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Exceso ponderal infantil y adolescente: factores modificables,  
herencia genética y percepción de la imagen corporal 

Introducción: el sobrepeso y obesidad alcanzan una alta prevalencia entre niños y adolescentes en Es-
paña. Los hábitos modificables, la carga genética y la percepción del peso empeoran con los años, 
convirtiendo a los niños en adultos con sobrepeso. Se analizó la relevancia de distintos factores modi-
ficables (hábitos alimentarios, actividad física, sedentarismo y horas de sueño), la herencia genética, así 
como la percepción de su imagen corporal, en el exceso ponderal de niños y adolescentes. 
Material y métodos: estudio observacional retrospectivo de 101 escolares de Madrid (edad media de 
diez años), con recogida de datos antropométricos (peso, talla, pliegues cutáneos y circunferencia de 
cintura), dietéticos (KidMed®), de actividad física (IPAQ® adaptado), sedentarismo, horas de sueño y 
percepción del peso e imagen corporal. 
Resultados: el 31% de los niños presentaba exceso ponderal. Un 53,4% necesitaba mejorar la dieta. 
Fue mayor el número de participantes con normopeso que no seguían una alta adherencia a la dieta 
mediterránea que aquellos con sobrepeso-obesidad que sí se adherían. No se observó correlación esta-
dísticamente significativa entre el estado ponderal (según el percentil de peso) y las características 
corporales de los padres, pero sí en función del índice de masa corporal (IMC). A un 70% de obesos y 
un 50% de desnutridos les gustaría pesar lo mismo. 
Conclusiones: los factores modificables no se relacionaron con un mayor exceso ponderal. El peso de 
los progenitores tuvo influencia en el estado ponderal de los hijos, aunque no se obtuvieron resultados 
estadísticamente significativos al analizar los factores modificables y la herencia en conjunto.

Introduction: overweight and obesity achieve a high prevalence among children and adolescents in 
Spain. Modifiable habits, combined with the genetic load and weight perception, declines over the 
years making children overweight adults. Our aim was to analyze the relevance in excess weight of 
various modifiable factors (dietary habits, physical activity, sedentary lifestyle and sleep), heredity and 
body image perception in children and adolescents. 
Methods: a retrospective observational study of 101 schoolchildren in Madrid (mean age 10 years) was 
performed with collection of anthropometric (weight, height, skinfold thickness and waist circumferen-
ce), dietary (KidMed), physical activity (IPAQ adapted), sedentary lifestyle, sleep and perception of 
weight and body image data. 
Results: 31% of children had excess weight. 53.4%   needed diet improvement. The number of partici-
pants with normal weight who did not follow a high adherence to the Mediterranean diet was greater 
than those with overweight-obesity who did adhered. No statistically significant results between weight 
status (according to weight percentile) and body parental characteristics were obtained, but according 
to BMI. 70% of obese and 50% of malnourished would like to stay in their weigh. 
Conclusion: modifiable factors were not associated with an increased excess weight. Parents’ weight 
had some influence on the weight status of children, although no statistically significant results were 
obtained when both modifiable factors and heredity were analyzed altogether.
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INTRODUCTION

Obesity is a multifactorial chronic disease that 

usually has onset in childhood and adolescence. It 

results from an imbalance between energy intake 

and expenditure and other factors, leading to the 

accumulation of body fat.1 In Spain, the National 

Health Survey of 2012 reported a prevalence of ex-

cess weight of 27.8% in the population aged less 

than18 years (18.3% had overweight and 9.6% 

obesity).2 This is currently an important public 

health problem.

The most relevant of all the environmental factors 

that influence excess weight (Figure 1) are those 

considered modifiable due to the potential for so-

ciocultural and health care interventions, and in-

clude dietary habits,3 physical activlity,4 sedentary 

time,5 family influences6 and sleep quality.3

Chief among the dietary habits are a high fat in-

take (> 38%), high consumption of sugary drinks, 

pastries and cold cuts and low consumption of 

fruits and vegetables.7 Some authors propose that 

the distribution of energy intake throughout the 

day is relevant in weight control, and recommend 

three full meals and two snacks a day.8 An inade-

quate breakfast in children has been associated 

with a mild increase in weight and changes in hab-

its and daily intakes, in addition to a higher body 

mass index (BMI).9

At present, sedentary habits are a key factor in the 

reduction of energy expenditure, manifested in 

greater amounts of time spent watching television 

and with other electronic devices.10

Sleep duration is an important factor in the devel-

opment of childhood obesity. There is evidence of 

an association between abnormal sleep patterns 

and weight gain.11

Last of all, genetic factors can also modulate the 

response to changes in energy intake and expend-

iture.12 Recent genomic studies have identified loci 

associated with obesity or BMI and waist and hip 

circumferences that explain a small proportion of 

the heritability of obesity.13 Estimations of herita-

bility (the proportion of the phenotypic variability 

of a given feature that can be attributed to genetic 

variation) range between 40% and 70% based on 

family and twin studies. Thus, parental genetics 

have a significant influence on the predisposition 

for obesity.14
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Figure 1. Schema of factors that influence body weight
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The aim of our study was to analyse the relevance 

of various modifiable and unmodifiable factors 

and of genetic inheritance in excess weight in chil-

dren and adolescents, as well as in their body im-

age perception. 

MATERIALS AND METHODS

Population under study: we recruited a conveni-

ence sample of 101 individuals in a school in Ma-

drid. The inclusion criterion was age 6 to 17 years. 

We excluded children that did not complete the 

questionnaire (n = 5) or the anthropometric evalu-

ation (n = 8), or did not provide a signed informed 

consent (n = 0). The final sample consisted of 88 

schoolchildren (41 male and 47 female) with a 

mean age of 10.46 ± 3.03 years. All participants 

and their parents or legal guardians were informed 

of the objectives of the study and signed an in-

formed consent form agreeing to participate.

Participants were asked about their physical activ-

ity and sedentary habits using validated question-

naires such as an adapted version of the Interna-

tional Physical Activity Questionnaire (IPAQ®)15 

and the KidMed®16 questionnaire, and also under-

went an anthropometric evaluation.

Anthropometric evaluation: the anthropometric 

measurements taken first thing in the morning 

were: weight, height, triceps and subscapular skin-

fold thickness and waist circumference. Weight 

was measured with a Tanita® BP-601 bioelectric 

impedance body composition monitor with a 

range of 0.1 to 150 kg. The height was measured 

with a portable SECA® stadiometer accurate to 

1mm, conforming to the recommendations of the 

World Health Organization (WHO).17 Skinfolds 

were measured with a SECA® skinfold calliper. The 

waist circumference was measured at the mid-

point between the lowest rib and the iliac crest 

with inelastic tape measures (range, 0–150 cm). 

The BMI was calculated from the weight and 

height using the equation for the Quetelet index.18 

To estimate the prevalence of overweight and obe-

sity, we compared the weights of participants with 

the growth charts of the Instituto de Investigación 

sobre Crecimiento y Desarrollo of the Fundación 

Orbegozo19. Based on these tables, overweight cor-

responds to a weight above the 85th percentile and 

below the 97th percentile for age and sex, while 

obesity corresponds to a weight above the 97th per-

centile. The term “excess weight” corresponds to 

the composite of overweight and obesity.

Assessment of physical activity: we assessed phys-

ical activity by means of the IPAQ®15, documenting 

the intensity of exertion both during their main 

occupation and during leisure time. We set the 

lower threshold at 60 minutes of physical activity, 

recommended by the WHO for the population 

aged 5 to 17 years.20 To assess adherence to the 

recommendations of the Spanish Agency for Con-

sumer Affairs, Food Safety and Nutrition (Agencia 

Española de Consumo, Seguridad Alimentaria y 

Nutrición [AECOSAN])21 on the hours of sedentary 

activity, we added the hours spent using comput-

ers, watching television and reading, categorising 

children that spent two hours or more a day on 

these activities as sedentary.

Assessment of sleep quality: we assessed sleep 

quality by recording the number of hours of sleep, 

including naps, during weekdays and in the week-

end. We compared the mean hours of sleep with 

the hours recommended in the Clinical Practice 

Guideline for Sleep Disorders,22 according to which 

school-aged children need ten hours of sleep a day.

Dietary assessment: we used the KidMed® index, 

which assesses adherence to the Mediterranean 

diet in children and adolescents. The possible total 

score ranges between 0 and 12 and allows the 

classification of individuals into one of three 

groups: ≤ 3, very poor diet; 4–7, need to adjust di-

etary pattern to better fit the Mediterranean mod-

el; and ≥ 8, optimal Mediterranean diet. We 

grouped the first two (0–7 points) into a single 

category of “non-adherence”, and considered 

scores of 8 or greater as “adherence.” Participants 

also filled out a weekly food diary after being pro-

vided with the necessary directions.

Assessment of body image and weight percep-

tion: to evaluate the impact of genetic heritability 
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in excess weight, which we assessed based on the 

subjective perception of participants, we asked the 

latter how they perceived their parents’ weight. To 

do so, we used the Standard Figural Stimuli,23 a 

scale consisting of nine figures or silhouettes, male 

or female, going from slim to obese. We consid-

ered the following three groups in the assessment 

of weight by height of the father and mother: low 

weight for perceptions of 1 to 2, normal weight for 

perceptions of 3 to 5, and overweight-obesity for 

perceptions of 6 to 9. We considered each parent 

separately and also the mean for both. To assess 

psychological behaviour, we asked participants 

about their weight.

Statistical analysis: we performed descriptive 

analyses, expressing results as means, standard 

deviations and percentages. We used parametric 

statistical tests—Student’s t and ANOVA—to ana-

lyse the difference between the means of two 

groups for quantitative variables, and the χ2 and 

Wilcoxon rank-sum tests for qualitative variables 

that did not follow a normal distribution. Com-

parisons with a p-value of less than .05 were con-

sidered statistically significant. We analysed the 

data with SPSS® (version 20).

RESULTS

The sample consisted of 88 students (47 female 

and 41 male) aged 6 to 17 years, with a mean age 

of 10.46 ± 3.03 years. Their mean weight was 40.34 

± 12.8 kg, the mean weight percentile was 65.36 ± 

25.81 and the mean waist circumference was 63.8 

cm (Table 1). Of all participants, 66.7% had normal 

weight, 19.5% overweight, 11.5% obesity and 2.3% 

mild malnutrition. We found significant differenc-

es in the triceps skinfold, the subscapular skinfold 

and waist circumference based on weight status.

Table 1 shows how participants engaged in 1.74 ± 

1.8 hours of physical activity a week and slept an 

average of 8.8 hours a night Monday through Fri-

day and 10 hours a night on weekends.

The mean KidMed® score was 7.58 ± 2.12 points. In 

qualitative terms, 53.41% needed to improve their 

diets. Of all participants, 2.27% had a score of less 

than 3, 51.14% a score between 4 and 6, and 

46.59% a score greater than 7.

Table 2 explores the association between different 

weight status groups (by weight percentile) and 

adherence to the Mediterranean diet. We observed 

Table 1. Descriptive data (mean ± SD)
Total (n = 88) Male (n = 41) Female (n = 47)

Age (years) 10.47 ± 3.03 10.22 ± 2.94 10.68 ± 3.13
Weight (kg) 40.34 ± 12.83 40.21 ± 13.88 40.47 ± 11.97
Height (m) 1.44 ± 0.15 1.46 ± 0.17 1.43 ± 0.15
BMI (kg/m2) 18.95 ± 3.09 18.48 ± 2.91 19.37 ± 3.21
Weight percentile 65.36 ± 25.81 68.86 ± 24.55 62.24 ± 26.77
Height percentile 69.53 ± 24.72 77.81 ± 21.02 60.82 ± 25.19
Waist circumference (cm) 63.85 ± 9.07 64.41 ± 8.45 63.35 ± 9.67
Triceps skinfold (mm) 11.8 ± 4.7 10.78 ± 4.29 12.67 ± 4.91
Subscapular skinfold (mm) 8.78 ± 4.88 7.46 ± 3.52 9.9 ± 5.59
Energy expenditure (kcal) 2079.4 ± 440.9 2087.61 ± 368.22 2072.28 ± 499.72
Number of meals/day 4.58 ± 0.63 4.54 ± 0.64 4.62 ± 0.64
KidMed® score (points) 7.58 ± 2.12 7.59 ± 2.14 7.57 ± 2.13
Physical activity (days/week) 1.74 ± 1.86 2.17 ± 1.74 1.36 ± 1.89
Physical activity (hours/week) 1.91 ± 2.12 2.64 ± 2.30 1.27 ± 1.74
Sedentary time (hours/day) 2.26 ± 1.76 2.97 ± 1.89 1.64 ± 1.38
Sleep, Mon-Fri (hours/day) 8.88 ± 1.36 8.97 ± 1.31 8.81 ± 1.42
Sleep, Sat-Sun (hours/day) 10.01 ± 1.74 10.32 ± 1.12 9.74 ± 2.12
Weekly sleep (hours/day) 9.18 ± 1.24 9.32 ± 1.06 9.05 ± 1.39

BMI: body mass index; SD: standard deviation.
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that more participants with normal weight did not 

adhere to the Mediterranean diet than did adhere, 

while the percentage of male and female partici-

pants with overweight or obesity that adhered to 

the Mediterranean diet exceeded the percentage 

of those that did not, although these findings were 

not statistically significant (χ2 = 2.868; P = .413).

The analysis of the energy intake of participants 

showed that 50% of those with normal weight had 

an intake that exceeded their energy require-

ments, which was also the case in 63% of over-

weight participants. Fifty percent of obese partici-

pants had intakes below their energy requirements.

The mean number of eating occasions a day was 

4.58, with a mean energy intake of 2098.60 ± 

445.63 kcal. Of all participants, 65.9% reported the 

recommended five eating occasions a day, while a 

mere 8% had only three meals a day; we ought to 

highlight that all children (100%) ate breakfast. Of 

all participants, 19.3% did not eat any fruit, and 

45.4% ate less than two pieces of fruit a day. Fur-

thermore, 31.0% did not eat a single serving of 

vegetables a day, and only 20.5% ate at least two 

servings a day. We found no significant differences 

in vegetable consumption between the sexes  

(χ2 = 5.999; P = .14): 61.67% of females ate at least 

one serving of vegetables a day compared to 

38.33% of males.

Table 2 also shows the association between weight 

status and sedentary time, although our findings 

were not statistically significant. It is worth noting 

that based on weight percentile, participants that 

were overweight spent more time in sedentary ac-

tivities than participants in other groups, exceed-

ing the recommended number of hours (and  

excluding hours spent reading). When we took 

hours spent reading into account, all groups (ex-

cept the malnutrition group) exceeded the recom-

mended daily sedentary time.

We also asked participants about the physical 

characteristics of their parents, presenting them 

with silhouettes to point out how they perceived 

the bodies of their father and mother. Later on, we 

compared these with the weight status of the par-

ticipants to determine whether there was a sub-

jective association between the two. In our sam-

ple, both male and female participants perceived 

their parents to have normal weight (mean figure 

perception, 4.50 ± 1.06). We did not find statisti-

cally significant differences between the data re-

ported by male (4.62 ± 1.08) and female partici-

pants (4.40 ± 1.04). Therefore, we did not find 

statistically significant associations between 

weight status (based on body weight percentile) 

and the physical characteristics of the parents (fa-

ther, mother, and both) (Table 3).

On the other hand, when we analysed participants 

by BMI, we did not observe significant differences 

in the classification of both parents combined and 

the weight status of their children (χ2 = 19.464;  

P = 0.13), although this approach is not valid for 

this sample, as the weight status of school-aged 

children is based on their weight percentile and 

not on the adult BMI classification.

We also did not find statistically significant asso-

ciations between adherence to recommendations 

regarding physical activity, sedentary time and the 

Mediterranean diet and the classification of par-

ents by the weight subjectively perceived by their 

children. Therefore, we did not find conclusive data 

Table 2. Association of weight status with adherence to KidMed® dietary guidelines and time spent on  
sedentary activities

Mild malnutrition Weight status
Normal weight Overweight Obesity

Adhere to KidMed®  
guidelines (n = 87)

No (%) 1.1 40.2 8 4.6
Yes (%) 1.1 26.4 11.5 6.9

Sedentary time, excluding reading Hours ± SD 0.5 ± 0.35 1.59 ± 1.57 2.05 ± 1.62 1.52 ± 1.43
Sedentery time, including reading Hours ± SD 1.37 ± 1.23 2.15 ± 1.78 2.85 ± 1.9 2.12 ± 1.52

SD: standard deviation.
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regarding heritability in our sample, given the sub-

jectivity of the data and the lack of actual anthro-

pometric data for the parents.

Table 4 shows the association of the students’ 

weight status with their subjectively perceived 

body weight. Our findings were not statistically 

significant. Most students in the sample (78.2%) 

believed they were at their ideal weights. Of the 

remaining 21.8%, 14.9% of the total had normal 

weight and only 1.1% was obese. On the other 

hand, we ought to note that 70% of obese partici-

pants and 50% of participants with malnutrition 

reported they would like to maintain their weight, 

and that none of the students with obesity or mal-

nutrition reported being unable to control their 

intake. We found that 59.6% of the female stu-

dents had at some point worried about gaining 

weight, compared to 29.3% of male students  

(χ2 = 8.826; P = .12).

Finally, we assessed adherence to various recom-

mendations, physical activity, sedentary time, diet 

and heritability of weight status in combination 

and separately, and created a classification. Table 5 

compares this score to the weight status of the 

students, although these findings were not statis-

tically significant. Only one of the children (with 

overweight) presented all four factors.

DISCUSSION

Spain ranks among the top countries in obesity 

and overweight according to the THAO study,24 

which analysed a sample of 38 008 schoolchildren 

aged 3 to 12 years of who 21.7% had obesity and 

8.3% overweight. According to the ALADINO 

study,8 the prevalence of overweight and obesity 

in children aged 5 to 7 years is 12.4% and 13.9%, 

respectively. The findings in our sample were not 

as encouraging: 19.5% was overweight and 11.5% 

suffered from obesity, and this trend seems to be 

on the increase.

In a study conducted by Zapico25 (2010), adher-

ence to the Mediterranean diet was assessed us-

ing the KidMed® questionnaire. Of all participants, 

Table 3. Classification of parents based on the weight perceived by their children
Mean perception for both parents 

(n = 83) (%)
Perception of father’s weight  

(n = 83) (%)
Perception of mother’s weight  

(n = 84) (%)
Low 

weight
Normal 
weight

Excess 
weight

Low 
weight

Normal 
weight

Excess 
weight

Low 
weight

Normal 
weight

Excess 
weight

Low weight 
children

0 2.4 1.2 0 4.8 1.2 0 0 1.2

Normal weight 
children

2.4 55.4 26.5 2.4 51.8 25.3 2.4 50 20.2

Excess weight 
children

0 9.6 2.4 0 10.8 3.6 0 17.9 8.3

Table 4. Association of weight status with self-perceived weight
Weight status

Mild malnutrition Normopeso
(%)

Sobrepeso
(%)

Obesidad
(%)

Does not think he/she is at ideal weight 0.0 22.4 29.4 10.0
Worried about gaining weight 0.0 37.9 55.2 60.0
Cannot control intake 0.0 19.3 35.3 0.0
Wants to maintain weight 50.0 67.2 76.5 70.0
Wants to weigh less 0.0 15.5 17.6 30.0
Wants to weigh more 50.0 17.3 5.9 0.0
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14.5% had a very poor diet, 54.2% a diet that could 

be improved, and 31.3% an optimal Mediterranean 

diet. The distribution was less favourable in female 

participants, of who 17.2% had a very poor diet 

compared to 11.8% of males. The BMI ranged from 

20.19 to 22.52 in females and from 20.58 to 23.26 

kg/m2 in males. Overweight, defined as BMI great-

er than the 85th percentile, ranged between 24.0 

and 26.6 in males (17.3% of the sample), and be-

tween 23.6 and 25.7 in females (17.5%). Lastly, the 

percent body fat ranged from 24.77% to 27.94% in 

females, and from 18.26% to 3.08% in males.

In our sample, the mean KidMed® score was 7.58 

points, which was very similar to the data obtained 

by Pérez-Gallardo in 2011 (7.6 ± 1.2).26 Of all par-

ticipants, 54.02% had a less-than-adequate score, 

and 45.8% an adequate score.

When we compared the diet with the anthropo-

metric status of the participants we found that of 

the 54.02% of students that did not have an opti-

mal diet based on the KidMed® score, 61.7% had a 

normal weight. Therefore, we were unable to es-

tablish a clear association between diet and 

weight by means of the KidMed® questionnaire 

(χ2 = 4.545; P = .603). Only 10% of obese partici-

pants in our sample seemed to be dissatisfied with 

their weight status. In fact, Hernández et al27 

(2015) noted that adolescents have a difficult time 

assessing their own body weight. In the sample of 

students in their study (n = 87), 27.48% misper-

ceived their own weight, which the authors re-

marked was consistent with the findings of previ-

ous studies.

López-López et al28 (2013) reported that 22.3% out 

of 800 adolescents had a very low-quality diet, 

52.9% dietary habits that could be improved, and 

24.9% an optimal Mediterranean diet, as well as a 

positive correlation of diet with the level of physi-

cal activity. Adolescents with higher levels of mod-

erate or vigorous physical activity exhibited great-

er adherence to the optimal Mediterranean diet 

pattern. In our study, 21.6% of participants with a 

low-quality diet (KidMed® score < 8) did not exer-

cise a single day a week, compared to 19.3% of par-

ticipants that followed an optimal Mediterranean 

diet. Only 1.14% of the sample adhered to physical 

activity recommendations and also to an optimal 

Mediterranean diet (KidMed® score > 8).

As for physical activity and sedentary time, we ob-

served that students in our sample engaged in an 

average of 1.91 ± 2.12 hours of physical activity a 

week. We ought to note that those that were over-

weight or obese reported greater amounts of sed-

entary time compared to participants with normal 

weight, with mean sedentary times of 2.15 hours 

in participants with normal weight, 2.85 hours in 

participants with overweight, and 2.12 hours  

in participants with obesity. Santaliestra-Pasías et 

al29 (2013) stated that at present, a majority of 

children and adolescents spend most of their lei-

sure time in sedentary activities: on average, 1.8 to 

2.8 of hours of television a day, depending on age 

and sex.

When we analysed the hours of sleep in our sam-

ple by weight status, we found that the mean 

number of hours slept a day each week was 9.21 in 

malnourished participants, 9.05 hours in partici-

pants with normal weight, and 9.45 and 9.44 

hours in participants with overweight and obesity, 

respectively. However, the differences were not 

statistically significant, so we had to rule out an 

association between weight gain and sleep dura-

tion in this sample. These results contradict the 

Table 5. Percentage of adherence to recommendations and heritability by weight status
Adherence to recommendations (exercise, sedentary time, diet) and heritability (%)

Adheres to none Adheres to  1 Adheres to 2 Adheres to 3 Adheres to all
Mild malnutrition 0 0 100 0 0
Normal weight 9.1 25.5 50.9 14.5 0
Overweight 0 18.8 50.0 25.0 6.2
Obesity 0 11.1 55.6 33.3 0
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findings of other studies30 that have found a po-

tential association between sleep deprivation and 

increases in BMI. Furthermore, Taheri et al31 (2006) 

found that children that sleep less than recom-

mended are more likely to be obese. One of the 

reasons proposed by the authors is that fatigue 

alters the levels of the hormones that regulate ap-

petite, leading children to eat more.

Children with a family history of overweight may 

be genetically predisposed to the disease, espe-

cially if they have easy access to high-energy foods 

and they are not encouraged to exercise.32. Among 

other authors, Lindsay et al33 (2006) analysed the 

role of parenting in the development of over-

weight and obesity prevention. Successful inter-

vention efforts, they concluded, must involve and 

work directly with parents from the earliest stages 

of child development to support healthful prac-

tices both in and outside of the home.

Magarey et al34 (2003) analysed the risk of obesity 

in early adulthood in association with a history of 

childhood obesity or of obesity in one or both par-

ents. In the first study, they concluded that obese 

children aged less than 3 years whose parents are 

not obese are at low risk of obesity in adulthood, 

but that in older children, current obesity is an in-

creasingly significant risk factor for obesity in 

adulthood, independent of parental obesity. Paren-

tal obesity more than doubled the risk of future 

adulthood obesity in obese and non-obese chil-

dren aged less than 10 years. The second study 

demonstrated that weight status at early ages is a 

stronger predictor of weight status at age 20 years 

than parental weight status, and that the risk of 

overweight at age 20 years increases even more 

with increasing parental weight.

In conclusion, we did not find an association be-

tween modifiable factors (diet, exercise, sleep and 

sedentary habits) and greater excess weight. Pa-

rental weight had some impact on the weight sta-

tus of children, although we did not find statisti-

cally significant results in the analysis of either 

modifiable factors (physical activity, sedentary 

time, diet) or unmodifiable factors (heritability) as 

a whole, so further research is required with re-

cruitment of larger samples to assess for a poten-

tially stronger association. Due to the growing im-

portance of childhood obesity in developed 

countries, we have to analyse every possible factor, 

modifiable and unmodifiable, for the purpose of 

developing more effective strategies for the pri-

mary and secondary prevention of this disease.
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