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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: To estimate the prevalence of overweight among school-
aged children in Tunisia and to identify factors associated with
overweight.

Materials and Methods: We conducted a cross-sectional
descriptive study between January and April 2025 among
children aged 6-11 years attending a Maternal and Child
Protection Center in Tunis. Anthropometric measurements
were collected, and dietary intake was assessed using a 24-hour
dietary recall. Body mass index (BMI) categories were defined
according to International Obesity Task Force (IOTF) references.
Sociodemographic, perinatal, behavioral, and nutritional
variables were analyzed. Multivariable logistic regression was
used to identify factors associated with overweight.

Results: A total of 225 children aged 6 to 11 years (mean
age 9.18 £ 1.73 years; 58% girls). The mean BMI was 18.05
+ 3.6 kg/m? Based on French and IOTF growth references,
26.7% of participants were overweight, including 11.6%
classified as obese, and 16.9% showed visceral fat excess.
Multivariate analysis identified early adiposity rebound (OR =
1.43; p<0.001), grade retention (OR=3.28; p=0.039), maternal
obesity (OR=1.5; p=0.035), breastfeeding duration under
6 months (OR=2.61; p=0.003), introduction of cow’s milk
before 6 months (OR=1.78; p=0.003), hyperphagia (OR=2.03;
p=0.001), snacking (OR=4.45; p=0.019), lack of physical
activity (OR=4.02; p=0.019), low vitamin A intake (OR=1.02;
p=0.029), and high sodium intake (OR=I1.15; p=0.043) as
independent factors associated with overweight.

Conclusion: These findings highlight the importance of early
identification and intervention on modifiable behaviors and
dietary habits to reduce the burden of childhood overweight.

Key words. Obesity, overweight, school-aged children, risk
factors, nutritional intake.

Introduction.

Childhood obesity has emerged as one of the most imminent
global public health challenges. Its alarming rise is evident
in both children and adults. According to the World Health
Organization (WHO), the prevalence of overweight among
children and adolescents aged 5 to 19 increased from 8% in 1990
to 20% in 2022, affecting over 390 million young individuals
[1]. Tunisia is no exception to this trend: data from UNICEF
indicate that the prevalence of obesity among children under
5 years increased from 14.3% in 2011 to 19% in 2022, with
44.2% of children at risk of overweight in 2018 [2].

© GMN

Childhood obesity is a significant contributor to short-
and long-term morbidity and mortality due to its numerous
associated complications, including cardiovascular diseases,
metabolic disorders, respiratory conditions, and an elevated
risk of persistence into adulthood with profound physical and
psychosocial consequences [3]. As a complex and multifactorial
condition, childhood obesity arises from interactions between
genetic predispositions and environmental factors. Changes in
dietary habits, inappropriate lifestyles, physical inactivity, and
unbalanced diets play critical roles in the development of the
obesity pandemic [4].

In Tunisia, while the prevalence of childhood overweight has
been extensively studied, few investigations have explored its
determinants. The present study aimed to assess the prevalence
of overweight among school-aged children followed at the
Maternal and Child Protection Center (MCP) and to identify
associated factors.

Materials and Methods.

Study design and setting:

We conducted a cross-sectional descriptive study at the MCP
center of Mellassine over a period of four months, from January
2025 to April 2025. The center is a preventive and social
medicine service of the Bechir Hamza Children's Hospital in
Tunis and a Positive Parenting Unit accredited by the Ministry
of Women, Children, and Family, with the support of UNICEF
and the contribution of the Italian Agency for Development
Cooperation (AICS).

Study population:

We included children aged 6 to 11 years who presented
for consultation at the MCP center of Mellassine, following
informed consent from their legal guardians. Children with
suspected secondary obesity (including syndromic, monogenic,
or endocrine etiologies) or those receiving treatments known
to potentially induce weight gain were excluded. Additionally,
children whose parents or guardians were non-cooperative were
not included in the study.

Sample size:

The sample size was calculated using Cochran’s formula, with
a z-score of 1.96 (corresponding to a 95% confidence level) and
a prevalence (p) of 8%, based on the prevalence of childhood
obesity in Tunisia as reported by the WHO in 2022 [5]. The
minimum required number of participants was determined to
be 213. A total of 225 children were included. Sampling was
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conducted randomly among children followed at the MCP
Center.

Data collection:

Data collection was conducted for each child using medical
follow-up records, a standardized parental interview, and a
clinical examination.

The collected information included general data, medical and
surgical history, as well as lifestyle habits such as physical
activity, sedentary behaviors, and average sleep duration. Family
characteristics were recorded, along with socioeconomic status,
estimated based on household income per person.

Perinatal and early life data included maternal preconception
body mass index (BMI), gestational weight gain, maternal
and neonatal complications, gestational age at delivery, mode
of childbirth, birth weight, breastfeeding practices (type and
duration), and the timing of introduction to complementary
feeding. Gestational weight gain was evaluated according to
the Institute of Medicine (IOM) guidelines, which are stratified
by maternal pre-pregnancy BMI [6]. Complementary feeding
initiated before the age of 6 months was considered early [7].
Eating behavior disorders were assessed in all children based
on DSM-5 criteria, with adaptations specific to the pediatric
population [8].

A dietary assessment was conducted using a 24-hour dietary
recall. The data were analyzed using Nutrilog Online software,
based on the CIQUAL 2020 food composition table validated

Table 1. General characteristics of the study population.

by ANSES. Dietary energy and macronutrient intakes were
interpreted according to the 2019 recommendations of the
French Agency for Food, Environmental and Occupational
Health & Safety (ANSES) [9]. Micronutrient intakes were
evaluated based on the 2021 ANSES recommendations [10].
Each child underwent a thorough physical examination,
which was complemented with anthropometric measurements
including weight (W), height (H), waist circumference (WC).
Body mass index (BMI) was computed and classified according
to the International Obesity Task Force (IOTF) growth curves
[11]. BMI categories were defined according to International
Obesity Task Force (IOTF) age- and sex-specific cut-offs
corresponding to adult BMI thresholds of 18.5, 25, and 30 kg/
m?. Abdominal adiposity was defined as a waist-to-height ratio
greater than 0.5 [12]. Adiposity rebound was defined as the age
at which BMI reached its minimum before increasing again,
based on growth curve trajectories available in medical follow-
up records. Children for whom BMI trajectories did not yet
show a clear adiposity rebound were excluded from analyses.

Statistical analysis:

Data were analyzed using SPSS version 21. Continuous
variables were expressed as means + standard deviations
and categorical variables as frequencies and percentages.
Comparisons between overweight and normal-weight groups
were performed using the chi-square test for categorical
variables and Student’s t-test for continuous variables.

% or mean SD
Age (years) 9.18+1.73 1,73
Male 58
Gender Female 42
Low 86.5
Socio-economic level Mild 13.5
High 0
Ist - 3rd grade 49.5
School grade 4th - 6th iwrade 50.5
Grade retention 6.5
Regular physical activity 17.6
Maternal age at childbirth (years) 322 5
Parental age at childbirth (years) 39.5 7.4
Paternal consanguinity 17.5
Maternal pre-pregnancy BMI (kg/m?) 26.29 3.89
Gestational weight gain (kg) 15.45 6.66
. Vaginal 51.8
Mode of delivery C-section 482
Gestational diabetes 15
Pregnancy complications Preeclampsia 6.5
Postpartum depression 4
Exclusive breastfeeding 40.5
Type of feeding Mixed feeding 44.5
Formula only 15
< 6 months 15.2
Maternal breastfeeding duration 6 — 12 months 52.6
>12 months 322
<4 months 10.5
Age at food diversification 4 — 6 months 21.5
> 6 months 68
Age of adiposity rebound (years) 6.27 2.93
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Table 2. Association between general characteristics and overweight status.

Overweight Normal weight
(N=60) (N=165) p value
Age <9 years, % (n) 44.6 (27) 43.3 (71) 0.08
Gender, % (n)
Male 41.4 (25) 40 (66) s
Female 58.9 (35) 60 (99)
School grade, % (n)
Ist - 3rd grade 42.9 (26) 44.3 (73) ns
4th - 6th grade 57.1 (34) 55.7(92)
Grade retention, % (n) 12.5(8) 6.7 (11) 0.039
Age of adiposity rebound < 6 years, % (n) 30.6 (18) 20.2 (33) <0.001
Regular physical activity, % (n) 10.9 (7) 33.3(55) 0.014
Parental consanguinity % (n) 19.6 (12) 13.3 (22) ns
Maternal obesity, % (n) 73.2 (44) 53.3(88) 0.035
Maternal age at childbirth < 32 years, % (n) 46.4 (28) 53.3(88) ns
Overweight among siblings, % (n) 12.9 (8) 6.9 (11) ns
Table 3. Association between perinatal history and overweight status.
Overweight Normal weight
(N=60) (N=165) p value
Maternal pre-pregnancy BMI (kg/m?) 28.04 +4.72 26.16 + 3.67 ns
Gestational weight gain (kg) 17.3+£9.27 13.54 £5.46 ns
Msjgigildellvery’ %o (m) 33.3 (20) 15.6 (29) "
. 66.7 (40) 84.4 (136)
c-section
Birth weight (kg) 3.56 £ 0.50 3.31+0.55 ns
Me;tegnnei)z}el:stfeeding duration 304 (18) 8.3 (14) 0.015
> 6 months 69.6 (42) 91.7 (151) ns
Early introduction of cow’s milk (< 6 months), % (n) 68.3 (41) 51(31) 0.022
Table 4. Association between dietary intake and overweight status.
Overweight Normal weight
(N = 60) (N = 165) p value
Total energy intake (kcal/d) 2413.98 +£384.4 1752.46 + 253.2 <0.001
Carbohydrate intake (g/d) 292.42 £51.9 210.93 +38.8 <0.001
Fat intake (g/d) 104.56 +20.8 71.46 = 14.1 <0.001
Protein intake (g/d) 63.06 +13.2 54.59+14.2 ns
Dietary fiber intake (g/d) 18.35+3.5 23.88+6.2 0.041
Vitamin A intake (pg/d) 301.04 £ 152.02 354.96 £ 532.45 0.029
Vitamin D intake (pg/d) 2.45+0.95 2.11+0.81 ns
Vitamin E (mg/d) 14.81 +5.07 8.70 £ 2.65 <0.001
Vitamin C intake (mg/d) 127.99 + 49.57 121.40 + 0.22 ns
Vitamin B1 intake (mg/d) 0.82+£0.22 0.67 £0.13 0.025
Vitamin B2 intake (mg/d) 0.95+0.21 0.84 +4.33 0.06
Vitamin B3 intake (mg/d) 11.17 +4.33 8.54+3.11 ns
Vitamin B6 intake (mg/d) 1.42+0.28 6.2+2.75 0.05
Vitamin B9 intake (mg/d) 231.51 +66.20 192.16 £ 40.12 0.042
Vitamin B12 intake (pg/d) 1.78 £ 0.59 1.59+0.54 ns
Magnesium intake (mg/d) 237.19 £49.27 180.50 £ 27.86 p <0.001
Calcium intake (mg/d) 555.07 + 147.04 476.26 + 123.25 ns
Phosphorus intake (mg/d) 1031.26 +242.29 803.73 +£136.82 ns
Sodium intake (mg/d) 2505.85 + 840.88 1693.1 £ 501.46 0.014
Tron intake (mg/d) 8.94+2.13 6.69 +1.28 0.05
Zinc intake (mg/d) 6.17+1.16 4.89+0.80 ns
Selenium intake (pg/d) 111.04 + 24.03 90.29 £ 17.51 ns

83




Table 5. Multivariate analysis of factors associated with overweight.

Age of adiposity rebound < 6 years
Grade retention

Maternal obesity

Maternal breastfeeding duration < 6 months
Early introduction of cow’s milk
Afternoon snack

Hyperphagia

Snacking

Lack of physical activity
Decreased vitamin A intake
Increased sodium intake

Multivariable logistic regression analysis was performed to
identify factors associated with overweight. Variables with
p-values <0.05 and those between 0.05 and 0.15 in univariate
analysis were included in the initial model. Adjusted odds ratios
(ORs) with 95% confidence intervals (Cls) were reported. For
continuous variables, ORs represent the change in odds per
unit increase. A p-value <0.05 was considered statistically
significant.

Ethical considerations:

The study protocol was conducted in accordance with the
ethical principles of the Declaration of Helsinki. Prior to
inclusion, informed consent was obtained from all participants
(both children and their parents) after a full explanation of
the study's objectives. Participants in whom abnormalities or
concerns were identified during the interview were referred
to specialized consultations (pediatrics, child psychiatry, etc.)
for further management. The ethical committee of the Zouhair
Kallel Institute of Nutrition and Food Technology of Tunis
approved this study. This work has no conflicts of interest.

Results.

Our study included 225 children, whose general characteristics
are summarized in Table 1. The mean BMI of the study
population was 18.05 + 3.6 kg/m?. The prevalence of overweight
was 26.7%, including 11.6% classified as obese. Underweight
was observed in only 2.2% of the children. The average WC
was 60.42 £ 10.26 cm, with a mean WC/H ratio of 0.44 £ 0.06.
Excess visceral fat was identified in 16.9% of participants.

The association between overweight status and general
characteristics, as well as perinatal factors, are detailed in
Tables 2 and 3, respectively.

No significant difference was observed in sleep duration
between children with and without overweight (p = 0.46).
However, a daily screen time of > 60 minutes was significantly
associated with excess body weight (p =0.01).

No significant associations were found between overweight
and medical history (p = 0.39), surgical history (p = 0.54), or
previous hospitalizations (p = 0.068).

Regarding dietary habits, the prevalence of overweight was
significantly higher among children who consumed three or
more meals per day (p < 0.001), as well as those who reported
having an afternoon snack (p = 0.004). No significant association
was found between overweight and the frequency of fast-food
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OR (IC 95%) p value
1.43 <0.001
3.28 0.039
1.5 0.035
2.61 0.011
1.78 0.003
2.07 0.004
2.03 0.001
4.45 0.013
4.02 0.019
1.02 0.029
1.15 0.043
consumption.

When examining eating behaviour disorders, overweight was
significantly associated with snacking (p = 0.01) and binge
eating (p <0.001).

The association between overweight and dietary survey data
is illustrated in Table 4. The results of the multivariate analysis
are presented in Table 5.

Discussion.

Although numerous studies conducted in Tunisia have
explored the prevalence of childhood obesity, few have been
dedicated to investigating its determinant factors. The present
study aimed to estimate the prevalence of overweight among
school-aged children attending an MCP center, and to identify
its associated factors.

Our study revealed overweight in 26.7% of children, including
15.1% classified as pre-obese and 11.6% as obese, consistent
with WHO data and previous local studies [5,13]. The global
rise in childhood obesity is the result of a complex interplay
of genetic, psychosocial, and environmental factors. Key
contributing determinants include changes in dietary habits,
adoption of a sedentary lifestyle, lack of physical activity, and
increasingly pronounced nutritional imbalances [1].

A significant association was found between overweight
and grade repetition (p = 0.039), with an odds ratio of 3.28
in multivariate analysis, which was consistent with findings
reported in the literature [ 14]. This relationship may be explained
by the psychological impact of academic failure, which can lead
to feelings of sadness or even depression, thereby increasing the
risk of developing eating behaviour disorders.

Our study identified a significant association between
overweight and the age of adiposity rebound. These findings
align with those reported by H. Thibault et al., who demonstrated
that AR occurring between ages 3 and 6 serves as a critical
predictive marker for overweight risk in late childhood [15].

Overweight was significantly associated with lack of leisure-
time physical activity (p =0.014, OR 4.01) and increased screen
time (p=0.01), consistent with previous studies [13,16]. Both
factors reflect sedentary behavior, which contributes to energy
imbalance and higher risk of overweight.

Moreover, our study identified a significant association
between maternal obesity and childhood overweight (p =0.035),
with an odds ratio of 1.5 in the multivariate analysis. This finding
aligns with previous research, reflecting the combined influence



of genetic predisposition and shared familial environmental
factors in the development of childhood obesity [17,18].

According to our research, overweight was significantly
more frequent among children who had been breastfed for
less than six months, compared to those who had received
breastfeeding for six months or longer (p = 0.015), with an
odds ratio of approximately 2.61. According to the study by
Maessen et al., breastfeeding may exert a protective effect
against childhood obesity, particularly due to the presence
of human milk oligosaccharides, which contribute to gut
microbiota modulation and the development of the infant’s
immune system [19]. Breastfeeding for more than six months is
advised by the Canadian Pediatric Society, WHO, and UNICEF
as it is associated with a reduced risk of childhood overweight.
This protective effect appears especially beneficial in children
exposed in utero to excessive gestational weight gain.

In our study, childhood overweight was significantly
associated with early introduction of cow’s milk (p = 0.022).
While some studies suggest that early cow’s milk consumption
may increase obesity risk [20], others indicate that whole milk
between 9 months and 2 years could have a protective effect by
promoting satiety [21].

In the analysis of dietary habits, our research revealed a higher
prevalence of overweight among children who consumed three
or more meals daily (p < 0.001), aligning with findings from
prior studies [22].

Overweight was significantly associated with snacking (p =
0.01) and binge eating (p < 0.001), consistent with previous
studies [22,23]. These behaviours had odds ratios of 4.45 and
2.03, respectively, and while clearly linked to overweight, the
role of night eating syndrome warrants further investigation.

Analysisof dietary survey datarevealed asignificantassociation
between overweight and higher carbohydrate and lipid intakes
(p<0.001), consistent with numerous studies [22,24]. However,
some research, including that of Tounian et al. did not find a
significant link between carbohydrate consumption and obesity
risk [25]. These discrepancies highlight the importance of
considering carbohydrate quality, glycemic index, and timing
of intake, in line with chrono-nutrition principles. As for lipids,
their role in increasing meal energy density and promoting
lipogenesis is well established [26]. Nevertheless, a recent
study conducted by Legrand et al. offers a nuanced perspective,
emphasizing interindividual differences in lipid metabolism and
the critical importance of fat quality [27].

Our study revealed that overweight children had significantly
lower vitamin A intake (p = 0.029), consistent with previous
studies [28,29]. In contrast, Liu et al. reported higher serum
vitamin A levels in obese children, particularly those with
abdominal obesity [30]. This discrepancy may be explained
by the sequestration of fat-soluble vitamins in adipose tissue,
potentially masking functional deficiencies despite normal
plasma levels. Thus, the relationship between vitamin A and
overweight remains complex and not fully understood. Vitamin
E intake was significantly higher among overweight children
compared to their normal-weight peers (p <0.001), contradicting
the findings of Sbai et al., who identified an association between
vitamin E deficiency and overweight [31]. Intake of B vitamins
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was also elevated: vitamin B1 (p = 0.025) and vitamin B9, with
some inconsistencies reported in the literature [32,33].

Overweight children exhibited significantly higher sodium
intake (p = 0.014). This association has also been reported in
studies by Wang et al., who suggested that the elevated sodium
excretion observed in obese children reflects their excessive
salt consumption [33]. Such high intake may promote fat
accumulation by stimulating lipogenic activity and increasing
glucose conversion to lipids within adipocytes, thereby
contributing to the development of overweight.

As for magnesium, intake was also significantly higher in
overweight children (p < 0.001). However, other studies have
reported that low serum magnesium levels are associated with
insulin resistance in obese children [34,35].

Our study is among the most recent Tunisian investigations
focusing on factors associated with overweight in school-aged
children, particularly those followed in a maternal and child
protection center, aiming to strengthen early screening strategies
and prevent obesity in adulthood and its metabolic complications.
However, certain limitations should be acknowledged. The
recruitment of children from a single public hospital center may
limit the generalizability of the findings to the broader Tunisian
pediatric population. Additionally, some data, especially those
related to pregnancy history, were collected through parental
recall, which may introduce recall bias.

Conclusion.

In conclusion, childhood overweight remains a major public
health concern in Tunisia. Our findings show a high prevalence
of overweight and obesity among school-aged children,
driven by early-life, dietary, and behavioral factors. Early,
multidimensional prevention targeting these determinants is
crucial to curb long-term metabolic risks.
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