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ABSTRACT ARTICLE HISTORY
Background: Nutrition is the most important environmental factor in the development and Received 28 December 2021
progression of childhood obesity, which is very common in Arabic countries. Revised 8 February 2022

Aim: Study of associated factors and nutritional status of childhood obesity. Accepted 15 July 2022
Methods: This was a comparative study of 50 obese children recruited from the outpatient KEYWORDS
department of the children’s hospital, as well as 35 controls. The two groups were matched for Childhood obesity; nutrition;
gender and age. Anthropometric measurements have been undertaken. A food history as well nutrition survey; risk factors
as a frequency of consumption of certain foods were performed.

Results: There were 32 girls in obese group. Breastfeeding was more common in the control

group (p = 0.04) but gestational diabetes, pregnancy weight gain, and macrosomia were

greater in obese people (p = 0.002; 0.0001 and 0.004) . Food diversification was early in the

obese (p = 0.05). Mobile phone use was higher among obese people (p = 0.001) but time spent

watching TV was not significant (p = 0.06). There was no significant difference between the two

groups regarding: the number of hours of sleep, and the practice of sport. Sedentary lifestyle

concerned 34% of obese versus 8.57% controls. Intense physical activity was practiced by

14.29% of the controls against any obese (p = 0.0001). The anthropometric parameters of the

parents of the obese were more important than those of the controls. The average BMI of the

obese was 25.63 Kg/m?>.The frequency of consumption showed a more caloric and fat diet in

obese group.The diet of the controls was richer in proteins and lipids but better distributed in

MUFA and PUFA, but the energy intake of the obese was significantly higher (10,612 versus

4097 Kcal/d). The mineral and vitamin intakes of the obese were correct.

Conclusions: The fight against childhood obesity essentially involves prevention and promo-

tion of a good lifestyle.

1. Introduction obesity)and environmental factors, foremost among
which are poor eating habits and a sedentary life-
style [5].

Eating disorders are very common in adults with
obesity such as: nibbling (the consumption of multiple
smaller meals per day), compulsion (an irresistible
persistent impulse to eat), binge eating (an eating
disorder in which a person regularly eats unusually
large amounts of food.), night eating syndrome (eat-
ing a large amounts of food after the evening meal,
often waking up during the night to eat) and buli-
mia (a loss of control over the eating) but these dis-
orders are not described well in children [6].

Obesity is defined as an increase in body fat, or adipose
tissue [1]. This is a chronic disease that must be treated
so that it does not cause other metabolic complications.

According to the World Health Organization,
39 million children under the age of 5 were over-
weight or obese in 2020 [1].

If the current trend continues, the number of over-
weight young children could reach 70 million by
2025 [2].

In Tunisia, the finding is alarming, in Monastir in
2011 the prevalence of overweight among children
aged 4 to 6 was 11.6% and that of obesity 9.1% [3].

The survey organized by the National Institute of
Public Health in the governorate of Ben Arous in 2006,
among 2,600 students showed that the prevalence of 1. Identify the nutritional and environmental factors

1.1. Our work aimed to

overweight was 5.7% in boys and 8.7% in girls [4]. of childhood obesity by comparing a group of obese
The origin of childhood obesity is multifactorial ~ children to a group of control children.
linked to genetic (macrosmia at birth, weight gain 2. Study the anthropometric profile and eating dis-

during mother’s pregnancy, familial history of  orders of obese children.
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1.2. Methods

This is a comparative study involving 50 obese children,
recruited at the outpatient department of the “Béchir
Hamza” children’s hospital, from December, 2016 to
February, 2017, as well as 35 control children with
normal weight. Both groups were randomly recruited
at the same time and in the same place. The two groups
(patients and controls) were matched for age and sex.

We included obese children aged between 6 and 13
in our study. Obesity was defined by the French refer-
ence curves.

We didn’t recruit children taking long-term corti-
costeroids, those followed for renal failure, nephrotic
syndrome, diabetes, hypothyroidism, chronic diarrhea
or any other endocrinopathies.

The degree of physical activity evaluated according
to the validated AQAP questionnaire [7]. We have
asked parents about the duration of sleep of their
children and a number of hours of sleep <10 h/d was
considered insufficient [8].

For anthropometric parameters: the Weight gain
was noticed using a scale: The patient standing,
motionless, lightly clothed. Height measurement
using a height rod: The patient is standing with his
feet flat with his heels touching the plate of the rod.
The distance from the bottom of the feet to the top of
the head is considered to be the height. The BMI was
calculated and has been reported on the growth curve.
Waist circumference was Taken halfway between the
anterosuperior iliac spine and the costal margin on the
mid-axillary line using a tape measure.

2. Food survey

A qualified dietitian made the food survey for both
groups. An assessment of spontaneous food consump-
tion based on a “24 hour recall” questionnaire coupled
with eating habits and the composition of the main
meals and snacks.

We used the CIQUAL Table (2013 version) from
The French Agency for Food, Environmental and
Occupational Health and Safety (ANSES) for the ana-
lysis of foods and their translation into nutrients.

Data entry from dietary surveys was carried out
using the computer program “BILNUT, version 2.01-
1990” in order to assess spontaneous nutritional intake.

2.1. Statistical analysis

Statistical analysis was performed using statistical soft-
ware (SPSS 20) using the Chi-square test for the com-
parison of qualitative variables and the T-Student test
for the comparison of quantitative ones. The results of
the quantitative variables are given as the mean *
standard deviation (SD).
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3. Results

Our population is composed of 32 girls and 18 boys in
the obese group with 18 girls and 17 boys in the
control group. The mean age of obeses was
8.93 + 3.36 years and 8.03 + 3.29 years for the control
group. Both groups were matched for sex and age.

General characteristics of the population are pre-
sent in Tables 1-3.

None had an exclusively breastfeeding.

The average age of diversification for the obese was
5.11 months versus 5.8 months for the controls
(p = 0,05). The obese children had a significantly earlier
age of diversification than the controls with a minimum
of 2 months for the obese and 3 months for the controls.

A normal diversification age at 6 months was
noticed in 60% of the controls against 34% of the
obese (p = 0.01). Obeses had early food diversification
in 54% of cases (p = 0.009).

Class 2 was predominant in obese people compared
to other classes.

Table 1. General characteristics of the population.

Obese Control
group group p
Rural environment 17 (34%) 11 (31.43%) 0.77
Poor socio economic condition 14 (28%) 16 (45.7%) 0.53
Good socioeconomic condition 14 (28%) 12 (34.4%)
Familial history of obesity 40 (80%) 20 (57.14%) 0.006
(parents not included)
Siblings Obesity 10 (20%) 0 0.004
Gestational diabetes mellitus 32% 11.4% 0.002
macrosomia 23 (46%) 5 (14.3%) 0.004
Gain weight in the pregnancy 1555+ 8 814+ 4 0.001
(kg)
breastfeading 80% 93% 0.04
Duration of breastfeeding 6.21+6 992 +8 0.04
(months)
>2 hours in front of TV 60% 65.71 0.06
Duration of use of phone (h/d) 33725 148+2  0.0001
Hours of sleep (h) 8.6 8.8 0.66
Practice of sport 10% 22.85% 0.1

Table 2. Distribution of the population by age of food
diversification.

Obeses controls

(%) (%) P
Precocious 54 25,7 0,009
[< 6 months]
late 12 14,30 0,7
[> 6 months]
Normal 34 60 0,01
[= 6 months]

Table 3. Parent’s and patient’s BMI.
obeses controls p

Mean BMI of mothers (Kg/m?) 29.86 + 5.14
Mean BMI of fathers (Kg/m?)  28.54 + 4.79

271 £464  0.02
26.14 + 3.36 0.01

Weight (kg) 4972 £17 3039 1249 0,0001
Height (cm) 136,2 £20,95 127,8 £20,93 0,0001
BMI (kg/m?) 2563 +373 17,68+206 0,001
WC (cm) 63,92+7,03 5900+525 0,004
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Table 4. Composition of nibbling.

Obeses controls
n n

nibbling (%) (%) P

Sandwichs 35 1 0,0001
(70%) (31,42%)

Pizza 27 7 0,001
(54%) (20%)

biscuits 38 13 0,0001
(76%) (37,14%)

cakes 34 23 0,83
(68%) (65,71%)

candies 29 12 0,03
(58%) (34,28%)

Pop Corn 35 14 0,005
(70%) (40%)

Chips 35 14 0,005
(70%) (40%)

Chocolates 44 20 0,001
(88%) (57,14%)

Soda 43 13 0,0001
(86%) (37,14%)

Waist circumference was higher in obese group
with 70% of them with waist circumference at +2
deviation standard.

We asked mothers about how they perceive the
obesity of their children and we noticed that 48% of
them perceive that their child has normal weight.

About the half (56%) of mothers controlled quali-
tatively and quantitatively the feeding of their children
(considered as controlling parents). The rest gave to
their children what they want when they want (indul-
gent parents).

On average, 60% of family meals (breakfast, lunch
and dinner) took place in front of the TV for the obese
versus 40% of the controls (p = 0.0001).

Attendance at fast food restaurants concerned 68%
of obese people and 62.9% of controls with no statis-
tically significant difference (p = 0.63).

The composition of meals showed more consump-
tion of wight bread in the breakfast of obeses versus
control group (94% vs 80%; p = 0.04).

120

Obeses drink more sweet drinks for lunch (84% vs
54.3%; p = 0.002).

For snacks, obeses eat more sweets (chocolate and
candies) than control groups (76% vs 42.85%;
p = 0.002) and more sandwiches (22% vs 5.7%;
p = 0.04).

Almost all 98% of obese patients snacked every day.
Nibbling also concerned the majority of controls but
occasionally. The composition of nibbling was very
different between groups.

Eating disorders are present in Figure 1.

Food survey results are present in Tables 4 and 5.

The obese had a significantly higher calorie and
carbohydrate intake than the controls. Indeed, the
controls consumed more protein,PUFA and fibers.

4. Discussion

Our results show many differences between the two
groups. These differences concern constitutional fac-
tors such as family history, pregnancy, parents’ weight,
etc., but also environmental factors such as playing
sports, eating habits or sedentary behavior.

Concerning the pregnancy of obese children, it was
more often complicated by GDM.

The mechanism behind the relationship between
gestational diabetes and subsequent childhood obesity
may be linked to maternal glycemic dysregulation,
which results in insulin dysfunction and high adipos-
ity in the fetus [9]. Newborns of pregnancies compli-
cated by gestational diabetes are exposed to high
concentrations of amniotic insulin [10]. In addition,
an elevated C peptide in cord blood, indicating abnor-
mal insulin tolerance in the uterus, has been associated
with increased adiposity at birth and obesity later in
life [10,11]. Excessive adiposity (regardless of birth
weight) due to increased maternal blood sugar appears

100 %8
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Figure 1. Eating disorders in obeses.
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Table 5. Food survey results.

Obeses controls P
Average calorie intake (Kcal/j) 2646,18 1791,97 0,0001
Average carbohydrates (%TEI) 50,04 46,7 0,02
Average lipids 37,34 37,73 0,09
(%TEI)
SFA 10,99 11,75 0,34
(%Lipids)
MUFA 12,97 13,7 0,48
(%Lipids)
PUFA 13,3 15,95 0,01
(%lLipids)
Cholestrol 539,7 414,94 0,13
(mg/d)
Proteins 12,52 13,57 0,02
(%TEI)
Fibers (g/d) 19.08 32.92 0.01

TEI: total energy intake

SFA: saturated fatty acid

MUFA: monounsaturated fatty acid
PUFA: poly unsaturated fatty acid

to be a key factor in obesity in children of pregnancies
complicated by gestational diabetes [12,13]. similarly
we noted a significant relationship with weight gain
during pregnancy. Our results have been confirmed by
other studies [14]. Indeed, Shao’s study showed that
excess weight gain during pregnancy was a risk factor
for childhood obesity [15]. This maternal weight gain
leads to an increase in the fat mass of the future off-
spring which will persist during their growth [16]. The
control group was more breastfed than the obese
group (94.3% vs 80% p = 0.04).

Breast-fed infants have different weight growth in
the first year and weigh on average 600 g less by the
age of one year than infants given infant formula [17].
A meta-analysis of Arenz, after adjusting for con-
founding factors, showed that breastfed infants had
a 22% reduction in the risk of obesity compared to
infants fed formula [18].

The hours spent in front of the television were
comparable between the 2 groups but it was the use
of mobile phones that was more important among the
obese.

According to the American Academy of Pediatrics,
which investigated the use of screen devices in chil-
dren, there was confirmation of our results [19]. As
a result, mobile phones are currently the target of
obesity prevention campaigns with very promising
results [14,20-22]. The time spent sitting and playing
on the cell phone favors a sedentary lifestyle which
leads to an increase in weight gain in children. and this
is why the phones themselves are currently an integral
part of the treatment of childhood obesity with a lot of
applications that have emerged to promote physical
activity and a healthy lifestyle.

Our results showed that half of the mothers were
unaware that their children were obese. For parents,
realizing their child’s obesity is a complex process.
Parents most often underestimate their child’s weight,
or minimize overweight [23]. In some cultures, criteria
for obesity may be questioned [24-26].
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Half (56%) of mothers qualitatively and quantita-
tively controlled the feeding of their children.

Mothers who did not deprive their children gave
them the dishes they wanted without adjusting the
proportions.

Parents play a pivotal role in terms of food intake
and preferences. The role of the educational frame-
work has been shown in particular in the ability of the
baby and then the child to adjust their food energy
intake to their needs [27]. The baby seems to have
a good capacity for this adjustment until the age of
1 year, then this capacity decreases [28]. Studies have
shown that certain educational behaviors influence
this self-adjustment: those which aim to reinforce the
external signals of consumption rather than the inter-
nal signals of hunger and satiety will accentuate this
deregulation. These are, for example, portion size, the
pressure that some parents may exert (“finish your
plate”), the use of food as a reward, requests for con-
sumption (family offer) .

Conversely, too much restriction can have the same
effect [25]Certain practices such as excessive dietary con-
trol over the quality and quantity of what a child eats can
contribute to the development of overweight in children.

A review of the literature from 26 studies concluded
that dietary restriction in children has frequently and
consistently been associated with weight gain and that
there is a causal relationship between parental restric-
tion and overweight in children. child [29]. Another
review of the literature assessed parental influence on
the development of infant feeding behavior. The
results show a correlation between parents and chil-
dren with regard to nutritional behaviors such as food
intake. Although the data are conflicting, studies show
that parental eating disorders are associated with eat-
ing disorders and obesity in children [30,31].

Concerning eating behavior, we note a significant
proportion of snacking in obese people. Sometimes
snacking can fill an emotional void or become “an
essential” linked to certain events of the day: such as
going to school with full pockets, falling asleep with
a bottle of juice watching television while eating at the
same time [32].

We notice that the obese have a higher carbohy-
drate intake than the controls. However, qualitatively,
carbohydrates in obese people are provided by the
consumption of sweets and sugary drinks. These
results are confirmed by Ben Slema [33] who showed
that the consumption of sweet drinks during meals
and sugary foods is correlated with overweight chil-
dren and an Algerian study by Hayet Oulamara et al
[34] who has also proven that the carbohydrate intake
of obese people is in the form of sugar and sweets and
not through starches, grains and legumes.

In our study, the average fat intake in obese chil-
dren was similar to that of controls. The high fat diet is
not a major contributor to childhood obesity. Indeed,
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the clear increase in the prevalence of overweight and
obesity was not accompanied by a significant increase
in lipid consumption but was accompanied by an
increased sedentary lifestyle according to Ailhaud
and Davis [35,36]. Nevertheless, in terms of lipid qual-
ity, PUFAs were statistically more consumed by wit-
nesses than obese people. In the witnesses, PUFA
intake was provided by foods rich in PUFAs from
the omega 3 family (blue fish, mainly sardines), unlike
the obese. This has been confirmed by several studies
which have shown that an intake of omega 3 family
PUFA plays a role in the prevention of obesity [37].

The controls had a diet richer in fiber. It is well
established that fiber chewing is slower, energy intake is
lower, and feelings of fullness appear more quickly [38].

Our study has certain limitations: a small sample,
a retrospective study, biological assays have not been
carried out, such as the glycemic and lipid profile,
likewise the deficiencies in the supply of certain micro-
nutrients have not been confirmed by the tests and the
respondents’ responses can sometimes be unreliable
due to oversight or inaccuracy.

5. Conclusion

Preventing childhood obesity is becoming a public
health priority in order to stop the increase in this
scourge. To achieve this, it is necessary to put in place:

« A screening strategy based on regular monitoring
of the child’s BMI

o Nutritional education for children, parents and
teachers.

« Promotion of physical activity and reduction of
the time spent on television and video games.

o Nationally, the implementation of national obe-
sity control programs.
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