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Abstract

Background. The prevalence of overweight and obesity among children is rapidly increasing in many
countries. For this reason we decided to investigate the eating habits of 8-9 years old Tuscany children, by
paying attention to the frequency of their meals per day and to their food choices, also in relation to chil-
dren’s Body Mass Index (BMI) classes. In addition, we considered some environmental factors that could
affect children eating behaviors, such as parents’ BMI.

Methods. Data from the 2014 Tuscany nutritional surveillance system (part of the national periodical survey)
and collected from children, parents and teachers, have been linked to study of children’s eating habits.
Logistic regression analyses were used to investigate the association between incorrect dietary habits and

the potential predictors of overweight and obesity.

Results. More than half of the 2,163 children (68.64% overall, 67.61% females, 69.56% males) reported
to have eaten an appropriate breakfast in the morning, while 5.9% skipped breakfast and only 33.5% of
children ate an appropriate mid-morning snack. Logistic regression showed that having breakfast and
especially an adequate breakfast are protective factors against obesity (OR 0.57, p<0.01; OR 0.84; p=0.03

respectively).

Conclusion. In Tuscany Region, unhealthy dietary habits are common among children. The identified defi-
ciencies may be a harbinger of future public health problems.

Introduction

Overweight and obesity in all age groups
have widely increased in the last decades
and have been recognized as a serious public
health concern. Data estimate that about 13%
of the world’s adult population were obese
and that 41 million of children under 5 years
old were overweight or obese in 2014 (1-3).

The World Health Organization (WHO)
defines overweight and obesity as “abnormal
or excessive fat accumulation that may
impair health” (2). Body mass index (BMI)
is a simple index of weight for height usually
used for classification of overweight and
obesity and an increase in BMI represents a
significant risk factor for non-communicable
diseases such as cardiovascular diseases,
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diabetes, musculoskeletal disorders and some
cancers. Moreover, obesity in childhood is
correlated with a higher risk of obesity,
premature death and disability in adulthood
and once established is difficult to reverse
(3, 4). Lifestyles, in particular sedentary
habits and inadequate diet (5), play an
important role in population’s excess weight
of all age groups. Overweight and obesity
in childhood predispose to cardiovascular
and metabolic disorders, due to risk factors
such as an increase in arterial pressure,
the modification of the lipid profile and of
the glucidic metabolism. Awareness of the
problem represented by excess weight and
sedentary behaviors in childhood led to the
proposal of evidence-based intervention
strategies. In Italy, although we noticed an
overall reduction of the children obesity
over the years, the prevalence of overweight
and obesity in the central regions (21.0%
and 8.5%, respectively) and in the South
(25.3% and 15.5% respectively) is still
high, especially if compared with the
regions of the North (18.0% and 6.7%
respectively). In particular, the range of
variability of the prevalence of overweight
was 13.4% (Bolzano) - 28.6% (Campania);
while obesity is 4.4% (Bolzano) - 19.9%
(Campania) (6).

Dietary habits may also contribute to the
incidence and severity of overweight/obesity
in children and adolescents. Skipping
breakfast, low intake of fruit and vegetables,
high consumption of both sugar-sweetened
beverages (SSBs) and energy-dense snacks
may be dietary determinants of obesity
(7). Breakfast is considered as one of the
most important meals of the day, since it is
involved in maintaining cognitive function,
in activating metabolism and in supplying
the body with energy and important nutrients
(8-10). The habit of skipping breakfast in
childhood or adolescence may persist into
adulthood and has been associated with
higher adiposity measures in both cross-
sectional and longitudinal studies (11,
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12). Despite the importance of breakfast
consumption, the prevalence of breakfast
skipping among children and adolescents has
increased in the past few decades (13), and
about 20-30% of children and adolescents
skip breakfast in industrialized countries
(14). Many persons have a nutritionally
unhealthy breakfast; the lack of time or of
appetite upon awakening are the main given
explanations (15). In Italy the prevalence
of regular breakfast consumption tends to
decrease as children grow older (15, 16).
In addition, other nutritional surveys have
displayed how children’s eating habits can
be influenced by some home environments
such as eating patterns, BMI and educational
level of parents, especially of the mothers,
who, more than fathers, determine children’s
behaviors (17, 18).

A national surveillance system to evaluate
the nutritional status and key modifiable
behaviors associated with childhood
overweight and obesity in Italy was promoted
by the Ministry of Health in 2007. It is called
“OKkio alla SALUTE” (“Pay Attention
to Health”) and the responsibility for its
coordination was given to the Centre for
Epidemiology, Surveillance and Health
Promotion within the Istituto Superiore di
Sanita (National Institute of Health) (3). Itis
part of the Childhood Obesity Surveillance
Initiative (COSI) of the WHO Regional
Office for Europe (2, 3). Details of the
methodology are provided elsewhere (2, 3).
Tuscany participated in this project with a
representative sample at regional level. In
this study we describe the eating habits of a
sample of 8-9 years old Tuscany children, at
breakfast and at mid-morning lunch, and the
association between the frequency of these
meals and children’s BMI class, gender, as
well as their mothers” BMI class.

The main objective of our study is to
describe the nutritional status, dietary habits
of Tuscan children and school activities that
favor healthy nutrition, in order to guide
the implementation of useful and effective
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initiatives for the improvement of living
conditions and health of children in primary
schools.

Methods

In this study we report data regarding
the 2014 Tuscany regional survey “Okkio
alla salute”. In our region, to guarantee the
maximum level of territorial coverage, all
12 Local Health Units (LHUs) were invited
to participate by the regional coordination
center, and all agreed to join, and to
collaborate in the project. Once enrolled,
all 12 LHUs met for an explanation of the
protocol and to arrange the operational
formalities of the activities in Tuscany.
Cluster sampling was performed according
to the WHO cluster survey methodology,
with classes as the units of sampling.
Systematic cluster sampling (schools),
stratified by administrative district, was
applied. The number of children to be
studied was calculated on the basis of an
expected prevalence of overweight/obesity
of 30%, a desired precision of 1% using
a 95% confidence interval, and a design
effect of 2 (i.e. the number was doubled,
as required by cluster sampling). A total of
2.302 children aged between 7,5 and 9,5
years participated in the 2014 Tuscan survey
(1.210 boys and 1.092 girls). The surveys
had a response rate of 96%.

The survey was conducted by the staff
of the LHUs (30 operators) who were
trained in survey methods and height and
weight measuring technique. Each LHU
was provided with new Seca 872 scales and
with Seca 214 stadiometers for use during
the survey. Only trained sanitary personnel
measured the children’s height and weight,
using appropriate, standardized instruments.
Every child was weighed under standard
conditions: without shoes and wearing only
underclothes. We used electronic scales
with a liquid crystal display that measured
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weight down to 100 g. Height was measured
by means of a fixed or portable stadiometer
with a precision of 0.1 cm; exact decimal
age was calculated from the date of birth.
More information on this protocol is
available elsewhere (2, 3). Criteria for
childhood overweight and obesity BMI is
used internationally to classify childhood
as overweight or obese

BMI was then calculated from weight
and height, using the following formula:
weight (kg)/height (m2). Nutritional status
was estimated through the BMI for age,
according to Cole’s cut-offs (19) for
overweight and obesity, which cover the
2-18-year age-range and are based on the
adult cut-offs of 25 and 30 at 18 years. We
chose this reference because it has several
advantages for international use. First, it is
now a widely accepted BMI based reference
used for both childhood and adolescence
overweight and obesity and is recommended
for use in international comparisons. Second,
this method provides specific cut-off points
for boys and girls, according to their exact
age at measurement, expressed in decimal
years.

The data were obtained measuring and
getting information through a self-compiled
questionnaire by children aged 8-9 years
(attending the third grade of primary school)
and another self-compiled questionnaire for
their parents.

Approval of the protocol was obtained
from the institutional review board of the
National Institute of Health, including the
use of opt-out consent; parents could refuse
participation but the lack of a returned
form was taken to imply consent to their
child’s participation. All data were gathered
anonymously, so that individual participants
could not be identified. The above mentioned
“parental” questionnaire was distributed with
an introductory letter and the consent form,
and included questions about the respondents
(mother, father or other), and about their
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education. A different questionnaire,
distributed with the help of teachers in the
selected classes, was aimed specifically at
children. The children were asked to write if
they had had breakfast on the morning of the
survey and, if yes, they were asked to check a
list of aliments or add what they ate. The same
questions were asked about the mid-morning
snack. The foods that children said to have
eaten at breakfast were grouped, according
to the methodological protocol of Okkio
alla salute (20), in: foods with predominant
protein content (milk, yogurt, cheese, eggs) or
predominant glucidic content (bread, cereals,
bakery products, fruits etc.). Breakfast was
considered “adequate” if it envisaged the
consumption of foods belonging to the first
and the second groups. The collected data
were organized in a database and analyzed
using STATA, version 12. From the answers
means, percentages and standard deviations
were calculated. Logistic regression was
used to explore factors associated with the
outcome variables. Significance level was
set at p<0.05.

Results

From the 121 classes (2,540 children)
selected for the survey, 96.6% (2,303
children) expressed their willingness to
participate in this study. A total 2,163
children (including 1,091 males and 1,018
females) presented enough data to be
included in our analysis.

Parents who refused their authorization
for the participation of their children were
only 4% of the total. Data were analyzed
only for those children who were at school
on the day of the interview and who filled
their questionnaires (2,303 children). The
pattern of missing values had the effect
of reducing the total number of subjects
available for the logistic regression models
from 2,303 to 2,163 (85.2%): 52.6% were
males, 47.4% females. Looking at the
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nutritional status using the BMI we can see
that in 2014 the mean BMI was 17.58 Kg/
m? (SD 2.96), the mean BMI for females
was 17.43 (SD 2.90), the mean BMI for
males was 17.72 (SD 3.01), the difference
between males and females was statistically
significant (p<0.05).

Looking at different classes of nutritional
status we can see that the prevalence of
underweight is 1.62% (0.83% in males
vs 2.49% in females), the prevalence of
overweight is 19.66% (19.0% in males vs
20.4% in females), and the prevalence of
obesity is 7.6% (8.5% in males vs 6.6%
in females) (Table 1). All the differences
between males e females are statistically
significant.

Dietary habits

In Table 2 a,b,c,d and 3 a,b,c,d, are
reported the prevalences of the dietary
habits. More than half of the children
(68.64% overall: 67.61% of females,
69.56% of males) reported to have eaten an
appropriate breakfast in the morning, while
5.9% skipped breakfast, and only 33.5% of
the children ate an appropriate mid-morning
snack.

Type of food consumed for breakfast and
mid-morning snack

Table 2 a,b,c,d lists the types of food
more frequently consumed by children for
the morning breakfast by gender. Milk with
or without cocoa was the most frequently
consumed food at breakfast (75.6%),
followed by biscuits (46.3%) and cereals
(18%). About 15.7% of children consumed
industrial sweet snacks and 3% consumed
croissants. Only 7.2% of children consumed
fruits or freshly prepared fruit juices and
4.5% consumed yogurt. In general males
and females show similar percentages; only
for tea and biscuits we observed a significant
difference in favour of females and only
for twinkies and corn flakes we observed a
significant difference in favour of males.
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Dietary habits regarding the mid-morning
snack

Fruit was consumed by 20.9% of children,
ranging from about 19% in males to 23% in
females (p<0.05). Moreover, fruit represents
the most offered mid-morning snack by
schools (86.6%) (Table 4). A similar
percentage of children (18.5%) consumed
“focaccia” (a sort of pizza bread). Males
consumed significantly more juice than
females (20.4% vs. 15.2%) (Table 3a).

Dietary habits and BMI

Analyzing the breakfast and the mid-
morning snack frequency in relation to
children’s BMI classes, we observed that
normal-weight children generally tend
to consume these meals more frequently
than overweight and obese children. This
tendency is evident, in particular, for
breakfast (p<0.01), while it is not significant,
for mid-morning snack. Furthermore, it
appears that, though the consumption
frequency of these two meals is elevated,
breakfast is the meal less consumed by
overweight and obese children.

Multivariate analyses

The results of the logistic regression
models applied to the dietary habits reported
in Tables, showed a positive correlation
between the overweight/obesity of parents
with overweight/obesity of sons (OR 1.94
mother, OR 1.75 father, all p<0.01). This
is particularly evident for females: the
odds ratios for overweight/obesity of their
parents (1.98 father, 2.19 mother) were

263

higher than those of males (1.79 father,
2.03 mother).

Logistic regression showed also that
having breakfast and especially an adequate
breakfast are protective factors against
obesity (OR 0.84; p=0.03; OR 0.57, p<0.01
respectively).

Discussion and conclusions

Among Tuscan children 27.22% resulted
to be overweight/obese/heavy obese
according to Cole’s criteria. The obtained
information provided some indications
about the eating habits of 3rd-grade children
in Tuscany region, but didn’t provide any
information about the quantities of eaten
foods. To obtain that, a nutrition diary is
suggested. 94% of children reported to have
had breakfast, while only 3% declared to have
skipped it. Nutrition experts agree upon the
importance of a breakfast that should cover
at least 25% of the necessary caloric intake
and should supply a quantity of balanced
nutrients; it has also been observed that
eating breakfast may influence children’s
cognitive abilities, especially the memory
(21). Moreover, eating an adequate breakfast
may help control body weight because of a
reduced dietary fat intake and a minimized
impulsive snacking (22, 23).

Having breakfast in the early morning
may be a good way to control the body
weight; it has been suggested that individuals
who do not eat breakfast have a greater
overall daily energy intake (24-27).

Table 1 - Percentages of children, classified according to Cole’s criteria (all p<0.05).

Cole’s category Total % Males Females
Underweight 1.62 0.83 2.49
Normal weight 71.17 71.70 70.57
Overweight 19.65 19.00 20.39
Obesity 6.16 6.73 5.54
Severe obesity 1.40 1.74 1.01
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Table 2a — Percentages of children who ate specific foods for breakfast (in the day of the interview).

Breakfast Total % Males Females P value
Frequency of breakfast consumption 94.08 93.96 94.22 n/s
Milk 61.26 63.03 59.30 n/s
Milk chocolate 14.29 14.00 14.61 n/s
Tea 6.89 5.72 8.18 0.02
Juice 6.06 6.95 5.06 n/s
Orange fresh juice 3.24 3.08 341 n/s
Croissant 3.01 2.99 3.02 n/s
Brioche 3.98 4.31 3.60 n/s
Twinkie 11.70 13.03 10.22 0.04
Biscuits 46.32 43.31 49.66 <0.01
Sandwiches 1.62 1.94 1.27 n/s
Bread with jam 3.33 3.61 3.02 n/s
Bread with Nutella® 5.22 5.11 5.36 n/s
Pizza 0.92 1.14 0.68 n/s
Crackers 0.92 0.88 0.97 n/s
Rusks 5.18 5.37 4.97 n/s
Cake 2.40 2.29 2.53 n/s
Yogurt 4.48 4.05 4.97 n/s
Corn flakes 16.55 18.31 14.61 0.02
Fruit 4.07 4.58 3.51 n/s
Egg 0.51 0.62 0.39 n/s
Right carbs intake' 93.39 92.52 94.35 n/s
Right protein intake' 79.38 81.16 7741 0.03

(1 = calculated on the basis of the given answers and on the basis of “Okkio alla salute” protocol; n/s= not statistically

significant)

Table 2b — Percentages of children who ate specific foods for breakfast (in the day of the interview) divided per BMI

class.
TOTAL Underweight Normal Overweight Obesity Severe
(N=37) weight (N =450) (N=141) obesity
(N =1628) (N =31)
Frequency of breakfast consumption 97.30 94.96 92.67 87.23 96.77
Milk 70.27 58.05 57.78 48.94 58.06
Milk chocolate 13.51 13.08 15.56 11.35 12.90
Tea 8.11 6.51 5.11 7.80 12.90
Juice 5.41 5.59 5.33 7.80 9.68
Orange fresh juice 0.00 3.26 2.00 5.67 0.00
Croissant 2.70 2.70 2.89 4.26 3.23
Brioche 541 4.18 2.44 2.13 3.23
Twinkie 10.81 12.04 8.00 9.93 6.45
Biscuits 48.65 44.72 41.56 34.75 41.94
Sandwiches 0.00 1.54 1.56 1.42 3.23
Bread with jam 0.00 3.26 3.33 2.84 0.00
Bread with Nutella® 541 4.73 5.78 2.84 9.68
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Pizza 5.41 0.80 0.89 0.71 0.00
Crackers 0.00 0.98 0.67 0.71 0.00
Rusks 0.00 4.67 6.44 2.13 9.68
Cake 5.41 2.21 2.44 2.13 0.00
Yogurt 0.00 3.93 5.33 5.67 3.23
Corn flakes 10.81 15.23 17.11 16.31 9.68
Fruit 0.00 4.05 2.89 4.26 0.00
Eggs 2.70 0.43 0.22 1.42 0.00
Adequate Breakfast 67.57 69.41 70.22 58.16 54.84

Table 2c — Percentages of males who ate specific foods for breakfast, divided per BMI class.

MALES Underweight Normal Overweight Obesity Severe

(N=10) weight (N =229) (N=81) obesity
(N =863) (N =20)

Frequency of breakfast consumption 90 95.02 92.58 87.65 95
Milk 44 .44 63.78 61.79 60.56 63.16
Milk chocolate 11.11 12.93 17.92 15.49 15.79
Tea 11.11 5.37 4.72 9.86 10.53
Juice 11.11 6.71 7.55 8.45 5.26
Orange fresh juice 0 3.66 1.42 2.82 0
Croissant 0 2.93 2.36 5.63 5.26
Brioche 0 5 2.83 2.82 0
Twinkie 44 .44 13.90 8.96 11.27 10.53
Biscuits 33.33 43.66 43.40 39.44 47.37
Sandwiches 0 1.95 1.42 2.82 5.26
Bread with jam 0 3.54 4.72 2.82 0
Bread with Nutella® 11.11 5 5.66 4.23 5.26
Pizza 11.11 0.98 1.42 1.41 0
Crackers 0 0.98 0.94 0 0
Rusks 0 5 6.13 4.23 15.79
Cake 0 2.56 1.89 1.41 0
Yogurt 0 3.54 6.13 5.63 0
Corn flakes 0 17.20 23.11 19.72 10.53

Fruit 0 4.51 3.77 7.04 0
Egg 0 0.61 0 2.82 0
Adequate Breakfast 20 70.68 70.74 65.43 55

Table 2d — Percentages of females who ate specific foods for breakfast (in the day of the interview) divided per BMI

class.

FEMALES Underweight Normal Overweight Obesity Severe
N=27) weight (N =221) (N =60) obesity

(N =765) (N=11)

Frequency of breakfast consumption 100 94.90 92.76 86.67 100

Milk 81.48 58.13 62.93 50 54.55

Milk chocolate 14.81 14.74 15.61 9.62 9.09

Tea 7.41 8.54 6.34 7.69 18,18
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Juice 3.70 4.96 3.90 9.62 18.18
Orange fresh juice 0 3.17 2.93 11.54 0
Croissant 3.70 2.75 3.90 3.85 0
Brioche 7.41 3.72 2.44 1.92 9.09
Twinkie 0 11.29 8.29 11.54 0
Biscuits 55.56 50.96 46.34 40.38 36.36
Sandwiches 0 1.24 1.95 0 0
Bread with jam 0 3.31 2.44 3.85 0
Bread with Nutella® 3.70 4.96 6.83 1.92 18.18
Pizza 3.70 0.69 0.49 0 0
Crackers 0 1.10 0.49 1.92 0
Rusks 0 4.82 7.80 0 0
Cake 7.41 2.07 341 3.85 0
Yogurt 0 4.82 5.37 7.69 9.09
Corn flakes 14.81 14.74 13.66 17.31 9.09
Fruit 0 3.99 2.44 1.92 0
Eggs 3.70 0.28 0.49 0 0
Adequate Breakfast 85.19 67.97 69.68 48.33 54.55

Table 3a — Percentages of children who ate specific foods for mid morning (in the day of the interview).

Mid morning lunch Males Females P value
Frequency of mid-morning lunch consumption 97.91 97.52 98.35 n/s
Juice 17.96 20.42 15.23 <0.01
Drink 0.76 0.93 0.56 n/s
Tea 4.71 4.75 4.67 n/s
Snack 4.22 4.58 3.83 n/s
Yogurt 6.18 4.83 7.66 <0.01
Twinkie 14.13 14.07 14.21 n/s
Biscuits 11.02 11.86 10.09 n/s
Sandwiches 16.22 17.12 15.23 n/s
Crackers 10.09 8.73 11.59 0.02
Rusks 0.93 0.93 0.93 n/s
Focaccia 18.53 18.56 18.50 n/s
Croissant 1.91 2.12 1.68 n/s
Brioches 2.22 2.54 1.87 n/s
Fruit 20.89 18.98 22.99 0.01

Table 3b — Percentages of children who ate specific foods for mid morning (in the day of the interview), divided per
BMI class.

TOTAL Under- Normal Over- Obesity Severe
weight weight weight (N=141) obesity
(N=37) (N=1628) (N =450) (N =31)
Frequency of mid-morning lunch consumption 97.30 97.97 97.56 97.87 100
Juice 10.81 18.73 14.89 16.31 12.90

Drink 0.00 0.86 0.22 1.42 0.00
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Tea

Snack
Yogurt
Twinkie
Biscuits
Sandwiches
Crackers
Rusks
Focaccia
Croissant
Brioches
Fruit
Adequate mid morning lunch

2.70
8.11
0.00
18.92
16.22
13.51
8.11
0.00
27.03
0.00
0.00
13.51
21.62

4.55
4.30
5.16
14.74
10.69
15.85
9.95
0.80
18.12
1.72
2.27
20.33
32.92

4.00
4.44
8.89
12.44
9.78
17.11
8.44
0.44
16.89
2.67
0.89
20.89
35.56

7.09
0.71
7.09
7.80
13.48
12.06
14.18
2.13
21.99
2.13
4.26
21.28
36.17
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9.68
3.23
12.90
9.68
12.90
16.13
3.23
6.45
16.13
0.00
6.45
19.35
38.71

Table 3c — Percentages of females who ate specific foods for mid morning (in the day of the interview), divided per

BMI class.
Females Underweight ~ Normal Overweight  Obesity  Severe
(n=27) weight (n=221) (n=60) obesity
(n=765) (n=11)
Frequency of mid-morning lunch consumption 100 98.95 96.38 96.67 100
Juice 11.11 16.82 10.33 15.52 9.09
Drink 0 0.66 0.47 0 0
Tea 3.70 4.24 5.63 6.90 9.09
Snack 11.11 3.84 4.23 0 0
Yogurt 0 7.15 9.39 8.62 27.27
Twinkie 11.11 15.50 12.21 6.90 9.09
Biscuits 18.52 9.93 10.33 6.90 18.18
Sandwich 14.81 15.89 13.62 12.07 18.18
Crackers 11.11 11.66 9.39 17.24 0
Rusks 0 0.93 0.47 3.45 0
Focaccia 29.63 18.54 17.37 18.97 18.18
Croissant 0 1.46 2.82 1.72 0
Brioches 0 1.72 0.94 5.17 9.09
Fruit 14.81 2291 2441 24.14 9.09
Adequate mid morning lunch 30.43 37.15 40.47 43.64 18.18

Table 3d — Percentages of males who ate specific foods for mid morning (in the day of the interview), divided per

BMI class.
Males Underweight Normal Overweight  Obesity Severe
(N =10) weight (N =229) (N =381) obesity
(N =863) (N =20)
Frequency of mid-morning lunch consumption 90 97.33 98.69 98.77 95.24
Juice 11.11 21.19 19.91 17.50 15
Drink 0 1.07 0 2.50 0
Tea 0 5 2.65 7.50 10
Snack 0 4.88 4.87 1.25 5
Yogurt 0 3.57 8.85 6.25 5
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Twinkie

Biscuits 11.11
Sandwiches 11.11

Crackers
Rusks
Focaccia
Croissant
Brioches

Fruit 11.11
Adequate mid morning lunch 11.11
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14.64 13.27 8.75 10
11.79 9.73 18.75 10
16.43 21.24 12.50 15
8.81 7.96 12.50 5
0.71 0.44 1.25 10
18.45 17.26 25 15
2.02 2.65 2.50 0
2.86 0.88 3.75 5
18.81 18.58 20 25
3342 33.95 37.50 50

Table 4 — Types of mid morning snacks offered by
schools.

Mid morning lunch (offered by school) n=709

Fruit 86.60
Yogurt 10.58
Juice 5.22
Sandwiches 1.97
Pizza 3.24
Biscuits 2.82
Other 9.31

The favorite breakfast by Tuscan children,
even considering the slight differences
between BMI classes, was milk and biscuits.
Milk consumption is important for calcium
intake, and its role is well-known for bone
growth and for child’s overall health. An
inverse association between frequency of
milk consumption and body mass in children
has been shown by a recent Italian study
(28).

Cereals are the third most consumed food:
they represent a positive eating behavior,
because the consumption of cereals at
breakfast could promote the maintenance of
a healthy body weight and nutrient intakes
in children (8). Instead, we may underline
an insufficient tendency to consume yogurt,
fresh fruit and fresh-squeezed fruit juice at
breakfast.

The percentage of children who skip
breakfast in our study is lower compared

with other European countries, which
show percentages ranging from 10 to 30%
(29, 30). A study conducted in England
shows that 14% of children aged 5-15 skip
breakfast with considerable variation in
the age subgroups; in particular, among
the 7-10 years old children, the percentage
skipping breakfast is 6% (31). Compared
with those who have breakfast, breakfast
skippers have reduced intakes of many
nutrients, including vitamins A, E, C, B6
and B12, folate, iron, calcium, phosphorus,
magnesium, potassium and dietary fibres
(32, 33). Breakfast skippers are also less
likely to meet the daily recommendations
for food groups such as vegetables and
fruits (34). Conversely, eating breakfast
may prevent energy dense snacking and
the consumption of energy-rich foods (35).
Moreover, regular breakfast consumption
has been associated with improved cognitive
performance and with overall dietary quality
and nutritional profiles in school-aged
children and adolescents (36, 37).
Breakfast has an essential role for a
healthy diet and may be considered the
most important meal of the day for its
association with overall nutritional quality
of the diets of children, but also with
academic performance and psychosocial
functioning; efforts should be made to
promote regular consumption of a nutritious
breakfast (38). In Italy over 30% of children
eat a nutritionally unbalanced breakfast
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and about 65% an abundant mid-morning
snack. Healthy food, like fruit, fruit juice
and yogurt, are infrequent. Approximately
98% of children reported having had mid-
morning snack. It is important for children
to consume mid-morning snack, as too much
time may pass between breakfast and lunch,
which may cause metabolic imbalances
with a consequential drop in blood sugar
level. Eating multiple, small meals may
suppress hunger and overall serum insulin
concentrations (39).

About the mid-morning snack, we can
highlight that fruit juice and tea, which are
sugar sweetened beverages, are the most
frequently consumed liquid foods, while
fruit, focaccia, sandwiches and pre-packaged
snacks are the most frequently consumed
solid foods. As reported in a previous
study (40), this may be partly due to the
insufficient availability of healthy foods at
the distribution centers in the schools, as
well as a certain standardization of preferred
eating behaviors in the school setting, which
includes a tendency to imitate. Contrariwise,
a positive result comes from the evidence
that fresh fruit consumption has increased
compared to the previous edition of the
Tuscan survey (40): this is especially due
to school initiatives (86.6% of the Tuscan
schools offered fruit for mid morning
snack). As demonstrated in a previous study
(40), assuming that, at school, children are
inclined to imitate each other, we expected
that the percentages of the consumption
frequency of each eaten food would have
been very close for all BMI classes at
mid-morning snack. Conversely we didn’t
observe this phenomenon.

Consumption of breakfast was associated
with child’s BMI class. Obese children
resulted to frequently skip breakfast: this
datum may indicate that these children have
amore incorrect distribution of daily caloric
intake than normal-weight children. This is in
line with Ma Y’s study (41). Moreover, many
nutritional surveys report that adolescents
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with a consistent meal pattern were leaner
than those with an inconsistent meal pattern
(42). This observation is in agreement with
studies showing a link between obesity and
skipping meals (43, 44).

The attitude of skipping breakfast may
be due to several factors. In a lot of families
both parents work, and the lack of time
represents an important factor in determining
whether to have breakfast and what types
of foods to consume in the morning (40).
In addition, it is very important the role of
the environment, and especially family’s
and mother’s incorrect eating habits, that
are transferred to the child (40). We found a
positive correlation between the overweight/
obesity of parents with overweight-obesity
of sons. Parents’ weight status is a well-
known risk factor for obesity-overweight in
children. A recently published study showed
important similarities between children’s
and parental dietary behavior (45). Maternal
consumption of some foods has been shown
to be associated with a child’s higher intake
of the same foods (17, 46).

The 86.60% of mid-morning lunches
offered by schools enrolled in our study,
was represented by fruit, probably as a
consequence of the European initiatives.
The European program “Fruit at School”
was introduced in 2007 with the aim to
increase fruit and vegetables consumption
by children and to implement initiatives
that could support healthier eating habits
and a more balanced nutrition. Beneficiaries
of the program were children of school
age from six to eleven years or, as used in
the national school system, children who
attended primary/elementary school (47).
However fruit consumption during mid-
morning snack still remains low (20.89%)
although higher than 2006 edition of the
Tuscan survey (7.8%) (40).

Our study, analyzing certain aspects of
the eating behaviors of children ages 8-9 in
Tuscany, showed that some habits need an
appropriate intervention vs both parents and
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children. Children of normal weight had a
greater tendency to consume meals more
regularly; this may lead us to believe that
obese children tend to eat more frequently
between meals, or that they have a habit of
“munching” throughout the day (40). In
order to confirm these data, further studies
must be conducted specifically for this
purpose.

The lifestyles are strictly connected with
chronic non-communicable diseases and
have a strong impact on health. Through
national programs Italy has stepped up its
actions to the promotion of healthy lifestyles,
developing interventions aimed at changing
individual behavior and creating healthy
environmental conditions that promote
healthy lifestyles. Overweight and obesity,
particularly among children, represent a
major challenge for public health. “OKkio
alla salute” is a valuable tool to identify
problems, plan interventions and evaluate
the effectiveness of those implemented
incentives.

This study has various limits that need to
be taken into account in the interpretation
of the results. The most important was
represented by the questionnaire: children
reported what they ate the day of the
survey, so we could have only a picture
of a specific day. A food diary of a week
would be certainly more reliable to have a
real description of children’s eating habits.
Data collected through self-report may
signify that some errors could be introduced
attenuating the statistical relationships,
this suggests that the actual relationships
between the variables considered in the study
might be even stronger. Our study analyzed
the dietary behaviors of Tuscan children and
found a significant association between the
nutritional status of parents and overweight
and obesity in school-aged children. There
is a need to enhance physical activity, sports,
and recreational opportunities at school as
well as at home to prevent overweight and
obesity in children. It is also necessary to go
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on with health-promoting campaigns in order
to increase the assumption of healthier foods,
such as fruits and vegetables. These will be
important primary prevention measures to
combat the epidemic of non-communicable
diseases.

Riassunto

“OKKIO alla salute 2014” risultati dal campione
toscano

Introduzione. La prevalenza del sovrappeso e
dell’obesita nei bambini ¢ in rapida crescita in molti
paesi. Per questo motivo ¢ stato interessante studiare le
abitudini alimentari di bambini di 8-9 anni in Toscana,
prestando attenzione alla frequenza giornaliera dei pasti
e alle loro scelte alimentari, anche in relazione alle classi
di BMI (Body Mass Index) dei bambini. Inoltre abbiamo
considerato alcuni fattori ambientali che potrebbero in-
fluenzare i comportamenti alimentari dei bambini, come
il BMI dei genitori.

Metodi. I dati del sistema di sorveglianza nutriziona-
le regionale del 2014 e raccolti da bambini, genitori e
insegnanti, sono stati messi insieme per determinare le
abitudini alimentari dei bambini. La regressione logistica
¢ stata usata per indagare 1’associazione tra abitudini
alimentari erronee e i loro potenziali predittori.

Risultati. Piu della meta dei 2.163 bambini (68,64%)
(67,61% delle femmine, 69,56% dei maschi) hanno rife-
rito di aver mangiato una colazione adeguata al mattino,
mentre il 5,9% ha saltato la colazione, solo il 33,5%
dei bambini ha mangiato un’adeguata merenda di meta
mattina. La regressione logistica ha dimostrato che fare
la prima colazione e soprattutto una colazione adeguata
sono fattori protettivi contro I’obesita (OR 0,57, p <0,01;
OR 0,84; p = 0,03 rispettivamente).

Conclusione. Nella regione Toscana, le abitudini ali-
mentari scorrette sono comuni tra i bambini. Le carenze
identificate potrebbero essere un segno di futuri problemi
di sanita pubblica.

References

1. Sacchetti R, Dallolio L, Musti MA, et al. Effects
of a school based intervention to promote healthy
habits in children 8-11 years old, living in the
lowland area of Bologna Local Health Unit. Ann
Ig 2015; 27(2): 432-46.

2. Wijnhoven TM, van Raaij JM, Spinelli A, et al.
WHO European Childhood Obesity Surveillance



Dietary habits of Tuscan Children

10.

12.

Initiative: body mass index and level of over-
weight among 6-9-year-old children from school
year 2007/2008 to school year 2009/2010. BMC
Public Health 2014; 14: 806.

Lauria L, Spinelli A, Cairella G, Censi L, Nar-
done P, Buoncristiano M. Dietary habits among
children aged 8-9 years in Italy. Ann Ist Super
Sanita 2015; 51(4): 371-81.

Lazzeri G, Panatto D, Pammolli A, et al. Trends
in overweight and obesity prevalence in Tuscan
schoolchildren (2002-2012). Public Health Nutr
2015; 18(17): 3078-85.

INRAN. Linee guida per una sana alimentazione
italiana, 2003. Available on: http://www.salute.
gov.it/imgs/C_17_pubblicazioni_652_allegato.
pdf [Last accessed 2017 Nov 14].

Epicentro. Obesita, dati epidemiologici, 2017.
Available from: http://www.epicentro.iss.it/
problemi/obesita/EpidItalia.asp [Last accessed
2017 Nov 14].

World Health Organizatio (WHO), Regional Office
for Europe. European Food and Nutrition Action
Plan 2015-2020. Copenhagen, 2014. Available
on: http://www.euro.who.int/__data/assets/pdf_
file/0008/253727/64wd14e_FoodNutAP_140426.
pdf [Last accessed 2017 Nov 14].

Fayet-Moore F, Kim J, Sritharan N, Petocz P.
Impact of Breakfast Skipping and Breakfast
Choice on the Nutrient Intake and Body Mass
Index of Australian Children. Nutrients 2016;
8(8). pii: E487.

Zakrzewski JK, Gillison FB, Cumming S, et al.
Associations between breakfast frequency and
adiposity indicators in children from 12 countri-
es. Int J Obes Suppl 2015; 5(Suppl 2): S80-8.
Kesztyus D, Traub M, Lauer R, Kesztyus T,
Steinacker JM. Skipping breakfast is detrimen-
tal for primary school children: cross-sectional
analysis of determinants for targeted prevention.
BMC Public Health 2017; 17(1): 258.
Hallstrom L, Labayen I, Ruiz JR, et al. Breakfast
consumption and CVD risk factors in European
adolescents: the HELENA (Healthy Lifestyle
in Europe by Nutrition in Adolescence) Study.
Public Health Nutr 2013; 16(7): 1296-305.
Szajewska H, Ruszczynski M. Systematic re-
view demonstrating that breakfast consumption
influences body weight outcomes in children and
adolescents in Europe. Crit Rev Food Sci Nutr
2010; 50(2): 113-9.

Alexy U, Wicher M, Kersting M. Breakfast
trends in children and adolescents: frequency

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

271

and quality. Public Health Nutr 2010; 13(11):
1795-802.

Adolphus K, Lawton CL, Dye L. The effects of
breakfast on behavior and academic performance
in children and adolescents. Front Hum Neurosci
2013; 7: 425.

Affinita A, Catalani L, Cecchetto G, et al. Brea-
kfast: a multidisciplinary approach. Ital J Pediatr
2013; 39: 44.

Lazzeri G, Giacchi MV, Spinelli A, et al. Over-
weight among students aged 11-15 years and
its relationship with breakfast, area of residence
and parents’ education: results from the Italian
HBSC 2010 cross-sectional study. Nutr J 2014;
13: 69.

Drucker RR, Hammer LD, Agras WS, Bryson
S. Can mothers influence their child’s eating
behavior? J Dev Behav Pediatr 1999; 20(2):
88-92.

Oliveria SA, Ellison RC, Moore LL, Gillman
MW, Garrahie EJ, Singer MR. Parent-child re-
lationships in nutrient intake: the Framingham
Children’s Study. Am J Clin Nutr 1992; 56(3):
593-8.

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH.
Establishing a standard definition for child
overweight and obesity worldwide: international
survey. BMJ 2000; 320(7244): 1240-3.

Istituto Superiore di Sanita. Il sistema di Sorvegli-
anza Okkio alla Salute Risultati 2014. Available on:
http://www.iss.it/binary/publ/cont/ONLINE_Ok-
kio.pdf [Last accessed 2017 Nov 14].

Pollitt E, Mathews R. Breakfast and cognition:
an integrative summary. Am J Clin Nutr. 1998;
67(4): 804S-13S.

Ortega RM, Requejo AM, Lopez-Sobaler AM,
et al. Difference in the breakfast habits of over-
weight/obese and normal weight schoolchildren.
Int J Vitam Nutr Res 1998; 68(2): 125-32.
Nicklas TA, O’Neil CE, Berenson GS. Nutrient
contribution of breakfast, secular trends, and the
role of ready-to-eat cereals: a review of data from
the Bogalusa Heart Study. Am J Clin Nutr 1998;
67(4): 757S-63S.

Affenito SG, Thompson DR, Barton BA, et al.
Breakfast consumption by African-American
and white adolescent girls correlates positively
with calcium and fiber intake and negatively
with body mass index. J Am Diet Assoc 2005;
105(6): 938-45.

Milligan RA, Burke V, Beilin LJ, et al. Influence
of gender and socio-economic status on dietary



272

patterns and nutrient intakes in 18-year-old Aus-
tralians. Aust N Z J Public Health 1998; 22(4):
485-93.

26. Ruxton CH, Kirk TR. Breakfast: a review of
associations with measures of dietary intake,
physiology and biochemistry. Br J Nutr 1997;
78(2): 199-213.

27. Morgan KJ, Zabik ME, Stampley GL. The role
of breakfast in diet adequacy of the U.S. adult
population. J Am Coll Nutr 1986; 5(6): 551-63.

28. Barba G, Troiano E, Russo P, Venezia A, Siani
A. Inverse association between body mass and
frequency of milk consumption in children. Br
J Nutr 2005; 93(1): 15-9.

29. Rampersaud GC, Pereira MA, Girard BL, Adams
J, Metzl JD. Breakfast habits, nutritional status,
body weight, and academic performance in
children and adolescents. J Am Diet Assoc 2005;
105(5): 743-60.

30. Mullan BA, Singh M. A systematic review of the
quality, content, and context of breakfast con-
sumption. Nutr Food Sci 2010; 40(1): 81-114.

31. Hoyland A, McWilliams KA, Duff RJ, Walton JL.
Breakfast consumption in UK schoolchildren
and provision of school breakfast clubs. Nutr
Bull 2012; 37: 232-40.

32. Barr SI, Di Francesco L, Fulgoni VL. Breakfast
consumption is positively associated with nutri-
ent adequacy in Canadian children and adoles-
cents. Br J Nutr 2014; 112(08): 1373-83.

33. Deshmukh-Taskar PR, Nicklas TA, O’Neil CE,
Keast DR, Radcliffe JD, Cho S. The relationship
of breakfast skipping and type of breakfast con-
sumption with nutrient intake and weight status
in children and adolescents. The national health
and nutrition examination survey 1999-2006. J
Am Diet Assoc 2010; 110: 869-78.

34. Utter J, Scragg R, Mhurchu CN, Schaaf D.
At-home breakfast consumption among New
Zealand children: Associations with body mass
index and related nutrition behaviors. J Am Diet
Assoc 2007; 107: 570-6.

35. Dubois L, Girard M, Potvin Kent M, Farmer A,
Tatone-Tokuda F. Breakfast skipping is associ-
ated with differences in meal patterns, macronu-
trient intakes and overweight among pre-school
children. Publ Health Nutr 2009; 12(1): 19-28.

36. Vereecken C, Dupuy M, Rasmussen M, et al.
Breakfast consumption and its socio-demo-

37

38

39.

40.

41.

42.

43.

44,

45.

46.

47.

G. Troiano et al.

graphic and lifestyle correlates in schoolchildren
in 41 countries participating in the HBSC study.
Int J Publ Health 2009; 54(Suppl 2): 180-90.

. Lazzeri G, Pammolli A, Azzolini E, et al. As-

sociation between fruits and vegetables intake
and frequency of breakfast and snacks. Nutr J
2013; 12: 123.

. Affinita A, Catalani L, Cecchetto G, et al. Break-

fast: a multidisciplinary approach. Ital J Pediatr
2013; 39: 44.

Jenkins DJ, Wolever TM, Vuksan V, et al. Nib-
bling versus gorging: metabolic advantages of
increased meal frequency. N Engl J Med 1989;
321(14): 929-34.

Lazzeri G, Giallombardo D, Guidoni C, et al.
Nutritional surveillance in Tuscany: eating habits
at breakfast, mid-morning and afternoon snacks
among 8-9 y-old children. J Prev Med Hyg 2006;
47(3): 91-9.

Ma Y, Bertone ER, Stanek EJ, 3%, et al. Asso-
ciation between eating patterns and obesity in a
free-living US adult population. Am J Epidemiol
2003; 158(1): 85-92.

Siega-Riz AM, Carson T, Popkin B. Three squa-
res or mostly snacks--what do teens really eat?
A sociodemographic study of meal patterns. J
Adolesc Health 1998; 22(1): 29-36.

Bellisle F, Rolland-Cachera MF, Deheeger M,
Guilloud-Bataille M. Obesity and food intake in
children: evidence for a role of metabolic and/or
behavioral daily rhythms. Appetite 1988; 11(2):
111-8.

Wolfe WS, Campbell CC. Food pattern, diet
quality, and related characteristics of schoolchil-
dren in New York State. J Am Diet Assoc 1993;
93(11): 1280-4.

Hebestreit A, Intemann T, Siani A, et al. Dietary
Patterns of European Children and Their Parents
in Association with Family Food Environment:
Results from the I. Family Study. Nutrients 2017;
9(2): 126.

Johnson L, van Jaarsveld CH, Wardle J. Indivi-
dual and family environment correlates differ
for consumption of core and non-core foods in
children. Br J Nutr 2011; 105(6): 950-9.
Ministero della Salute. Frutta nelle scuole: obiet-
tivi e strumenti, 2016. Available on: http://www.
fruttanellescuole.gov.it/content/il-programma
[Last accessed 2017 Nov 14].

Corresponding author: Dr Gianmarco Troiano, Department of Molecular and Developmental Medicine, Area of Public
Health, University of Siena, Via A. Moro 2, 53100 Siena, Italy
e-mail: gianmarco.troiano @student.unisi.it or gianmarco-89 @hotmail.it



