speaking region being more aware than
the Italian- and German-speaking regions (24). A study in the
French-speaking part of Switzerland concluded: “the issuing of
the Swiss dietary guidelines had little if no impact at all regarding
healthy eating,” and suggested that the guidelines should be
promoted more effectively (25). Given that parents are the ones
who generally determine the food consumption of the children
through purchase and preparation of food (26–29), these results
are of interest.

Several studies have shown that even when guidelines are
known, adherence to them is generally low among adults
and adolescents in Switzerland, who are consuming too
little vegetables and fruit and overconsuming meat (30–33).
Accordingly, a first study (Study 1), measuring adherence to
guidelines from a representative sample of children aged 6–
12 in Ticino, Switzerland, found low adherence to the SSN
guidelines (34). Other studies showed that children did not meet
the guidelines for fruit and vegetables and for physical activity
(35–37). Data from studies in other countries (i.e., Greece, Italy,
Spain, and Turkey) also found that the adherence of the children
to nutritional guidelines was low (38, 39). In particular, in
northern Italy, which borders Ticino, Switzerland and where the
diet is similar to that of our study population, the percentage of
children not adhering to the Mediterranean Diet guidelines was
over 80% (40).

Given that the behaviors of the children tend to persist in
adulthood, and that both children and adults in Switzerland have
been found to have low adherence to the guidelines for healthy
nutrition, the objectives of the present study (Study 2) were
3-fold. First, the objective was to describe the eating behavior of
the Ticino children in terms of adherence to the SSN Guidelines
in a second cross-sectional representative sample 2 years after

Study 1, noting any changes. Second, to measure the adherence
to nutrition guidelines in this second sample and compare the
results between the two studies. Third, to assess the associations
of factors of the children (gender, age, BMI) and parental factors
(gender, BMI, level of education) with adherence of the children
to the SNN guidelines.

METHODS

Study Design and Sample
A cross-sectional study with children ages 5–12 and their
parents was conducted in Ticino, Switzerland in 2012. Children
and parent dyads who enrolled in a freely available Social
Marketing intervention promoting healthy diets were included.
The program, in its 2nd edition, was promoted through schools
and newspapers to parents and children following the same
methods used in the 1st edition of 2010 [see (34, 41)]. A brochure
with an enclosed letter for parents providing information on
the study and a link to the registration page on the project
website was distributed to every child at school. Additional
posters were distributed and placed in the corridors and on
parent information boards in the schools. Finally, media outlets
also published a call for and information about the recruitment.
During the registration, parents and children also provided their
consent to participate. Children–parent dyads were included if
they both consented to participate, provided baseline data (n =

331), and the child was between 5 and 12 years of age (n = 19
participants aged 13 years were excluded). The intention was to
recruit both families that needed to improve their behaviors of
the families, as well as families that needed to maintain their
already positive behaviors. Based on the findings from Study 1,
where on average 23.7% of children adhered to the SSN guidelines
(34) and on the findings from previous studies with a similar
population, where the adherence to guidelines was 10% (42),
13.1% (30), and 19.6% (40), the power analysis with an expected
prevalence of 16.6% was computed (by averaging the means of
the four previous studies). By predicting a type I error of 5% and
a type II error of 80%, the minimum sample size required was
261 children. The final sample included 312 children (55.0% girls)
aged 5–12; mean age (M)= 8.7 years, SD= 1.7.

In this study, the levels of adherence to the SSN guidelines are
described and are compared to the levels found in Study 1, which
was conducted in 2010 with a sample from the same population
(34). In the first study, 568 children were included (50.5% girls)
aged 6–12; M= 8.5 years, SD= 1.9. The associations of children-
and parent-related factors with adherence of the children to the
guidelines and to the consumption of six food categories, namely
(1) fruit; (2) vegetables; (3) milk and dairy products; (4) cereal;
(5) sweets, snacks, and soft drinks (SSD); and (6) proteins, is
also tested.

Measures
The data of parents were collected through an online survey that
included gender, height, weight, and level of education. Children
received a paper-based survey and were asked to indicate their
gender, date of birth, height, and weight. These variables were
included in the analyses as covariates. The surveys used for
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parents and children were based on validated surveys, such as the
PACE study, IPAQ short form, and “Diamoci una Mossa,” and
on existing surveys used by the Canton of Ticino. The surveys
were tested with the target audience, and adjusted for ease of
completion, wording, and format (41).

BMI
The height and weight of the children were provided by the
parents of the children. The recommendation was that they
measure the child without clothes and without shoes. The BMI
of the children and the parent were calculated as continuous
by using the standard formula weight (kg)/[height (m)]2. Next,
BMI was classified as 0 = Healthy weight, 1 = Underweight,
2 = Overweight, and 3 = Obese. The classification of BMI of
the children followed the age- and gender-specific criteria from
the U.S. Centers for Disease Control and Prevention, previously
validated with Swiss children aged 6–12 (43), and used in the
reference study in this population (34).

Level of Education
The level of education of the parent was assessed by
asking participants which education had the parent completed
(elementary, middle, high school; professional school; bachelor,
master, or doctoral degrees; or other). The distinction was made
between low and high education levels. Participants who had
completed at least a bachelor degree were classified into 0=High
level of education, and those who had completed elementary
to professional school were categorized into 1 = Low level
of education. Participants who replied “others” were assessed
individually and classified accordingly.

Adherence to Guidelines of the Swiss Society for

Nutrition
The frequency of consumption of six food categories of the
children (i.e., fruit; vegetables; milk and dairy products; cereal;
SSD; and proteins) was collected through a 2-day food record
completed by the children. Children completed the 2-day
food record on 2 random days, including both weekdays and
weekends. The data for this study were collected on 2 days due
to the complaints of parents and children regarding the burden
of the surveys used in a previous study (41). Hence, for this
one, a new instrument collecting data for 2 days, was developed
based on the evidence available at that time for other instruments
used for dietary assessment (i.e., FFQs, 24 h recall, etc.) (44–
48). This instrument was tested in this population and showed
that children reliably report their food consumption (49). Since
children in Ticino mostly eat at home (including lunch, which is
not provided in most schools, and children go home to eat), most
meals recorded were consumed at home.

Over 2 days, six times per day, at the main meals (breakfast,
lunch, and dinner), and snack moments (morning, afternoon,
and after dinner) the children reported what they had eaten by
ticking “YES” or “NO” in a list of 11 food groups commonly
consumed in this community. Given the notorious difficulties of
children (and adults) to accurately report portion sizes (46, 49–
53), in this study, the focus was on whether children ate a food
group or not, rather than on the amount eaten.

For analysis, every choice was coded as 0=No and 1= Yes. A
score of daily food consumption was calculated by summing the
frequency of consumption of the six meals (from the 2 days) and
dividing the result by two (the number of days that the children
completed the record). For fruit, vegetables, milk and dairy
products, and proteins, the average daily scored varied from 0 to
6 times per day. For cereal and SSD, the mean daily scored ranged
from 0 to 12 times per day. This is because children reported
on two types of cereal: whole grains (an item) and starchy food
(another item), just as the intake of sweets, snacks (an item),
and soft drinks (another item) were registered separately too, but
combined for this analysis. After the average daily score of food
consumption was calculated, adherence to the guidelines (0 =

No; 1 = Yes) was computed. Below it is illustrated how the six
food groups (outcome-measures) were calculated according to
the SSN guidelines.

Fruit
A child was categorized as adhering to the SSN guidelines if
their consumption was within the range proposed by the SSN
for food consumed daily. Children who scored ≥2.0 times/day
in fruit consumption were classified as 1 = Yes (adhered to
the guidelines). Children who scored <2.0 times/day in fruit
consumption were classified as 0 = No (did not adhere to
the guidelines).

Vegetables
Children who scored ≥3.0 times/day in vegetable consumption
were categorized as 1=Yes and those who scored<3.0 times/day
were categorized as 0= No.

Milk and Dairy Products
According to the SSN guidelines, a 6-year old child should
eat three portions of dairy daily. Thus, a 6-year old child was
classified as adherent to the guidelines if they scored 3.0 times
per day, 1 = Yes. Children who scored <3.0 or >3.0 times/day
were considered non-adherents, 0=No. The same reasoning was
applied to all children according to their age.

Cereal
Children who consumed cereal between 3.0 and 4.0 times/day
met the guidelines (1 = Yes) and children who scored
<3.0 or >4.0 in cereal consumption did not meet the SSN
guidelines (0= No).

SSD
Consumption of SSD <1.0 times/day was considered adherent to
the guidelines (1= Yes) and consumption of SSD≥1.0 times/day
was considered non-adherent (0= No).

Proteins
Information on the consumption of proteins was collected
through an item about intake of meat, fish, and eggs
of the children (0 = No; 1 = Yes). Thus, it was not
possible to measure the consumption of the three types of
proteins separately. However, a variable indicating the mean
consumption of proteins of the children daily was calculated,
which is a proxy of the daily frequency recommended
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by the SSN. For example, according to the SSN, children
aged 6 years should eat proteins 8.0 “times”/week (five
portions of meat, one portion of fish, and two eggs),
which corresponds to 1.2 times/day. Therefore, children
who consumed proteins 1.0 times/day were considered as
meeting the guidelines (1 = Yes). Children who consumed
>1.0 or <1.0 times/day were considered as non-adherent (0
= No).

Statistical Analyses
Descriptive statistics were used to portray the characteristics of
the analysis sample (see Table 1). In addition, Chi-square tests
were performed to assess differences in characteristics between
children who did adhere (1 = Yes) or did not adhere (0 =

No) to the guidelines of the SSN (see Supplementary Table 1).
The associations of children- and parent-related factors with
adherence of the children to the SSN guidelines regarding
the consumption of six types of foods were assessed by
logistic regression analyses, conducted in two steps. First,
associations between children-related factors (i.e., gender, age,
and BMI) and adherence to the SSN guidelines were assessed
through six models (Models 1a−6a) reflecting the six outcomes:
(1) fruit, (2) vegetables, (3) milk and dairy products, (4)
cereal, (5) SSD, and (6) proteins (see Table 2A). Second, the
associations between parent-related factors (i.e., gender, BMI,
and level of education) and adherence to the SSN guidelines
were assessed, also through six models (Models 1b−6b),
reflecting the six outcomes (see Table 2B). All the regression
models were simultaneously adjusted for the covariates. The
percentage of missing values among children were: age (0.3%),
BMI (13.5%), and family structure (21.8%); among parents:
gender (23.1%), BMI (23.1%), and level of education (23.1%),
and among outcomes: SSD (0.3%), and proteins (0.3%). All
analyses were performed with the Statistical Package for
Social Sciences (SPSS) version 21.0 for Windows (IBM Corp,
Armonk, NY).

Ethics Statement
The study was reviewed by the Ethics Committee of the Canton
Ticino who deemed it exempt in accordance with Swiss law.
The recommendations in theHelsinki Declaration were followed.
Parents and their children received written explanation about
the project and provided an online informed consent. The
questionnaires and food records were completed on a voluntary
basis, and confidentiality of the responses was guaranteed. Data
were anonymized prior to the analyses.

RESULTS

Characteristics of the Participants
The analysis sample for the present study included 312 children
who completed the 2-day food record at baseline, M = 8.7 years
(SD = 1.7). The majority was classified as having a healthy
BMI (71.1%). Overweight children corresponded to 18.1%, obese
to 5.2%, and 5.6% were underweight (see Table 1). Regarding
characteristics of the parent, 81.0% were mothers, M = 42.1
years (SD = 4.7), and 30.0% had a high level of education. The

TABLE 1 | Descriptive characteristics of the analysis sample at baseline (n = 312),

Switzerland 2012.

Characteristics Total

n (%) Mean (SD) Missing n (%)

Children

Age (Years) 8.7 (1.7) 1 (0.3)

Age categories (Years)

5–6 55 (17.7)

7–9 173 (55.6)

10–12 83 (26.7)

Gender 0 (0.0)

Male 140 (45.0)

Female 172 (55.0)

BMI (Kg/m2) 16.8 (2.8) 42 (13.5)

BMI categories

Underweight

15 (5.6)

Healthy weight 192 (71.1)

Overweight 49 (18.1)

Obese 14 (5.2)

Parents

Age (Years) 42.1 (4.7) 6 (1.3)

Gender 67 (21.5)

Male 44 (18.0)

Female 201 (81.0)

BMI (Kg/m2) 23.0 (3.9) 72 (23.0)

BMI categories

Underweight 7 (2.9)

Healthy weight 184 (76.7)

Overweight 36 (15.0)

Obese 13 (5.4)

Level of Education 72 (23.1)

Low 161 (70.0)

High 79 (30.0)

Nationality 67 (21.5)

Swiss 199 (81.2)

Non-Swiss 46 (18.8)

Children adherence to the Swiss dietary guidelines

Fruit 0 (0.0)

Yes 142 (45.5)

No 170 (55.5)

Vegetables 0 (0.0)

Yes 14 (4.5)

No 298 (95.5)

Milk & Dairy Products 0 (0.0)

Yes 21 (6.7)

No 291 (93.3)

Cereal 0 (0.0)

Yes 154 (49.4)

No 158 (50.6)

Sweets, Snacks, & Soft

Drinks (SSD)

1 (0.3)

Yes 39 (12.5)

No 272 (87.5)

Proteins 1 (0.3)

Yes 107 (34.4)

No 204 (65.6)

SD, Standard Deviation; BMI, Body Mass Index.
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TABLE 2A | Logistic regression analyses of the associations between children-related factors and adherence of the children to the guidelines of the Swiss Society of

Nutrition (n = 287), Switzerland 2012.

Model 1aa Model 2aa Model 3aa Model 4aa Model 5aa Model 6aa

Children’s factors Fruit Vegetables Milk & Dairy Products Cereal SSD Proteins

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender (0 = Male)b

Female 0.84 (0.53–1.35) 0.95 (0.29–3.14) 1.21 (0.52–2.80) 1.04 (0.65–1.67) 0.53 (0.25–1.10) 1.62 (0.97–2.69)

Age (Years)

4–12 0.97 (0.85–1.11) 1.32 (0.88–1.98) 0.79 (0.63–1.00) 1.00 (0.87–1.31) 0.89 (0.74–1.08) 0.96 (0.83–1.11)

BMI (Kg/m2)

Continuous 1.10 (1.00–1.21) 1.23 (0.89–1.68) 1.00 (0.86–1.17) 1.07 (0.97–1.17) 0.96 (0.85–1.08) 1.15 (1.03–1.28)*

aEach model has been simultaneously adjusted for children’s factors: gender, age, and BMI.
bReferences groups are equal to zero. SSD, includes sweets, snacks, & soft drinks; Proteins, includes meat, fish, or eggs.

*P < 0.05.

TABLE 2B | Logistic regression analyses of the associations between parent-related factors and adherence of the children to the guidelines of the Swiss Society of

Nutrition (n = 287), Switzerland 2012.

Model 1ba Model 2ba Model 3ba Model 4ba Model 5ba Model 6ba

Parental factors Fruit Vegetables Milk & Dairy Products Cereal SSD Proteins

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender (0 = Male)b

Female 0.68 (0.35–1.36) 5.08 (0.69–37.11) 0.89 (0.27–2.93) 1.22 (0.62–2.40) 1.09 (0.39–3.05) 2.06 (1.00–4.17)

Level of Education (0 = High)

Low 1.63 (0.95–2.82) 1.12 (0.25–4.96) 1.73 (0.68–4.40) 1.87 (1.08–3.24)* 1.90 (0.86–4.19) 0.91 (0.51–1.63)

BMI (Kg/m2)

Continuous 1.08 (1.00–1.17) 1.54 (1.02–2.32)* 0.97 (0.87–1.08) 1.01 (0.94–1.08) 1.02 (0.91–1.14) 1.05 (0.97–1.14)

aEach model has been simultaneously adjusted for parents’ factors: gender, level of education, and BMI.
bReferences groups are equal to zero. SSD, includes sweets, snacks, & soft drinks; Proteins, includes meat, fish, or eggs.

*P < 0.05.

majority was classified as having a healthy BMI (76.7%), 15.0% as
overweight, 5.4% as obese, and 2.9% as underweight.

Adherence With SSN Guidelines and
Comparison With the Previous Study
The first objective was to measure adherence to nutrition
guidelines in this second sample and compare the results between
the two studies. In this study, the consumption of six types of
foods of the children did not meet the SSN guidelines. Adherence
rates were 4.5% for vegetables, 6.7% for milk and dairy products,
12.5% for SSD, 34.4% for proteins (meat, fish, and/or eggs),
45.5% for fruit, and 49.5% for cereal. For fruit, overconsumption
was not distinguished, as it is not considered harmful; all the
non-adherents were under-consumers. The majority of children
who did not adhere to the guidelines of vegetable consumption
(99.6%), milk and dairy products (96.0%), and cereal (76.5%)
were under-consumers. For SSD, all non-adherents were over-
consumers. For proteins, almost all non-adherents (75.5%)
were over-consumers.

As shown in Figure 1, compared to Study 1, an increase in
adherence with the recommendations was found in this study

(Study 2) for vegetables (0% in Study 1 vs. 4.5% in Study 2);
fruit (10.4 vs. 45.5%) milk and dairy products (3.5 vs. 6.7%), SSD
(9.5 vs. 12.5%), and cereal (47.9 vs. 49.5%). For proteins, Study
1 showed the following percentages for meat (26.9%), fish (68.5),
and eggs (22.7%), while in Study 2, the adherence rate for all three
sources of proteins combined was 34.4%, which is slightly lower
than the mean of the three sources in the previous study (39.4%).

Factors Associated With Adherence to
SSN Guidelines
The second objective of this study was to assess whether there is
an association between individual factors of the children (gender,
age, and BMI) and adherence to guidelines. Table 2A shows
the results from the logistic regression analysis, which was used
to investigate the associations between children-related factors
and adherence to the SSN of food consumption (i.e., fruit,
vegetables, milk and dairy products, cereal, SSD, and proteins).
Compared to Study 1, where increasing age was associated with
a decrease in the adherence to the guidelines for cereal, and
dairy consumption, and an increase in egg consumption (part
of the protein intake), and girls had higher adherence to the
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FIGURE 1 | Comparison of adherence to SSN guidelines between Study 1 and Study 2, Switzerland 2012.

guidelines for fruit and meat consumption, in this study, factors
of the children were overall not associated with adherence to
the guidelines.

However, in both studies, increased BMI of the children was
associated with higher adherence to the guidelines for protein
consumption (in Study 1, specifically meat consumption). In
Study 1 (BMI available in categories), obese children were about
twice as likely to adhere to meat consumption as compared to
children with a healthy BMI (OR = 1.96; 95% CI = 0.88–4.37;
P = 0.06). In Study 2 (BMI available continuous), for every 1
Kg/m2 increase in BMI of the children, they were 15%more likely
to adhere to the SSN guidelines, regarding the protein intake
(OR= 1.15; 95% CI= 1.03–1.28; P < 0.05).

The third objective of this study was to assess whether there
is an association between individual parental factors (gender,
BMI, and level of education) and adherence of the children to
guidelines. Table 2B shows the logistic regression results of the
associations between parent-related factors and adherence to the
SSN guidelines. BMI of the parent was significantly associated
with adherence of the children to the guidelines regarding
vegetable consumption. That is, for each 1 Kg/m2 increase in
BMI of the parent, children were 54% more likely to adhere
to the guidelines (OR = 1.54; 95% CI = 1.02–2.32; P < 0.05).
Moreover, children whose parents had a low level of education
were 87% more likely to adhere to the SSN guidelines for the
consumption of cereal compared to children whose parents had
a high level of education (OR = 1.87; 95% CI = 1.08–3.24; P <

0.05). While in the previous study, the gender of the parent was
also a factor that influenced fruit consumption of the children
(children that participated with their mothers and not fathers

had higher adherence to these guidelines), in this study, no
association with this variable was found.

DISCUSSION

This study shows that adherence of the children to SSN guidelines
was overall low and that most children consumed too little fruit,
vegetables, cereal, and milk and dairy products, and too much
SSD and proteins in comparisonwith the amounts recommended
by the SSN guidelines. Despite some improvement, these findings
are consistent with the findings from Study 1, previously
conducted among children in Ticino (34). The results are also
consistent with other studies with a similar population (10, 36,
38–40). As in the first study, all non-adherers for SSD were over-
consumers, as well as the majority of non-adherers for proteins
were over-consumers (in the previous study, for meat 72% were
over-consumers, while for eggs 71% were under-consumers). On
the contrary, in both Study 1 and Study 2, the majority of the
children who did not adhere to the recommendation for fruit,
vegetables, cereal, and dairy consumption were under-consumers
(for fruit, overconsumption was not distinguished, as it is not
considered harmful).

Regarding the factors associated with adherence of the
children to nutrition guidelines, contrary to Study 1, in this
study, it was found that the more overweight the parent, the
more children adhered to these guidelines. This may suggest that
overweight and obese parents may better understand the risks of
these conditions and may want to protect their children. Indeed,
other studies have also shown that parental feeding practices and
modeling had possibly more influence on the food consumption
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of the children than parental food consumption itself (13, 54, 55).
The influence of parents was also seen in the finding that children
whose parents had a low level of education were more likely
to adhere to the guidelines for cereal consumption. While a
European study showed that overall children whose parents had
a lower level of education were less likely to eat vegetables,
fruit, pasta, and other low-sugar and low-fat foods (10, 13, 56),
according to another study, children whose parents have high
education and thus a higher income, have a lower-quality diet,
as parents do not have time for food preparation and children
often eat outside, with less parental control (57). Further, higher
educated parents might think that cereals are not a good source
of food, as the idea of pasta causing people to get overweight or
obese is quite spread, and parents might thus limit food access
with the aim of preventing overweight (58). Also, pasta and
other cereals might be less expensive than proteins or vegetables,
thus constituting the base of lower-education parent homemeals.
However, as the economic status of the parents was not analyzed,
the authors are not able to provide definite conclusions in this
regard. Apart from these two exceptions, overall parental factors
were not significantly associated with adherence of the children
to guidelines, in line with other research (13). This may suggest
that while parents do have a role in what children eat, there are
other factors that influence the behavior of the children [such
as peer influence, parental modeling, rules in the home about
eating (59)].

Further efforts are needed in order to promote healthy eating
to children and achieve adherence to nutritional guidelines.
Indeed, while there is a small improvement compared to a
previous study with a sample of the same population, the
results of this study show that children still consume too
little fruit, vegetables, cereal, and milk and dairy products,
and too much SSD and proteins. In line with other research
(25), these results suggest that the SSN guidelines do not
have the expected impact on healthy eating and that other
measures might be more effective on food purchasing and
food eating behaviors (i.e., measures such as changes in
prices). Previous studies have shown that, even when known,
adherence to the SSN guidelines is low (30–33). Moreover, in
another pilot study conducted with the same child population,
knowledge of the dietary guidelines at baseline was about
40% (60). In order to increase the likelihood of success,
interventions that use more holistic approaches, such as
Social Marketing, and that consider and intervene at different
levels (individual, environmental, policy) are recommended
(61–66). There is a need for behavior change interventions,
that is, interventions whose aim is not only to educate but
also to achieve actual behavior change. These interventions
should be family and population based. Since children in
Switzerland eat primarily at home, and since there are already
interventions that take place at school, school interventions
are not the object of recommendations of the authors. Future
studies should also use consistently the same measurement
tools, in order for comparisons to be meaningful. At the
environmental level, governments should further discuss grocery
store food presentations, making healthier food more visible and
less expensive.

The strengths of this study include the reliance on a previously
tested measurement tool in this population that reflects the food
choices of the population. This also allowed to compare data
with previous data from the same population, using the same
sampling technique. Another strength is that our sample includes
children from all BMI categories and not only overweight and
obese children. This afforded an understanding of what healthy
weight children eat and debunk any misunderstanding that they
are more likely to follow nutrition guidelines.

The authors acknowledge several limitations. First, the protein
intake could not be divided into meat, fish, eggs, and vegetable
proteins, as was the case of the first study, because of the
way the item used to measure protein consumption was
constructed. Second, a critique, similar to studies using such
broad recruitment methods and few exclusion criteria, is that
participation in the study was voluntary. This might suggest that
participants were more conscious about the health consequences
of poor nutrition compared to the rest of the population. If
this was the case, it is not a limitation of this study, but rather
a call to action, since the results show a low adherence to
guidelines even in participants that might be considered more
motivated and aware of dietary guidelines than the general
population. Third, the authors acknowledge that missing data
is frequent in observational studies. The proportions of 13
and 23% missing values in BMI in children and their parents,
respectively, might have led to selection bias. Thus, our results
should be interpreted with caution. Moreover, the possibility of
unmeasured and measured cofounder factors, such as parental
income and employment status, could not be ruled out. However,
parental level of education was taken into account, which is
considered as a good proxy for socioeconomic status and is
usually widely accepted (67). Indeed, an Australian longitudinal
study showed that parental level of education plays a great role
in the food consumption of the children, even when parental
work status was taken into account. This study showed that
higher parental levels of education had a protective effect on
the food consumption of the children, even among unemployed
parents, or parents with a part-time job. Further, the tool used
to collect data (2-day food record), only recorded 2 days of
food consumption of the children. However, based on a study
comparing a 7-day food diary with this 2-day food record, data
showed that this tool was more reliable in collecting eating
behavior data of the children (49, 53). Indeed, children and their
parents were asked to independently record food consumption
of the children using a 7-day food diary and the 2-day food
record used in this study. The diary and food records completed
by parents were then compared to those completed by their
children, and agreement was measured. While for both the 7-
day food diary and the 2-day food records, the results showed
a high agreement between parents and children, for the 2-day
food record, the agreement was higher than that for the 7-day
food diary. A future study could compare the reliability of the 2-
day food record over 3–5 days. Finally, portion sizes were not
recorded, but the evidence shows that collecting portion sizes
is challenging for both adults and children (46, 49–53); thus,
new food consumption collecting tools such as this one are
urgently needed.
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In conclusion, adherence to food guidelines remains low in
Ticino, Switzerland. Measures to promote healthy eating are
necessary and should incorporate individual, environmental, and
policy approaches. Future research should focus on regularly and
systematically assessing adherence of the children to nutritional
guidelines, possibly at the national level and using the same
eating behavior measurement tool, providing evidence of needs
for behavior change interventions and health policy.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will
be made available by the authors upon request, without
undue reservation.

ETHICS STATEMENT

The study was reviewed by the ethics committee of the Canton
Ticino who deemed it exempt it in accordance with Swiss law.

The recommendations in theHelsinki Declaration were followed.
Parents and their children received written explanation about the
project and provided an online informed consent.

AUTHOR CONTRIBUTIONS

NR and LSS formulated the research question
and designed the study. NR carried out the study
and collected the data. RNAS analyzed the data.
All authors wrote the article and approved the
final manuscript.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fnut.2021.
641799/full#supplementary-material

REFERENCES

1. Federal Office of Public Health. Programme National Alimentation et Activité

Physique (PNAAP). (2014). Available online at: http://www.bag.admin.ch/
themen/ernaehrung_bewegung/13227/index.html?lang=fr (accessed January
13, 2014).

2. World Health Organization. WHO | Childhood overweight and obesity.
WHO. (2014). Available online at: http://www.who.int/dietphysicalactivity/
childhood/en/ (accessed October 22, 2014).

3. Schwimmer JB, Burwinkle TM, Varni JW. Health-related quality of life
of severely obese children and adolescents. JAMA. (2003) 289:1813–9.
doi: 10.1001/jama.289.14.1813

4. Reilly JJ, Methven E, McDowell ZC, Hacking B, Alexander D, Stewart L,
et al. Health consequences of obesity. Arch Dis Child. (2003) 88:748–52.
doi: 10.1136/adc.88.9.748

5. Reilly JJ, Kelly J. Long-term impact of overweight and obesity in childhood and
adolescence on morbidity and premature mortality in adulthood: systematic
review. Int J Obes. (2011) 35:891–8. doi: 10.1038/ijo.2010.222

6. Nyaradi A, Foster JK, Hickling S, Li J, Ambrosini GL, Jacques A,
et al. Prospective associations between dietary patterns and cognitive
performance during adolescence. J Child Psychol Psychiatry. (2014) 55:1017–
24. doi: 10.1111/jcpp.12209

7. Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria AS.
Childhood obesity: causes and consequences. J Family Med Prim Care. (2015)
4:187–92. doi: 10.4103/2249-4863.154628

8. Correa-Burrows P, Burrows R, Orellana Y, Ivanovic D. The relationship
between unhealthy snacking at school and academic outcomes: a population
study in Chilean schoolchildren. Public Health Nutr. (2015) 18:2022–30.
doi: 10.1017/S1368980014002602

9. Martin A, Booth JN, Young D, Revie M, Boyter AC, Johnston B, et al.
Associations between obesity and cognition in the pre-school years. Obesity.
(2016) 24:207–14. doi: 10.1002/oby.21329

10. Kunin-Batson AS, Seburg EM, Crain AL, Jaka MM, Langer SL, Levy RL, et al.
Household factors, family behavior patterns, and adherence to dietary and
physical activity guidelines among children at risk for obesity. J Nutr Educ
Behav. (2015) 47:206–15.e1. doi: 10.1016/j.jneb.2015.01.002

11. OECD.Health at a Glance: Europe 2016: State of Health in the EU Cycle. Paris:
Organisation for Economic Co-operation and Development (2016).

12. World Health Organization Regional Office for Europe. Growing up Unequal.
HBSC 2016 Study (2013/2014 Survey) Copenhagen (2016).

13. Arcila-Agudelo AM, Ferrer-Svoboda C, Torres-Fernàndez T, Farran-Codina
A. Determinants of adherence to healthy eating patterns in a population
of children and adolescents: evidence on the mediterranean diet in the city

of Mataró (Catalonia, Spain). Nutrients. (2019) 11:854. doi: 10.3390/nu110
40854

14. Zeller MH, Reiter-Purtill J, Modi AC, Gutzwiller J, Vannatta K, Davies
WH. Controlled study of critical parent and family factors in the
obesigenic environment. Obesity. (2007) 15:126–36. doi: 10.1038/oby.20
07.517

15. Andrews KR, Silk KS, Eneli IU. Parents as health promoters: a theory of
planned behavior perspective on the prevention of childhood obesity. J Health
Commun. (2010) 15:95–107. doi: 10.1080/10810730903460567

16. Wang Y, Min J, Khuri J, Li M. A systematic examination of the association
between parental and child obesity across countries. Adv Nutr. (2017) 8:436–
48. doi: 10.3945/an.116.013235

17. Bahreynian M, Qorbani M, Khaniabadi BM, Motlagh ME, Safari O,
Asayesh H, et al. Association between obesity and parental weight status
in children and adolescents. J Clin Res Pediatr Endocrinol. (2017) 9:111.
doi: 10.4274/jcrpe.3790

18. World Health Organization. European Food and Nutrition Action Plan

2015–2020. (2015). Available online at: http://www.euro.who.int/en/health-
topics/disease-prevention/nutrition/publications/2015/european-food-and-
nutrition-action-plan-20152020 (accessed May 5, 2017).

19. World Health Organization, Food and Agriculture Organization of the United
Nations. Preparation and Use of Food-Based Dietary Guidelines. Geneva:
FAO/WHO (1998).

20. World Health Organization. Food Based Dietary Guidelines in the WHO

European Region. Denmark: World Health Organization Europe (2003).
21. Herforth A, Arimond M, Álvarez-Sánchez C, Coates J, Christianson K,

Muehlhoff E. A global review of food-based dietary guidelines. Adv Nutr.

(2019) 10:590–605. doi: 10.1093/advances/nmy130
22. Walter P, Infanger E, Mühlemann P. Food pyramid of the swiss society

for nutrition. Ann Nutr Metab. (2007) 51:15–20. doi: 10.1159/0001
03562

23. Swiss Society for Nutrition. Swiss Food Pyramid. SGE. (2015). Available online
at: http://www.sge-ssn.ch/it/io-e-te/mangiare-e-bere/modo-equilibrato/
piramide-alimentare-svizzera/ (accessed May 31, 2015).

24. Bochud M, Chatelan A, Blanco JM, Beer-Borst S. Rapport Final MenuCH:

Anthropometric Characteristics and Indicators of Eating and Physical Activity

Behaviors in the Swiss Adult Population (en Anglais, Résumé en Français).

Lausanne: Federal Office of Public Health and Food Safety and Veterinary
Office (2017).

25. Schneid Schuh D, Guessous I, Gaspoz JM, Theler JM, Marques-
Vidal P. Twenty-four-year trends and determinants of change in
compliance with Swiss dietary guidelines. Eur J Clin Nutr. (2018) 73:859.
doi: 10.1038/s41430-018-0273-0

Frontiers in Nutrition | www.frontiersin.org 8 June 2021 | Volume 8 | Article 641799

https://www.frontiersin.org/articles/10.3389/fnut.2021.641799/full#supplementary-material
http://www.bag.admin.ch/themen/ernaehrung_bewegung/13227/index.html?lang=fr
http://www.bag.admin.ch/themen/ernaehrung_bewegung/13227/index.html?lang=fr
http://www.who.int/dietphysicalactivity/childhood/en/
http://www.who.int/dietphysicalactivity/childhood/en/
https://doi.org/10.1001/jama.289.14.1813
https://doi.org/10.1136/adc.88.9.748
https://doi.org/10.1038/ijo.2010.222
https://doi.org/10.1111/jcpp.12209
https://doi.org/10.4103/2249-4863.154628
https://doi.org/10.1017/S1368980014002602
https://doi.org/10.1002/oby.21329
https://doi.org/10.1016/j.jneb.2015.01.002
https://doi.org/10.3390/nu11040854
https://doi.org/10.1038/oby.2007.517
https://doi.org/10.1080/10810730903460567
https://doi.org/10.3945/an.116.013235
https://doi.org/10.4274/jcrpe.3790
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/european-food-and-nutrition-action-plan-20152020
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/european-food-and-nutrition-action-plan-20152020
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/publications/2015/european-food-and-nutrition-action-plan-20152020
https://doi.org/10.1093/advances/nmy130
https://doi.org/10.1159/000103562
http://www.sge-ssn.ch/it/io-e-te/mangiare-e-bere/modo-equilibrato/piramide-alimentare-svizzera/
http://www.sge-ssn.ch/it/io-e-te/mangiare-e-bere/modo-equilibrato/piramide-alimentare-svizzera/
https://doi.org/10.1038/s41430-018-0273-0
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


Rangelov et al. Children’s Adherence to Nutrition Guidelines

26. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior:
conception to adolescence. J Law Med Ethics. (2007) 35:22–34.
doi: 10.1111/j.1748-720X.2007.00111.x

27. Campbell KJ, Crawford DA, Salmon J, Carver A, Garnett SP, Baur
LA. Associations between the home food environment and obesity-
promoting eating behaviors in adolescence. Obesity. (2007) 15:719–30
doi: 10.1038/oby.2007.553

28. Bürgi F, Meyer U, Niederer I, Ebenegger V, Marques-Vidal P, Granacher
U, et al. Socio-cultural determinants of adiposity and physical activity in
preschool children: a cross-sectional study. BMC Public Health. (2010) 10:733.
doi: 10.1186/1471-2458-10-733

29. Salvy SJ, Elmo A, Nitecki LA, Kluczynski MA, Roemmich JN. Influence
of parents and friends on children’s and adolescents’ food intake and food
selection. Am J Clin Nutr. (2011) 93:87–92. doi: 10.3945/ajcn.110.002097

30. Mejía D, Berchtold A, Bélanger RE, Kuntsche EN, Michaud PA, Surís
JC. Frequency and effects of meeting health behaviour guidelines among
adolescents. Eur J Public Health. (2013) 23:8–13. doi: 10.1093/eurpub/cks050

31. Federal Food Safety and Veterinary Office. MenuCH - Risultati Relativi ai

Consumi Alimentari. Bern (2017).
32. Schneid Schuh D, Campos Pellanda L, Guessous I, Marques-Vidal P.

Trends and determinants of change in compliance to dietary guidelines
in a Swiss community-dwelling sample. Prev Med. (2018) 111:198–203.
doi: 10.1016/j.ypmed.2018.03.008

33. Chatelan A, Gaillard P, Kruseman M, Keller A. Total, added, and free
sugar consumption and adherence to guidelines in Switzerland: results
from the first national nutrition survey menuCH. Nutrients. (2019) 11:1117.
doi: 10.3390/nu11051117

34. Suggs LS, Della Bella S, Marques-Vidal P. Low adherence of Swiss
children to national dietary guidelines. Prev Med Rep. (2016) 3:244–9.
doi: 10.1016/j.pmedr.2016.03.004

35. Lamprecht S. Monitoraggio Della Strategia a Lungo Termine di Promozione

Salute Svizzera - Indicatori Relativi al Settore “Peso Corporeo Sano” Bern:
Promozione Salute Svizzera (2012).

36. Federal Office of Public Health. xMOSEB Sistema di Monitoraggio

Alimentazione e Attività Fisica - Raccolta di Indicatori Relativi al Programma

Nazionale Alimentazione e Attività Fisica (PNAAF). Bern (2012).
37. Bringolf-Isler B, Schindler C, Kayser B, Suggs LS, Probst-Hensch N, the

SOPHYA Study Group. Objectively measured physical activity in population-
representative parent-child pairs: parental modelling matters and is context-
specific. BMC Public Health. (2018) 18:1024. doi: 10.1186/s12889-018-5949-9

38. Papadaki S, Mavrikaki E. Greek adolescents and the Mediterranean
diet: factors affecting quality and adherence. Nutrition. (2015) 31:345–9.
doi: 10.1016/j.nut.2014.09.003

39. García Cabrera S, Herrera Fernández N, Rodríguez Hernández C, Nissensohn
M, Román-Viñas B, Serra-Majem L. Test KIDMED; prevalencia de la baja
adhesión a la dieta mediterránea en niños y adolescentes: revisión sistemática.
Nutr Hospital. (2015) 32:2390–9. doi: 10.3305/nh.2015.32.6.9828

40. Archero F, Ricotti R, Solito A, Carrera D, Civello F, Di Bella R, et al. Adherence
to the mediterranean diet among school children and adolescents living
in northern italy and unhealthy food behaviors associated to overweight.
Nutrients. (2018) 10:1322. doi: 10.3390/nu10091322

41. Rangelov N, Suggs LS. Using strategic social marketing to promote healthy
nutrition and physical activity behaviors to parents and children in
Switzerland: the development of FAN. Cases Public Health Commun Market.

(2015) 8:27–50. Available online at: http://casesjournal.org/casesv8-2/
42. Garcia JM, Teixeira P. Organic versus conventional food: a

comparison regarding food safety. Food Rev Int. (2017) 33:424–46.
doi: 10.1080/87559129.2016.1196490

43. ZimmermannMB, Gübeli C, Püntener C, Molinari L. Detection of overweight
and obesity in a national sample of 6–12-y-old Swiss children: accuracy and
validity of reference values for bodymass index from theUS centers for disease
control and prevention and the international obesity task force. Am J Clin

Nutr. (2004) 79:838–43. doi: 10.1093/ajcn/79.5.838
44. McPherson RS, Hoelscher DM, Alexander M, Scanlon KS, Serdula MK.

Dietary assessment methods among school-aged children: validity and
reliability. Prev Med. (2000) 31:S11–33. doi: 10.1006/pmed.2000.0631

45. Johnson RK. Dietary intake–how dowemeasure what people are really eating?
Obes Res. (2002) 10(Suppl. 1):63S−8S. doi: 10.1038/oby.2002.192

46. Collins CE, Watson J, Burrows T. Measuring dietary intake in children and
adolescents in the context of overweight and obesity. Int J Obes. (2010)
34:1103–15. doi: 10.1038/ijo.2009.241

47. Bokhof B, Buyken AE, Dogan C, Karaboga A, Kaiser J, Sonntag A,
et al. Validation of protein and potassium intakes assessed from 24 h
recalls against levels estimated from 24 h urine samples in children and
adolescents of Turkish descent living in Germany: results from the EVET!
Study. Public Health Nutr. (2012) 15:640–7. doi: 10.1017/S136898001100
2734

48. Kolodziejczyk JK, Merchant G, Norman GJ. Reliability and
validity of child/adolescent food frequency questionnaires
that assess foods and/or food groups. J Pediatr Gastroenterol

Nutr. (2012) 55:4–13. doi: 10.1097/MPG.0b013e31825
1550e

49. Rangelov N, Marques-Vidal P, Suggs LS. Reporting children’s food
consumption: a comparison of reliability between a 2-day food record and
a 7-day food diary. Nutrire. (2018) 43:24. doi: 10.1186/s41110-018-0083-0

50. Livingstone MB, Robson PJ. Measurement of dietary intake in
children. Proc Nutr Soc. (2000) 59:279–93. doi: 10.1017/S00296651000
00318

51. Thiagarajah K, Fly AD, Hoelscher DM, Bai Y, Lo K, Leone A, et al.
Validating the food behavior questions from the elementary school SPAN
questionnaire. J Nutr Educ Behav. (2008) 40:305–10. doi: 10.1016/j.jneb.2007.
07.004

52. Foster E, Adamson AJ, Anderson AS, Barton KL, Wrieden WL. Estimation of
portion size in children’s dietary assessment: lessons learnt. Eur J Clin Nutr.

(2009) 63:S45–9. doi: 10.1038/ejcn.2008.64
53. Rangelov N, Suggs LS, Marques-Vidal P. I did eat my vegetables.

Agreement between parent and child food intake diaries. Public

Health Nutr. (2016) 19:3106–13. doi: 10.1017/S13689800160
01488

54. Wardle J, Sanderson S, Guthrie CA, Rapoport L, Plomin R.
Parental feeding style and the inter-generational transmission
of obesity risk. Obes Res. (2002) 10:453–62. doi: 10.1038/oby.20
02.63

55. Vaughn AE, Martin CL, Ward DS. What matters most - what parents model
or what parents eat? Appetite. (2018) 126:102–7. doi: 10.1016/j.appet.2018.
03.025

56. Fernández-Alvira JM, Mouratidou T, Bammann K, Hebestreit A, Barba G,
Sieri S, et al. Parental education and frequency of food consumption in
European children: the IDEFICS study. Public Health Nutr. (2013) 16:487–98.
doi: 10.1017/S136898001200290X

57. Nazzaro C, Lerro M, Marotta G. Assessing parental traits affecting children’s
food habits: an analysis of the determinants of responsible consumption.Agric
Econ. (2018) 6:23. doi: 10.1186/s40100-018-0119-z

58. Benton D. Role of parents in the determination of the food preferences of
children and the development of obesity. Int J Obes Relat Metab Disord. (2004)
28:858–69. doi: 10.1038/sj.ijo.0802532

59. Bicchieri C. Norms in the Wild. How to Diagnose, Measure, and

Change Social Norms. New York, NY: Oxford University Press (2017).
doi: 10.1093/acprof:oso/9780190622046.001.0001

60. Rangelov N, Suggs LS, Occa A, Radchuk O, Schmeil A. Online games to
improve children’s knowledge of nutrition and physical activity guidelines
– A pilot study. Glob J Health Sci. (2017) 9:134. doi: 10.5539/gjhs.v9n
4p134

61. Gordon R, McDermott L, Stead M, Angus K. The effectiveness of
social marketing interventions for health improvement: what’s the
evidence. Public Health. (2006) 120:1133–9. doi: 10.1016/j.puhe.2006.
10.008

62. Stead M, Gordon R, Angus K, McDermott L. A systematic review
of social marketing effectiveness. Health Educ. (2007) 107:126–91
doi: 10.1108/09654280710731548

63. Stead M, Hastings G, McDermott L. The meaning, effectiveness and
future of social marketing. Obes Rev. (2007) 8(Suppl. 1):189–93.
doi: 10.1111/j.1467-789X.2007.00340.x

64. Evans WD, Christoffel KK, Necheles JW, Becker AB. Social marketing
as a childhood obesity prevention strategy. Obesity. (2010) 18:S23–6.
doi: 10.1038/oby.2009.428

Frontiers in Nutrition | www.frontiersin.org 9 June 2021 | Volume 8 | Article 641799

https://doi.org/10.1111/j.1748-720X.2007.00111.x
https://doi.org/10.1038/oby.2007.553
https://doi.org/10.1186/1471-2458-10-733
https://doi.org/10.3945/ajcn.110.002097
https://doi.org/10.1093/eurpub/cks050
https://doi.org/10.1016/j.ypmed.2018.03.008
https://doi.org/10.3390/nu11051117
https://doi.org/10.1016/j.pmedr.2016.03.004
https://doi.org/10.1186/s12889-018-5949-9
https://doi.org/10.1016/j.nut.2014.09.003
https://doi.org/10.3305/nh.2015.32.6.9828
https://doi.org/10.3390/nu10091322
http://casesjournal.org/casesv8-2/
https://doi.org/10.1080/87559129.2016.1196490
https://doi.org/10.1093/ajcn/79.5.838
https://doi.org/10.1006/pmed.2000.0631
https://doi.org/10.1038/oby.2002.192
https://doi.org/10.1038/ijo.2009.241
https://doi.org/10.1017/S1368980011002734
https://doi.org/10.1097/MPG.0b013e318251550e
https://doi.org/10.1186/s41110-018-0083-0
https://doi.org/10.1017/S0029665100000318
https://doi.org/10.1016/j.jneb.2007.07.004
https://doi.org/10.1038/ejcn.2008.64
https://doi.org/10.1017/S1368980016001488
https://doi.org/10.1038/oby.2002.63
https://doi.org/10.1016/j.appet.2018.03.025
https://doi.org/10.1017/S136898001200290X
https://doi.org/10.1186/s40100-018-0119-z
https://doi.org/10.1038/sj.ijo.0802532
https://doi.org/10.1093/acprof:oso/9780190622046.001.0001
https://doi.org/10.5539/gjhs.v9n4p134
https://doi.org/10.1016/j.puhe.2006.10.008
https://doi.org/10.1108/09654280710731548
https://doi.org/10.1111/j.1467-789X.2007.00340.x
https://doi.org/10.1038/oby.2009.428
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


Rangelov et al. Children’s Adherence to Nutrition Guidelines

65. Carins JE, Rundle-Thiele SR. Eating for the better: a social
marketing review (2000-2012). Public Health Nutr. (2014) 17:1628–39.
doi: 10.1017/S1368980013001365

66. Wolfenden L, Wyse R, Nichols M, Allender S, Millar L,
McElduff P. A systematic review and meta-analysis of whole of
community interventions to prevent excessive population weight
gain. Prev Med. (2014) 62:193–200. doi: 10.1016/j.ypmed.2014.
01.031

67. Alsharairi NA, Somerset S. Parental work status and children’s dietary
consumption: Australian evidence. Int J Consum Stud. (2018) 42:522–32.
doi: 10.1111/ijcs.12463

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

Copyright © 2021 Rangelov, Nogueira Avelar e Silva and Suggs. This is an open-

access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Nutrition | www.frontiersin.org 10 June 2021 | Volume 8 | Article 641799

https://doi.org/10.1017/S1368980013001365
https://doi.org/10.1016/j.ypmed.2014.01.031
https://doi.org/10.1111/ijcs.12463
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

	Policy and Food Consumption: What Nutrition Guidelines Are Swiss Children Meeting and What Determines Adherence?
	Introduction
	Methods
	Study Design and Sample
	Measures
	BMI
	Level of Education
	Adherence to Guidelines of the Swiss Society for Nutrition
	Fruit
	Vegetables
	Milk and Dairy Products
	Cereal
	SSD
	Proteins

	Statistical Analyses
	Ethics Statement

	Results
	Characteristics of the Participants
	Adherence With SSN Guidelines and Comparison With the Previous Study
	Factors Associated With Adherence to SSN Guidelines

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Supplementary Material
	References


