View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Loughborough University Institutional Repository

1 TITLE PAGE

2  Socio-demographic and behavioural risk factors associated with the high prevalence of

3 overweight and obesity in Portuguese children

5 Authors Names:

6 Daniel D Bingham, *2" Maria | Varela-Silva, * Maria M Ferrdo, * > Augusta Gama, > °® Maria |

7 Mourdo, ' Helena Nogueira, > Vitor R Marques, > ° and Cristina Padez, *°

9  Authors Institutions and departments:

10 ! Loughborough University, School of Sport, Exercise and Health Sciences, Loughborough,
11  Leicestershire, UK, 2 Bradford Institute for Health Research, Bradford, UK, * Centre for Global
12 Health and Human Development (SSEHS) Loughborough University, Loughborough,
13  Leicestershire, UK, * Department of Life Sciences, University of Coimbra, Portugal, ° Research
14  Centre for Anthropology and Health, University of Coimbra, Portugal, ® Faculty of Sciences,
15  University of Lisbon, ’ Research Center in Sport Science and Health (CIDESD) University Trés-
16  os-Montes e Alto Douro, Portugal, ® Department of Geography University of Coimbra, Portugal,
17  °Tropical Research Institute of Portugal, Lisbon, Portugal.

18

19 Corresponding Author:

20  Daniel D Bingham, Bradford Teaching Hospitals NHS Foundation Trust, Bradford Institute for
21  Health Research, Born in Bradford Office, Temple Bank House, Duck Worth Lane, Bradford,
22 BD96RJ, UK. E-mail — daniel.bingham@bthft.nhs.uk

23


https://core.ac.uk/display/288379878?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Grant information

This study was supported by a grant of the Fundacéo para a Ciéncia e Tecnologia FCOMP-01-

0124-FEDER-007483

Conflict of Interest

None

Acknowledgments

DDB did the statistical analyses and data cleaning supervised by MIVS and wrote the first draft.
All authors contributed to the interpreting the results, and to the discussion. All authors revised

the article and approved the final manuscript.



47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Abstract

Objectives: Childhood obesity is a public health concern in Portugal. Socio-demographic and
behavioural factors are highly associated with obesity but are not clearly understood. This paper
aims to update the prevalence of overweight and obesity in Portuguese children and to explore

the influence and risks of socio-demographic factors and behavioural factors.

Methods: A cross-sectional study of Portuguese children aged 3-10 years from all 18 mainland
districts took place between March 2009 and January 2010. 17,136 (8455 boys; 8681 girls).
Height, weight and other anthropometric measurements were obtained by trained technicians.
Body Mass Index (BMI) was calculated along with other anthropometric variables. Data
analyses took place between April and September 2012. The overweight/obesity classification
was established by age-and sex-specific BMI cut-off points as defined by the International
Obesity Task Force (IOTF). Parents completed questionnaires about socio-demographic and

behavioural characteristics of the family.

Results: Almost 28% of the Portuguese children were overweight or obese (19.7% overweight;
8.2% obese). Prevalence was greater in girls than in boys. Logistic regression models found that
the odds of childhood obesity were significantly affected by biological, socio-demographic and

behavioural factors.

Conclusions: The protective factors against childhood overweight/obesity in this sample of
Portuguese children are: i) being male; ii) having been breastfeed; iii) having been born from

3



70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

mothers who did not smoke during pregnancy; iv) engaging in little sedentary behaviours (TV,
PC and playing electronic games); iv) performing at least 1 hour of moderate physical activity
every day; and vi) having parents with higher educational levels who also have their BMI within

the healthy ranges.

Keywords: Portugal, children, obesity, risk factors, physical activity, sedentary behaviours
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INTRODUCTION

Overweight and obesity (OW/OB) have significantly increased over the last 25 years and have
been described as a public health epidemic (World Health Organisation, 1998). OW/OB are
terms used to describe an excess of adiposity (fatness) above the ideal for good health (Waters et
al, 2011). Obesity increases the risk of a number of non-communicable diseases such as
cardiovascular disease (CVD) (Mokdad et al, 2003), type Il diabetes (Hirani et al, 2008), cancer
(Calle et al, 2003), respiratory disease (Barranco et al, 2012), high cholesterol (Mokdad et al,
2003; Ko et al, 2001) and high blood pressure (Mokdad et al, 2003). Populations in developed
and in many developing nations are increasingly becoming obese, particularly children. The
seriousness of childhood obesity is increased by past evidence reporting that once obesity has
been established, at a younger age, it is difficult to be reversed later in life (Waters et al, 2011;
Luttikhuis et al, 2009; Singh et al, 2008; Field et al, 2005). The problem is aggravated due to the
increasingly onset of type Il diabetes mellitus occurring in younger ages when compared to 25
years ago, and obesity is stated as a major determinant (Rosenbloom et al, 2000). Obese children
are also likely to experience negative stereotyping such as perceptions of poor health, academic
and social uselessness, poor hygiene and idleness (Hill & Silver, 1995; Thiel et al, 2008). Obese
children may also experience negative emotional and psychological states such as nervousness,
sadness and loneliness (Strauss, 2000). Finally, they are more likely to become victims of
bullying and to engage in unhealthy behaviours such as smoking tobacco and/or cannabis (Farhat

et al, 2010).



115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

Overweight/obesity occurs when there is a consistent positive energy imbalance over a sustained
period of time. A review by Lobstein et al (2004) describes that a variety of factors such as
behavioural (physical activity, diet, sedentary lifestyle), cultural, genetic, environmental and
economic have been associated in obesity’s development. These factors are interchangeable and
therefore complex. Like in most developed countries, childhood OW/OB is a public health
concern in Portugal. Padez et al (2005) investigated the prevalence and risk factors for obesity
of 7 to 9.5 year old children in a national representative sample and found alarming rates. More
specifically, the prevalence of overweight, obesity and combined overweight+obesity were,
respectively, 20,3%, 11,3% and 31,6%. It was found that parental obesity and educational levels
were the most significant risk factors of children’s obesity. In the same study, it was concluded
that maternal obesity had a stronger link to OW/OB compared to paternal obesity and suggested
that this is unsurprising due to the cultural factor of Portuguese mothers being the parent who is
usually responsible for important lifestyle factors such as buying, preparing, and serving food for
the family. Also, a review by Moreira (2007) found that the reported prevalences of obesity
would differ from one region of the country to another. , These findings are consistent with
results from other studies in different ethnicities (Xi et al, 2009; Dannemann et al, 2011;

Patterson et al, 1997).

Sedentary behaviour is defined as any waking behaviour characterised by energy expenditure
below 1.5 MET while sitting or reclining posture (Sedentary Behaviour Research Network,
2012). Padez et al (2005) reported that TV viewing was a risk factor OW/OB in children. One
reason is the low level of energy that is expended while watching TV (Hancox et al, 2004).
However, it has also been shown that engaging in TV viewing could lead to increased snacking
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on unhealthy foods while abstaining from healthy foods (i.e. fruit and vegetables) (Re-lopez et
al, 2011; Liang et al, 2009). Another possible reason for the link between TV viewing and
obesity is that children could be subjected to the advertising of unhealthy products that could
potentially lead to obesity (Halford et al, 2008; Boyland et al, 2011). Sedentary behaviours of
children are, however, more than just TV viewing. With the increase popularity of electronic
games and personal computers and laptops these are behaviours that are important to explore.
Carvalhal et al (2007) investigated the association between physical activity, TV, video games
and obesity in 3365 Portuguese children. The study found similar results of TV viewing to that
of Padez et al (2005), indicating that the longer children watched TV the greater the risk of
obesity. Both boys and girls were found not to use computers very often. However, boys played
electronic games for longer periods than girls and there was a moderate relationship between

electronic games and obesity levels.

Physical activity is defined as any bodily movement produced by skeletal muscles that results in
energy expenditure (Caspersen et al, 1985). Low levels of physical activity have widely been
documented as a major determinant of childhood OW/OB. Previous research including
Portuguese studies have found evidence of an association between physical activity and obesity
(Trost et al, 2001; Hernandez et al, 1999; Gonzalez-Suarez & Grimmer-Somers, 2011; Pereira et
al, 2010; Guerra et al, 2006). However, other studies have found no association (Padez et al,
2005; Carvalhal et al, 2007; Martins et al, 2010). Past physical activity interventions have shown
that although physical activity could possibly not reduce obesity levels, physical activity can
maintain and delay the onset of obesity (Gonzalez-Saurez et al, 2009).The lack of clarity
between the association of physical activity and obesity is that physical activity is a complex
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behaviour; that has many different determinants and correlates that vary from gender, to age, to
context and environmental (Sallis et al, 2000; Van der horst et al, 2007; Ferreira et al, 2007;

Mota et al, 2002).

This study builds upon the study published by Padez et al (2005). It adds subjective
measurements of activity and it covers a statistically representative sample of the Portuguese
population stratified by sex, age and districts. Therefore, the impact of socio-demographic
factors (age, sex, parental factors, parental behaviours, birthweight, and maternal smoking during
pregnancy), and behavioural factors (physical activity/active play, TV viewing, electronic games

use, computer use) can be better contextualised.

This study has two short-term aims and one long-term aim.
The two short-term aims are:
a) To review and update the prevalence of OW/OB in Portuguese children nationally;
b) to explore the influence and risk that socio-demographic factors and behavioural factors

have upon OW/OB in Portuguese children.

The long-term aim is:
a) to provide an accurate record of the basic health, nutritional status and living conditions
of the Portuguese children and their children as of the beginning of 2010. The year of
2010 is of crucial importance because it marks the onset of the socio-economic and
political crisis that has hit Portugal. According to PORDATA (The National Database of

Portugal - http://www.pordata.pt/en/Home), most of the indicators on basic demography,
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health, living conditions and unemployment rates have been declining steeply since 2010.
These changes are expected to intensify and linger for the next decade. This fact makes
this survey a reference that shows the biosocial status of the Portuguese population before
the sociopolitical and economical changes start being reflected on the health of the
people. Any survey conducted after this one should take this paper in consideration and
use the results presented here as the baseline results gathered at the beginning of a crisis
that will have countless effects on the health and living conditions of the Portuguese
people for decades to come. A personal observation by one of the co-authors shows the
multiplication of “soup/kitchens” all over Portugal during 2012-2013. By mid-2013,

several primary schools are starting to supply one hot/meal per day during the weekends.

METHODS

Participants and Settings

The total number of children was 17,509. The children were from all mainland Portuguese
districts but not from the Portuguese Archipelagos (Madeira and Azores). Data were collected
between March 2009 and January 2010 in public and private Portuguese schools. The studied
population was selected by means of proportionate stratified random sampling taking into
account the district and the number of children by age and sex in each district. Participation rate
was 57.4% (49.3% in preschool children and 63.6% in school children). Due to insufficient
number of participations younger than 3 and older than 10 years, and for those missing data on
body mass index (BMI) data, the final number of participations for data analyses was 17,136.
The study protocol was approved by Direcgédo Geral de Inovacdo e Desenvolvimento Curricular
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(DGIDC) and written informed consent was obtained from all the children’s parents. Ethical
approval was also granted for secondary data analyses by the Loughborough Universities

Advisory Ethic Committee. Data analyses took place between May 2012 to September 2012

Measures

Trained technicians performed anthropometric measurements using standardised procedures
(Lohman et al, 1988) within each of the schools. Height was measured using a stadiometer with
the head positioned according to the Frankfort plane and weight was measured via an electronic
scale with a precision of 100g. BMI was calculated as weight/height? (kg/m?). The definitions of
OWI/OB for children were based on average centiles in accordance to the IOTF's age specific
BMI cut-off points (Cole et al, 2000). For the adults (parents), overweight was defined as a
BMI’s of 25.0-29.9 kg/m? (obesity as a BMI of 30 kg/m? (obese) (World Health Organisation,

1998).

Parents completed a mailed questionnaire about different characteristics of all members of the
household including themselves. The questionnaire was designed and intended to collect
information about factors that may have a potential influence on childhood OW/OB. Factors
such as sex; birthweight; decimal age; breastfeeding (yes/no); district; parental occupation
(professional & executives, management & technicians, administrative, service and sales,
farmers, agricultural, skilled workers, unskilled workers); parental physical activity participation
(yes/no); parental education (primary (4y), six years, nine years, twelve years, university (>12
years)); parents self-reported height and weight,; school conditions for physical activity classes
(yes/no); mother smoked during pregnancy (yes/no); sport activity outside of school (yes/no);
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urbanization (urban, semi-urban, and rural); electronic games weekdays/weekends (none, <1h,
1h, 2h, 3h, 4h, 5h <); personal computer (PC) use weekdays/weekends (none, <1h, 1h, 2h, 3h,
4h, 5h<); television (TV) weekdays/weekends (none, <1 h, 1 h, 2 h, 3 h, 4 h, 5h<); physical
activity in school (0-30min, 30-60min, 60-90min, 90-120min, 120-150min, 150min <); watching
TV during meal times (never, only at weekend, 1 to times/week, 2 to 3 times/week, every day);
active play weekdays/weekends (none, <1h, 1h, 2h, 3h, 4h, 5h<). Active play was used as an

umbrella term for all physical activity done by the child as reported by the parents.

Data Analyses

Pearson Chi-square x> (B set at 0.05) difference tests were conducted to test the level of
association between the different variables measured (birthweight, breastfeeding, district;
parental occupation, parental physical activity participation, parental education, school physical
activity, maternal smoking during pregnancy, sport activity outside of school, urbanization,
active play weekdays/weekends, electronic games weekdays/weekends, personal computer use
weekdays/weekends, television (TV) weekdays/weekends, watching TV during meal times) and
children’s overweight, obesity and OW/OB. Variables with a significant association with
childhood overweight, obesity and OW/OB were further analysed by backward logistic
regression models. Sex and age were adjusted and the odds ratio (OR) and 95% confidence
interval were calculated for each of the categorical variables within the regression models.
Categorical factors with an OR statistically significantly (P <0.05) and higher than 1.0 resulted
as a risk factor and an increased likelihood of childhood OW/OB and an OR statistically
significantly (P <0.05) with a value below than 1.0 was taken as a protective factor. Statistical
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analyses were performed using the Statistical Package for the Social Sciences (SPSS/PC-)-,

version 19.0; SPSS Inc., Chicago, IL, USA).

RESULTS

Prevalence of overweight and obesity (OW/OB)

Table 1 presents the prevalence (%) of normal weight and OW/OB among a sample of 17,136
Portuguese children aged 3 to 10 year olds. As a whole, 72.1% of children were classified as
having a normal weight status, 19.7% were classified as overweight and 8.2% were classified as

obese. Thus, more than a quarter (27.9%) of the children was either overweight or obese.

Biological Factors

Sex differences were found across all age groups, with girls being more OW/OB than boys. Chi-
square () difference tests shows that these sex differences were significant across the ages 3.5y,
4.0y, 4.5y, 5.0y, 5.5y, 6.5y and 7.5y. Tables 2-4 present results of the logistic regression models.
Table 2 outlines the biological risk factors that were significantly associated with OW/OB of
Portuguese children. It was found that age and sex (male= reference) were significant risks for
being overweight and obese. This was found across all three logistic regression models (Table 4,

Table 5).
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Two other biological factors- “maternal smoking during pregnancy” and “breastfeeding”- were
also significant predictors of OW/OB. Maternal smoking during pregnancy increased the odds of
obesity among the children (OR 1.52 95%CI 1.30-1.78) and, in a smaller degree, also increased
the odds of child overweight (OR 1.31 95%CI 1.16-146). Table 2 outlines that being older,
female, with a mother who smoked during pregnancy, and not being breastfed increased the odds

of being OW/OB.

Socio-Demographic Factors

Chi-square difference results of parental factors (father and mother) by weight status and sex
found that normal weight (boys and girls) had parents with higher paid occupations. This was
also found to be evident for educational level for parents. It was also clearly found that children
who were OW/OB had parents with higher BMI’s compared to normal BMI-children (Mother

BMI: Boys OW/OB: y* = 186.94, p < 0.01; Girls OW/OB: %2 = 194.99, p < 0.01; Father BMI:

Boys OW/OB: y* = 182.92, p < 0.05; Girls OW/OB: y* = 174.44, p < 0.05).

Mother’s education was a risk factor for childhood obesity with less educated mothers having an
increased risk of having an obese child, but not in all children’s age-groups. Significant odds
ratios were found for 6 years (OR 1.34 95%CI 1.03-1.74); 9 years (OR 1.49 95%CI 1.29-248)
and 12 years (OR 1.81 95%CI 1.04-2.40); Fathers’ education was also associated with an
increased likelihood for childhood obesity. Odds Ratios ranged from 1.35 to 1.79. Mother

education was not associated with an increased likelihood for children being overweight,
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however fathers education did, with those with lower education levels having the likelihood (6

years = OR 1.20 95%CI 1.02-1.42, 4 years 1.25 95%CI 1.06-1.49).

Portuguese children are also at greater risk of being overweight or obese if their mothers and/or
fathers are OW/OB themselves. This likelihood increased as the weight of the parents increased,
with the greater likelihood found within obese fathers (OR 4.50 95%CI 3.51-5.77) compared to
obese mothers (OR 4.10 95%CI 3.19-5.25). Table 3 outlines that there was an increased
likelihood of childhood obesity if mothers did not take part in regular physical activity (OR 1.30

95%CI 1.04-1.61).

Behavioural Factors

Differences between levels of active play during weekdays were found to be significant (p <
0.01) in overweight and obese girls compared to normal-BMI girls (OW: y? = 28.09; OB: y* =
26.63; OW/OB: % = 39.80) (p < 0.01). When viewing the chi-square differences of all the
selected sedentary behaviour variables the differences were all found to be statistically
significant for obese boys; the only significant p-values for girls were for TV viewing (3° =
15.17, p <0.05). Although not all differences between overweight and normal weight boys were
significant across sedentary behaviours and a significant difference was found across all
sedentary behaviours for obese boys. It was found that overweight and obese boys engaged in
larger periods of time playing electronic games compared to girls during weekdays (39.7% vs.
14.4%). Boys were found to play more electronic games than girls across all weight categories.

Weekends were also found to be periods of the week where more active play, TV viewing, PC

14
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viewing and electronic games took place for both sexes. It was found that 70.6% of OW/OB
boys played some kind of electronic games compared to 62% of their normal weight peers (3 =
26.79, p < 0.01). Obese girls played more electronic games than overweight and normal
weighted girls; however it was clear that overweight and obese boys played with electronic
games for greater quantities of time than girls. Watching TV during mealtimes was found to
occur most frequently for obese boys than overweight and normal weight boys and girls.

Table 4 outlines the statistically significant odds ratios for the logistic models conducted for
overweight, obesity and OW/OB and the influence of physical activity and sedentary behaviours.
Key findings were that the likelihood of childhood obesity was significantly increased (OR 3.81
95%CI 1.15-12.66) if the children played on electronic games for more than 4 hours during
weekdays, however within this statistic there were only 13 children within the category so this
result should be interpreted with caution. This was also found to be true for electronic games
during weekends but the increased likelihood was significant for overweight only, not obesity
(OR 1.32 95%CI 1.06-1.64). Watching TV during the weekdays was associated with a greater
likelihood for children to be overweight and the likelihood increased as daily hours watching
TV increased (1hours, OR 1.43 95%CI 1.05-1.96; 2 hours, OR 1.60 95%CI 1.16-2.20). This was
evident for the group category of OW/OB and there was additional significance for watching TV
for 3 hours during a weekday (OR 1.52 95%CI 1.06-2.16). Obesity had an increased risk to
occur when children watched TV while eating meals. This was found for all number of times a
child watched TV while eating, but significant values were found for two meals (OR 1.47 95%ClI

1.07-2.01) and four meals (OR 1.41 95%CI 1.04-1.91).
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Table 4 illustrates the reduced likelihood of obesity if a child takes part in more active play
during weekdays (< 1hr = OR 0.70 95%CI 0.54-0.90; 1hr = OR 0.68 95%CI 0.51-0.90; 2hr = OR
0.67 95%CI 0.49-0.91; 3hr = 0.39 95%CI 0.23-0.66). The protective effect of 1hr of active play
was found to be greater on weekends compared to weekdays for obese children (1hr = 0.51
95%CI 0.30-0.86). Three hours of active play at weekends was also found not to have a higher

significant protection from obesity than 3hr in weekdays (3hr = OR 0.40 95%CI 0.21-0.76).

DISCUSSION

There are very few national surveys about the health and nutritional status of children in
Portugal. The previous survey by Padez et al (2004) showed an alarming trend on OW/OB of
Portuguese children that will have heavy health and economic repercussions. The importance
and novelty of this current study, is that it was conducted immediately before the
economic/financial crisis hit Portugal and most of Europe which has affected the lives of
thousands of Portuguese families. This fact makes this study a reference that show biological and
social changes reflected on the health of the Portuguese people. Any survey conducted after this
one should take this paper in consideration and use this studies results as the baseline gathered at
the beginning of a crisis that will have countless effects on the health and living conditions of the

Portuguese people for decades to come.

The results of this Portuguese national representative study show that the prevalence of OW/OB

children was high (27.9%), with girls having greater prevalence of OW/OB than boys (30.6 % vs
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25.2%). However, the prevalence changed slightly when compared with the values obtained in
2004 (31.6%; boys 29.3%, girls 33.8%) (Padez et al (2005). Socio-demographic variables (i.e.
parents BMI and education level) have a significant risk upon childhood OW/OB. Fathers have
as just an important role in a child’s likelihood of OW/OB as mothers. Sedentary behaviours,
such as screen time viewing and the amount of time children spend engaging in these
behaviours, and while eating meals are significant factors. Physical activity during weekdays and

weekends were significant protective factors of obesity.

Prevalence of overweight and obesity

Comparing the results of this study with others outlines a clear consensus that the prevalence of
OW/OB of Portuguese children is clearly high. The international association for the study of
obesity (IASO, 2013) reports that 28.1% of Portuguese children aged 6-8 years are OW/OB. The
finding of the IASO (2013) is similar to the prevalence found within this study, 27.9%. Results
from the previous survey by Padez et al (2005) (31.6%) could suggest that OW/OB prevalence is
lowering or possibility stabilising. However discrepancy occurs when viewing results of the
organisation for economic co-operation and development (OECD, 2011) of who reported a
prevalence of 22.6% of children aged 5-17 years were OW/OB. Reasons for difference could be
the different age ranges of surveyed of previous studies in comparison to this study. However, it
is clear that OW/OB is high in Portugal and across Europe particularly in other Mediterranean
countries (Italy, Spain and Greece). Children’s OW/OB levels of Italy (31.7%), Spain (24.8-
27.9%) and Greece (41.1%) along with Portugal are all consistently found to be among the

highest of childhood obese nations in Europe and globally (IASO, 2013; OECD, 2011).
17
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Biological Factors

We found statistically significant sex differences for OW/OB. Girls across all ages (3-10 years)
were more overweight than boys and generally found to be more obese than boys. This finding is
interesting when comparing to other national data sets, with some reports stating that Portuguese
boys have greater prevalence of OW/OB than girls (IASO, 2013; OECD, 2011). However, sex
differences between previously published Portuguese works have shown to differ between
studies (Moreira et al, 2007). The findings of the current study are in agreement with Wiisneieski
et al (2009) who concluded that sex difference existed between boys and girls’ rates of OW/OB
(Girls OW/OB > Boys OW/OB). Reasons for this could be due to girls biologically having
greater fat mass, fat distribution and being found to be less physically active than boys (Mota et
al, 2002; Baptista et al, 2012). However, Guerra and colleagues found no significant
relationships between Portuguese Girls physical activity and obesity, but did find that inactive
Portuguese boys had twice the likelihood of being obese than active Portuguese boys (Guerra et
al, 2006). Therefore more research is required to understand in more depth sex differences of risk
factors of OW/OB in Portuguese children. The relationship between other moderators of OW/OB
such as ethnicity and culture should also be investigated in greater depth and frequency as
studies are small in numbers (Owen et al, 2005). Another well-established risk factor of OW/OB
that this study found was age which is a well-documented factor across the literature with higher
OW/OB being more likely as age increases (Hernandez et al, 1999; Gonzalez-Suarez, 2011,

Pereira et al, 2010).
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Behaviours of mothers and the choice to smoke during pregnancy and to breastfeed or not, were
clearly significant risk factors of childhood obesity. These finding has been documented
elsewhere (Owen et al, 2005). This study only included a two choice answer to breastfeeding
(yes/no) so therefore a more detailed description and risk association on duration of
breastfeeding could not be found like in previous studies (Padez et al, 2005; Ryan, 2007). Clear
guidance and promotion of anti-smoking and the encouragement of breastfeeding should be
implemented by health professionals to mothers in order to combat many health outcomes

associated including childhood obesity.

Socio-Demographic Factors

This study found that OW/OB was associated with parental obesity and educational levels. An
obese child was more likely to have parents who were obese and had a lower level of education.
This finding has been found previously (Xi et al, 2009; Dannemann et al, 2011; Patterson et al,
1997) however; Padez et al (2005) concluded that although parental obesity and educational
levels were important associations of Portuguese childrens OW/OB, mother’s obesity and
educational levels had a greater risk on children’s OW/OB than fathers. This conclusion of
maternal superiority has previously been well documented in previous work (Whitaker et al,
2010) but this study found that fathers with high BMI and low education had a greater risk upon
children’s OW/OB than mothers BMI and education. The importance of parental demographics
(BMI and educational level) and their risk association to children’s OW/OB, reinforces the idea
of future interventions targeting the whole family. Previous lifestyle interventions targeted
within a family environment have found positive results (Luttikhuis et al, 2009). A major
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conclusion of this study is that although mothers in Portuguese families are culturally seen to be
the parent who takes the role for buying, preparing and serving the food, (Padez et al, 2005)
fathers have a significant link to childhood obesity. Future research should seek to confirm this

finding, and fathers may need to be included in future interventions.

Behavioural Factors

Portuguese children watching 1lhr and 2hr of TV during weekdays were found to have an
increased risk of being overweight. This finding is similar to previous Portuguese research
(Padez et al, 2005). This study did not find the same effects for childhood obesity, which is
indifferent to previous Portuguese studies which concluded that an increase of TV viewing leads
to a greater likelihood of obesity (Carvalhal et al, 2007; Hernandez et al, 1999). Much of
previous research has mainly concentrated upon TV viewing. This study furthered the scope of
sedentary behaviours within a Portuguese sample by measuring personal computer use and
electronic games use over weekdays and weekends. Playing electronic games for long periods of
time during weekdays (3hr) was associated to childhood obesity, and playing on electronic
games for long periods of time (4hr<) during the weekend was associated with childhood obesity
being overweight. Previous research found similar results (Boyland et al, 2011; IASO, 2013). TV
viewing during meal times is reportedly a common behaviour among Portuguese families
(Carvalhal et al, 2007). Possible reasons for the link between TV (screen) viewing and obesity
are low levels of energy expenditure (Hancox et al, 2004), along with an increase snacking of
unhealthy foods (Rey-Lopez et al, 2011; Liang et al, 2009). Children also being subjected to
advertising of unhealthy products while TV (Halford et al, 2008; Boyland et al, 2011) could well

20



457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

ar7

478

479

be factors especially as this findings of this study adds strength to the argument as watching TV

while consuming food during meal times was a significant factor to childhood obesity.

Physical activity in the form of active play was found to be a protective behavior against
childhood obesity. The more active the child, the greater the protection against obesity. Similar
findings have been previously reported (Trost et al, 2001; Hernandez et al, 1999; Gonzalez-
Suarez & Grimmer-Somers, 2011; Pereira et al, 2010; Guerra et al, 2006). Taking part in 1 hour
of active play at weekends had a greater protective effect than 1hr of active play during
weekdays. This finding is of interest as the current international physical activity guidelines for
children is to take part in 1 hour of moderate to vigorous physical activity every day (World
Health Organisation, 2010). With the added protection of physical activity taking place during
weekends, which do not have time restraints for physical activity found during weekdays
(school), along with the observed increase in prevalence of sedentary behaviours during
weekends, this study supports the view of past research. For example, weekends offer an
opportunity for future physical activity promotions/interventions to take place (Aznar et al,
2010). Engaging in active play will help combat the epidemic of childhood obesity while also

providing other health benefits (World Health Organisation, 2010).

Like all investigations this study has limitations, self-reported data is well established to have
problems of bias, reliability and validity especially within complex behaviours such as physical
activity and sedentary behaviour (Shephard, 2003).The nature of the questionnaire being sent
home and filled out by parents could lead to one parent completing the questionnaire on behalf
of both parents, this could well lead to bias and inaccuracies. The questionnaire also asked about
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individual screen time behaviour therefore multi-screen use data was not available, such as using
a laptop or games device while watching the television (Jago et al, 2012). A final limitation is the
term “active play”. Active play has no standard definition across academics (Brockman et al,
2011) therefore it could be suggested that parents who completed the questionnaires and reported
the level of active play for children, could well have a different definition of active play to
another parent and family, therefore results of active play/physical activity should be viewed
with caution. Even with the discussed limitations, this study has strong statistical strength
because it is a nationally stratified representative study of Portugal with large numbers of

children within all 18 districts of mainland Portugal.

In conclusion, this study found that childhood OW/OB in Portugal is high, with the prevalence
being higher in girls than in boys. Child’s age, maternal smoking during pregnancy and no
breastfeeding are significant biological risk factors. Both mothers and fathers education level and
BMI are risk factors for childhood OW/OB along with sedentary behaviours such as TV, PC use
and, especially for boys playing electronic games. Physical activity (active play) was found to
have a protective dose response to obesity, with greater protection found during weekends.
Future research should investigate the sex differences between different districts and look to
implement the use of objective measures of physical activity and sedentary behaviors. Future
interventions should take note of the importance of breastfeeding, mothers not smoking during
pregnancy, maternal and paternal weight status, education level, physical activity levels and the
importance of sedentary behaviours especially while eating meals and the increase use of

electronic games during weekends, particularly in boys.

22



503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

23



526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547

548

REFERENCES

Aznar S, Naylor PJ, Silva P, Pérez M , Angulo T., et al. 2010. Patterns of physical activity in Spanish

children: a descriptive pilot study. Child: care, health and development 37:322-328.

Barranco P, Delgado J, Gallego LT, Bobolea I, Pedrosa M, de Lorenzo AG, et al. 2012. Asthma Obesity

and Diet. Nutr Hosp. Jan-Feb 271:138-45.

Baptista, F, Santos DA, Silva AM, Mota J, Santos R, Vale S, Ferreira JP, Raimundo AM, Moreira H, and Sardinha
LB. 2012. Prevalence of the Portuguese Population Attaining Sufficient Physical Activity. Med. Sci. Sports Exerc

44,3:466-473.

Brockman R, Fox KR, Jago R. 2011. What is the meaning and nature of active play for today’s children

in the UK? International Journal of Behavioral Nutrition and Physical Activity. 8:15.

Boyland EJ, Harrold JA, Kirkham TC, Corker C, Cuddy J, Evans D, et al. 2011. Food Commercials
Increase Preference for Energy-Dense Foods, Particularly in Children Who Watch More Television.

Pediatrics 128:E93-E100.

Dannemann A, Ernert A, Rucker P, Babitsch B, Wiegand S. 2011. The influence of migration background

and parental education on childhood obesity and the metabolic syndrome. Bundesgesundheitsblatt-

Gesund 54:636-41.

24



549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573

Department of Health and Human Science. Assessing your weight and health risk.
http://www.nhlbi.nih.gov/health/public/heart/obesity/lose_wt/risk.htm#limitations (Accessed 24th

January 2013).

Calle EE, Rodriguez C, Walker-Thurmond K, Thun MJ. 2003. Overweight, obesity, and mortality from
cancer in a prospectively studied cohort of US adults. N Engl J Med. 2003 Apr;348(17):1625-38.
Carvalhal MM, Padez MC, Moreira PA, Rosado VM. Overweight and obesity related to activities in

Portuguese children, 7-9 years. European journal of public health 17:42-6.

Caspersen, C. J., Powell, K. E., Christenson, GM. 1985. Physical activity, exercise and physical fitness:

definitions and distinctions for health related research. J Sci and Med in Sport 12:518-525.

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child overweight and

obesity worldwide: international survey. 2000. British Medical Journal 320: 1-6.

Ferreira I, van der Horst K, Wendel-Vos W, Kremers S, van Lenthe FJ, Brug J. Environmental correlates

of physical activity in youth - a review and update. Obesity reviews. 8:129-54.

Field AE, Cook NR, Gillman MW. 2005. Weight status in childhood as a predictor of becoming

overweight or hypertensive in early adulthood. Obesity research 13:163-9.

Gonzalez-Suarez CB, Grimmer-Somers K. 2011. The Association of Physical Activity and Physical

Fitness With Pre-Adolescent Obesity: An Observational Study in Metromanila, Philippines. J Phys Act

Health 8:804-10.

25



574
575
576
S77
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598

Gonzalez-Suarez C, Worley A, Grimmer-Somers K, Dones V. 2009. School-Based Interventions on

Childhood Obesity A Meta-Analysis. Am J Prev Med, 37:418-27.

Guerra, S, Teixeira-Pinto, A, Ribeiro, JC, Ascensao, A, Magalhaes, J, Andersen, LB, Duarte, JA, Mota, J. 2006.
Relationship between physical activity and obesity in children and adolescents. Journal Of Sports Medicine And

Physical Fitness, 46;1:79-83.

Halford JC, Boyland EJ, Hughes GM, Stacey L, McKean S, Dovey TM. 2008. Beyond-brand effect of
television food advertisements on food choice in children: the effects of weight status. Public health

nutrition. 11:897-904.

Hancox RJ, Milne BJ, Poulton R. 2004. Association between child and adolescent television viewing and

adult health: a longitudinal birth cohort study. Lancet. 364:257-62.

Hernandez B, Gortmaker SL, Colditz GA, Peterson KE, Laird NM, et al. 1999. Association of obesity
with physical activity, television programs and other forms of video viewing among children in Mexico

City. International Journal of Obesity 23:845-854.

Hill AJ, Silver EK. Fat, friendless and unhealthy - 9-year old childrens perception of body shape

stereotypes. Int J Obes. 1995. (19):423-430.

Hirani V, Zaninotto P, Primatesta P. 2008. Generalised and abdominal obesity and risk of diabetes,
hypertension and hypertension-diabetes co-morbidity in England. Public health nutrition 11:521-7.
International ~ Association for the study of obesity (IASO). Obesity Data Portal.

http://www.iaso.org/resources/obesity-data-portal/resources/tables/ (Accessed 24 January 2013).

26



599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

Jago R, Stamatakis E, Gama A, Carvalhal IM, Nogueira H, Rosado V, et al. Parent and child screen-

viewing time and home media environment. Am J Prev Med. 2012 2012;43(2):150-8.

Ko GTC, Cockram CS, Woo J, Chan JCN. 2001. Obesity, insulin resistance and isolated low high-

density-lipoprotein cholesterol in Chinese subjects. Diabetic Med 18:663-6.

Liang T, Kuhle S, Veugelers PJ. 2009. Nutrition and body weights of Canadian children watching
television and eating while watching television. Public Health Nutrition 12:2457-63.

Lobstein T, Baur L, Uauy R, TaskForce 110. 2004. Obesity in children and young people: a crisis in
public health. Obesity reviews : an official journal of the International Association for the Study of

Obesity 5 (Suppl 1):4-104.

Lohman, TG, Roche, AF, Martorell, R Anthropometric Standardization Reference Manual. 1988. Human

Kinetics Books, Chicago.

Luttikhuis HO, Baur L, Jansen H, Shrewsbury VA, O'Malley C, Stolk RP, et al. 2009. Interventions for

treating obesity in children. Cochrane Database of Systematic Reviews.

Martins D, Maia J, Seabra A, Garganta R, Lopes V, Katzmarzyk P, et al. 2010. Correlates of changes in

BMI of children from the Azores islands. International journal of obesity. 34:1487-93.

Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, et al. 2003. Prevalence of obesity,

diabetes, and obesity-related health risk factors, 2001. JAMA-J Am Med Assoc 289:76-9.

27



623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645

Moreira P. Overweight and obesity in Portuguese children and adolescents. 2007. Journal of Public

Health 15:155-61.

Mota, J, Santos, P, Guerra, S, Ribeiro, JC, Duarte, JA. 2002. Differences of daily physical activity levels of children

according to body mass index Pediatric Exercise Science, 14;4:442-452.

Nogueira H, Ferrao M, Gama A, Mourao |, Marques VR, Padez C. 2013. Perceptions of neighbourhood
environments and childhood obesity: Evidence of harmful gender inequities Portuguese children. Health

& Place 19:69-73.

Organisation for the economic co-operation and development (OECD). Health at a glance 2011.

http://dx.doi.org/10.1787/health_glance-2011-en. (Accessed 25 January 2013).

Owen CG, Martin RM, Whincup PH, Smith GD, Cook DG. 2005. Effect of infant feeding on the risk of

obesity across the life course: a quantitative review of published evidence. Paediatrics 115:1367-1376.

Padez C, Mourao I, Moreira P, Rosado V. 2005. Prevalence and risk factors for overweight and obesity in

Portuguese children. Acta Paediatr 94:1550-7.

Patterson ML, Stern S, Crawford PB, McMahon RP, Similo SL, Schreiber GB, et al. 1997.

Sociodemographic factors and obesity in preadolescent black and white girls: NHLBI's growth and health

study. J Natl Med Assoc. 89:594-600.

28



646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669

Pereira SA, Seabra AT, Silva RG, Katzmarzyk PT, Beunen GP, Maia JA. 2010. Prevalence of
overweight, obesity and physical activity levels in children from Azores Islands. Annals of human

biology 37:682-91.

Rey-Lopez JP, Vicente-Rodriguez G, Repasy J, Mesana MI, Ruiz JR, Ortega FB, et al. 2011. Food and
drink intake during television viewing in adolescents: the Healthy Lifestyle in Europe by Nutrition in

Adolescence (HELENA) study. Public health nutrition 14:1563-9.

Rosenbloom A, Arslanian S, Brink S, Conschafter K, Jones KL, Klingensmith G, et al. 2000. Type 2
diabetes in children and adolescents. Diabetes care. 23:381-9

Ryan AS. Breastfeeding and the Risk of Childhood Obesity. 2007.Coll. Antropol. 31:19-28.

Sallis JF, Prochaska JJ, Taylor WC. 2000. A review of correlates of physical activity of children and
adolescents. Med Sci Sport Exer 32:963-75.

Singh AS, Mulder C, Twisk JWR, van Mechelen W, Chinapaw MJM. 2008. Tracking of childhood
overweight into adulthood: a systematic review of the literature. Obesity reviews. 9:474-88.

Strauss RS. 2000. Childhood Obesity and Self-Esteem. Pediatrics 105:e15.

Sedentary Behaviour Research Network. Standardised use of the terms “sedentary” and “sedentary

behaviours”. 2012. Applied Physical Nutrition Metabolism. 37:540-542.

Stettler N, Signer TM, Suter PM. 2004. Electronic Games and Environmental Factors Associated with

Childhood Obesity in Switzerland. Obesity Research. 12:896-903.

29



670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693

694

Shephard RJ. Limits to the measurement of habitual physical activity by questionnaires. 2003. Br J Sports

Med 37:197-206.

Trost SG, Kerr LM, Ward DS, Pate RR. 2001. Physical activity and determinants of physical activity in

obese and non-obese children. International journal of obesity 25:822-9.

Thiel A, Alizadeh M, Giel K, Zipfel S. 2008. Stereotyping of Overweight Children by their

Contemporaries. Psychother Psychosom Med Psychol 58:462-9.

Van der Horst K, Paw M, Twisk JWR, Van Mechelen W. 2007. A brief review on correlates of physical

activity and sedentariness in youth. Med Sci Sport Exer. 39:1241-50.

Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y, et al. 2011. Interventions for

preventing obesity in children. Cochrane Database of Systematic Reviews.

Wisniewski AB, Chernausek MD. 2009. Gender in childhood obesity: family environment, hormones and

genes. Gender Medicine. 6:76-85.

Whitaker KL, Jarvis MJ, Beeken RJ, Boniface D, Wardle J. 2010. Comparing maternal and paternal

intergenerational transmission of obesity risk in a large population-based sample. Am J Clin Nutr.

91:1560-1567.

World Health Organisation.1998. Report of a WHO consultation on obesity. Preventing and managing the

global epidemic. WHO: Geneva.

30



695 World Health Organisation. 2010. Global recommendations on physical activity for health. WHO:
696  Geneva.

697

698  Xi B, MiJ, Duan J-l, Yan S-j, Cheng H, Hou D-q, et al. 2009. Familial clustering of obesity and the role

699  of lifestyle factors among children in Beijing. Zhonghua Yufang Yixue Zazhi 43:122-7.

31



