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Abstract

Objective: To analyze the chronological evolution of excess body weight (overweight and obesity) in order
to raise public awareness within the different areas of intervention (family, school, business environment, health
services) with the aim to take effective actions.

Material and methods: Weight, height and body mass index (BMI) of 604 healthy subjects (307 males and 297
females) have been recorded at birth and at the age of 1, 2, 3, 4, 6, 8, 10, 12 and 14 years. The excess body weight
has been calculated according to national references.

Results: Prevalence of excess body weight at age 14 years was significantly higher (p<0.05) in males (29%)
than in females (12.8%). BMI (kg/m?) was significantly higher (p<0.05) for both sexes in every period of age, except
for birth and age 1 year, in those patients with excess body weight at age 14 with respect to patients with normal
nutritional status of the same age. Those groups with excess body weight at age 14 showed BMI (Z-score) reaching
overweight or obesity levels at age 4, and progressively increasing.

Conclusions: Excess body weight would start at early stages in life, when dietary habits of the children depend
almost exclusively on family habits, and would be aggravated during school attendance. Finally, a disproportionate

weight increase occurs in adolescence probably related to unhealthy dietary habits and lifestyle.
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Introduction

Prevalence of childhood overweight and obesity has gradually
increased in industrialized countries and is currently the leading
nutrition disorder in our society [1-4]. Additionally, it should be
considered that overweight/obesity in childhood, especially in
school age, represent a high risk situation for overweight/obesity
in adolescence [5-9]. The majority of obese adolescents will stay
overweight in adulthood, with an additional risk of higher levels of
morbidity and mortality [10-12].

The World Health Organization (WHO) considers obesity a major
public health problem [13], given its labor, social, economic and
sanitary impact. Within this context, a Spanish strategy for nutrition,
physical activity and prevention of obesity (Estrategia para la Nutricion,
Actividad Fisica y prevencién de la Obesidad -NAOS-) [14], was
designed in our country in order to support initiatives that contribute
to achieve the necessary social change required to reverse the trend
towards obesity. This strategic plan gives priority to the prevention of
obesity in childhood/adolescence; in addition, it suggests the creation
of an Obesity Observatory for the evaluation and monitoring of concrete
steps to be adopted in the different areas of assistance (family, school,
corporate and sanitary environment). Our community does not have
a program for prevention of childhood obesity including specialized
care as a counselor in the prevention and treatment of this disease.
Therefore, this situation gives us the possibility of studying the “natural
evolution” of excess body weight.

The objective of this study is to analyze the chronological evolution
of excess body weight in our environment, and, in this way, to raise
awareness in the different areas of intervention referred by the NAOS
strategy to assume appropriate measures in each moment.

Material and Methods

An observational, longitudinal study achieved in an infant
population (Caucasian healthy individuals, and the children of
Caucasian parents from Spanish origin), whose methodology has been

explained in detail in previous issues [8,15], has permitted to obtain
604 healthy individuals aged 14 years (307 males and 297 females).
These patients were attended according to the Healthcare Screening
Program for pediatric population of the Community of Navarre [16] in
2007. Their anthropometric data (weight and height) were registered
in their respective medical records. In the same way, the registration
of the anthropometric data (weight and height) for each individual
corresponding to birth and ages 1, 2, 3, 4, 6, 8, 10 and 12 years was
retrospectively obtained.

Body mass index (BMI) has been calculated using the following
formula: weight (kg)/height? (m). The Z-score values for BMI were
determined using the SEINAPTRACKER program (Medicalsoft
Intercath, S.L. University of Barcelona, 2007-2008), being the charts
and growing curves from Longas et al. [17] the reference patterns. BMI
(Z-score) values of +1.0 (85™ percentile) and +2.0 (97 percentile) were
established as cut points in order to define overweight and obesity.
In addition, the prevalence of excess body weight (overweight and
obesity) at age 14 has been defined by the international references from
Cole et al. [18], which set BMI cut points (kg/m?) to define overweight
and obesity by extrapolation of adult values proposed by the WHO
(25 and 30 kg/m? respectively). Patients were placed in three different
groups: standard group (normal nutrition at age 14), overweight group
(overweight at age 14) and obesity group (obesity at age 14).

Results are expressed as percentages (%) and means (M) with
corresponding standard deviations (SD). Statistical analysis (descriptive
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statistics, Student’s t-Test, ANOVA, Chi-square Test) was performed
using the Statistical Packages for the Social Sciences (SPSS) program,
version 20.0 (Chicago, Illinois, USA). Statistical significance level was
reached when p value was lower than 0.05.

Results

Table 1 shows and compares the prevalence of excess body
weight (overweight and obesity) at age 14 in both sexes according
to the reference patterns. There were not any statistically significant
differences in the prevalence of overweight/obesity regardless of
the references we applied. The prevalence of excess body weight
(overweight/obesity) was significantly higher (p<0.05) in males in
relation to females. Nevertheless, the percentage of patients with
overweight was significantly higher than those with obesity in both
sexes when applying the international references.

Table 2 displays and compares the mean values of weight (kg),
height (cm) and BMI (kg/m?) that correspond to the different ages
considered in the group of males who maintain normal nutrition at
age 14 (standard group, n=218) or have excess weight (overweight,

Ferrandez et al. [17]

n=55 and obesity groups, n=34). Mean values of weight were
significantly higher (p<0.05) in every age in the groups with excess
weight (overweight and obesity groups) with respect to the standard
group, except for birth and age 1 year. There were not any statistically
significant differences among mean values of height in the different
groups at any age. Regarding BMI, the calculated mean values were
significantly higher (p<0.05) in every age within the groups with excess
body weight (overweight and obesity groups) with respect to the
standard group, except for birth and age 1.

Table 3 shows and analyzes mean values for weight (kg), height
(cm) and BMI (kg/m?®) corresponding to every age in females who
show normal nutrition status at age 14 (standard group, n=259) or
have excess body weight (overweight, n=20 and obesity groups, n=18).
Mean values of weight were significantly higher (p<0.05) at every age
within the groups with excess body weight (overweight and obesity)
with regard to the standard group, but for birth and age 1 year. There
were not any significant differences regarding mean values of height
at any age among the normal and overweight groups; however, mean
values of height were significantly higher (p<0.05) at 2, 3, 4, 6, 8 and

Cole et al. [18]

Males Females Males Females

n (%) n (%) n (%) n (%)
Overweight 55 (17,9%) 20 (6,7%) 76 (24,7%) 30 (10,1%)
Obesity 34 (11,1%) 18 (6,1%) 19 (6,2%) 1(3,7%)
Total 89 (29,0%) 38 (12,8%) 95 (30,9%) 41 (13,8%)

Table 1: Prevalence of excess body weight (overweight and obesity) at age 14 according to national and International references.

Weight (kg)

Age (years) Standard group M (SD) Overweight group M (SD) Obesity group M (DE)
0 3.32(0.47) 3.39 (0.44) 3.32 (0.42)
1 10.14 (0.95) 10.28 (0.81) 10.66 (1.09)
2 12.84 (1.10) 13.31 (1.27)* 13.33 (1.56)*
3 15.12 (1.34) 15.85 (1.81)* 16.35 (1.96)*
4 17.42 (1.89) 18.31 (2.28)* 19.86 (2.23)*
6 21.82(2.82) 24.31(3.44)* 26.82 (4.44)"
8 27.96 (4.15) 31.41 (4.01)* 37.14 (6.06)*
10 34.84 (5.38) 40.91 (4.68)* 47.92 (7.26)*
12 42.66 (6.56) 50.91 (8.27)* 63.81 (12.3)*
14 54.35 (8.16) 65.12 (8.30)* 81.47 (126)*

Height (cm)

Age (years) Standard group M (SD) Overweight group M (SD) Obesity group M (SD)
0 50.52 (2.20) 50.63 (2.02) 49.98 (2.26)
1 76.46 (2.66) 76.56 (1.93) 76.80 (2.53)
2 88.78 (2.89) 88.71 (3.06) 88.26 (3.02)
3 97.17 (2.88) 97.28 (2.81) 97.15 (3.45)
4 104.23 (3.86) 104.39 (3.91) 104.76 (4.11)
6 117.17 (4.60) 117.98 (4.24) 118.58 (4.53)
8 129.47 (5.29) 129.29 (4.80) 130.57 (5.21)
10 140.19 (5.80) 140.63 (5.30) 142.02 (6.61)
12 151.34 (7.49) 151.19 (7.78) 154.53 (7.30)
14 165.89 (8.19) 164.47 (8.33) 165.71 (7.17)

BMI (kg/m?)

Age (years) Standard group M (SD) Overweight group M (SD) Obesity group M (SD)
0 12.98 (1.34) 13.22 (1.32) 12.92 (1.94)
1 17.35 (1.21) 17.48 (1.25) 18.02 (1.49)
2 16.29 (0.99) 16.80 (1.26)* 17.06 (1.23)*
3 16.07 (1.35) 16.72 (1.45)* 17.28 (1.47)*
4 15.94 (1.08) 16.76 (1.39)* 18.06 (1.27)*
6 15.92 (1.32) 17.42 (1.94)* 18.98 (2.26)*
8 16.62 (1.76) 18.67 (1.78)* 21.66 (2.40)*
10 17.68 (1.99) 20.63 (1.49)* 23.68 (2.56)*
12 18.55 (1.99) 21.90 (2.48)* 26.57 (3.60)*
14 19.67 (1.83) 23.80 (2.13)* 29.05 (4.74)*

(*) p<0.05 with respect to standard group

Table 2: Mean values for weight, height and BMI in males.

J Nutr Disorders Ther, an open access journal
ISSN: 2161-0509

Childhood Obesity

Volume 3 + Issue 2 + 1000124



Citation: Dura-Travé T, Gallinas-Victoriano F (2013) When Should Pediatricians Become Concerned About Childhood Obesity? J Nutr Disorders Ther

3:124. doi:10.4172/2161-0509.1000124

Page 3 of 5

Weight (kg)

Age (years) Standard group M (SD) Overweight group M (SD) Obesity group M (SD)

0 3.17 (0.40) 3.17 (0.38) 3.32 (0.52)
1 9.73 (1.26) 9.92 (1.28) 10.24 (1.08)
2 12.28 (1.33) 13.02 (1.51)* 14.60 (2.31)*
3 14.60 (1.56) 16.15 (2.05)* 18.65 (3.35)*
4 16.95 (2.18) 18.16 (2.56)* 21.62 (4.48)*
6 21.70 (3.03) 24.52 (3.51)* 28.95 (4.80)*
8 27.99 (4.18) 32.71 (4.96)* 41.50 (5.94)*
10 35.11(6.11) 42.48 (6.18)* 51.68 (6.24)*
12 44.74 (7.47) 54.34 (10.1)* 65.50 (5.54)*
14 51.74 (6.67) 64.51 (6.61)* 77.12 (8.45)*
Height (cm)
Age (years) Standard group M (SD) Overweight group M (SD) Obesity group M (SD)
49.64 (2.07) 50.10 (2.06) 49.29 (2.31)
1 75.26 (2.66) 74.56 (2.61) 76.10 (2.68)
2 87.21 (3.00) 87.53 (3.26) 89.68 (4.06)*
3 96.59 (3.25) 97.88 (4.08) 98.97 (3.43)*
4 103.20 (3.87) 103.48 (4.63) 106.42 (4.68)*
6 116.66 (4.40) 118.18 (5.46) 119.12 (4.91)*
8 129.70 (5.09) 131.28 (5.55) 134.40 (4.53)*
10 140.16 (6.13) 142.67 (7.08) 144.73 (5.69)*
12 153.61 (7.05) 155.93 (8.23) 155.00 (5.72)
14 160.88 (5.94) 161.45 (6.37) 162.77 (4.97)
BMI (kg/m?)

Age (years) Standard group M (SD) Overweight group M (SD) Obesity group M (SD)
0 12.84 (1.12) 12.64 (1.11) 13.60 (1.49)
1 17.10 (1.40) 17.64 (1.16) 17.66 (1.28)
2 16.14 (1.36) 17.01 (1.40)* 18.04 (1.81)*
3 15.95 (1.28) 16.83 (1.66)* 18.89 (2.25)*
4 15.87 (1.49) 16.89 (1.39)* 18.92 (2.71)*
6 15.89 (1.61) 17.47 (1.45)* 20.30 (2.26)*
8 16.93 (2.08) 18.92 (2.12)* 22.89 (2.26)*
10 17.69 (2.12) 20.79 (1.95)* 23.91 (2.90)*
12 18.71 (2.24) 22.21 (2.91)* 27.65 (1.27)*
14 19.95 (1.99) 24.22 (3.05)* 28.49 (3.64)*

(*) p<0.05 with respect to standard group

Table 3: Mean values for weight, height and BMI in females.

10 years of age within the obesity group with respect to the standard
group. With respect to BMI, mean values were significantly higher
(p<0.05) within the groups with excess body weight (overweight and
obesity groups) compared to the standard group in every age, except
for birth and age 1.

Figure 1 shows and compares mean values for BMI (Z-score)
corresponding to the different ages of the groups whose individuals
showed normal nutrition at age 14 (standard group) or have excess
body weight (overweight and obesity group). Even when mean values
for BMI (Z-score) were significantly higher (p<0.05) beyond 2 years of
age within the groups with excess weight (overweight and obesity) with
respect to the standard group, it was after 4 years of age when the values
reached the range of overweight and obesity, respectively, and it would
remain so until 14 years of age.

Discussion

Excess body weight (overweight and obesity) is a multifactorial
disorder whose pathogenesis includes genetic, metabolic, psychosocial
and environmental factors. Nevertheless, this fast increase in its
prevalence seems to be related to environmental factors, such as lack of
healthy nutrition habits and sedentary lifestyle (a decrease in physical
activity in children and adolescents conditioned, to a great extent,
by television and/or new technologies). It is precisely the NAOS [14]
strategy which emerges as a response to that ascending tendency of
overweight and obesity in our society, pretending to promote a series
of programs addressed to infant-juvenile population, whose dietary

habits and lifestyle have not yet become established; they are, therefore,
improvable through education programs.

There are not uniform reference values, at present day, which
allow for a precise diagnosis of excess body weight. Therefore, the
epidemiological data that have been published attending this matter are
quite variable and make international, and even national comparisons,
fairly complicated [4,19,20]. However, body mass index is considered
an acceptable anthropometric parameter to define excess body weight
[21-24]. In this way, the application of international reference standards
suggested by Cole el al. [18] is considered appropriate, although
whenever there are local reference charts, their use is preferential. In
this case, international as well as qualified national criteria have been
applied to calculate the prevalence of excess body weight at age 14.
The results we have obtained suggest, on one side, that one out of five
adolescents present overweight/obesity at the end of the pediatric age,
and it is basically similar regardless of the reference values applied;
on the other side, they confirm that overweight and obesity affect
males at a higher rate than women. Nevertheless, as it happened in
this case, whenever the international standards from Cole et al. have
been applied, the percentage of obesity show very low levels, whereas
overweight reaches relatively high levels. This means, it suggests that
these reference values tend to underestimate obesity and overestimate
overweight [23,25], and this would justify the use of updated national
references in clinical practice, as we have done in this study.

The comparison of the rates of prevalence of excess body
weight registered at age 14 with the results of different national and
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Figure 1: Evolution of mean values for BMI (Z-score) at different ages in the
standard group and overweight and obesity groups.

international studies that have been published applying the standards
from Cole et al. reveals that the rate of prevalence of excess weight in our
environment (one out of five adolescents at age 14) is basically similar
to that of the rest of Spanish regions [23,26,27] and industrialized
countries [4,25,28-30]. However, we should remark how -in both
sexes- adolescents who had excess body weight at age 14 years showed
body mass index significantly higher at age 2 with respect to those
who presented with normal nutrition at age 14; furthermore, these
differences gradually increased throughout growing-up. It seems that
excess body weight would be a nosological entity that begins at early
stages in life in which diet depends almost exclusively on dietary habits
and/or behavior in the familiar environment. It would later deteriorate
at the time of school attendance, probably due to the acquisition of a
certain degree of autonomy in feeding, since they usually do some of
the daily intake out of their houses, in school lunch room or without
family supervision. Finally, a disproportionate weight increase would
take place during adolescence, especially in males, probably in relation
to unhealthy acquired dietary habits and lifestyle.

The early onset of weight increase and its persistence throughout
childhood/adolescence, and, consequently, the increase of risk of
overweight/obesity in adult life, make the development of active
policies in different areas of intervention mandatory: community
and family, school, business and sanitary environments. On one side,
families should get basic nutrition knowledge (institutional advertising,
informational resources, interactive applications, etc.) in order to
create healthy eating habits and/or lifestyles in children; at the same
time, children would be given the education to develop them within
school environment. Mass catering, and concretely school meals, is in
an expansion stage as a consequence of new ways of social and familiar
organization, and more and more every day, families delegate some of
the meals of their children in these services and/or catering companies.
School dining room is one of the most interesting instruments in school
environment, since it could help strengthen acquired knowledge and
healthy eating habits. This means, it would serve as a transmitter of
nutrition education since the theoretical dietary proposals for daily
life in adolescents would be adapted through it, so contributing to the
affective adhesion to healthy dietary habits. We should remark that the
deterioration of the dietary model is, to a great extent, conditioned by
a high availability of food, and specifically, by a permissive accessibility
to processed food (industrial pastries, soft drinks, sweets, chocolate,
industrial fruit juices, etc.). Processed food consumption should be
casual and means a higher calorie intake, as well as total fat and saturated
fat, refined sugar and cholesterol. Considering school and familiar

environment as the educational areas with the greatest influence for
the acquisition of healthy eating habits and lifestyles, the attitude to be
adopted by the school centers regarding nutrition aspects should be
inherently exemplary in order to accomplish its educational purposes.
Consequently, it would contribute to avoid infant-juvenile overweight
and obesity. For instance, the limitation and/or modification of selling
of high calorie food in school centers (food and soft drinks vending
machines) would be appropriate as a coherent pedagogic measure
facing a health problem that is due to a lack of individual, familiar
and social education. With regard to business environment, food and
beverage industry should commit in the development and commercial
distribution of more healthy products by means of modifying the
composition of food (low salt, saturated fat and refined sugar) and/
or issuing nutrition information (food advertising, labeling, internet
portals, etc.). Hospitality and restaurant services should offer varied
and nutrition-balanced feeding which allowed the consumer to choose
healthy options. Finally, with respect to sanitary environment, primary
health care teams, and more specifically pediatricians, should include
a series of preventive measures to be applied within the preventive and
health promotion programs in the first years of life, together with weight
and height periodic control. Regular physical activity appropriate
to every age should also be promoted, as well as the reinforcement
of a series of general standards of behavior, such as respecting meal
schedule, avoiding sedentary lifestyle and increase quotidian activity,
reducing time for TV and/or new technologies, etc.

In order to achieve its goal (the promotion of healthy feeding
and physical activity), the NAOS strategy proposed the creation of an
Observatory of Obesity to assure a methodological homogeneity in the
evaluation and monitoring of the different initiatives they promote
to get its main objectives. In this sense, the lack of a program for the
prevention of child obesity in our community (which would include
specialized attention with the aim to be the essential structure of the
NAOS strategy); makes the patients with excess body weight depend
on primary care pediatrician in our environment. Even when they do
play an essential role in the early detection of overweight, they lack the
necessary perspective that a specialized consultation has to interfere
with the “natural evolution” of overweight, since it has more complete
evidence-based information on epidemiological, clinical and evolution
factors.
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