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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, 

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, disease 
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/m² and +1% 
BM for each BMI < 22 kg/m²) 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 × 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 

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 / H² (Kg/m²), 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. 
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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 (%): 40/7.5/10/5/37.5 

Marital status:  
Single/Married/Divorced/Widowed (%): 20/77.5/2.5/0 

Illicit substance use (%):  0 
Average weight (Kg):  75.9 ± 12.6 
Average height (m): 161.7 ± 9.5 
Average BMI (Kg/m²): 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):  

34.96 ± 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 1. Epidemiological, anthropometric, and body composition characteristics of 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 2. Characteristics of Asthma in the Population.

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 
g/kg of ideal body weight/day:

15.63 ± 4.35 
1.32 ± 0.54 

Carbohydrates:
% TEI:  
g/day:  
g/kg of body weight/day:  

29.22 ± 8.90 
246.84 ± 110.43 
4.28 ± 1.79 

Lipids:  
% TEI:  
g/day:  
g/kg of body weight/day: 

 
51.43 ± 10.07 
62.56 ± 31.08 
1.09 ± 0.57 

Table 3. Basal Metabolism, Energy Requirements, and Energy and Macronutrient Intake.
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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 (µg/day): 94.02 ± 41.19 67.5% 32.5% 

Fat-Soluble Vitamins: 
A (µg/day): 548,70± 215,83 32,5% 67,5% 
D (µg/day): 9,73± 2,91 5,0% 95,0% 
E (mg/day): 12,46± 5,43 65,0% 35,0% 

Water-Soluble Vitamins: 

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% 
B3 (mg/day): 15,77± 7,96 45,0% 55,0% 
B6 (mg/day): 1,33± 0,52 30,0% 70,0% 
B9 (µg/day): 195,74±71,77 5,0% 95,0% 
B12 (µg/day): 2,30±1,43 20,0% 80,0% 

Fiber (g/day): 22,61±8,42 30 % 70,0% 

Table 4. Descriptive Data of Micronutrients and Fibers Intake.

 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 5. Frequency of Consumption (%) of Certain Foods per Week.

Variables Asthma Control p valueGood Partial Poor 
Underweight % (n)  100% (n=1) 0 0 

0,158 
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) 
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 ± 12,3 27,2 ± 8,3 30,1 ± 11,7 0,452 
Lean Mass (kg) 49,4 ± 6,4 50,5 ± 5,8 47,1 ± 7,6 0,308 
Muscle Mass (kg) 47 ± 6,1 48,1 ± 5,5 44,8 ± 7,2 0,365 
Visceral Fat (kg) 6,7 ± 4,3 9,9 ± 3,1 9,5 ± 4,4 0,114 

Table 6. Study of the Association Between Asthma Control, Weight Status, and Body Composition.
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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.

In 2019, a cross-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. 

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 

Sufficient (%)/Insufficient 
(%) Intake:

Asthma Control p valueGood Partial Poor
Vitamin A 30,8/25,9 46,2/29,6 23,1/44,4 0,401 
Vitamin D  0/28,9 50/34,2 50/36,8 0,67 
Vitamin E 19,2/42,9 42,3/21,4 38,5/35,7 0,223 
Vitamin C 27,3/27,6 36,4/34,5 36,4/37,9 0,993 
Vitamin B1 20/32 46,7/28 33,3/40 0,465 
Vitamin B2 14,3/30,3 42,9/33,3 42,9/36,4 0,686 
Vitamin B3 22,2/31,8 38,9/31,8 38,9/36,4 0,783 
Vitamin B6 25/28,6 50/28,6 25/42,8 0,395 
Vitamin B9 0/28,9 100/31,6 0/39,5 0,142 
Vitamin B12 25/28,1 50/31,3 25,0/40,6 0,582 
magnesium 25/28,6 41,7/32,1 33,3/39,3 0,845 
phosphor 25,7/40 40/0 34,3/60 0,213 
calcium 100/25,6 0/35,9 0/38,5 0,259 
iron 50/26,3 50/34,2 0/39,5 0,519 
selenium 29,6/23,1 40,7/21,3 29,6/53,8 0,318 
potassium 50/25 50/33,3 0/41,7 0,25 
fibers 25/28,6 50/28,6 25/42,9 0,395 

Table 7. Study of the Association Between Asthma Control and Sufficient/Insufficient Intake of Micronutrients and Fiber.
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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]. 

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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