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Childhood overweight and obesity is a worldwide concern. Physical activity and food patterns are main factors : 5 � > � 7 8 ? > 6 =

 This study aimed to investigate the prevalence of overweight and obesity in children aged 2 to 6 years old. � > 7 
 : ; : @ : A B =� > 6 < @ 7 6 =
The global prevalence of overweight and obesity in children was 11.7% (7.8% of overweight; 3.9% of obesity). Overweight 

and obesity prevalence in parents was 57.8% (40.5% of overweight; 17.3% of obesity). � : 9 � @ < 6 8 : 9 6 =
 The prevalence of overweight and obesity in parents seems to follow the general Portuguese population. However, 

results found in children are below our expectations comparing to similar studies. Further longitudinal studies are needed to clearly C > B D : � ; 6
Children, Food habits, Obesity, Overweight, Physical activity, Prevalence� > 6 < � :8 9 7 � : ; < E F : =

O excesso de peso e a obesidade infantil são uma preocupação mundial. Os principais fatores associados ao excesso 

todas as crianças dos 2 aos 6 anos. : 5 � > 7 8 ? : 6 =
entre os 2 e os 6 anos. � > 7 : ; : @ : A 8 � =� > 6 < @ 7 � ; : 6 =

). � : 9 � @ < 6 G > 6 =
entanto, os resultados encontrados nas crianças parecem estar abaixo do expectável comparando com estudos similares. São 

e obesidade em crianças com idade pré-escolar.
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a b c d e f f b d e d g a hA.O.

i j k l m n o p k i m j
Childhood overweight (OW) and obesity (OB) is a major 

countries in Europe (1, 2). OW and OB are associated with 

genotypic and environmental factors (3) and it can lead to 

several comorbidities such as metabolic, cardiovascular and 

psychological disorders (4). Particularly at preschool age, OW 

and OB constitute a serious concern considering the higher 



majority of OW and obese individuals, the condition is lifestyle associated 

(7). Several factors have been associated with OW at preschool age 

described as an important modulator of weight gain in children (9). The 

food habits to prevent later OB (10, 11), which underlines the importance 

of preschool in the adoption of an healthy food pattern together with a 

nutritionist since the last 12 years. In addition, physical activity is freely 

education teacher. m q r s p k i t s u
 v s k w m n m x m y z{ | } ~ � � � � | � ~ � | � � � | ~ | � � � � � � ~ � � � � } � � � � � } � �
to 6 years, during 2015 (from April until June). The initial sample included 

all the 167 children at this age range registered in the institution. Everyone 

was invited to participate in the study. Out of the 167 children, one was 

parents of all children were also invited to participate. Since we aimed to 

namely gender, birth date, admission date in the institution and single 

parenthood. Each child received a code in order to guarantee anonymity. 

medical record (BSI - Boletim de Saúde Infantil) on the day they were 

evaluated. From the BSI, data on gestational age, weight, length and head 

circumference at birth was recorded. Parents that refused to participate 

Anyway, out of the 129 children, the information was only possible to 

be obtained in 118. Data on clinical history, follow-up by nutritionist and � � ~ � } � � � � � ~ } � � � � | � � } � � � � ~ � | � � � � � } � � � � � ~ � � � � � � ~ � | � �
Anthropometric measurements of children were performed by classroom, 

always in the morning and before lunch. Weight and height were measured 

wearing light-weight clothes and without shoes or adornments, using a 

Seca® mechanic weight scale (measured to the nearest 100 g), including 
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a stadiometer (height measured to the nearest mm), respectively. The 

same anthropometric measurements were done in parents according to 

evaluation. On these, it was also assessed waist circumference (WC), 

performed in standing position, midway between the lower rib margin 

and the iliac crest, at the end of a normal exhalation, to the nearest mm 

calibrated and cleaned throughout the study period.

(m2)] were interpreted according with World Health Organization (WHO) 

growth charts. The WHO Anthro® and WHO AnthroPlus® softwares were 

between 2 and 3 SD or between 1 and 2 SD, in children aged below or 

3 SD or above 2 SD, in children aged below or above 5 years, respectively 

2 2

the International Diabetes Federation were used for abdominal OB (94 cm 

in males and 80 cm in females) (16).� ~ � � � | � � ~ | ~ � � � � ~
The study protocol, information letter, data collection table, and informed 

consent form were approved by the Ethical Committee of the Universidade 

Fernando Pessoa according with the report of 24th

parents and/or guardians gave their written informed consent.� ~ | ~ � � ~ � � | � | � | � � � � �
Statistical analysis was performed using the software SPSS version 

l s u o x k u
Data on age, gender and anthropometry is presented on Table 1, together 

with all the data obtained from BSI. Children enrolled in the study were 

group with 6 years of age (Figure 1). 

In children, global prevalence of OW and OB was 11.7%, (7.8% of OW 

(Figure 1). The age group of 5 years contributed the most (6.2%) to total 

prevalence of OW and OB, with 4.65% in girls and 1.55% in boys. OB 

diagnosis comparing to those referred to be healthy (32.1% vs. 6.7%) 

children (65.1%). When none, one or both parents were OW or obese, 

the prevalence of OW and OB in children was 0.0%, 7.0% and 14.8%, � � � � � �� � � � � � �   ¡ ¢ � £ � � �   ¤ �   ¥   ¡ £   ¢� ¥ ¦   � ¡ § ¥ ¢ ¨ © � ª � � � � � � �   ¡ ¢ � £ � � �   ¤ �   ¥   ¡ £   ¢� ¥ ¦   � ¡ § ¥ ¢ ¨« ¬ ­ ® ¯ ° ± ² ³ ´ µ ¶ ® ± µ ² ° · ¸ ¹ ¯ º » ¼ ¼ ½ ¾ ¹ ­ ¿ À Á ¼ Â ¸ Ã ­ ± ² ³ Ä µ Å ® Ä µ Æ °Ç ­ º » È ­ ± ² ³ É Ä µ Ê Ë Ì ­ ¼ Í » Í ½ ¸ ¾ » È » ¬ ­ ® Î ­ ­ Ï ¼ ° ± ± Æ ´ ³ ® ± µ Å °Ð » È ­ ± ² ³ Ê ³ µ Å Ë · ½ Ã Í Ñ Î ­ ½ ¬ Ñ Í ® ¬ ° ± ± Æ ´ ± Ê É ® Ê ³ Å °Ò ­ ½ ¬ Ñ Í ® Ï ¬ ° ± ² ³ ± ¶ µ Å ® ´ µ Å ° Ó ­ ¾ ¬ Í Ñ » Í Ô ½ Ã Í Ñ ® Â º ° ± ± Æ Ê ³ ® ² µ ´ °Õ ­ ½ ¬ Ñ Í ® Â º ° ± ² ³ ± Ä ´ µ Å ® ³ µ ´ ° Õ ­ » ¹ Ö ½ Ã Â × º Ø ­ Ã ­ ¾ Â ­ » Í Ô ½ Ã Í Ñ ® Â º ° ± ± Æ ´ Ê ® ± µ Ê °
SD: Standard deviation



respectively (Table 2). In parents, the overall prevalence of OW and OB 

was 57.8% (40.5% of OW and 17.3% of OB), higher in fathers (72.6%) 

abdominal OB in progenitors was 47.6%, with similar rates in both genders n i u p o u u i m j
The main result of this study is that OW and OB prevalence in children 

was lower than expected. Parental OW/OB was comparable to general 

adult Portuguese population. When both progenitors had OW or OB, 

birth weight and prematurity are recognized as important modulators of 

of OW and OB was 32.1% in this sub-group of children, compared with 

6.7% in healthy children. Although in general some diseases are clearly 

associated with OW and OB, others may not. In this particularly case, we 

cannot exclude the possibility of a higher parental protection, ultimately 

limiting more intense physical exercise in these children. Studies have 

shown an inverse relation between physical activity and OW and OB 

(18). However, in our study the prevalence of OW and OB in children 

was similar compared to the prevalence of those practicing exclusively in 

of OW and OB in their children was null. However, the prevalence of OW 

and OB in children increased from 7.0% to 14.8% when one or both 

parents had OW or OB, respectively. This is similar to what is described 

OB in children (9). Furthermore, prevalence of OW and OB in parents 

seemed to follow the trend of general Portuguese population 57.8% vs. 

51.4% (21, 22). Regarding abdominal OB, parents in our study seemed to 

have a higher prevalence then Portuguese population (47.6% and 29.6% 

the adult Portuguese trends and abdominal OB seems even higher, we 

here speculate whether a higher prevalence of OW and OB in children 

Our results support the hypothesis whether this relatively low prevalence of 

(23). Intervention programs towards OW prevention in children should 

start as soon as possible and parents should be part of this process (24). 

order to prevent OW and OB. Again, the focus at the preschool age is 

crucial considering the higher remission rates at this age comparing to 

the prevalence of OW/OB in preschool age and particularly in Portugal 

there are no reports using the WHO criteria (26). Analyzing the prevalence 

of OW and OB in other countries, our study showed a lower prevalence 

same age group (2-6 years) (27). This result is according to the literature 

OW and OB (28, 29). Even though, in comparison to other Portuguese 

studies, our results seem optimist (26). This study has several limitations I J K L M N K O P K Q R Q L K J S K T U V W M O X Q Y K Z T W [ T O \ ] ^ [ K M J Z Q N X P V T N X J K O R J Q _ M ` T O X K J U M J W K O
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OW: Overweight
SD: Standard deviation

Global data and results in parents (age, anthropometry, prevalence of 
OVW/OB and prevalence of abdominal OB)
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Ä²±ẾÅÉ
Æ± ±¶± Ä± ³́± ²

² ® ¾ ó ² Å ° Ê ® ¾ ó ´ É °´ ® ¾ ó ´ ´ ° É ® ¾ ó ² Ê ° Å ® ¾ ó ± ± ° ô ¸ Í » È ® ¾ ó ± ² ³ °õ ö ÷ ø ö ù ù ø ö ù ù
ú ö ûü ýþÿ�� þ��þ������	 
��

Obesity (OB)                    Overweight (OW)

age (y)

õ ö ÷õ ö ÷ 
 ö � ù ø ö ù ù � ö ÷



us to establish a correlation between the nutritional and physical activity 

pattern established and the low prevalence of OW and OB found. p m j p x o u i m j u
Our study found a relatively low prevalence of OW and OB in children 

manifested a similar OW and OB prevalence compared to the Portuguese 

condition in children. In that way, longitudinal studies are needed to clearly 

to physical exercise programs on the prevention/reduction of OW and OB � p � j m � x s n y v s j k u
Dias, Carla Rodrigues, Célia Alvim, Clara Santos, Cláudia Costa, Cristina 

Rosa Oliveira, Sónia Tavares and Vânia Dias for their assistance in data 

collection.l s � s l s j p s u
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