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1. INTRODUCTION

Childhood obesity is an important public health issue with a
multifactorial nature. The consumption of sweetened bever-
ages, such as regular soft drinks, and sweet snacks and candy are
potential contributors to the increased of the prevalence of obe-
sity [1,2]. Although several risk factors for consumption of the
afore-mentioned nutritional items have been identified among
school-aged children and adolescents [1,3], limited research has
been conducted among pre-school children.

In fact, epidemiological studies that associate food intake and obe-
sity are generally carried out in populations exposed to a Western
dietary pattern of intake, characterized by high intake of fat, refined
grains, red meat, sugary desserts and high-sugar drinks [4,5]. None
of the above-mentioned studies were carried out in a Mediterranean
country. Therefore, this information achieves greater insight since
children from Southern countries of Europe have the highest prev-
alence of overweight/obesity.

In context of the preceding trends, the present study aimed to
examine the relationships between dietary intake and overweight
risk in a sample of Portuguese pre-school children.

*Corresponding author. Email: rodriguesari@hotmail.com

The relationship between dietary intake and overweight-risk was assessed in 4349 children aged 3-5 years. Eating and sedentary
behaviours were assessed by questionnaire. Logistic regressions were used. Children who consumed daily soft-drinks were 1.52
times more likely to be obese, and 72% more likely to be classified as overweight children.
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2. MATERIAL AND METHODS
2.1. Participants

The Portuguese Prevalence Study of Obesity in Childhood
(PPSOC) was a random cross-sectional survey conducted in
Portugal. Details on sampling and response rates can be found
elsewhere [6]. In the present analyses, 4.349 pre-school chil-
dren aged 3-5 were included. Ethical approval for PPSOC was
given by the Portuguese Commission for Data Protection. Prior
to data collection, informed written assent was obtained from
participants and informed consent was obtained from parents
or guardians.

2.2. Anthropometry

Height and weight were measured by two trained technicians
at school in the morning, using a portable Seca 217 standiome-
ter and portable Seca 770 scales to the nearest 0.1 cm and 0.1 kg,
respectively, with participants in t-shirt and shorts. Body mass
index (BMI, kg/m?) was calculated and categorized using age and
sex-adjusted cut-off points [7]. The sample was divided into two
weight-status groups, normal weight and overweight/obese.
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2.3. Food Intake

The children’s dietary intake was measured using a semi-quantitative
Food Frequency Questionnaire (FFQ). Each data set contained one
FFQ regarding children’s food intake and one sociodemographic
questionnaire, both of which were asked to be filled out by their par-
ents or tutors (the major responsible for their daily food intake).

Dietary intake was recorded using a semi-quantitative FFQ of the
previous 12 months, comprising eighty-two food items or bever-
age categories and a frequency section with nine possible responses
ranging from never to six or more times/day, developed by Lopes
and colleagues [8,9] and adapted by inclusion of a variety of typical
Portuguese food items for children.

2.4. Sedentary Behaviour (SB)

Screen time was the indicator of SB and was based on TV view-
ing. The amount of time spent viewing TV was determined from
the proxy-report instrument as in other epidemiological studies of
children [10,11] and was expressed as min/day.

2.5. Parental Education

Educational background of fathers and mothers were used as a
proxy for socio-economic status. It was based on the Portuguese
Educational System [(1) 9 years or less — sub-secondary; (2) 10-12
years — secondary, and (3) higher education]. The three educational
levels were defined as, respectively: 1 = Low Education; 2 = Middle
Education and 3 = High Education. Similar procedures have used
in the Portuguese context [12].

2.6. Statistical Analysis

Prior to analysis, normality of distribution of the afore-mentioned
variables was verified using the Kolmogorov-Smirnov test.

Associations between weight status and the dietary intake assessed
items, controlling for potentially confounding effects of chronologi-
cal age, sex, time spent in sedentary behaviours (i.e. TV viewing) and,
father and mother education were estimated using logistic regression
analysis. In the minimally adjusted model (Model 1), each food item
was the sole predictor of the child overweight/obesity. Chronological
age and sex were subsequently added as potential confounders
(Model 2). In Model 3, time spend sedentary (i.e. TV viewing) was
added as a potential confounder. Finally, educational level of each
parent was added as potential confounding factors (Model 4). The
complex samples generalised linear models (CSGLM) procedure to
produce results with robust standard errors that take into account
clustering of participants by school were used. Significance was set
at 5%, and SPSS 15.0 (SPSS Inc., Chicago, Illinois, USA) was used.

3. RESULTS

Characteristics of the sample stratified by sex are summarized
in Table 1. Based on the BMI, weight status of the sample was as
follows: about 73% of girls were categorized as normal weight and

Table 1 Descriptive data of Portuguese children aged 3-5 yrs

Males Females
(n=2210) (n=2139)
Age, mean (Standard deviation) 4.3(0.7) 4.4 (0.7)
Weight status
Normal weight (%) 81.9 (1809) 73.1 (1564)
Overweight/obesity (%) 18.1 (401) 26.9 (575)
Screen time, daily (%)
<2h 74.0 (1603) 73.2 (1566)
>2h 26.0 (607) 26.8 (573)
Paternal education (%)
Low 41.9 (925) 42.0 (891)
Medium 29.8 (658) 30.5 (655)
High 28.3 (627) 27.5 (594)
Maternal education (%)
Low 37.0 (817) 39.7 (848)
Medium 22.2 (492) 19.8 (426)
High 40.8 (901) 40.5 (865)
Eating soup in a daily basis
Yes 34.2 (752) 34.3 (733)
No 65.8 (1458) 65.7 (1406)
Eating vegetables in a daily basis
Yes 25.6 (572) 26.0 (563)
No 74.4 (1638) 74.0 (1576)
Daily soft drinks
Yes 4.3 (96) 4.3 (91)
No 95.7 (2214) 95.7 (2048)
Eating chocolate in a daily basis
Yes 9.9 (213) 9.3 (212)
No 90.1 (1997) 90.7 (1927)
Breakfast at home
Yes 97.3 (2146) 97.4 (2079)
No 2.7 (64) 2.6 (60)

27% as overweight; corresponding values for boys were 82%, 18%,
respectively. About 36% of both boys and girls eat soup daily, and
the just 24% of those children eat vegetables in a daily basis.

Associations between weight status and the dietary intake assessed
items, controlling for potentially confounding effects of chronolog-
ical age, sex, time spent in sedentary behaviours (i.e. TV viewing)
and, father and mother education are presented in Table 2. After
controlling for the afore-mentioned confounding effects, children
who consumed soft drinks in a daily basis were 1.52 times more
likely to be classified as overweight /obese than their peers without
regular consumption of those beverages. The final regression model
also showed that children who consumed chocolate regularly were
72% more likely to be classified as overweight/obese children.

4. DISCUSSION

Systematic evaluation of the independent contributions of dietary
intake items to overweight/obesity risk in Portuguese children is
lacking, particularly at the pre-school ages where data are quite
difficult to collect. This is the first epidemiological study with a
representative sample of pre-school children from a Mediterranean
country which indicated a positive relationship between the over-
weight/obesity risk and soft drinks daily consumption in children
aged 3-5 years. That association was not altered after adjustment
for several potential confounding factors and was consistent with
other studies [13] performed in children showing that greater
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Table 2 The association between diet habits and overweight/obesity
controlling for biological and social variables in children aged 3-5 yrs

Overweight/Obesity
Diet habits Model®
B S.E. et 95% C.I. P
Soup 1 0.45 0.09 1.05 0.88-1.25 0.61
2 0.06 0.09 1.65 1.11-2.45 0.48
3 0.06 0.09 1.07 0.89-1.27 0.49
4 0.07 0.09 1.08 0.90-1.28 0.41
Vegetables 1 0.11 0.10 1.12 0.92-1.35 0.26
2 0.11 0.10 1.12 0.92-1.35 0.26
3 0.10 0.10 1.11 0.92-1.34 0.29
4 0.08 0.10 1.08 0.90-1.31 0.41
Soft drinks 1 0.50 0.20 1.65 1.12-2.44 0.01
2 0.50 0.20 1.65 1.11-2.45 0.01
3 0.50 0.20 1.64 1.11-2.44 0.01
4 0.42 0.20 1.52 1.02-2.25 0.04
Chocolates 1 0.33 0.15 0.72 0.53-0.97 0.03
2 0.31 0.16 0.73 0.54-0.99 0.04
3 0.32 0.16 0.72 0.53-0.98 0.04
4 0.32 0.16 0.72 0.53-0.98 0.04
Breakfast 1 0.40 0.25 1.49 0.92-2.41 0.10
2 0.41 0.25 1.51 0.93-2.44 0.10
3 0.40 0.25 1.50 0.92-2.43 0.10
4 0.36 0.25 1.44 0.88-2.34 0.15

*Model 1, unadjusted; Model 2, model 1 + chronological age, sex; Model 3, model 2 +
TV viewing; Model 4, model 3 + paternal education, and maternal education.

intake of sweet beverages daily was associated with a worse weight
profile in children.

In fact, the finding that especially sugar-rich foods and beverages
contributed more to the energy intake is of concern. The major-
ity of epidemiological studies clearly indicate that regular con-
sumption of soft drinks may lead to weight gain and substantially
increase the risk of developing chronic diseases [14]. In addition,
an high intake of added sugars may increase the risk of a nutrition-
ally inadequate diet [15] and is found to be positively associated
with multiple measures known to increase CVD risk in youth. Of
note, the present study revealed a positively association between
BMI and the daily consumption of chocolate in 3-5 years-old chil-
dren. This is of concern in the prevention of overweight in children
because these dietary habits may promote positive energy balance,
thereby increasing the risk of becoming overweight and obese.

On the other hand, epidemiological recent studies have also
emphasised that children residing in neighbourhoods with greater
access to fast foods and lower access to fruits and vegetables may
be at higher risk for developing obesity during pre-school years
[4]. Indeed, more than 20% of the children of the present study
are overweight/obese, and therefore this high value supports the
urgency of a nutritional intervention for pre-school Portuguese
children, namely using education programmes in school, parents’
education and control of the contents of school vending machines.

The major strengths of this study are the large sample of pre-
schoolers and the variety of studied variables of those Southern
European participants with high rates of overweight. On the other
hand, limitations should be also recognized; firstly, this study
has a cross-sectional design and, therefore, it is not possible to
infer casual relationships. In addition, since data collection was
performed by their parents, it may be associated with bias due to

lack of parental knowledge of children’s eating patterns away from
home (i.e. at school).

5. CONCLUSION

Regular sweet beverages and chocolate intake were inde-
pendently and positively associated with the overweight/obe-
sity in pre-school children. These findings may help health
professionals to advocate for policies that reduce sweet-food to
improve healthy dietary.
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