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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:
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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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.

Objectives: The aim of this study was to assess asthma
characteristics in adults based on weight status and nutritional
intake.

Materials and Methods: This was a cross-sectional study
conducted among asthmatic patients aged over 18 years. We
collected epidemiological characteristics, asthma characteristics
(duration, etiology, severity, disease control (GINA),
exacerbations frequency, treatment regimen and adherence
(MMA Scale), physical activity level (Ricci and Gagnon
questionnaire), basic metabolism (Black & al. formula), energy
expenditure, and body composition (bioelectrical impedance).
Nutritional intake was assessed (dietary survey was analyzed
using Bilnut software). Statistical tests were performed using
SPSS 23.

Results: The mean age was 46.15 = 14.13 years, and the sex
ratio was 0.25. The majority of the population (75%) were
overweight. With an average body fat of 34.96%. A total of
67.5% had an excessive caloric intake, and micronutrient intake
was insufficient for the majority of the population. No significant
association was found between asthma characteristics and either
weight status or nutritional intake (p=NS).

Conclusion: Obesity and dietary errors were common, with
no significant association with asthma characteristics.

Key words. Asthma, obesity, body composition,
impedancemetry, micronutrients.

Introduction.

Chronic respiratory diseases are among the leading causes of
morbidity and mortality worldwide. They affect at least 550
million adults and represents around 7% of all deaths across
the world (4.2 million) [1]. Asthma is one of the most common
chronic respiratory diseases and thus constitutes a significant
public health issue. This disease is included in the Global
Action Plan of the OMS for the prevention and control of non-
communicable diseases and in the United Nations’ Sustainable
Development Goals for 2030 [2]. Its prevalence is rising
worldwide, with approximately 330 million people suffering
from asthma [3]. This prevalence is increasing alongside the
westernization of lifestyles and urbanization. By 2025, the
global urbanization rate is expected to rise from 45% to 59%,
while the number of asthmatics could reach 100 million [4]. In
Tunisia, the prevalence of asthma in adults is estimated at 6.5%
[5].

Obesity has been identified as a factor associated with
poor asthma control [6-8]. Obese individuals have increased
asthma morbidity and reduced quality of life [9]. Currently,
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the management of obese asthmatics should involve a weight
reduction strategy, alongside a healthy, balanced, and varied
diet, in addition to standard asthma therapies [10,11].

Several hypotheses have been proposed to understand the links
between obesity and asthma [12,13]. One of the mechanisms
discussed is the direct effect of obesity on lung mechanical
functions, leading to reduced respiratory volumes. Indeed,
the accumulation of fat in the thoracic and abdominal cavities
causes pulmonary compression thus a concomitant reduction in
lung volumes. Similarly, obesity leads to airway closure, which
could exacerbate airway reactivity and alter the bioavailability
of inhaled medications [14,15]. Furthermore, adipose tissue acts
as an organ with specific secretory properties and interactions
with the body’s systems. It secretes adipokines that promote
inflammation and may exacerbate asthma [16]. Genetic and
epigenetic factors may also be involved [17,18]. More recently,
it has been suggested that obesity could influence asthma by
altering the composition of the gut microbiota.

Data on this relationship in Tunisia are limited, motivating this
study to examine the characteristics of asthma in adults based
on weight status and nutritional intake.

Methods.

1. Setting and Type of the study: This was a cross-sectional
study conducted over a period of 6 weeks, from February 6,
2023, to March 18, 2023. It took place at the pneumology
department of Charles Nicolle Hospital of Tunis and at the
department C of the National Institute of Nutrition of Tunis.

2. Studied population:

2-a. Sampling:

We recruited all asthmatic patients who consulted during the
recruitment period.

2-b. Study Procedure:

*Inclusion Criteria: We included patients aged over 18 years,
followed for asthma in the pneumology department of Charles
Nicolle Hospital for at least 6 months and who consented to
participate in our study. The diagnosis of asthma was based on
the GINA 2019 diagnostic criteria [19].

*Exclusion Criteria: We did not include patients with other
respiratory diseases, those with contraindications for bio-
impedance analysis (such as electrical medical devices like
pacemakers or cochlear implants), or conditions that could bias
the results (e.g., edema, amputations...). We also excluded
patients with psychiatric disorders that would make the
interview and the clinical examination difficult, as well as those
who, after the initial interview in the pulmonology department,
did not consult in the department C to complete the nutritional
assessment and body composition evaluation.
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3. Data Collection:

3-a. Epidemiological Data: Epidemiological data (age,
gender, geographic origin, socioeconomic status (SES) assessed
based on three criteria: education level, profession, and social
coverage), education level, profession, smoking (cigarettes,
hookah, neffa), and illicit substance use), as well as characteristics
of the asthmatic condition (duration, etiology, severity, disecase
control according to GINA [20], frequency and severity [21] of
exacerbations (hospitalization in pulmonology/ICU), treatment
regimen, and medication adherence according to the Moresky
Medication Adherence Scale (MMAS)) were collected through
an interview and a complete physical examination.

3-b. Energy Requirements and Physical Activity Level:

We calculated the basal metabolic rate (BMR (Kcal)) using the
formula developed by Black & al [22] as follows:

Female (Kcal/day) =[0,963 x W (Kg) 0,48 x H (m) 0,50 x A
(years) 0,13] x (1000/4,1855)

Male (Kcal/j) =[1,083 x W (Kg) 0,48 x H (m) 0,50 x A (years)
-0,13] x (1000/4,1855)

To reduce underestimations and overestimations of basal
metabolic rate (BMR), we made adjustments based on body
mass index (BMI) (-1% BM for each BMI > 22 kg/m? and +1%
BM for each BMI < 22 kg/m?) and based on age (-5% BM for
each decade starting from age 40).

The theoretical daily energy requirement (DER) in kilocalories
(Kcal) was estimated using the following formula: DER (kcal) =
adjusted BMR x PAL

The physical activity level (PAL) was estimated using the
Ricci and Gagnon questionnaire: a score of less than 18 points
indicates a sedentary profile, a score between 18 and 35 points
indicates an active profile, and a score of more than 35 points
indicates a very active profile.

The difference between spontaneous caloric intake and the
estimated theoretical DER was calculated. We then interpreted
caloric intake as insufficient, adequate, or excessive.

3-c. Nutritional Intake: We conducted a dietary survey based
on the dietary history method, initiated by a 24-hour recall. We
assessed the weekly frequency of consumption of certain foods
associated with the relief or exacerbation of asthma according
to the literature [23].

We obtained a nutritional assessment by analyzing the patients'
dietary surveys using the online Nutrilog software, which is
based on the CIQUAL 2020 composition table validated and
provided by the French Agency for Food, Environmental and
Occupational Health & Safety (ANSES) [17]. The nutritional
assessment obtained was interpreted according to ANSES
recommendations [24, 25].

According to the same reference, the interpretation of protein
intake was based on ideal body weight (IBW). This was
calculated using the Lorentz formula [26].

IBW (Kg)=H (cm) - 100 - (H(cm)—150X)

Where W (Weight) is in kg, H (Height) is in centimeters, and
X =4 for men and 2.5 for women.

3-d. Anthropometric Parameters: Height (cm) was measured
using a telescopic height chart graduated in cm (Seca 224). The
patient stood barefoot, with relaxed shoulders, arms hanging
down, legs straight, heels together, and the head positioned so
that the line of sight was perpendicular to the body. The height
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chart was lowered until it touched the top of the head, and the
measurement indicated was recorded as the patient's height.

Weight and body composition were evaluated using a
professional bioelectrical impedancemeter called Tanita BC
418 MA type, with the patient standing, barefoot, motionless,
and lightly dressed, with an empty bladder and rectum.

We collected data on body fat mass (Kg), visceral fat mass
(Kg), body fat percentage relative to weight (%), lean mass
(Kg), muscle mass (Kg), bone mass (Kg), total body water
weight (Kg), total body water percentage relative to weight (%),
and visceral fat level [27].

Next, we calculated the body mass index (BMI) using the formula:

BMI = W / H? (Kg/m?), where W (Weight) is in kg and H
(Height) is in meters.

The BMI was interpreted according to the thresholds defined
by the World Health Organization [28].

Statistical Analysis:

Data entry and analysis were performed using SPSS 23
software. We calculated simple frequencies for qualitative
variables, and means, medians, standard deviations, and
extreme values for quantitative variables. Comparisons of two
percentages in independent series were conducted using the Chi-
square test, and in cases where this test was not valid, the Fisher
test was used. The comparison of two means in independent
series was performed using the student's t-test. The threshold for
statistical significance was set at p < 0.05.

Ethical Considerations:

This study was conducted in accordance with the Declaration
of Helsinki principles. All patients were informed about the
study procedures and gave their informed consent. We ensured
the confidentiality and anonymity of their informations. No
conflicts of interest were declared.

Results.

1. Sample Size: 40 patients were enrolled in the study.

2-a. Epidemiological, Anthropometric, and Asthma
Characteristics of the Population: Epidemiological,
anthropometric, and Asthma Characteristics of the Population
are detailed in tables I and II.

2-b. Evaluation of the Nutritional Profile of the Population:
Evaluation of the Nutritional Profile of the Population are
detailed in tables III, IV, and V.

3.Study of the Association Between Asthma Characteristics,
Weight Status, and Micronutrient and Fiber Intake: The
study of the Association Between Asthma Characteristics,
Weight Status, and Micronutrient and Fiber Intake are detailed
in tables VI and VII.

Discussion.

Weight Status, Body Composition, and Asthma:

Since the 1990s, some epidemiological studies have suggested
a relationship between asthma and obesity [29]. In fact, in
asthmatic subjects, it has been shown that the prevalence of
obesity is higher, reaching up to 58% in adults and 28% in
children [30]. The weight status and body composition of an
individual could be associated with an increase in the prevalence
and severity of asthma in cases of obesity and excess body fat.



Table 1. Epidemiological, anthropometric, and body composition characteristics of the population.

Average age (years): 46.15+ 14.13
Sex ratio: 0.25
Geographical origin (Urban/Rural): 97.5/2.5

Level of education:

Secondary or higher/Primary or not schooled (%): 67:5/32.5
Socio-economic level: Good/Average (%): 67.5/32.5
Smoking status:

Active/Passive/Former/Non-smoker (%): 0/50/12.5/37.5
Professional category:

Employee/Retired/Manual worker/Student/Unemplyed (%): 4077.5110/5/37.5
Marital status:

Single/Married/Divorced/Widowed (%): 20/77.5/2.5/0
Illicit substance use (%): 0

Average weight (Kg): 759 +£12.6
Average height (m): 161.7+9.5
Average BMI (Kg/m?): 29.1+£5.7

Weight status (%): Underweight/Normal BMI/Overweight/Obesity class 1/Obesity class 2/Obesity class
3:

2.5/22.5/27.5/30/17.5/0

Body composition:
Average body fat (%):
Fat mass (kg):

Lean mass (kg):
Muscle mass (kg):
Bone mass (kg):
Total body water (%):
Visceral fat (Kg):

3496+ 10
27.56 +10.76
48.92 + 6.65
46.54 + 6.39
2.38£0.30
47.62 +7.33
8.88 £4.07

Table 2. Characteristics of Asthma in the Population.

Average Duration [Extremes]: (Years):

14.30 + 13.32 [1; 57]

Duration: <10 years / 10-20 / > 20 years:(%)

42.5/32.5/25

Average Age of Asthma Onset [Extremes]: (Years):

32.5+ 17.08 [1; 66]

Age of Asthma Onset: <10/ 10-20 / 20-30 / 30-40 / >40 years: (%)

12.5/7.2/ 20/ 20/40

Severity (Intermittent Asthma / Mild Persistent / Moderate to Severe): (%) 2.5/75/22.5
Etiology (Allergic / Viral-induced / Asthma and Aspirin Intolerance) (%): 65/30/5
Asthma Control (Well / Partially / Not Controlled) (%): 27.5/35/37.5
Average Frequency of Severe Exacerbations per Year (%): 22.5% (15%)
Frequency of Hospitalizations per Year (in Pulmonology and Intensive Care) (%) 22.5(15;7.5)

Therapeutic Regimen: 1/2/3/4/5 (%):

2.5/ 65/ 10/2.5/10

Therapeutic Adherence (Good/Average/Poor) (%):

45/20/35

Table 3. Basal Metabolism, Energy Requirements, and Energy and Macronutrient Intake.

Average Basal Metabolism (Kcal/day): 1301.95 £209.21
Physical Activity Level (Inactive / Active / Very Active) (%): 82.5/15/2.5
Average Total Energy Expenditure (TEE) (Kcal/day): 1714.54 £420.30
Average Total Energy Intake (TEI) (Kcal/day): 1938.20 + 753.35
Total Energy Intake (TEI) (Excessive / Insufficient) (%): 67.5/32.5
Average Caloric Difference (Kcal/day): 223.66 £ 773.96
Proteins: % TEI 15.63 +4.35
g/kg of ideal body weight/day: 1.32+0.54
Carbohydrates:

% TEIL: 29.22 +8.90
g/day: 246.84 +110.43
g/kg of body weight/day: 428 +£1.79
Lipids:

% TEI: 51.43 +10.07
g/day: 62.56 £31.08
g/kg of body weight/day: 1.09 +0.57
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Table 4. Descriptive Data of Micronutrients and Fibers Intake.

Mean * Standard Deviation Sufficient Intake Insufficient Intake

Calcium (mg/day): 453,73+ 214,32 2.5% 97,5%
Phosphorus (mg/day): 948,38+ 340,56 87,5% 12,5%
Potassium (mg/day): 2397,60+ 806,69 10,0% 90,0%
Iron (mg/day): 8.11+3.34 5.0% 95.0%
Magnesium (mg/day): 262.55 + 100.55 30.0% 70.0%
Selenium (pg/day): 94.02 £41.19 67.5% 32.5%

A (ng/day): 548,70+ 215,83 32,5% 67,5%
Fat-Soluble Vitamins: D (ug/day): 9,73+ 2,91 5,0% 95,0%

E (mg/day): 12,46+ 5,43 65,0% 35,0%

C (mg/day): 94,26+ 63,37 27,5% 72,5%

B1 (mg/day): 2,28+ 9,20 37,5% 62,5%

B2 (mg/day): 1,31+ 1,61 17,5% 82,5%
Water-Soluble Vitamins: B3 (mg/day): 15,77+ 7,96 45,0% 55,0%

B6 (mg/day): 1,33+ 0,52 30,0% 70,0%

B9 (ng/day): 195,74+71,77 5,0% 95,0%

B12 (pg/day): 2,30+1,43 20,0% 80,0%
Fiber (g/day): 22,61+8,42 30 % 70,0%
Table 5. Frequency of Consumption (%) of Certain Foods per Week.

Never once twice 3 times 4 times 5 times 6 times daily
Fruits 42.5 2.5 5 2.5 10 5 2.5 30
Vegetables 25 7.5 5 12.5 10 10 0 30
Dairy  products 0 0 0 0 0 0 0 100
chicken 7.5 5 2.5 7.5 7.5 17.5 22.5 30
fish 52.5 30 10 5 2.5 0 0 0
eggs 62.5 12.5 5 7.5 5 0 0 7.5
giblet 97.5 2.5 0 0 0 0 0 0
Cold cuts 87.5 2.5 2.5 0 5 0 0 2.5
Legumes 55 37.5 5 2.5 0 0 0 0
Sweet Products 30 15 10 7.5 5 2.5 2.5 27.5
Sodas 65 15 7.5 0 0 2.5 2.5 7.5
Fast food 65 15 7.5 0 0 2.5 2.5 7.5
Fried food 27.5 37.5 7.5 0 10 2.5 5 10
Table 6. Study of the Association Between Asthma Control, Weight Status, and Body Composition.
. Asthma Control

Variables Good Partial Poor p value
Underweight % (n) 100% (n=1) 0 0
Normal BMI 33,3% (n=3) 11,1% (n=1) 55,6% (n=5)
Overweight 36,4% (n=4) 45,5% (n=5) 18,2% (n=2) 0,158
Obesity class 1 8,3% (n=1) 58,3% (n=7) 33,3% (n=4)
Obesity class 2 28,6% (n=2) 14,3% (n=1) 57,1% (n=4)
Body fat (%) 32,1 +12,5 34,2 £8,7 37,8+9,0 0,452
Fat Mass (kg) 24,6+ 123 27,2+8,3 30,1 £11,7 0,452
Lean Mass (kg) 494+ 6,4 50,5+5,8 47,1+7,6 0,308
Muscle Mass (kg) 47+ 6,1 48,155 448+72 0,365
Visceral Fat (kg) 6,7+43 9,9+3,1 9,5+4,4 0,114
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Table 7. Study of the Association Between Asthma Control and Sufficient/Insufficient Intake of Micronutrients and Fiber.

Sufficient (%)/Insufficient Asthma Control

(%) Intake: Good Partial
Vitamin A 30,8/25,9 46,2/29,6
Vitamin D 0/28.,9 50/34,2
Vitamin E 19,2/42,9 42,3/21,4
Vitamin C 27,3/27,6 36,4/34,5
Vitamin B1 20/32 46,7/28
Vitamin B2 14,3/30,3 42,9/33,3
Vitamin B3 22,2/31,8 38,9/31,8
Vitamin B6 25/28,6 50/28,6
Vitamin B9 0/28,9 100/31,6
Vitamin B12 25/28,1 50/31,3
magnesium 25/28,6 41,7/32,1
phosphor 25,7/40 40/0
calcium 100/25,6 0/35,9
iron 50/26,3 50/34,2
selenium 29,6/23,1 40,7/21,3
potassium 50/25 50/33,3
fibers 25/28,6 50/28,6

Similarly, several studies have highlighted the consequences
of the association between asthma and obesity, particularly
impaired disease control, reduced response to inhaled treatments,
and an increased risk of exacerbations requiring escalation to a
more intensive treatment level [31,32].

In our study, we did not find a link between weight status
and asthma control. This result may be explained by the high
prevalence of overweight individuals in our population (75%).

In our study, we did not find a link between weight status
and asthma control. This result may be explained by the high
prevalence of overweight individuals in our population (75%).
However, several studies have shown an association between
obesity and asthma. According to a recent meta-analysis
involving more than 300,000 adults, obesity increases the risk
of asthma [33]. In another meta-analysis, the authors concluded
that there is a "dose-response" relationship between body mass
index (BMI) and the incidence of asthma [34]. Other studies
have established that asthma is more difficult to control in
asthmatics with overweight [35,36]. It is important to note that
all the previously presented conclusions are based on the use
of BMI as a measure to evaluate weight status and analyze
the relationship with asthma control. However, BMI does not
provide a faithful description of the distribution of body fat.

In our study, we demonstrated that body composition was
characterized by an average fat mass of 34.96%. The association
with the characteristics of the asthmatic condition was not retained.

In2019, across-sectional study conducted among 65 asthmatics
showed that 46% of participants were considered obese, with an
average fat mass of 28%. A statistically significant correlation
was observed between poor asthma control and higher fat mass
levels in these patients [37].

Dietary Habits and Asthma Characteristics:

The results of our study highlight alarming dietary habits within
the studied population. We found that nearly half of the participants
never consume fruits, vegetables, eggs, nor fish. Additionally,
27.5% consumed sweet products daily, and 62.5% never eat eggs.
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Poor p value
23,1/44,4 0,401
50/36,8 0,67
38,5/35,7 0,223
36,4/37,9 0,993
33,3/40 0,465
42,9/36,4 0,686
38,9/36,4 0,783
25/42,8 0,395
0/39,5 0,142
25,0/40,6 0,582
33,3/39,3 0,845
34,3/60 0,213
0/38,5 0,259
0/39,5 0,519
29,6/53,8 0,318
0/41,7 0,25
25/42,9 0,395

10% reported consuming fried foods daily, and 7.5% consume
processed meats at least once a week. Thus, our population is
characterized by a Western-style diet. This pro- inflammatory diet
is associated with an increased risk of asthma [38-40].

A meta-analysis conducted in 2018 concluded that the
consumption of fast food, particularly hamburgers, > 3 times per
week, is associated with severe asthma and respiratory wheezing
compared to consumption of 1 to 2 times per week [41]. In a
French prospective study, the consumption of processed meats
was associated with an exacerbation of asthma symptoms
[42]. A high consumption of pizza/savory pies, desserts, and
processed meats has been linked to an increased risk of asthma
attacks [43].

Similarly, a diet rich in fruits and vegetables helps meet
antioxidant needs and may reduce the risk of developing
asthma [44,45]. Consuming more than 5 servings per week is
associated with good asthma control and a reduced frequency of
exacerbations [46]. According to an Australian study, children
who frequently consume fatty fish have fewer asthma-related
respiratory symptoms [47]. This result may be explained by the
high omega-3 content in these fatty fish.

Dietary Intake and Asthma:

The evaluation of caloric intake is an important step in
analysing the nutritional balance of the studied population. The
results of our study reveal that the average spontaneous caloric
intake was 1938.20 = 753.35 kcal/day, with 67.5% having a
caloric intake exceeding their total energy expenditure.

The average proportions of protein, carbohydrates, and lipids
were 15.63 = 4.35%, 29.22 + 8.90%, and 43 + 10.07% of
total energy intake (TEI), respectively. The intake of proteins,
carbohydrates, and lipids was excessive in 10%, 10%, and
22.5%, respectively.

The results of our study regarding vitamin intake were
concerning. 95% of the population had an insufficient intake of
vitamin D. Vitamin D plays a crucial role in lung development



and the immune system, providing several beneficial effects.
Among these, its potential to inhibit cytokines induced by
allergens stands out, thereby reducing the risk of asthma [48].

However, the action of vitamin D is not limited to its anti-
inflammatory effect on the respiratory tract. It also has the ability
to decrease bronchial hyperreactivity and slow the remodelling
of the airways by acting on the smooth muscles [49].

Similarly, the intake of antioxidant vitamins (A, C, and E)
was insufficient for most of the population (67.5%, 35%, and
72.5%, respectively). According to the literature, deficiencies
in vitamins A, C, and E are associated with an increased risk of
asthma in adults [50,51]. A case-control study and a prospective
study have shown a potential beneficial effect of vitamin E from
food sources, while supplementation with vitamin E was not
protective [52,53].

For all the studied B vitamins, more than 50% of the population
had insufficient intake. Regarding minerals and trace elements,
the majority had insufficient intake of calcium (97.5%), iron
(95%), potassium (90%), and magnesium (70%). The entire
population had excessive sodium intake. Some studies have
highlighted the role of certain minerals in the development
of respiratory diseases. Sodium influences smooth muscle
contraction; A high-salt-diet may predispose individuals to
pulmonary diseases by increasing bronchial hyperreactivity
[54]. Magnesium helps maintain the electrical potential of
membranes and can thus modulate the contractility of bronchial
smooth muscles by promoting airway dilation [55].

Physical Activity and Asthma:

Our study highlights another concerning finding: 82.5% of
patients exhibited physical inactivity. This sedentariness has
been identified by several studies as a risk factor associated
with poor asthma control, diminished quality of life, and more
frequent access to healthcare services [57,58].

International guidelines propose clear algorithms for asthma
management [59]. Non-pharmacological interventions, like
nutritional management, have demonstrated their effectiveness
[60, 61]. The Mediterranean diet, characterized by low saturated
fat intake and rich in fruits and vegetables containing vitamins,
minerals, fiber, and antioxidants, has been particularly beneficial
in asthma by combating systemic and respiratory inflammation
[62,63]. Weight loss interventions also contribute to improving
asthma outcomes [64]. Weight loss leads to enhanced respiratory
muscle strength and reduced dyspnea [65,66].

According to a randomized controlled trial, weight loss
achieved through a combination of caloric restriction and
physical exercise constitutes a major objective to prioritize as a
first-line strategy for improving asthma [13]. Regular physical
exercise, tailored to the capabilities of each individual, could
promote improvements in pulmonary function, increase exercise
capacity, enhance quality of life, and contribute to better control
in asthma patients [67].

Seventy percent of the population had insufficient fiber intake.
A study conducted in 2020 concluded that the consumption
of fiber-poor foods is associated with the presence of asthma,
respiratory wheezing, and a systemic inflammatory profile [56].
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Strengths of the Study:

We report on a relevant and timely topic, employing a rigorous
methodology with validated and reproducible methods. Despite
the small sample size and random recruitment, we demonstrated
a high prevalence of obesity. This indicates that this issue does not
spare our country and that asthma patients are particularly affected.

Additionally, despite the limited sample size and the elevated
prevalence of obesity, we identified several dietary errors
increasingly associated with asthma. These dietary mistakes
could represent a significant therapeutic target for controlling
asthma and promoting overall health.

Limitations:

The cross-sectional nature of the study, the small sample size,
and the lack of a control group are the main weaknesses of our
research. Additionally, collecting data from two institutions
was challenging, and the long questionnaire may have limited
the reliability of the results. Increasing our sample size could
enhance the robustness of future findings.

Furthermore, the analysis of the impact of diet on asthma is
complicated due to the variability of dietary patterns. Cultural
culinary habits may also influence dietary intake, adding another
layer of complexity to the analysis.

Conclusion.

Asthma and obesity are major public health issues. It is crucial
to emphasize that obesity is a contributing factor to the onset
and poor control of asthma. Therefore, it is essential to raise
awareness among asthmatic patients about the importance of a
balanced diet and a healthy lifestyle.

Implementing a multidisciplinary approach that includes
dietitians and exercise physiologists within asthma clinics
and services could optimize clinical outcomes. By combining
tailored nutritional advice with appropriate exercise programs,
it is possible to enhance asthma management and improve
patients' quality of life.

What Is Already Known on This Topic:

Asthma and obesity are among the leading causes of morbidity
and mortality worldwide. International guidelines propose clear
algorithms for asthma management.

What This Study Adds: Obesity and nutritional deficiencies
are frequent among patients with asthma. These nutritional
problems should be screened and managed systematically as
they seem to be associated with poorly controlled asthma and
altered quality of life.
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