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ABSTRACT

To assess the incidence of obesity and overweight among primary school children (10-11 years), and to find the possible association
between obesity/overweight, and dietary habits, activity physical and sociodemographic differentials among body mass index (BMI)
of these children. A cross-sectional descriptive study was conducted, in 2013, to estimate the prevalence of overweight and obesity
and to emphasize the risk factors. We included 399 school children in the 4" and 5™ grades in public primary schools in the district
of Constantine (Algeria). We studied anthropometric measurements (overweight and BMI), calculated on the basis of Who 2007
criteria, followed by dietary habits, socio-demographic data through a parental questionnaire. Data analyses were analyzed using
the SPSS 20 software. Pearson correlation analyses were also performed. The prevalence of overweight among the subjects was
8.5%, while that of obesity was 19.3%, the incidence of low birth weight (<2.5 Kg) was 12% for all the children (29.16% for boys and
70.83% for girls). The incidence of macrosomia (birth weight >4 Kg) was 8.5% for all the children (50% for boys and 50% for girls).
The parents of obese and overweight children were highly educated and were concerned about the educational values. Breakfast
and a practice of sport were predictors of obesity and overweight among the school children studied. The prevalence of overweight
and obesity among the school children is increasing. Birth weight, less healthy dietary habits, socioeconomic status and less physical

activity may be responsible for this high prevalence.
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INTRODUCTION

he prevalence of childhood obesity has nearly

tripled since 1970, the highest rate of childhood

obesity have been observed in the developed
countries. Its prevalence is increasing in the developing
countries, too” and emerging as a major health problem.®
Obesity persists from childhood to adulthood through
adolescence. The diseases related to obesity are now
becoming more prevalent among youth." In addition to
long-term physical health risks, overweight and obese
children and adolescents face significant mental health
and psychosocial morbidities."  Furthermore, the
progression of nutritional transition has been
characterized by a reduction in nutritional deficiencies,
associated with availability of high energy food, resulting
in overweight and obesity not only in the adult population
but also among children and adolescents.” The fibers,
known to be associated with a decreased risk of
overweight®,are scarcely available in modern food”.It is
interesting to mention that overweight during childhood
may be maintained or even increased by a high dietary
restraint.® The sedentary situations like watching the
television has been shown to be a significant risk factor
for pediatric obesity.*

Several studies have been carried out to assess the
prevalence of overweight and obesity among Algerian
children; however, we wanted to emphasize on the
association between eating habits, sociodemographic
status differentials and obesity in these children,
compared to those from the developed and developing

countries. The present study provides the information for
future comparison regarding the possible factors
underlying the high prevalence of childhood obesity
among primary school children in Constantine, Algeria.

The objectives of this study were to assess the magnitude
of obesity and overweight among primary school
children, and to find a possible association between
obesity/overweight and dietary habits and the
sociodemographic status differentials among them.

MATERIALS AND METHODS

A cross-sectional study was conducted to estimate the
prevalence of overweight and obesity and to emphasize
the risk factors in this epidemic.

An updated list of all public primary schools was used as
the sampling frame. 11schools were stratified
proportionately according to the favored/unfavored
distribution in district of Constantine (Algeria) in 2013.

To overcome the sampling error by using cluster sampling
technique, a proportionate stratified sampling method
was applied with regard to the favored/unfavored
distribution. The total final sample size comprised of 399
school children aged from 10 to 11 years.

Data collection tools and techniques
Anthropometric measurements

Standardized procedures were used to measure height
and weight." Height was measured with children standing
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with shoes off, feet together, and their backs to a
calibrated 7-foot measuring stick fastened to a wall.
Children were asked to stand straight and tall while a
research assistant lowered a level T-square to rest on the
top of the child’s head to read the height value. Height
was measured to the nearest 0.125 in (0.32 cm) and,
recorded 2 times. If the first 2 height measures differed
by 0.25 in (0.64 cm), 2 more height measurements were
taken. Weight was measured using a commercial scale
with an accuracy of 100 g. Scales were calibrated
monthly using certified calibration weights. Weight was
measured with children in minimal clothing; no other
items that could add weight such as belts, keys, or
watches. As with height, weight was measured twice,
each time to the nearest 0.25 Ib (0.1 kg). If the 2 weight
measurements differed, 2 more measurements were
taken.

Body mass index was (BMI) calculated as “body weight in
kilograms/height in meters”.? To define normal weight,
overweight, and obesity in children, we used the specific
cutoffs described by The World Health Organization
(WHO) has also published in 2007 reference curves for
BMI and BMI z-score of children aged 5 to 19 years, which
complement those published previously for children
between 0 and 5 years.”’

Dietary and Sociodemographic data

v" Food intake and dietary habits were assessed
through a questionnaire. Inquiries regarding food
habits using closed-ended questions were added; we
collected information on eating patterns of the
children for breakfast, lunch and dinner. The
frequency of food intake was also, sometimes, cross-
checked with the mothers. The field pretest was
conducted for testing the contents, phrasing and
sequencing of the procedure by enrolling 50 primary
school children other than those in the sample from
nearby primary schools.

Sociodemographic and the frequency of physical activities
data were collected using a parental form, included the
following items: current residence, date of birth, parental
educational and occupational status. These formats were
sent to the guardians at home to complete.

Data management and data processing

The original total population sampled was 420, but for
data validity, 21 subjects were excluded due to incorrect
responses from parents, while submitting the completed
sociodemographic data and food habits. The students
excluded from the analysis did not significantly differ
from those included with regard to the distribution of
BMI or dietary habits.

Data entry and data processing were carried out using the
SPSS version 20 software. Both the descriptive and
inferential data analyses were applied using the
appropriate statistical tests of significance (chi-square, t-
test, r: factor of correlation). A multivariate binary logistic
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regression model was generated by including significant
variables in the univariate analysis. Two models were
created; the first dealt with the sociodemographic and
dietary habits, while the second was used to define the
possible food items for the prediction of obesity and
overweight.

Confidence interval of 95% and significant difference of
<0.05 was found to be valid and convenient.

Ethical considerations

Written permission was obtained from the authorities of
the local School Health and Education Directorate. The
teaching and administrative school staffs were provided
with prior information. Parents gave a written consent for
the participation of the children and they were assured
that the data will be collected in respect of
confidentiality. They were informed about the purpose,
protocol and potential risks of the study. Before
commencing the procedures of interviewing and
measurements, the students underwent a brief
orientation.

RESULTS

A total of 399 children of primary school were included
with their age from 10 to 11 year (mean 10.54+0.49
years) with weight ranging (mean 35.10+8.57 Kg). There is
a significant correlation between BMI and height of
children (1.40£0.06). Frequency of obesity and
overweight: in the schoolchildren was as shown in the
Table 1.

Table 1: Anthropometric sample characteristics in relation
to the BMI

Correlation of
Pearson with BMI
and P value

Anthropometry variables
Total n=399

Weight in kg (mean +SD)  35.10+8.57 0.93, P<0.01”
Heightin m (mean +SD)  1.40+0.06 0.32,P<0.01”
Age in years (mean £ SD) 10.54+0.49 0.02, P=0.6
Body mass index (mean + 17.71+3.38
SD)
Thin (34) 8.3%
Normal weight (255) 63.9%
Overweight (34) 8.5%
Obese (76) 19.3%

*P<0.05 ; **P< 0.01. (95% CI) = 95% Confidence Interval

The sex ratio is 0.98 regarding children 10 years B/G, 1.01
represents children aged 11 B/G. OR = 1.02 [0.67-1.56] P
=0.3.

Figure (1) shows that there is no significant difference
between the distribution of weight status and sex with a
(r=0.01,P=0.81).

Among parents who answered our questions about the
birth weight of their children were 290 (72.7%), mean
(SD) birth weight of all children was (3.20+0.69) Kg. The
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incidence of low birth weight (<2.5 Kg) was 12% for all
children, 29.16% for boys and 70.83% for girls,
respectively. The incidence of macrosomia (birth weight
>4 Kg) was 8.5% for all children, 50% for boys and 50% for
girls, respectively. There is a significant correlation
between birth weight and sex (r= 0.16, P<0.05) Figure (2).
The birth weight is significantly different with BMI (r=
0.11, P<0.05). Figure (3)
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Figure 3: The birth weight and anthropometric status

The number of overweight and obese children was higher
whose parents were educated (secondary and middle,
university). The frequency of fathers working presents a
high percentage among overweight and obese children.
However, the mothers, working as house wives, are
observed under a percentage higher in the same group of
children, but it was not a significant correlation between
sociodemographic and BMI of children. Table (2)
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11.71% overweight and obese children did not eat
breakfast, Table 3. These children are more likely to be
overweight than students who usually ate breakfast. In a
statistic analysis, there is a significant association
between a frequency of eating breakfast and BMI of
school children. However, there was no significant
correlation with BMI (P>0.05) in children with eating
habits like light meal, lunch, Collation, Dinner, Snacking.

Figure 4 shows that children are becoming more
sedentary. 64.93% of obese children who do not practice
sport and 67.64% of overweight children. Statistical
analysis shows that there is a significant correlation
between practice sport and the weight gain.
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Figure 4. The frequency of practice sport and
anthropometric status of children

DISCUSSION

The present study shows incidence of overweight and
obesity in school children at the age 10-11 years and
describes the effects and relation between
sociodemographic, birth weight, dietary patterns, practice
of sports and BMI of school children in Constantine-
Algeria. In this study, 27.8% of the children were over
weight/obese, 8.3% were lean and 63.9% had normal
weight. In 2003, the prevalence of childhood obesity in
the Netherlands was12%, which was the lowest in the
Europe.? In the United States and the United Kingdom,
the prevalence has been reported to be nearly double.?
Furthermore, the study in Nova Scotia showed that 32.9%
of children (grade 5 students) were overweight and 9.9%
were obese.” In Mexico, obesity affects 10.8 and 9% of
school-aged boys and girls, respectively.10 Our results
confirm the increased incidence of overweight and
obesity in developing countries. A study conducted in
Italy reported a prevalence of overweight/obesity to be
31.2% among school students aged 11-19 years™, while
in Brazil, this prevalence among school children aged 8-
10 years was 7.4% and 17.3%, respectively."

In this study, we found that high levels of birth weight,
defined as child birth weight >4 Kg, were associated with
an increased risk of overweight or obesity among the
Constantine children from 10 to 11 years of age. Our
results are in accordance with several studies concerning
the relation between high weight at birth and childhood
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overweight/obesity. This relation has been investigated in
many studies™ that show significant positive associations
between high birth weight and childhood overweight. In
addition, the children with the highest birth weight and
fastest infant growth from birth to the age of 3 months
had the highest BMI at age 7 years."* Furthermore, the

birth weight was positively correlated with current weight
in girls, but these correlations were not seen in boys."
The study of Li et al, 2014, confirmed a positive
association between birth weight and childhood
overweight or obesity from 6 months to 3 years of age.*®

Table 2: Relation between Sociodemographic and overweight/obese children

Anthropometry variables Correlation of person with Body mass index

Overweight n= 34 Obese n=77 missing values

Total n=399 and P value.
Mother's education 0.03, P>0.05
Illiterate (0) 0% (2) 2.66%
Primary (0) 3.12% (9) 12%
Average level (7) 21.87% (16) 21.33
Secondary (15) 46.87% (31) 41.33%
University (8) 25% (17) 22.33%
Father's education 0.07, P>0.05
illiterate (0) 0% (2) 2.70%
Primary (4)12.90% (11) 14.86%
average level (12)38.70% (19) 25.67%
Secondary (5) 16.12% (27) 36.48%
University (10)32.25% (15) 20.27%
Working Mother -0.04, P>0.05
Yes (10) 29.41% (16) 20.77%
No (24) 70.58% (61) 79.22%
Working Father -0.05, P>0.05
Yes (31)91.18% (69) 89.61%
No (3) 8.82% (8) 10.38%

Table 3: Dietary habits of primary school children (association with their BMI)

Correlation of pearson with Body mass

Dietary habits: Totaln=399  Overweight/obese (n=111) Normal weight (n=255) index and P value

Frequency Breakfast/week 0.13, P<0.05"
Always (66)59.45% (185) 72.54%
Often (32) 28.82% (56)21.96%
Never (13) 11.71% (14)6.22%
light meal / week Messing values (2) Messing values (4) -0.06, P>0.05
Yes (66)60.55% (157) 62.54%
No (43)39.44% (94) 37.45%
Frequency lunch/week -0.008, P>0.05
Always (98) 88.28% (225) 88.23%
Often (13) 11.71% (29) 11.37%
Never (1) 0.39%
Collation/week Missing values (2) Missing values (3) -0.08, P>0.05
Yes (50) 45.87% (143) 56.74%
No (59) 54.12% (109) 43.25%
Dinner/week -0.08, P>0.05
Yes (107) 96.39% (250) 98.03%
No (4) 3.60% (5) 1.96%
Snacking/week 0.009, P>0.05
Yes (106) 95.49% (235) 92.15%
No (5) 4.50% (20) 7.84%
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A few studies have used the data to examine a
relationship between BMI and socioeconomic status in
children. Our study shows that there is no significant
relationship between socioeconomic status of parents
(level education) and BMI of children; however, in
developing countries; a strong relationship exists
between socioeconomic status and obesity among men,
women and children.? Other studies'” *® have also shown
the same conclusion that there exists a strong inverse
relationship exists between socioeconomic status and
obesity among women in developed societies. Veugelers
and Fitzgerald (2005) have reported that the children in
high-income neighborhoods were half as likely to be
obese as their peers living in low-income
neighbourhoods.’ A reason why we found no significant
association in this study may be a sample size that is too
small to uncover the effect or that there was only a
relatively small percentage of overweight children.

Healthy eating and being physically active are particularly
important for children and adolescents. This is because
their nutrition and lifestyle influence their well-being,
growth and development.19 Sedentary behaviors
influence the change in BMI between adolescence and
adulthood; an active lifestyle, such as participating in
sports at a young age, appears to have a beneficial impact
on BMI later in life.”* We found that there is a significant
correlation between eating breakfast and BMI of school
children. However, some studies concluded that there
was no epidemiological evidence of a consistent
association between breakfast skipping and subsequent
excess weight gain or obesity.19 In our study, we found no
significant association between the number of daily meals
and BMI school children.’® There is no standardized
definition of a “meal” in terms of minimum or maximum
energy content or amount of food eaten. It has been
proposed that analyzing the amount of energy in every
meal and number of meals consumed might lead to a
more sensitive outcome.”*

The definition of snacks used in this survey means that
any food can count as a snack, provided it is eaten outside
of main meals. The snacks are often perceived as being
less healthy, a study in UK children, aged 11-12 years,
found no evidence to suggest the nutrient composition of
snacks was any more or less healthy than that of foods
consumed during meals, and the types of foods
consumed as snacks did not differ from those consumed
during mealtimes.” Snacking between meals is commonly
believed to be contributing to the increased incidence of
overweight and obesity within populations. However, the
evidence linking snacking and bodyweight remains
inconsistent, with some studies showing positive, some
negative and some no associations between snacking and
bodyweight.'* %

WHO in 2010 has defined physical activity as “any bodily
movement produced by skeletal muscles that requires
energy expenditure”. Through our study, we showed the
frequency of the practice of sports of overweight/obese
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children and normal weight. We found a significant
correlation between these factors and BMI in school
children.

Physical inactivity has been identified by WHO (2010) as
the fourth leading risk factor for global mortality (6% of
deaths globally). This follows high blood pressure (13%),
tobacco use (9%) and high blood glucose (6%).
Overweight and obesity are responsible for 5% of global
mortality."® One of the main factors contributing to
increased adiposity is lower energy expenditure caused
by decreased Physical activity.” The amount of Physical
activity is tightly correlated with body fat accumulation
and obesity.”**® Being physically active in early life is of
particular importance as it affects not only current health
status but can also influence health in later life.

CONCLUSION

The prevalence of overweight and obesity among the
school children is increasing and is comparable to that
found in the developed countries. High Birth weight, less
healthy dietary habits, socioeconomic status, the
unconsciousness of the parents and less physical activity
may be associated with the problem of obesity and
overweight among the school children in the district of
Constantine (Algeria).
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