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Abstract

Background: The rate of childhood overweight and obesity is increasing in all countries. Overweight in children represents a very dangerous tendency
because for long term it may cause serious health problems such as cardiovascular diseases, type 2 diabetes, hypertension, various forms of cancer and
other major chronic diseases, which are generating premature mortality and long-term morbidity.

Material and methods: It has been carried out a secondary study, a narrative review of scientific bibliographical sources dedicated to the problem of
obesity in children. The analysis is based on 50 literary sources of foreign authors (USA, Great Britain, Romania, Russia, the Netherlands, Slovenia,
Croatia, France, Germany and Italy) and international organizations, published in the period 2000-2014.

Results: Globally, it is estimated that 170 million children under 18 years old are overweight. About 60% of obese children become obese adults. In
the Republic of Moldova the statistical records on overweight and obesity among children are incomplete. Many studies show that obesity in children
is characteristic for school age, being registered a rate of 10-30%. In order to determine if the excess of adipose tissue can cause health problems it is
necessary to calculate the BMI 2-20 years/age/sex according to nomograms CDC 2000 and perform additional investigations: abdominal, tricipital and
subscapular skinfold measurement, abdominal circumference, hip circumference, relation between abdomen and hip circumference, determination of
adipose tissue percentage by advanced methods, evaluation of nutrition, physical activities and family background. Obesity in children is a risk factor
for cardiovascular diseases, hypertension, type 2 diabetes, sleep apnea syndrome, depressions, some forms of cancer, behavioral problems at school and
low self-esteem. The performed studies show that the obesity occurred in childhood leads to the decrease of life expectancy due to the complications
it determines.

Conclusions: Overweight children face multiple health problems, social and psychological problems. The problem of obesity has a major contribution
to the global burden of chronic diseases, with serious social and psychological implications. Thus, research on overweight and obesity in children, with
a stress on prevention, has a high priority.
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Introduction problem of obesity in children. The analysis is based on 50
literary sources of foreign authors (USA, Great Britain, Ro-
mania, Russia, the Netherlands, Slovenia, Croatia, France,
Germany and Italy) and international organizations, pub-
lished in the period 2000-2014. The analyzed sources were
classified into the following sections: background, definition
of overweight and obesity in children, evaluation methods
of overweight and obesity in children, etiology and deter-
minants, health condition of overweight children, economic
impact, and preventive measures against obesity in children.
It was applied the qualitative method by comparing the same
phenomenon in different countries.

Childhood obesity is a major public health problem
worldwide, increasing in all countries [3, 16, 39]. According
to the European Commission data for 2014, over 22 million
children in the European Union are considered overweight
or obese, and this number is increasing each year by 400,000
[16]. The problem of obesity has a major contribution to
the global burden of chronic diseases, with serious social
and psychological implications, which are practically affe-
cting all ages and socioeconomic groups [39]. Overweight
in children represents a very dangerous tendency because for
long term it may cause serious health problems such as car-
diovascular diseases, type 2 diabetes, hypertension, various
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It has been carried out a secondary study, a narrative
review of scientific bibliographical sources dedicated to the




Curierul medical, August 2015, Vol. 58, No 4

RESEARCH STUDIES

Globally, it is estimated that 170 million children under
18 years old are overweight [35]. According to WHO (year
2013) 43 million children under five years old are over-
weight. Over 60% of obese children become obese adults
[16, 17].

The prevalence of obesity and overweight in children is
increasing alarmingly in North America, Europe, and re-
cently in Australia, China, South America and North Africa
as well. The prevalence varies considerably between different
regions and countries, from 5% in Africa and several parts of
Asia, to more than 20% in Europe and 30% in America and
in several countries in the Middle East [4].

The problem of obesity in children is global and it is
spreading increasingly in the developing countries [11, 39].
For example, the prevalence of obesity in children aged 5-12
years old in Thailand has increased from 12.2% to 15.6%
in just two years, in Mexico the percentage of overweight
and obese children is 41.8%, in Brazil - 22.1%, in India -
22.0% and in Argentina - 19.3%. Sedentary lifestyle and fast
change of food practices have resulted in increase of preva-
lence of obesity in children aged 5-19 years old in developing
countries [11].

Obesity in children in Europe has tripled in the last 20
years (European Commission 2007) [7]. In most countries
from the Western Europe the obesity has a frequency of
10-25%, in Eastern European countries and Mediterranean
countries the frequency is much higher, reaching 40% in fe-
male sex. In the Northern European countries, the preva-
lence of overweight in children is 10-20%, while in the South
Europe it reaches 20-35%, the prevalence being in ongoing
increase.

According to the European Commission data for year
2014, over 22 million children in the European Union are
considered overweight or obese, and this number is increas-
ing each year by 400 000 [16].

Great Britain, Slovenia and the Netherlands are countries
in which there have been registered alarming rates of over-
weight and obesity among children, Great Britain being in
the top of the EU countries that are facing this problem [3].

A study performed in Romania on a lot of 7904 children
from I-XII grades, coming from 20 schools from Cluj-Na-
poca, in 2008 showed a prevalence of overweight of 12.8%
and a prevalence of obesity of 8.2%. The highest prevalence
has been registered in the age group of 6-10 years old for
both overweight (15.9%) and obesity (13.3%), and the low-
est one in the adolescents (7.6% for overweight and 3.8% for
obesity) [46]. Another study performed in Craiova in 2011
established a prevalence of overweight in children of 8.8%
(21.2% in preschool children and 7.1% in school children)
and a prevalence of obesity of 13.7% (24.2% in preschool
children and 12.2% in school children) [4]. According to
data provided by the Society of Endocrinology from Roma-
nia for 2013, 40% of children are overweight.

In the Republic of Moldova, statistical records on over-
weight and obesity among children are incomplete. There
were considered some particularities that facilitate the oc-
currence of overweight in the population through Multiple

Indicator Cluster Survey (MICS 2012); Study on physical
development in children (COSI) from 2013. But it is also
known about the alarming situation of overweight and obe-
sity in adults. The data included in the National Strategy
of Public Health for the years 2014-2020 show that in the
Republic of Moldova about 50% of adults are overweight or
obese [12]. In the National Strategy for prevention and con-
trol of non-communicable diseases for the years 2012-2020
it is noted that 73.1% of overweight and obese people suffer
from hypertension, and 71.6% of them suffer from coronary
heart diseases [13]. STEPS 2013 study regarding the evalu-
ation of risk factors for non-communicable diseases in the
Republic of Moldova has determined that 56% of the adult
population is overweight [36].

Definition of overweight and obesity in children

Obesity is a chronic disorder of nutrition condition char-
acterized by increase of body weight due to the pathogenic
adipose tissue, being a consequence of an accumulation of
energy, resulted from an imbalance between intake and out-
put of energy [1, 33].

The manifestation of obesity in children has certain tenden-
cies depending on the age and gender of the child [4]. Obesity
is common in infancy, especially in the first 6 months, followed
by a transient decrease in weight at the age of 4-6 years (adi-
posity rebound) [21]. This age is considered a critical period
with increased risk for obesity in childhood that may persist
in the adult (Winickoff et al., 2003). In the period of adiposity
rebound changes in the organs and tissues may occur (Fitzgib-
bon et al.,, 2002). Children who become overweight during this
period are more likely to become obese adults. Obese children
up to 3 years old with normal weight parents are exception, hav-
ing a low risk for obesity in childhood. The probability of the
child in becoming obese increases by 4-5 times if this child has
obese parents (Summerbell et. al, 2002, Dietz, 2003 Daniels et
al., 2005).

It was found out that the increase of prevalence of over-
weight in boys occurs within prepubertal age and in girls
during puberty. Many studies show that obesity in chil-
dren is common for school age, being registered a rate of
10-30% [21].

Another particularity of the occurrence of obesity in chil-
dren is a higher prevalence among girls, and this tendency
increases with the age. 10.7% boys manifest more frequently
a light degree of obesity [67].

Philip R. Nader [33] highlighted some age groups with
increased risk of obesity in children aged: 2-4 years, 7-9 years
and 12-13 years. If at the age up to 54 months, the BMI value
was of 75-85 percentiles, then the child is 6 times more likely
to be overweight at the age of 12 years; if at the age of up
to 9 years, the BMI value was of 75-85 percentiles, then the
child has a chance of 40-50% to be overweight at the age of
12 years.

Krebs F. Nancy et al. [21] investigated the probability of
becoming overweight or obese in adult age depending on the
age at which overweight and gender occurred. In girls with
BMI > 85 percentiles at the age of 3-4 years the probability of
becoming obese adult is up to 20%, at the age 5-17 years - 20-
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40%. In boys this probability is up to 20% if BMI > 85 per-
centiles between 3-16 years, 20-40% - at the age of 17 years.

Methods of evaluation of overweight and obesity in
children

In children with the age past 2 years the obesity is defined
by increased BMI (body mass index) values related to sex and
age. The child is obese if BMI 2 percentile 95 (+ 2DS)/sex/
age, is overweight if percentile 85 < BMI < percentile 95/sex/
age, has normal weight if percentile 5 < BMI < percentile 85/
sex/age, is underweight if BMI < percentile 5/sex/age [4, 21].

For evaluating nutrition condition in children aged past
2 years, CDC and AAP recommend the use of BMI 2-20
years/age/sex charts (CDC 2000) [2, 30].

BMI is not a direct indicator of adipose tissue mass be-
cause it does not distinguish the adipose tissue from muscle
mass, bones and vital organs. A child may have an increased
BMI/age/sex, but to determine if the excess of adipose tissue
can cause health problems some additional investigations
are necessary: abdominal, tricipital and subscapular skinfold
measurement, abdominal circumference, hip circumference,
relation between abdomen and hip circumference, determi-
nation of adipose tissue percentage by advanced methods
(Dual-energy X-ray absorptiometry (DEXA), bioelectric
impedance, etc.), evaluation of nutrition, physical activities,
family background [23, 43, 50].

Measurement of the thickness of (abdominal, tricipital,
subscapular) skinfolds is performed using the caliper and
it is an indicator that distinguishes the adipose tissue mass
from the muscle mass when a high BMI is established. Ex-
pert Committee of 2007 does not recommend the routine
use of the measurement of tricipital skinfold for evaluating
the obesity in children [21].

Measurement of abdominal and hip circumference is an
indirect indicator regarding visceral adiposity. These indica-
tors are commonly used to assess the risk of comorbidities
(diabetes type 2, hypertension, hyperlipidemia, hypertriglyc-
eridemia, metabolic syndrome, coronary artery disease) [2].

An important indicator is the ratio between abdominal
and hip circumference, which is used in adolescent and adult
for evaluating the cardiovascular risk. If this ratio exceeds
the value 1 and abdominal circumference > 102 cm in boys,
if the ratio between waist and hip circumference > 0.85 and
abdominal circumference > 88 c¢m in girls, then there is a
high cardiovascular risk (Cole et al. 2000) [5].

There are advanced methods for the determination of to-
tal adiposity, such as abdominal ultrasonography, Dual-en-
ergy X-ray absorptiometry (DEXA), bioelectric impedance,
densitometry, computed tomography, magnetic resonance
imaging are used on a low scale and, especially, for the re-
search purposes, because they have a high cost, poor avail-
ability and require a high level of training for users in order
to ensure adequate reliability [4].

Determinants of obesity in children

The etiology of obesity is complex. The interaction of
several factors, including genetic, metabolic, behavioral and
environmental ones, has increased overweight and obesity

in children. [1, 8, 28, 50]. The speed of obesity spreading
suggests that behavioral and environmental factors, rather
than biological factors, have directly contributed to the epi-
demic [64].

According to the Report of the “First Meeting of the Ad
Hoc Working Group on Science and Evidence for Ending
Childhood Obesity” (18-20 of June, 2014, Geneva), infant
obesity is determined by interactions between biological, be-
havioral and social factors [38].

Biological factors include maternal malnutrition (unba-
lanced nutrition, including both underfeeding and overfee-
ding), obesity, and stress before and during pregnancy and
maternal glycemia. Another factor resides in infant feeding,
including short duration of breastfeeding (< 6 months); in-
adequate complementary foods, parents’ great care that de-
termines an overconsumption for child [8, 38, 39, 50].

Behavioral risk factors overlap with behavioral and bio-
logical factors and include sedentary behavior, sleep dura-
tion, fewer opportunities for sport, giving priority to trans-
port, wide interest for broad entertainment provided by TV
and computer. Behavioral factors related to food include
frequent meals, consumption of foods high in calories, in-
creased consumption of acidulous juices, concentrated
sweets, fast foods, consumption of foods with a high degree
of processing out of meal times, low consumption of fruits
and vegetables, consumption of big portions, some bad eat-
ing habits (skipping breakfast, taking dinner in late hours
and big portions, diet breach) [10, 28, 37, 38, 49].

Social factors include socio-economic issues, changes in
work forms, nutritional education in the family, availability
and affordability of healthy food [38, 43].

Excessive food intake and decreased physical activity are
the main exogenetic factors that have a role in generating the
obesity in children [1, 8, 11, 21, 48].

In a study conducted in Craiova in 2011 it was found out
that overweight and obese children compared with normal
weight ones, eat sweets daily (55.6%, respectively 42.3%, vs.
11%), acidulous drinks (38.8%, respectively, 38.2% vs. 8.2%),
fast foods (31.8%, respectively 34%, vs. 8.3%). The results
of the investigation on physical activity showed that 62.9%
of overweight children and 64.5% of obese children do not
perform physical activities in their free time [4].

Environmental factors that have an important role in the
occurrence of overweight in children are family, kindergar-
ten, school and community [21, 42, 43, 47]. Eating habits of
their parents influence children’s preferences and vice versa.
Family behavior is influenced by socio-economical and cul-
tural factors. Children are also influenced by advertising,
starting with the school age they become more independent;
they buy the desired food by themselves. Another major fac-
tor is the kindergarten and school, where the formation of
a lifestyle and healthy eating habits takes place. Social en-
vironment (community) also may influence the children’s
behavior by reducing the sedentary life by increasing the ac-
cessibility to physical activities [3, 4].
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Health condition of overweight and obese children

Overweight children face multiple health problems, so-
cial and psychological problems [8, 39, 48]. In particular,
child and adolescent obesity is a risk factor for cardiovascu-
lar disease, hypertension, type 2 diabetes, sleep apnea syn-
drome, depression, some forms of cancer, behavioral prob-
lems at school and low self-esteem [8, 10, 21, 40, 41, 48, 50].
These diseases cause premature mortality and long-term
morbidity as well [59]. The results of studies show that the
obesity occurred in childhood leads to the decrease of life
expectancy due to complications it determines (OMS 2011)
[31]. Additionally, overweight and obesity in children are
associated with significant reductions of life quality and a
greater risk of social isolation [45].

Topical issue of the problem is determined by the pres-
ence of multiple evidences proving an important relation be-
tween overweight and cardiovascular diseases. It has been
outlined a linear relationship between the increase of BMI
and weight of children with BP values past 90 percentiles:
3.45% - in underweight subjects, 14, 22% - in the normal
weight subjects, 36.75% - in overweight subjects and 50% -
in the obese subjects (p < 0.001) [40].

Children with overweight have an increased risk of de-
veloping metabolic syndrome, which subsequently develops
in type 2 diabetes and predisposes to cardiovascular diseases
[32]. At least three indicators of risk are typical for obesity,
such as hyperlipidemia, presented by high triglycerides, low
density lipoproteins, high LDL, high density lipoprotein, low
HDL; increased cholesterol level; glucosemia; insulinemia;
hypertension [8].

Zimmet P. et al. [32] found out that in children aged 6-10
years old with BMI > 90 percentiles, metabolic syndrome
can be diagnosed, but additional investigation should be
conducted if there is a family history of metabolic syndrome,
type 2 diabetes, dyslipidemia, cardiovascular diseases, hyper-
tension and/or obesity. At the age of 10-16 years and BMI >
90 percentile, metabolic syndrome is established if triglycer-
ide level > 1.7 mmol/L (= 150 mg/dL), HDL < 1.03 mmol/L
(< 40 mg/dL), systolic blood pressure > 130/diastolic blood
pressure > 85mm Hg, glucose > 5.6 mmol/L (100 mg/dL).

Overweight causes overload of osteoarticular apparatus.
Orthopedic disorders suffered by children with obesity in-
clude: Genu valgum, flat foot, edema of legs in orthostatism
(upright position), joint pain, knee arthritis, aseptic necrosis
of the femoral head, hyperlordosis [4, 19, 21].

Obesity in children increases the risk of gastrointestinal
diseases, including hepatic steatosis, bile calculus, gastro-
esophageal reflux [8, 37]. There was detected an increased
incidence of fatty liver disease in children in parallel with
the increase of obesity incidence in childhood. Thus, the in-
cidence of hepatic disease is assessed at 3% in the general
pediatric population and 53% in obese pediatric population.

Obesity has become a major challenge for male and fe-
male infertility. Obese girls often face polycystic ovarian
syndrome, early menarche, irregular menstrual cycles, un-
ovulation caused by infertility [22, 24].

Obstructive sleep apnea is 4-6 times more common in
obese children, being manifested by hypertension, left ven-
tricular remodelling, daytime sleepiness, anxiety and inac-
tivity. Obesity significantly increases the risk of developing
asthma [8, 21].

Obesity is associated with some types of cancer, such as
colorectal, ovarian, endometrial, cervical, breast and pros-
tate cancer [19].

Economic impact

The results of the studies conducted by the WHO in the
European Region showed that the direct costs caused by
obesity involve 2-4% from GDP [9]. But there are also indi-
rect costs that are caused by low labor productivity (absence
from work for health reasons or premature mortality). As-
sessments of such losses in England indicate that these costs
could be two times higher than the direct costs [14].

According to data from world statistics, presently there
are 1 585 768 510 overweight persons, 528589 504 obese per-
sons, and for the treatment of diseases related with obesity in
the USA $ 341907 570 are spent [18].

In the USA it has been estimated that the total costs for
health services due to obesity will increase to 861-957 billion
USD by 2030, totaling 16-18% from GDP [28].

Calculations performed by the United States show that in
comparison with persons of normal weight (BMI 20.0-24.9
kg / m2), obese persons (BMI over 30 kg / m2) consume an-
nually by 36% more health services and overweight persons
(BMI of 25.0-29.9 kg / m2) - by 10% more. The high costs
associated with obesity and unhealthy lifestyle show that the
savings could result from health promotion and prevention,
at least for short term. Persons who adopt a healthier life-
style will gain health and will add years to their lives gener-
ally [48].

Preventive measures against overweight and obesity in
children

National programs for prevention of obesity, particularly
in children, treatment of comorbidities, reduction of mortal-
ity caused by overweight represent an international priority
of public health [3, 44].

Children are victims of an intense advertising marketing
for products very rich in fat, sugar and salt. WHO consid-
ers this alarming phenomenon is directly related with TV
advertising for products that negatively form the food style
of the children. [16]

The European Union is actively engaged in the fight
against obesity in children. In order to intervene in this field,
the European Commission has the Strategy for Europe con-
cerning the issues related to nutrition, overweight and obe-
sity, and two implementation tools, respectively “High level
group on nutrition and physical activity” and “EU Platform
for diet, physical activity and health” Members of the High
Level Group pledged to do more to tackle the alarming ten-
dency related with the increase of obesity among children
through an Action Plan on infant obesity (2013) [17].

In order to reduce this risk factor, WHO proposes a se-
ries of measures, by inviting the countries to eliminate in-




RESEARCH STUDIES

Curierul medical, August 2015, Vol. 58, No 4

dustrial fatty acids from foods, promote the display of nu-
trition information on the labels, reduce the percentage of
sugar and salt in foods and sugar in soft drinks or reduce
the portion sizes. The action plan also recommends the in-
crease of "financial affordability and consumption of fruits
and vegetables" [34].

The tough fight the European authorities must lead is
the fight against fast food products, ready-to-eat or frozen
food, whose content of sugar, salt and fat is usually very high.
Among the solutions currently explored, the scientists ana-
lyze a bio-technological process, based on enzymology and
fermentation, which would reduce, for example, the pres-
ence of sugar in apple juice. Other scientific approaches
point to the use of high hydrostatic pressure or a new type of
homogenizer in order to improve the distribution of salt and
fat in food products; the target is to reduce their presence
by up to 30 percent. According to experts, the food can be
juicy and tasty without too much salt, sugar or additives, if
the processing technologies provide a better distribution of
different ingredients [6].

Many EU countries (Great Britain, Slovenia, the Nether-
lands, Croatia, France, Germany and Italy) have developed
and implemented certain strategies and actions in the field
of healthy food and physical activity. These countries have
concentrated their efforts on creating partnerships between
education and health sectors in order to promote health in
education institutions [3, 7].

Scottish Ministry of Health and Ministry of Education
have joined their forces to create multi-sectoral partnerships
aimed at involving schools, families, communities for the
facilitation of access to adequate and safe food presented at-
tractively, and also for understanding the role of a healthy
nutrition and a healthy lifestyle. The most important actions
that were implemented include: provision of free breakfast
for children from primary school; stimulation of healthy
food marketing within a pilot program conducted at three
schools of secondary education; supply of water dispensers,
highlighting the benefits of water drinking; stimulation of
fruit consumption by placing fruit kiosks in schools; free
swimming courses during the holidays; sports programs at
the class level by encouraging the participation of the pupils
and teachers [3].

In Slovenia a partnership between the Ministry of Health
and Ministry of Education and Sport has been created in
order to promote health. A special place has the national
program on nutrition in schools, which requires all schools
to give pupils at least one meal a day [26].

In the Netherlands one of the main national programs is
called SchoolGruiten and stands for “fruits and vegetables
in school”. Within this program the children are acquainted
with information on fruits and vegetables through various
fun games. Teachers together with the pupils eat fruits and
vegetables for two days a week in the classroom. This pro-
gram has been already proven to be effective. A large study
involving the participation of 300 primary schools with a to-
tal of about 75 000 children and 7 000 teachers involved in
seven different cities, shows that children from Gruitschools

really eat more vegetables: from 1.1 portions per day to 1.6
portions per day [27].

Waters E. et al. in review Cochrane “Interventions for
preventing obesity in children” have examined the charac-
teristics of programs and strategies in this field [47]. The
meta-analysis has included 37 studies (27 946 children) and
showed that programs were effective in reducing the over-
weight and obesity in children. In particular, there were
highlighted the most effective actions and strategies: amend-
ments to educational program, which includes the introduc-
tion of topics on healthy food, physical activity and body
image; increase of the number of hours of physical activity
and the development of fundamental movement skills dur-
ing the week at school; improvement of the nutritional qual-
ity of food supplied in schools; introduction of cultural and
environmental practices that will encourage children to eat
healthy foods and be active every day; training of teachers
and medical staff in school in respect with health promotion
strategies; involvement of parents in encouraging children to
be more active, eat healthy food and spend less time in front
of small screens (various brochures, guides, homework).

Generally, namely family and school have a profound in-
fluence on the young generation and form the behavior con-
cerning healthy food and physical activity of children and
adolescents [31, 43, 50].

Conclusions

1. Childhood obesity is a major public health problem
due to the epidemically increased tendency of the frequency
of overweight in children that has reached to affect about
20-25% of children and 45-50% of adolescents worldwide.

2. Infant obesity is determined by interactions between
biological, behavioral and social factors. Excessive food in-
take and decreased physical activity are the main exogenetic
factors that have a role in generating the obesity in children.

3. Topical issue of the problem is determined by the
presence of multiple evidences proving an important rela-
tion between overweight and cardiovascular diseases, type
2 diabetes, hypertension, some forms of cancer, hepatic ste-
atosis, infertility and other major chronic diseases that cause
premature mortality and long-term morbidity.

4. Epidemiologic and economic impact of obesity is high
and the authorities’ actions should be directed to its prevention
by developing and implementing strategies and actions in the
field of healthy food and physical activity for children. In the
fight against obesity in children, many countries have focused
their efforts on creating multi-sectoral partnerships aimed at
involving schools, families, communities for the facilitation
of access to adequate and safe food presented attractively, and
also for understanding the role of a healthy nutrition and a
healthy lifestyle.
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