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ABSTRACT

INTRODUCTION: Childhood overweight and obesity is a worldwide concern. Physical activity and food patterns are main factors
associated with overweight at preschool age. Centro de Apoio Social de Mozelos is a kindergarten where food habits have been
supervised by a nutritionist and where physical activity is freely offered to all children aged 2 to 6 years old.

OBJECTIVES: This study aimed to investigate the prevalence of overweight and obesity in children aged 2 to 6 years old.
METHODOLOGY: A sample of 129 children from Centro de Apoio Social de Mozelos (3.7+1.2 years old) was studied. Anthropometric
measurements were performed in children and parents. A questionnaire for sample characterization was answered by parents.
Overweight and obesity were defined using World Health Organization criteria.

RESULTS: 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).

CONCLUSIONS: 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
demonstrate the benefits of a combined nutritional and physical activity management approach in kindergartens like Centro de
Apoio Social de Mozelos in the prevention/reduction of overweight and obesity in preschool aged children.
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RESUMO

INTRODUGAO: O excesso de peso e a obesidade infantil sdo uma preocupacédo mundial. Os principais fatores associados ao excesso
de peso em idade pré-escolar séo o padrao alimentar e a atividade fisica. O Centro de Apoio Social de Mozelos é um jardim de
infancia onde os habitos alimentares sdo supervisionados por um Nutricionista e a atividade fisica é oferecida gratuitamente a
todas as criancas dos 2 aos 6 anos.

OBJETIVOS: Este estudo visou investigar a prevaléncia de excesso de peso e obesidade em criangas com idades compreendidas
entre 0s 2 e 0s 6 anos.

METODOLOGIA: Estudou-se uma amostra de 129 criangas do Centro de Apoio Social de Mozelos (3,7+1,2 anos). Realizaram-se
avaliagdes antropométricas as criancas e aos seus progenitores. Um questionario para caracterizacao da amostra foi realizado aos
pais. Excesso de peso e obesidade foram definidos utilizando os critérios da Organizagdo Mundial da Saude.

RESULTADOS: A prevaléncia global de excesso de peso e obesidade nas criangas foi de 11,7% (7,8% de excesso de peso e 3,9% de
obesidade). A prevaléncia de excesso de peso e obesidade nos pais foi de 57,8% (40,5% de excesso de peso e 17,3% de obesidade).
CONCLUSOES: A prevaléncia de excesso de peso e obesidade nos pais parece ser similar a populagdo geral portuguesa. No
entanto, os resultados encontrados nas criangas parecem estar abaixo do expectavel comparando com estudos similares. Sao
necessarios mais estudos longitudinais que demonstrem claramente os beneficios da abordagem conjunta da atividade fisica e
do padréao alimentar em jardins de infancia como o Centro de Apoio Social de Mozelos na prevengao/reducao do excesso de peso
e obesidade em criangas com idade pré-escolar.

PALAVRAS-CHAVE
Criangas, Habitos alimentares, Obesidade, Excesso de peso, Atividade fisica, Prevaléncia

INTRODUCTION

Childhood overweight (OW) and obesity (OB) is a major
worldwide problem and Portugal is one of the most affected
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
risk of tracking until adulthood (5). Although genetic factors
have been linked with excessive weight gain (6), in the great

PREVALENCE OF OVERWEIGHT AND OBESITY IN 2-6 YEARS OLD CHILDREN FROM A KINDERGARTEN
ACTA PORTUGUESA DE NUTRIGAO 07 (2016) 06-09 | LICENGA: cc-by-nc | http://dx.doi.org/10.21011/apn.2016.0702
ASSOCIACAO PORTUGUESA DOS NUTRICIONISTAS® | WWW.ACTAPORTUGUESADENUTRICAO.PT | ACTAPORTUGUESADENUTRICAO@APN.ORG.PT



majority of OW and obese individuals, the condition is lifestyle associated
(7). Several factors have been associated with OW at preschool age
including prematurity, parental OB, lack of physical activity and inadequate
food patterns (8). Moreover, familiar obesogenic environment has also been
described as an important modulator of weight gain in children (9). The
age of 3-6 years is considered a crucial moment for acquiring healthy
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
non sedentary life-style (12). Centro de Apoio Social de Mozelos (CASM)
is a kindergarten with a food pattern implemented and monitored by a
nutritionist since the last 12 years. In addition, physical activity is freely
offered to children at 2-6 years, twice a week and supervised by a physical
education teacher.

OBJECTIVES
Our work aimed to study the prevalence of OW and OB in preschool
children aged 2 to 6 years from CASM.

METHODOLOGY

Participants and data collection procedures

A cross-sectional study was developed in children from CASM, aged 2
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
excluded because he was away during the study period, five did not reply
and 32 refused to participate. The final sample was composed by 129
children (65 females; 50.4%) with a mean age of 3.7+1.2 years. Both
parents of all children were also invited to participate. Since we aimed to
use only simultaneous data of both parents, the final sample of parents
was composed by 168 progenitors: 84 males (37.8+6.0 years) and 84
females (34.9+4.4 years).

In children, general information was collected from CASM database,
namely gender, birth date, admission date in the institution and single
parenthood. Each child received a code in order to guarantee anonymity.
Parents who accepted to participate were asked to bring their child’s official
medical record (BSI - Boletim de Saude 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
were asked to send their child’s BSI in order to collect the referred data.
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
physical activity practiced out of CASM were also obtained from parents.

Anthropometric measurements and overweight, obesity and
abdominal obesity definitions

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

Table 1

a stadiometer (height measured to the nearest mm), respectively. The
same anthropometric measurements were done in parents according to
their availability and using the same methodology described for children’s
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
and using a non-extensive metric tape. All the instruments were frequently
calibrated and cleaned throughout the study period.

In children, weight, height and body mass index [BMI=weight (Kg) / height
(m?)] were interpreted according with World Health Organization (WHO)
growth charts. The WHO Anthro® and WHO AnthroPlus® softwares were
used to calculate BMI z-scores. OW was defined when BMI z-score was
between 2 and 3 SD or between 1 and 2 SD, in children aged below or
above 5 years, respectively. OB was identified when BMI z-score was above
3 8D orabove 2 SD, in children aged below or above 5 years, respectively
(18, 14). In parents, BMI was classified according to the WHO categories:
OW (= 25.0 — 29.9 kg/m?) and OB (= 30.0 Kg/m?) (15). WC cut-offs from
the International Diabetes Federation were used for abdominal OB (94 cm
in males and 80 cm in females) (16).

Ethical Statement

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 24" of March 2015. All
parents and/or guardians gave their written informed consent.

Statistical analysis

Statistical analysis was performed using the software SPSS version
22 for Mac. Normal distribution of variables was analyzed with the
Kolmogorov-Smirnov test. Categorical variables were presented as
percentage and continuous variables as mean + standard deviation
(+SD). Differences between percentages were analyzed with Chi-square
test. Statistical significance was set when p<0.05.

RESULTS

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
equally distributed across different age groups, with the exception of sub-
group with 6 years of age (Figure 1).

In children, global prevalence of OW and OB was 11.7%, (7.8% of OW
and 3.9% of OB) without statistical differences between genders (p=0.584)
(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
was not identified in children aged 2 to 3 years (Figure 1). There was a
significantly higher prevalence of OW and OB in children with any disease
diagnosis comparing to those referred to be healthy (32.1% vs. 6.7%)
(p=0.001) (Table 2). Enrolment of both parents was only possible in 84
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%,

Children’s characteristics

DATA ARE PRESENTED

DATA ARE PRESENTED

VARIABLE N IAS MEAN (SD) OR % VARIABLE I AS MEAN (SD)
Age (y) 129 3.7(1.2) Body mass index Z-score 129 0.6 (0.8)
Female 129 50.4% Gestational age (weeks) 118 39 (1.6)
Male 129 49.6% Birth weight (g) 118 3145 (496)
Weight (kg) 129 17.6 (3.6) Length at birth (cm) 118 49 (2.3)
Height (cm) 129 103.6 (9.3) Head Circumference at birth (cm) 118 34 (1.4)
SD: Standard deviation
PREVALENCE OF OVERWEIGHT AND OBESITY IN 2-6 YEARS OLD CHILDREN FROM A KINDERGARTEN 7

ACTA PORTUGUESA DE NUTRIGAO 07 (2016) 06-09 | LICENGA: cc-by-nc | http://dx.doi.org/10.21011/apn.2016.0702
ASSOCIAGAO PORTUGUESA DOS NUTRICIONISTAS® | WWW.ACTAPORTUGUESADENUTRICAO.PT | ACTAPORTUGUESADENUTRICAO@APN.ORG.PT



Table 2

Results assessed from questionnaire

VARIABLE N %

Single parenthood 129 7.8
Followed by nutritionist 118 1.7
Children with two parents enrolled in the study 129 65.1
Prevalence of OW/OB in children when none parents were 14 0.0
OW/obese
Prevalence of OW/OB in children when 1 parent was OW/ 43 7.0
obese
Prevalence of OW/OB in children when the 2 parents were 27 14.8
OW/obese
Extra Physical activity 118 36.4
Prevalence of OW/OB in children with extra physical 43 11.6
activity
Prevalence of OW/OB in children without extra physical 75 10.7
activity
Gestational age below 37 weeks 118 10.2
Prevalence of OW/OB in children with gestational age 12 33.3
below 37 weeks
Prevalence of OW/OB in children with gestational age 106 9.4
above 37 weeks
Children with low birth weight 118 7.6
Prevalence of OW/OB in children with low birth weight 9 222
Prevalence of OW/OB in children without low birth weight 109 11.0
Children with pathology 118 23.7
Prevalence of OW/OB in children with pathology 28 32.1%
Prevalence of OW/OB in children with pathology 18 38.9
associated with OW/OB
Prevalence of OW/OB in children without pathology 90 6.7

*1 p=0.001

OB: Obesity

OW: Overweight
SD: Standard deviation

Table 3

Global data and results in parents (age, anthropometry, prevalence of
OVW/OB and prevalence of abdominal OB)

VARIABEE FATHERS MOTHERS
DATA ARE PRESENTED
n=84 N=84
AS MEAN (SD) OR %

Age (y) 37.0 (6.0) 34.9 (4.4) 36.3 (5.5)
Weight (kg) 83.3(13.1)  65.4(11.4) 74.3(15.3)
Height (cm) 174.2(6.2)  160.6(5.5)  167.4(9.0)
WC (cm) 93.4(10.3)  80.0(9.1)  86.7(11.8)
BMI (kg/m?) 27.4(3.8) 25.3 (4.1) 26.4 (4.1)
Prevalence of OW/OB (%) 72.6"' 429" 57.8
Prevalence of OW (%) 53.6 27.4 40.5
Prevalence of OB (%) 19.0 16.5 17.3
Prevalence of Abdominal OB (%) 46.4* 48.8*2 47.6

*1 p=0.001

*2 p=0.559

OB: Obesity

OW: Overweight

Figure 1

Contribution of each age range for total prevalence of OW and OB (%)
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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%)
than in mothers (42.9%) (p=0.001) (Table 3). The global prevalence of
abdominal OB in progenitors was 47.6%, with similar rates in both genders
(p=0.559) (Table 3).

DISCUSSION

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,
prevalence of OW and OB in children doubled, comparing with children’s
prevalence when only one progenitor had OW/OB. Some factors like low
birth weight and prematurity are recognized as important modulators of
OW and OB (17). However, the sample size does not allow us to take
firm conclusions. Considering the diagnosis of any disease, prevalence
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
who practiced extra organized physical activity out of CASM (11.6%)
was similar compared to the prevalence of those practicing exclusively in
CASM (10.6%). In contrast, it has been stated that parental OW and OB is
arisk factor for its occurrence in children (19, 20) and our study confirmed
the same trend. When both parents had a normal BMI, the prevalence
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
in the literature showing the influence of obesogenic environment in OW/
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%
respectively) (21, 22). Taking that adutt OW and OB rates in our studly follow
the adult Portuguese trends and abdominal OB seems even higher, we
here speculate whether a higher prevalence of OW and OB in children
could be found. The majority of children were admitted in CASM before 1
year of age, in a stage of food diversification and acquisition of food habits.
Our results support the hypothesis whether this relatively low prevalence of
OW and OB in children may be reflecting the beneficial impact of food and
physical activity habits implemented in CASM, as previously suggested
(23). Intervention programs towards OW prevention in children should
start as soon as possible and parents should be part of this process (24).
At CASM, the food patterns are carefully adjusted since weaning age in
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
primary school age (25). From our knowledge, limited studies analyzed
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
compared to a Greek study that showed a total prevalence of 32.6% in the
same age group (2-6 years) (27). This result is according to the literature
that already classified the southern Europe as a region of particularly high
prevalence of OW and OB in pediatrics (2). Comparing WHO definition
with other criteria, usually the former identifies the highest prevalence of
OW and OB (28, 29). Even though, in comparison to other Portuguese
studies, our results seem optimist (26). This study has several imitations
like a little sample size and a cross-sectional design that does not allow
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us to establish a correlation between the nutritional and physical activity
pattern established and the low prevalence of OW and OB found.

CONCLUSIONS

Our study found a relatively low prevalence of OW and OB in children
from CASM (11.7%) comparing to similar studies. Moreover, parents
manifested a similar OW and OB prevalence compared to the Portuguese
adult population, so we would expect to find a higher prevalence of this
condition in children. In that way, longitudinal studies are needed to clearly
demonstrate the benefits of both nutritionist supervision and free access
to physical exercise programs on the prevention/reduction of OW and OB
in kindergartens like CASM.
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