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A B S T R A C T

Objective

To describe children’s physical growth (body mass and height) velocity and body composition (fat percentage and 
Fat Free Mass); to investigate the magnitude of interindividual differences according to age, gender and birth 
weight categories, as well as to examine the differences in the average trajectories of children with Low Birth 
Weight and Normal Weight according to international references. 

Methods

The sample consisted of 534 children (279 boys and 255 girls, 7 to 10 years old) evaluated in the fi rst year 
of study and followed for 3 years with overlap between the ages of 7 and 9 years. Physical growth and body 
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composition measurements included: height, body mass, fat percentage (%Fat) and Fat Free Mass. Multilevel 
Modelling was used. 

Results

Birth weight was not associated with physical growth and body composition markers at 7 years old or with the 
velocity of their changes (p>0.05). There were significant interindividual differences in the trajectories of physical 
growth (height and body mass; p<0.001) and body composition (%Fat and Fat Free Mass; p<0.001). In plotting 
on international percentile charts, the trajectories of growth and body composition were within expected values 
for age and gender, regardless of birth weight. 

Conclusion

There are significant differences in the dynamics of stature growth, body mass and Fat Free Mass, and Low Birth 
Weight has no influence on this trajectory. In addition, values are within the expected range for age and sex.

Keywords: Fat body. Fat Free Mass. Fat percentage. Growth Curve. Multilevel analyses.

R E S U M O

Objetivo

Este artigo teve por objetivo descrever a velocidade do crescimento físico (massa corporal e estatura) e a 
composição corporal (percentual de gordura e massa isenta de gordura) de crianças; investigar a magnitude das 
diferenças interindividuais em função da idade, gênero e categoria do peso ao nascer; e examinar a diferenciação 
das trajetórias médias das crianças com Baixo Peso ao Nascer e com Peso Adequado ao Nascer, relativamente 
às referências internacionais. 

Métodos

A amostra foi composta por 534 crianças (279 meninos e 255 meninas, na faixa etária entre 7 e 10 anos de 
idade), avaliadas no primeiro ano de estudo e seguidas por três anos, com sobreposição de idade entre 7 e 9 
anos. Foram medidas a estatura e a massa corporal, e estimados o percentual de gordura (%Gord) e a Massa 
Isenta de Gordura. As análises foram realizadas com a Modelagem Multinível. 

Resultados

O peso ao nascer não apresentou associação com as variáveis de crescimento físico e composição corporal aos 
7 anos de idade, bem como com seus incrementos dos 7 aos 10 anos (p>0,05). Há diferenças interindividuais 
significativas nas trajetórias de crescimento físico (estatura, massa corporal; p<0,001) e composição corporal 
(%Gord e Massa Isenta de Gordura; p<0,001). Na plotagem realizada em cartas percentílicas internacionais, 
independentemente do peso ao nascer, as trajetórias do crescimento e composição corporal encontram-se 
dentro dos valores esperados para idade e gênero.

Conclusão

O estudo concluiu que existem diferenças significativas no dinamismo do crescimento estatural, massa corporal 
e Massa Isenta de Gordura, e o Baixo Peso ao Nascer não exerce nenhuma influência nessa trajetória. Ademais, 
os seus valores estão dentro do expectável para idade e gênero.

Palavras-chave: Corpo adiposo. Massa Isenta de Gordura. Percentual de Gordura. Curva de crescimento. 
Análise Multinível. 

I N T R O D U C T I O N 

Human growth is a complex process [1] 
that can be demonstrated by the results from 
the mathematical modelling of the distance 
and velocity curves [2]. The complexity of 
this “anatomy in movement” is controlled by 
genetic factors [3], but it is also influenced by 

environmental stimuli during the first years 
after birth [4,5]. In addition, the perinatal 
environment is considered a predictor of some 
changes observed in different stages of human 
growth and development [6,7].               

The interpretation of the physical growth 
and body composition variability has taken into 



Revista de NutriçãoRev. Nutr. 2018;31(3):287-297

TRAJECTORIES OF PHYSICAL GROWTH    289 http://dx.doi.org/10.1590/1678-98652018000300003

account the important role of Birth Weight 
(BW) [8]. For example, a longitudinal study 
with Brazilian children reported that BW was 
negatively correlated with height and Fat Free 
Mass (FFM), but the same was not observed for 
fat mass; further, the weight gains at 6 months, 
1 and 4 years old, were positively associated 
with height and body composition at 9 years old 
[9]. On the other hand, but with a longitudinal 
design, Rogers et al. [10] investigated the 
association between weight and length at 
birth with the body composition and the fat 
distribution in 9 to 10 years old children. It was 
found that BW was positively correlated with 
FFM and total body fat in both sexes [10]. It was 
also observed that for each standard deviation 
increment in BW, the FFM increased by 320-390g. 
Moreover, it has been reported that for this age 
range, a change in the response to an adverse 
situation for optimal growth (caused by either 
hormonal or factors) can lead to catch-up growth, 
making it possible to achieve the expected 
genetic potential [11].  

The number of longitudinal studies for 
the association between Low Birth Weight 
(LBW) and the dynamic of physical growth and 
body composition during the children’s first 
school years (7-10 years old) is scarce. This can 
be due to the difficulties related to longitudinal 
research, such as changes in sample sizes 
across data collection and changes in covariates 
throughout children’s growth [7,9,12]. These 
aspects, in association with other factors related 
to logistical and financial conditions, can limit 
the number of longitudinal studies with school 
age children, specially in the Brazilian Northeast 
region. 

In the present study, birth weight is 
considered an independent variable that can 
influence the velocity of changes in indicators 
of body composition. Thus, the purposes of the 
present study are: (1) to describe the dynamics of 
children’s physical growth and body composition 
(fat percentage and FFM) in children from 
Vitória do Santo Antão, Brazilian Northeast; (2) 

to investigate the magnitude of interindividual 
differences according to age, gender and BW 
categories across the years of the study; (3) to 
examine the differences in the trajectories of 
children with LBW and Normal Weight (NW) and 
to compare them with international references.

M E T H O D S  

The data from the present study comes 
from the research project “Crescer com Saúde” 
(Growing with Health) conducted in Vitória de 
Santo Antão, a municipality located in the State 
of Pernambuco, in the Brazilian Northeast. During 
the data collection period, the demographic 
density in the city was 341,7inh∙km-2, and the 
infant mortality rate was about 67,18 per 1,000 
live births  [13]. There were 69 municipal school 
(44 in the rural area, and 25 in the urban area) 
with a total of 6,244 students (1,149 in the rural 
area and 5,095 in the urban area) aged 7 to 10 
years [14]. 

Sample

The sample size for the first year of the 
study was estimated in the Epi Info 6.0 program 
(CDC – Centers for Disease Control, Atlanta, 
Georgia United States), taking into account 
the following conditions: an error of ±5% and a 
Confidence Interval of 95.0%, with an estimated 
relationship risk of 1:2 (1 LBW for each 2 
Normal Birth Weight [NBW]). The suggested 
sample size was 474 children (158 LBW and 
316 NBW). Notwithstanding the estimation, 
different constraints (i.e., parental and schools 
directors requested to involve the majority of the 
students in the research, and facility of access 
to data collection places), allowed a higher total 
number of children. Thus, the sample was 534 
(279 boys), but with a different proportion, i.e., 
1:4, from which 99 LBW (18,5%) and 435 NBW 
(81,5%). The children were followed up in the 
study throughout three consecutive years, with 
an age overlap at ages 7  and 9 years. 



Revista de Nutrição Rev. Nutr. 2018;31(3):287-297

 

http://dx.doi.org/10.1590/1678-98652018000300003290    MAM SANTOS et al.

For convenience, eight elementary public 
schools were selected, with physical/structural 
conditions to support the development of the 
study. The students were invited to take part 
in the study, with an authorization given by 
their parents or legal guardians. The decimal 
age of each child was determined at the data 
collection date, and the age groups were formed 
considering the age below 0.50 and above 0.49, 
that is, the intermediary age was considered as 
a whole year. 

There was no inclusion of new subjects. 
Children aged 10.49 years at the first year of 
the study were not followed-up anymore, 
because some pubertal events could be already 
observed at this age. Furthermore, families 
moves to other cities and some subjects refusal 
to participated in the follow-up were expected 
in the study. Table 1 shows the longitudinal 
study design structure with ages’ overlapping 7 
and 9 years. The consent form was signed by 
children’s parents or legal guardian. The study 
was approved by the Ethics Committee of the 
Universidade Federal de Pernambuco (protocol 
number: 0175.0.172.000-09).

Birth Weight

Information regarding birth weight was 
provided by children’s parents/legal guardian, 
and confirmed by Vitória de Santo Antão live 

Table 1. Basic structure of research design sequentially, of children from Vitória de Santo Antão (PE), Brazil. 2010/2011/2012.

Data collection Ages Total

Year 1 

(Children born in 2003, 2002, 2001 and 2000;  

Data collection time point - 2010)

7 years 

     (n=127)

                     ↘

8 years

(n=138)

           ↘

9 years 

(n=157)

  ↘

10 years 

(n=112)

534

Year 2

(Children born in 2003, 2002, and 2001; Data 

collection time point - 2011)

8 years

(n=71)

 ↘

9 years

(n=103)

               ↘

10 years

(n=69)

243

Year 3

(Children born in 2003 and 2002;

Data collection time point – 2012)

9 years

(n=27)

10 years 

(n=75)

102

Total 127 209 287 256 879

births database. Since it was not possible to obtain 
information related to the mother’s gestational 
age and health condition during pregnancy, it is 
possible that the sample included children born 
preterm. In the present study, the following birth 
weight cut points were used: LBW <2.500g and 
NBW >2.501g.

Anthropometry and Body Composition

Anthropometry variables were measured 
according to standardized procedures [15]. Body 
mass was measured using a scale with precision 
of 100g (Filizola, São Paulo, Brazil), while height 
was measured with a portable stadiometer with 
precision of 0.1cm (Sanny, São Paulo, Brazil). 
The body mass was divided in two components: 
fat mass (%FM) and FFM, previously described 
by Lohman & Going [16]. For this, the skinfolds 
(triceps and subscapular) were measured with 
a 0.5mm precision calliper (Lange, Santa Cruz, 
California). All anthropometric measurements 
were taken by previously trained researchers.

Data Quality Control

The data quality control was performed 
at the Physiology Lab from the Universidade 
Federal de Pernambuco – Academic Center 
of Vitória de Santo Antão, according to the 
following procedures: (1) retesting a random 
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sample of children (about 10% of the subjects), 
during all data collection procedures; (2) 
computing the Technical Error of Measurement 
(TEM): TEM=0.41kg for body mass, 0.43cm for 
height, 0.52mm and 0.58mm for triceps and 
subscapular skinfolds, respectively.

Statistical Analysis

The dynamics of growth in height, 
body mass, %Fat, and FFM was analysed 
using multilevel modelling procedures [17]; the 
temporal metric was centered at age 7, given 
that it is the initial age of the subjects in the 
study, a procedure suggested by Hox [18], in 
studies with a longitudinal design. The multilevel 
analysis followed sequential steps. Firstly, 
we modelled the changes, i.e., the velocity 
(cm∙year-1, kg∙year-1 or %∙year-1) in each of the 
four variables taking into account the available 
information from centile growth charts with the 
purpose of verifying if the trajectory of each 
variable, at the age range (i.e., from 7 to 10 years 
old), showed a linear or curvilinear trajectory, i.e., 
up to a second-degree polynomial (age2). The 
inclusion of age2 (interpreted as acceleration) 
did not statistically improve the quality of the 
model, and this variable was removed in the 
following models. Secondly, two predictors 
were added: gender (reference=girls) and 
BW (reference=LBW). Thirdly, two interactions 
were tested: age and gender (different mean 
trajectories for boys and girls), and age and BW 
(different effect of BW in growth trajectories). 
As it has been previously advocated [18], the 
sequential models were compared based on 
Deviance differences. Maximum likelihood 
estimation procedures, implemented in SuperMix 
v1 software, were used to estimate all models 
parameters simultaneously [17]. Hedeker et al. 
[17] have shown that multilevel model analysis 
can provide reliable results, even when data 
collection points equidistance and absence of 
subjects’ missing information alongside the study 

assumptions have failed. Moreover, differences 
between ages within gender, between LBW 
and NBW, for each variable plotted in centile 
charts were analysed using the Student t-test 
for independent samples. The software SPSS 
24.0 (Statistical Package for the Social Sciences, 
Chicago, Illinois, United States) was used and 
the significance level was set at 5%.

R E S U L T S

The LBW mean in boys was 
2.070±0.39kg (21.5% of the cases) and the 
NBW mean=3,358±0.52kg (78.5%). In girls, 
the LBW mean was 2,123±0.31kg (15.3%) and 
the NBW mean=3,191±0.39kg (84.7%). Mean 
values, in all variables, increased with age, in 
both genders. Regarding body mass, between 
8 and 9 years old, girls were heavier than boys. 
Regarding height, boys were taller than girls, 
but at the age of 10 years, girls become taller 
than boys. In relation to %BF, girls, at all ages, 
showed higher values than boys, while for FFM 
these values were high for boys when compared 
to girls (Table 2). 

Results from the multilevel analyses for 
height, body mass, %fat, and FFM are presented 
in Table 3. The mean height of girls at 7 years old 
was 124.89cm, and this value was not statistically 
significant different for boys (p=0.065). Girls’ 
growth velocity was 5.12cm∙year-1, while boys’ 
growth velocity was ≈1cm lower (4.12 cm∙year-1) 
than girls. Girls’ body mass was 23.81kg and it 
was not significantly different for boys (p=0.172). 
The girls’ weight gain was 4.39kg∙year-1 and the 
boys’ weight gain was lower ≈0.74 kg∙year-1 

than girls. Relating to body composition, girls 
have, in mean, 21.67% of fat mass, and boys 
have a significantly lower value (-5.79±0.92; 
p<0.001) than girls. The percentage gains were 
≈1.2%∙year-1 and there were no differences 
between genders. Regarding FFM, the girls’ 
mean value is 18.69kg, and boys have a higher 
FFM (+2.13±0.36; p<0.001). The girls’ gains in 
FFM is 2.6kg∙year-1, while boys’ gains are lower 
in ≈-0.42kg (2.1 kg∙year-1).
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Table 2. Descriptive statistics for boys and girls, by age, of children from Vitória de Santo Antão (PE), Brazil. 2010/2011/2012.

Variable

7 years

(n=63; n=63) 

8 years 

(n=109; n=101) 

9 years

(n=148; n=138) 

10 years

(n=129; n=128) 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Body mass (kg) ♀ 26.15±6.0 29.48±6.9 34.04±8.6 37.07± 9.4

♂ 26.80±7.4 29.46±7.7 32.84±8.2 36.14±9.4

Height (cm) ♀ 124.42±5.8 130.56±6.4 136.88±7.8 141.84±7.4

♂ 125.40±6.8 131.19±6.4 135.96±6.4 139.91±7.3

Percent Body Fat (%) ♀ 23.75±8.4 24.56±8.6 26.41±8.0 25.76±8.4

♂ 16.82±9.0 18.21±8.7 20.19±8.7 21.44±9.2

Fat Free Mass (kg) ♀ 19.53±2.9 21.72±2.7 24.50±4.1 26.89±4.4

♂ 21.70±3.4 23.51±3.6 25.61±3.9 27.63±4.5

  Note: SD: Standard Deviation; ♀: Female; ♂: Male.

Table 3. Multilevel models for Height, Body Mass, Fat Mass, and Fat Free Mass, of children from Vitória de Santo Antão (PE), Brazil.   

2010/2011/2012.

Variable
Height (cm) Body Mass (kg)     Percent Body Fat (%) Fat Free Mass (kg)

β±SE p-value β±SE p-value β±SE p-value β±SE p-value

Fixed factors

7 years of age 124.89±0.91 <0.001 23.81±0.85 <0.001 21.67±1.19 <0.001 18.69±0.46 <0.001

Gender (Boys) 1.31±0.71 0.065 0.90±0.66 0.172 -5.79±0.92 <0.001 2.13±0.36 <0.001

Velocity 5.12±0.34 <0.001 4.39±0.37 <0.001 1.29±0.43 <0.002 2.65±0.21 <0.001

Interaction (Velocity*Gender) -1.02±0.27 <0.001 -0.74±0.28 <0.009 0.16±0.34  0.630 -0.42±0.16 <0.012

Birth Weight Category -0.09±0.91 <0.921 1.00±0.86  0.245 0.61±1.20 0.607 0.48±0.46  0.299

Interaction

(Velocity*Birth Weight Category)  

0.51±0.36 0.153 -0.14±0.38 0.712 0.27±0.45 0.543 -0.10±0.22  0.636

Variance Components (s2)

7 years of age 37.47±3.85 <0.001 36.24±3.4 <0.001 71.50±6.66 <0.001 7.96±0.94 <0.001

Velocity 1.33±0.45 <0.003 3.32±0.53 <0.001 3.09±0.72 <0.002 0.90±0.19 <0.001

Covariance -0.01±1.03 0.988 3.04±0.97 <0.001 -3.82±1.76 <0.030 0.34±0.32 <0.291

Note: β: Unstandardized Coefficients; SE: Standard Error; kg: kilograms; cm: centimetres. 

Birth weight were not significantly 
associated with mean height, body mass, %fat, 
or FFM at 7 years old. However, significant 
interindividual differences were observed 
(variance component, s2) at 7 years old and in 
the velocity of the gains of height (s2=37.47±3.85; 
p<0.001; s2=1.33±0.45; p<0.003), body mass 
(s2=36.24±3.41; p<0.001; s22=3.32±0.53; 
p<0.001), %fat (s2=71.50±6.66; p<0.001; 
s2=3.09±0.72; p<0.002) and FFM (s2=7.96±0.94; 
p<0.001; s2=0.90±0.19; p<0.001), respectively. 

However, there was a significant relationship 

(covariance) between body mass (3.04±0.97; 

p<0.001) at 7 years old with the gains across 

the ages, and a significant negative correlation 

with %BF and the velocity changes (-3.82±1.76; 

p=0.030).

Figure 1 illustrates the comparison among 

mean height, body weight %fat according to 

BW categories with the international reference 
centile charts [19,20]. In general, it was observed 
that both body mass and height, for boys and 
girls, were between 50th and 75th percentiles, 
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Figure 1. Plotting of Body Mass, Height, and Percent Body Fat against international reference charts, for boys (A, B e C) and girls 

(D, E e F) Low Birth Weight (LBW) and Normal Birth Weight (NBW) of children from Vitória de Santo Antão (PE), Brazil. 

2010/2011/2012. 
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and the increment on these variables followed 
a linear trajectory, with few fluctuations across 
ages. The %fat shows a different trajectory, 
between boys and girls. In girls, LBW and NBW, 

aged 7-9 years were above the 75th percentile. 
However, after the age of 9 years, a reduction 
in these values were observed. In boys, for both 
LBW and NBW groups, an increase in %fat were 
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observed. However, from 9 to 10 years old, these 
values were slightly decreased in LBW boys. 
In girls, the statistically significant differences 
between LBW and NBW were observed only at 
7 years old for body mass (p=0.036) and %fat 
(p=0.014). 

D I S C U S S I O N 

Notwithstanding the well-known fact 
that BW is related with changes during physical 
growth and body composition gains [8], our 
data did not show significant association 
between these variables in children aged 7 
years, nor even with their velocity gains. On 
the other hand, other previous longitudinal 
studies, involving children, have demonstrated 
that there is a positive relationship between BW 
and weight gains during childhood, especially in 
FFM, %fat, and body fat distribution. In addition, 
these studies also suggest a positive relationship 
between BW and obesity in childhood and 
adolescence, but this relationship seems to 
ignore height gains [9,10,21,22]. Results reported 
for these studies seem to be discordant, maybe 
because of the time period used in the study 
design, the methodology, or the inclusion of 
different confounding variables. Wells et al. 
[9] showed that the association with BW was 
analysed at 6 months of age, 1, 4, and 9 years 
of age. Rogers et al. [10], considered the ages 
9 and 10 years age as the interval of analysis. 
Further, the inclusion of different confounding 
variables (e.g. time of breastfeeding, maternal 
education, Body Mass Index, weight gain 
during pregnancy, familial income, maternal 
smoking during pregnancy, maternal age, 
and number of gestation) can contribute to 
differences observed in previous studies [23]. In 
the present study, children from public schools 
were followed-up throughout three years. It can 
be expected the implementation of strategies 
with the purpose to promote changes in diet 
and physical activity levels in these students. 
Moreover, the cumulative effect of these factors 

can reduce the role of BW in growth trajectory 
during childhood, but it does not mean that 
growth cannot be affected by environmental 
factors in later ages.

The results from the multilevel analysis 
for body weight and height in boys and girls, 
show that their gains have occurred at different 
rates from 7 to 10 years of age. However, for 
height, there is no relationship between these 
values at 7 years of age and the growth velocity. 
On the other hand, for body weight, the 
relationship was significant, meaning that the 
greater weight at 7 years, the greater will be the 
weight gains with increasing age. These data 
suggest that human growth is not only sensitive 
to environmental stimuli during the first “critical 
window of development” (i.e. gestation, lactation 
and early infancy), but also during the later 
infancy, regardless of the physiological factors, 
as hormonal and neural influences [6]. 

The dynamic of changes observed in %fat 
means that there was no significant difference 
between boys and girls. However, boys showed 
slightly lower gains in FFM than girls. So, there 
is a high heterogeneity, especially regarding 
to body composition in children, that can 
possibly be explained by differences in infant 
growth rates. However, it can be considered an 
uncertain scenario, given that previous studies 
described the existence of positive, negative, 
or even absence of association with BW. This 
inconsistence in the results can be explained by 
the differences in methods and/or in statistical 
analysis procedures used, as well as the interval 
of time that sample was followed-up throughout 
the study [8]. Wells [6] showed that some LBW 
children have experienced the catch-up growth, 
that can lead to different responses in these 
issues by using different pathways. Ayyavoo et 
al. [24] reported differences related to gender in 
the effect of body composition, with high body 
fat and total adiposity, and low FFM in girls. 

The third purpose of the present study 
was to interpret the possible differences in 
the average trajectories of the LBW and NBW 
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children when compared with the international 
references. It was observed that body mass and 
height values were according to international 
growth references [20]. When values were 
plotted in %fat centile charts, independently 
of BW category, both groups showed values 
according to international references, by age 
and gender [25]. When taking into account 
the age range and the methods used, LBW 
was not a predictor sufficiently relevant to 
change the velocity and trajectories of growth in 
children aged 7 to 10 years old. In this context, 
it is possible that LBW newborns present 
different adaptive mechanisms to extra uterine 
environment stimuli, which can lead to a fast 
growth recovery. The acceleration in growth 
trajectory is a physiological process related 
to recovery of size from the organism under 
restriction, that allows to achieve the ideal size 
for age, gender, and maturational status [11,26].

In the present study, the %fat was higher 
in girls than boys regardless of BW category. This 
can be explained by recent studies suggesting 
that the fast body weight during childhood 
have a significantly high risk for gains in %fat 
[6,8]. Nevertheless, it is not clear if the catch-up 
weight during childhood is due to a biological 
programming, since these gains are linear 
and any changes in body fat are theoretically 
reversible [6,27].

Regardless LBW not be associated with 
%fat and FFM, it was observed that girls (both 
LBW and NBW) were closed to P90, with a high 
increase at 9 years old, followed by a decline to 
P75; in boys, this growth pattern was according 
to expected values. At first analysis, it seemed 
that the existence of a catch-up in %fat occurred 
differently in boys and girls. However, it has been 
reported that after the nutritional recovery, there 
is an increase in the growth rate that can overlap 
the adequate weight gain leading to high fat 
deposition [11,6]. Although LBW children tend 
to adopt adaptive growth strategies, with the 
integration of various components related to the 
phenotypic sensitivity to environmental stimuli, 

the actual environment seems to influence 
components of the body composition instead of 
BW per se [28]. Monteiro et al. [29] observed 
a reduction in the prevalence of malnutrition: 
from 13.5% (CI95%: 12.1%;14.8%) in 1996 to 
6.8% (5.4%;8.3%) in 2006/7. Four factors were 
related to this reduction: 25.7% of improvement 
in maternal education; 21.7% of improvement in 
family income; 11.6% of improvement in health 
care and 4.3% of improvement in sanitation 
conditions. These factors corroborate the results 
found by Batista Filho & Batista [30] and Batista 
Filho & Rissin [31] on the nutritional transition 
experienced in Brazilian northeast, where it has 
been observed a reduction in the prevalence of 
malnutrition in children in association with an 
increase in the prevalence of overweight/obesity 
in adults. The deficits in height were reduced by 
72.0% in urban children, and 54.4% in the rural 
area, while the prevalence of obesity was two 
or three times high in men and women [30,31].

This study has limitations. Firstly, the 
reduction of sample size across the follow up 
years, especially regarding the methodological 
design. However, the sample dropout is always 
an usual issue in longitudinal studies. Secondly, 
the lack of information regarding gestational 
period, breast feeding, and gains in height and 
weight during the first years of life (i.e., 1 and 
2 years of age). Finally, the lack of data related 
to food consumption of the children, once 
these variables are suggested to be possible 
confounders and/or mediators variables in the 
relationship between BW and body weight gains 
during childhood. 

In conclusion, findings from the present 
study suggest differences in the dynamic of 
gains in height, body mass, and FFM in boys and 
girls at 7 years old. On the other hand, there 
were no differences in the trajectories of %fat. 
Plotting in the international centile charts, and 
independently of BW, the trajectories in growth 
and body composition of children at 7 to 10 years 
old were according to expected values for age 
and gender. BW did not influence the dynamic 
of physical growth and body composition in 
children.
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