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Prevalence of childhood obesity: is there a cause for concern?
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ABSTRACT

This study aimed to determine the prevalence of overweight/obesity in preschoolers and to investigate the
relationship between the body mass index (BMI) of the children and of their parents. Therefore, a cross-sectional
study was conducted with 968 children aging 3-5 years old from public preschools. The children’s nutritional status
was defined by the BMI, after measuring their weight and height at the preschool, considering sex and age in months.
According to the World Health Organization (WHO) criteria, the children were classified as eutrophic, thin, at risk
of being overweight, overweight or obese. The parents’ BMI was calculated using weight and height data obtained
through a questionnaire. One percent of children were thin, 62% eutrophic, 17% at risk of overweight, 12% were
overweight and 8% obese. Children’s BMI was positively correlated with maternal and paternal BMI (p <0.05). It was
concluded that the prevalence of obesity and overweight in the population studied is alarming, and the child’s BMI
was correlated to their parents’ BMI. Such findings should be of concern for the authorities, reinforcing the need for
health care strategies covering the entire family.
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RESUMO

O objetivo deste estudo foi determinar a prevaléncia de sobrepeso/obesidade em pré-escolares e investigar a relacio
entre o indice de massa corporal (IMC) das criangas e o de seus pais. Para tanto, conduziu-se uma pesquisa transversal
com 968 criangas, de 3-5 anos, regularmente matriculadas em pré-escolas publicas. O estado nutricional infantil foi
definido pelo IMC apds afericio do peso e estatura no proprio ambiente escolar, considerando-se o sexo e a idade
em meses. De acordo com os critérios da Organizacio Mundial da Saide (OMS), as criancas foram classificadas em
eutroficas, baixo peso, risco de sobrepeso, sobrepeso ou obesas. O IMC dos pais foi calculado com os dados de peso e
estatura obtidos por meio de questiondrio. Observou-se que 1% de criancas tinham baixo peso, 62% eram eutrdficas,
17% apresentavam risco de sobrepeso, 12% sobrepeso e 8% obesidade. O IMC infantil mostrou-se positivamente
correlacionado com o IMC materno e paterno (p < 0,05). Concluiu-se que a prevaléncia de obesidade e sobrepeso
infantil na populacio estudada é alarmante e que o IMC da crianca foi correlacionado ao dos pais. Tais achados devem
ser motivo de preocupacao das autoridades, reforcando a necessidade de estratégias de atencao a satide abrangendo
todo o nicleo familiar.
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INTRODUCTION

Regarding nutritional and  metabolic
disorders, obesity is identified as one of the most
frequent health problems in Brazil.' The World Health
Organization (WHO) already considers this disorder
as a global epidemic since 1995.%° In Brazil, in the
last decades, there has been a great increase in the
prevalence of overweight/obesity in the pediatric
population.* The number of obese children aged 5 to
9 years increased by more than 300% between 1989
and 2009.2A study carried out in Sao Paulo, involving
809 preschoolers, showed obesity rates ranging from
0.6 to 11.1% .> Changes in lifestyle, such as a greater
consumption of high-energy-dense foods, sedentary
lifestyle and the “virtual era” are factors that could
justify this increase in the prevalence of obesity.?

The most concerning issue is that the child
with a high body mass index (BMI) has a significant
risk of gaining weight quickly and continuously®, in
addition to having very high chances of continuing
in this condition during adulthood.’ Additionally,
the alarming increase in weight in the Brazilian
children population in recent years demonstrates the
real and emphatic need for monitoring from early
childhood, through periodic assessments enabling
early diagnosis.® This monitoring would also include
guidance on improving habits and the practice of
physical activity.”

It should be emphasized that the control
of excess weight in childhood is very important,
since obesity is a risk factor for the development
of significant chronic diseases®, such as: diabetes,
dyslipidemia, cardiovascular diseases and more
aggressive pathologies such as pancreatic cancer. A
study has already shown that the higher the BMI in
childhood, the greater the risk of this cancer to be
present in adulthood.’ Thus, the presence of obesity/
overweight in children, may be associated in the
future with non-communicable diseases, which are
responsible for about 68% of deaths worldwide."

Given this scenario, monitoring of BMI in the
pediatric age group is extremely important, and there

is little information in preschoolers. Health promotion
actions should be planned based on scientific evidence
and this research may provide some support for the
adaptation of obesity prevention programs in the first
years of life. Thus, this study aimed to determine the
prevalence of overweight/obesity in preschoolers and
to investigate the relation between the BMI of children
and their parents.

METHODOLOGY

This cross-sectional study was approved
by the Research Ethics Committee (CAAE:
46107015.2.0000.5514) and carried out in the public
school system in 2016. Among the 46 municipal
preschools in Braganga Paulista-SP, nine were selected
for the research, considering the geographical location
and the largest number of children enrolled in the age
group of 3-5 years. In total, 968 preschoolers were
included in the study, 30% more than the minimum
number obtained through the sample calculation,
considering 50% prevalence of obesity (percentage
that generates the largest “n” possible), adopting 95%
confidence interval and 5% margin of error.

For the measurement of weight and height,
a calibrated digital scale (100g precision) and an
inextensible measuring tape affixed to a wooden
board perpendicular to the ground were used,
respectively. When measuring height, the children
were positioned in an upright posture (Camper’s
plane parallel to the ground) with their feet and heels
together, and the measurement was obtained with the
help of a square, which slid over the wooden board.
Preschoolers were weighed wearing only light school
uniforms and without shoes, standing upright, with
their arms stretched out at their sides and with their
feet in the center of the scale. Although the children
were weighed in very light uniforms and without
shoes, 100g was subtracted from the total weight,
referring to the weight of that uniform.

For the classification of the nutritional
condition, the BMI (weight[kg]/ height|m2]) was used
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according to the WHO standards/2006-2007."'? The
BMI and the child’s age in months, according to sex,
were used for classification. Children aged 3 to 5 years
were distributed into: underweight (> z-Score- 3 and
<z-Score -2), eutrophic (= z-Score -2 and < z-Score
+1), risk of becoming overweight ( > z-Score +1
and < z-Score +2), overweight (> z-Score +2 and
< z-Score +3) and obese (> z-Score +3). Children
aged 5 years and 1 month to 5 years and 11 months
were classified in a very similar way in: underweight,
(= z-Score -3 and <z-Score -2), eutrophic (= z-Score
-2 and < z-Score +1), overweight (= z-Score +1
and < z-Score +2) and obese (> z-Score +2 and <
z-Score +3).

The measurements of weight and height of
the child’s mother and father were requested through
a questionnaire, which included the following
question: “What is the weight (kg) and height (m) of
the child’s father and mother?”. Afterwards, BMI was
calculated according to the response obtained and to
WHO standards."”

17%

B Underweight ® Eutrophie

B Risk of becoming
averweight

For data analysis, descriptive statistics and
Spearman’s correlation were used, considering a
significance level of 5%.

RESULTS

Among the 968 children assessed aged 3-5
years (mean age 4.4 years), 479 (49%) were male
and 489 (51%) female. Figure 1 shows the nutritional
status of the population studied according to the
WHO classification.? The prevalence of overweight
was 20% (n = 194), with 12% being overweight (n
= 116) and 8% (n = 78) obesity. When considering
the number of overweight children together with
the risk of being overweight, a significant portion of
37% is reached (n = 358). This implies the fact that
one in five children in the present study was at risk
of becoming overweight or was already overweight.
Only 1% (n = 10) of preschoolers were classified as
underweight (thin). Most individuals were eutrophic,
that is, ideal weight for age, representing 62% (n =
600) of the sample.

B Overweight W Obese

Figure 1. Nutritional Status of preschoolers aged 5 to 5 years in Braganga Paulista - SP.
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Table 1 shows the medians of percentiles
and BMI of preschoolers considering the nutritional
status, sex, and age in months. In stratification by
sex, the prevalence of obesity and overweight in girls
was 9% (n = 43) and 11% (n = 53), respectively,
while in boys the values of 7% (n = 35) and 13%
(n = 63) were obtained. The median BMI was also
very similar between boys and girls considering their
age in months, ranging from 20.13 to 23.84 among

obese people, from 17.86 to 18.90 among overweight
children, from 15.47 to 15.70 among the eutrophic
ones and from 12.35 to 14.29 among the thin people.

Considering the correlation between the
BMI of preschoolers and the maternal (p=0.000
r=0.20) and paternal (p=0.007 r=0.15) BMI, there
was statistical significance. However, this analysis can
only be conducted with 40% of the sample, due to the

absence of an answer to this question.

Table 1. Percentile medians and BMI of preschoolers in Braganga Paulista-SP

sex (n° of chil- Percentile (Me-

BMI (Minimum - Ma-

Nutricional Status Age (months) dren) dian) BMI (Median) ximum)
Obesity 3=12 22,67 (19,13-26,21)
36-60 P >999
=16 23.84 (19,02-25,78)
3=23 2025 (18,07-27,70)
61-71 P >99,9
Q=27 20.13 (18,59-22,68)
Overweight 3=39 18.65 (16,83-22,71)
36- 60 P 99,99
=33 18.90 (17,61-20,65)
3=24 17.86 (16,74-20,45)
61-71 P 99,99
Q=20 17.93 (16,53-21,48)
Risk of becoming overweight' 3=83 17.54 (15,84-19,48)
36- 60 P97
Q=81 17.59 (15,48-18,94)
Eutrophy 3=199 15.70 (13,12-17,00)
36- 60 P50
=201 15.64 (13,47-17,04)
3=103 15.47 (13,16-16,80)
61-71 P50
Q=97 15.55 (16,93-13,47)
Underweight 38=6 14.29 (12,83-15,54)
36- 60 P01
Q=2 14.25 (14,00-14,50)
3 =0
61-71 PO,1
Q=2 1235 (12,00-12,70)
All 36-60 3=339 16.37 (12,83-26,21)
P50
Q=146 16.28 (13,47-25,78)
61-71 3=150 16.12 (13,16-27,70)
P50
Q=146 15.70 (12,70-16,93)
36-71 3+9=968 P50 16.29 (12,70-27,70)

* The “risk of becoming overweight” classification is only available for children up to 60 months

Saud Pesq, 2021 jul./set.; 14(3):489-497 - e-ISSN 2176-9206



Crescente, Rizzardi, Indiani, Rodrigues e Parisotto 493

DISCUSSION

This study revealed that both obesity and
overweight are already present even in very young
Brazilian children (3-5 years old). Among the
100 preschoolers evaluated 20 were overweight
(overweight + obesity) (Figure 1) and this percentage
was practically the double of a similar study published
in 2011, regarding the metropolitan area of Sao Paulo.’
According to the National Survey on Demography
and Health of Children and Women (PNDS) carried
out in 2006, 7.3% of Brazilian children under 5
years of age were overweight." This study found a
percentage almost three times higher, ten years after
the PNDS. Confirming the magnitude and severity of
excess weight in the sample studied, when the risk of
becoming overweight was included, the percentage
reached started to represent more than a third of the
children. Research involving schoolchildren, that is,
individuals over 6 years of age, revealed comparable
or even higher rates of overweight and obesity: 6% to
44.2% 5V

Interestingly, it was found that the percentage
of overweight boys and girls was very similar, 18%
(n = 88) and 20% (n = 96) respectively (Table 1).
Similar results were found among female (33%) and
male (36%) children in the study by Bernardo et
al. (2012)'® with higher values than ours, since the
individuals’ age was older.”® In addition, the study
mentioned above was carried out in Floriandpolis,
which has a higher Human Development Index (HDI)
than that of Braganca-Paulista, where this research
was conducted. The higher the HDI of a city, the
greater the purchasing power of treats is suggested,
which are often eaten between meals, commonly in
front of a television, tablet or computer. Certainly,
this may have favored greater energy consumption
than necessary for the body’s metabolic functions.
It is worth highlighting that weight control stands
out among the main pillars for the treatment of
dyslipidemia in children, which are risk factors for the
development of cardiovascular problems."

Regarding BMI, it was very similar for boys
and girls, considering age in months and nutritional
status (Table 1); the highest values were found in
obese children. The median BMI value of 5-year-
old boys in the studied sample (16.12) was slightly
higher than the average BMI of boys in the state of
Santa Catarina (15.81), in a study published in 2015."
As also observed in other countries®*' the BMI has
been increasing over time, which is in line with higher
rates of obesity and overweight in childhood and
adolescence’.

Although obesity depends on numerous other
factors, including genetic predisposition, sedentarism,
birth weight and breastfeeding conditions®, the
current lifestyle can also contribute to weight gain in
childhood. The main factors associated with modern
lifestyle that can affect children’s diets are: lack of
time to prepare food; frequent consumption of
fast food; maternal need to work outside the home
to supplement income, or even to provide it*. The
research by Balem et al. * carried out in the state of
Rio Grande do Sul, involving different age groups
(children to adults) suggested that many human
beings believe that part of the problem of lack of
time in modern society could be solved through the
consumption of readily available and fast prepared
foods; and that less healthy industrialized products
would be the most consumed. Still, the authors
pointed out that although the dynamics involving
work in the family nucleus has changed over time,
the social roles have remained the same. Thus, the
mother, a social actor responsible for cooking, no
longer has the same time availability as before for the
family, due to her insertion in work outside her home.

Another factor associated with obesity, related
to modern lifestyle, is the fact that grandmothers
spend a significant part of their time with children,
which favors a diet rich in treats, satisfying children’s
desires.* The recent study by An et al.* revealed that
having grandparents as the main caregivers could
increase the risk of childhood overweight/obesity by
approximately 30%. Interestingly, some grandparents
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have the perception that children with greater weight
are better nourished® and many give unhealthy foods
(such as sweets and fried foods) to children as a
demonstration of love and kindness.*

Significant positive correlation was found
between the BMI of preschoolers and the maternal
(p = 0.000 r = 0.20) and paternal (p = 0.007 r
= 0.15) ones. It is worth noting that the parents’
weight and height are important information, as it
has been proven that a child has 80% chance of being
obese when the father and mother are obese and
40% when only one of them has such condition.”
Although most studies focus on the mother as being
largely responsible for the health of children, a recent
review published in Jornal de Pediatria® suggested
that paternal obesity could also be able to induce
programmed phenotypes in offspring; and that in fact,
there is an association between the father’s body fat
and the prevalence of obesity in children. In addition,
a study involving infants and children showed that
those individuals whose parents were obese were
more likely to show specific developmental delays
in the fine motor domain and in the personal/social
domain when compared to individuals whose parents
were eutrophic.?

The results of this research indicated a
significant percentage of overweight preschoolers,
emphasizing the real urgency to implement effective
preventive health programs from early childhood and
this is the strength of our study. Preventive programs
must encompass the education of the population for a
correct diet, for the practice of sports and reduction of
virtual activities, so that future obesity is prevented, and
consequently, related non-communicable diseases.®
It is extremely important to emphasize that spending
on obesity in Brazil corresponds to a substantial
share of national health expenditure. The direct costs
attributed to obesity total about $ 269 million, 1.86%
of all spending on medium and high complexity
health care.® According to the Brazilian association
for the study of obesity and metabolic syndrome, the
projection is that, in 2025, in the absence of timely
interventions, the number of overweight and obese
children will reach 75 million in the world.’! Thus,

working hard to prevent and control excess weight is
crucial, and it is in childhood that healthy habits are
established, which is why investment in education at
this stage is so important.*

It is of prime importance to note that
the present study also has limitations. Due to its
transversal character, obesity was analyzed at a certain
point in time and not at a certain period, which could
have brought additional information regarding the
behavior of this pathology in the studied population.
Furthermore, risk indicators were not investigated,
considering that the main objective was to estimate
the prevalence of childhood obesity. Still, the
correlation found between the children’s and parents’
BMI was weak, probably because it was carried out
with only 40% of the sample (due to the absence of a
response to this data in the questionnaire). This lack
of response may have occurred due to the possible
discomfort of parents in revealing their weight and
height, therefore, future studies involving different
methodologies should be encouraged.

Given the above, in future studies the
need for continuous investigation of the nutritional
condition of the child in Brazilian municipalities is
explicit, guiding health promotion programs.

CONCLUSION

The results of this research indicated that the
prevalence of childhood obesity in Brazilian children
was alarming. When added to the prevalence of the
risk of becoming overweight, an extremely high and
worrying percentage was reached, mainly because
they are children in early childhood. Furthermore, the
child’s BMI was closely correlated with the parents’,
reinforcing the need for health care strategies that
include the entire family nucleus, being a challenge
for public health.
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