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‘ ABSTRACT ’ Childhood asthma is a global health issue, with dietary variables potentially affecting the likelihood and severity of the

illness. This comprehensive evaluation between dietary patterns and asthma prevalence in 1,200 children aged 6 to 12
from diverse urban and rural area. The risk of asthma in children adhering to a Western diet was found to be 1.83 times greater than that of their
counterparts following a Mediterranean diet (95% CI: 1.25-2.68, p = 0.002). The data indicated a 12% increase in asthma prevalence for each
additional week of fast-food consumption (95% CI: 1.03-1.22, p = 0.008). Research indicates that the Mediterranean diet, rich in fruits,
vegetables, whole grains, and seafood, is associated with a significant reduction in asthma incidence, demonstrating a decrease 0f45% (OR: 0.55,
CI: 95%, 0.38-0.80, p = 0.001). The results suggest that Western dietary patterns are linked to a higher risk of asthma in children, whereas
Mediterranean dietary patterns appear to confer a protective effect against asthma in this population. Dietary modifications can significantly
influence the prevention and management of asthma, especially in children with obesity. Considering a long-term study may require to explore
relationship for further research directions and probably it would be a significant step towards the control of asthma cases.
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INTRODUCTION

There are roughly 14% of children throughout the globe who are
affected by asthma, making it one of the most frequent chronic
respiratory disorders (Asher & Pearce, 2014). Asthma in children is a
significant burden on both healthcare systems and quality of life.
Recent studies reveals that dietary habits may have a significant and
possibly adjustable role in the onset and progression of asthma (Lv et
al., 2016). This is in contrast to the well-established risk factors of
genetic predisposition and environmental variables such as allergens
and air pollution (Chatkin et al., 2022). Concerning associations have
been found between Western dietary patterns, which are characterized
by high consumption of processed foods, sugary snacks, and fried
items, and increased asthma prevalence Leung et al., 2025). These
associations may be mediated through inflammatory pathways and
oxidative stress mechanisms, according to current epidemiological
studies. On the other hand, diets that look like those found in the
Mediterranean region and are abundant in fruits, vegetables, whole
grains, and omega-3 fatty acids have been demonstrated to have
protective benefits. This is most likely because of the anti-
inflammatory and antioxidant characteristics that these foods possess
(Scodittietal.,2014).

Our knowledge of the association between nutrition and asthma is still
lacking considerable gaps, despite the fact that these discoveries are
very relevant. Relying on simple dietary evaluations, poor control for
crucial confounding factors such as obesity and environmental
exposures, and a lack of clinical confirmation of asthma diagnoses are
just some of the methodological limitations that have existed in a
number of the studies that have been conducted up to now. When it
comes to children who are obese or who come from different
socioeconomic backgrounds, there have been very few studies that
have investigated how these correlations may alter across relevant
subgroups. When it comes to asthma prevention and treatment in
juvenile populations, these restrictions have made it more difficult to
produce unambiguous dietary recommendations that are supported by
research.

The aim of this study was to overcome important methodological
shortcomings of previous studies while simultaneously building upon
previously gathered findings. There is a possibility that the results will
make a substantial contribution to our knowledge of modifiable risk
factors for asthma in children, which might eventually result in more
effective methods for asthma prevention and treatment. This study is in
line with the rising acknowledgment of the significance of lifestyle
variables in the prevention of chronic diseases. The study focuses on
eating habits, which is a potentially modifiable part of children's
environment. Within the context of schools and communities, where
dietary habits are often formed and where the incidence of asthma
continues to climb rapidly in many populations throughout the globe,
the findings may prove to be especially useful for the development of

tailored therapies.

MATERIALSAND METHODS

This study was designed to assess the connections between dietary
patterns and asthma risk in children between the ages of 6 to 12 years
old. The research was conducted using a cross-sectional observational
approach. Protections against methodological errors were included
into the research project in order to ensure that the findings were
trustworthy. The possibility that seasonal shifts in the availability of
food and asthma symptoms may possibly distort the conclusions of the
experiment was intentionally avoided all throughout the course of the
investigation. For the purpose of capturing both dietary exposures and
asthma outcomes throughout the course of a regular data collection,
the architecture of the experiment was meticulously organized. The
recruitment process was carried out throughout a number of different
locations, including eight urban pediatric clinics, twelve urban
schools, four rural health institutions, and six rural schools. The
purpose of this was to ensure that a wide variety of socioeconomic
origins and environmental exposures were represented in the sample.
Three crucial stages were incorporated into the design: the initial
screening and consent procedures, the comprehensive baseline
assessments that included dietary evaluation and asthma
ascertainment, and the spirometry validation for a randomly selected
subset of individuals to validate pulmonary function measurements.
All of these stages were essential to the design. The institutional review
board carried out quarterly audits and blinded data entry for all
outcome measures as part of the ethical monitoring that was carried out
under the supervision of the institution. This action was taken in order
to eliminate any risk of bias in the assessment.

To ensure that the procedures for data collecting were carried out in
accordance with severe and standardized rules. A response rate of 78%
was achieved by the study project, which was able to successfully
recruit 1,200 youngsters from a pool of 1,538 eligible participants via
the use of stratified random sampling. The distribution of both genders
and age groups, namely between the ages of 6 to 8 and 9 to 12 years,
was balanced in order to achieve this goal. However, the research did
not include children who were suffering from acute infections or
persistent respiratory diseases. For the purpose of conducting dietary
review, we made use of a validated 120-item meal Frequency
Questionnaire (FFQ) that included images of suitable portion sizes and
a recollection range of twelve months. Our pilot study found that this
questionnaire had a high level of validity (r = 0.72) when compared to
the meal records that were kept over the course of three days. Face-to-
face interviews from qualified research assistants were used to
administer each and every questionnaire. This was done to ensure that
the data collected was of the highest possible quality. Following that,
dietary trends were found via the use of Principal Component
Analysis, which resulted in the identification of Western,
Mediterranean, and Mixed dietary profiles. The state of asthma was
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assessed by utilizing the International Study of Asthma and Allergies
in Childhood (ISAAC) questionnaire in conjunction with a mix of
physician diagnostic verification and wheezing symptoms that were
reported by the parents. In line with the recommendations that were
created by the Global Initiative for Asthma (GINA), the severity of the
ailment was grouped into several categories. The exhaustive covariate
data included anthropometric measurements that were obtained
through the use of calibrated equipment, demographic information that
was gathered through the use of structured interviews, and
environmental exposures that were evaluated through both parent
report and biochemical verification in a subsample of ten percent of the
population.

In order to design the statistical analysis approach, a substantial
amount of attention was paid to the fact that the study was conducted in
a cross-sectional fashion, as well as to any factors that may potentially
cause confusion. During the first phase of data preparation, stringent
quality control procedures were implemented. These procedures
included range checks for each variable and the detection of
multivariate outlier profiles. After this, multiple imputation was
performed on the factors that had just a small amount of missing data.
Individuals who had a significant amount of missing dietary
information were not included in the study. The Principal Component
Analysis with parallel analysis confirmation was used in the process of
dietary pattern development. This was done with the intention of
confirming the decisions that were made about the retention of
components. Our primary method of analysis consisted of using
multilevel mixed-effects logistic regression. This was done so that we
could take into account the probability of clustering based on the
recruiting location. Because of this, we were able to make adjustments
for a comprehensive set of predetermined factors, which included
demographic data, clinical characteristics, and environmental
exposures. Through the use of interaction terms in secondary analyses,
we specifically investigated the likelihood of effect modification
depending on the presence or absence of obesity and the location of
residence (urban or rural). An assortment of sensitivity studies were
included into the analytical process in a variety of different ways. A
quantitative analysis of any residual confounding was also included in
these analyses. Additionally, alternative meal categorization
methodologies were used, and the number of cases that were validated
by spirometry was restricted. In order to perform the analyses, the
software R 4.2.0 and SPSS 28 were used. The model assumptions were
subjected to rigorous diagnostic testing, and adjusted odds ratios were
reported with 95% confidence intervals. Additionally, a significance
criterion of p < 0.05 was maintained, and clinically significant effect
sizes were taken into consideration. The thorough analytical
framework was developed with the intention of providing a reliable
assessment of the association between food and asthma, while also
taking into consideration the constraints of the cross-sectional design
of the research.

RESULTS AND DISCUSSION

A total of 1,200 children, ranging in age from 6 to 12 years old, were
included in the study population. The average age of the children was
8.5 years, with a standard deviation of 1.8 years. The gender
breakdown was almost exactly equal, with 52% of the participants
being male and 48% being female. According to the findings of the
nutritional status evaluation, 18% of the individuals who participated
in the study were considered as overweighted, with their body mass
index (BMI) falling between the 85th and 95th percentiles.
Furthermore, 12% of the participants met the criteria for obesity, with
their BMI being equal to or greater than the 95th percentile. In
continuation, 42% of the cases were categorized as mild, 35% were
categorized as moderate, and 23% were classed as severe, as
determined by the established GINA criteria (Cottini et al., 2022).
Results shown that 14% of the group, which comprised of 168 people,
were found to have asthma. There was a significant difference in the
frequencies of parental asthma history (32% vs 18%, p < 0.001) and
household smoke exposure (41% vs 22%, p=0.003) between children
who suffer from asthma and their peers who do not have asthma. The
presence of recognized risk factor patterns is verified by this discovery,
which adds further evidence. Although the incidence of asthma was
somewhat higher among children living in urban regions than among
those living in rural areas (17% vs 10%, p=0.02), it is possible that this
is aresult of differences in the environment (Rodriguez etal., 2019).

The three distinct nutritional profiles that were found via eating pattern
analysis were identified with the use of principal component analysis.

Alternatively, the Western dietary pattern, which was followed by
forty percent of the participants, was characterized by the frequent
consumption of processed meats (at least four servings per week), the
regular intake of sugary snacks and desserts (daily), and the notable
low consumption of fruit and vegetables (1.8 + 1.2 servings per day).
These are the characteristics that describe the Western dietary pattern
(Johnston et al., 2019). A diet that consisted of a large quantity of fish
(at least two servings per week), an abundance of fruits and vegetables
(3.6 £ 1.4 servings per day), and a minimal consumption of fast food
(0.9 £+ 1.0 servings per week) was classified as the Mediterranean
pattern. On the other hand, the Mediterranean pattern was
characterized by a relatively low consumption of fast food. The
remaining thirty percent followed a pattern that was a combination of
several approaches and had characteristics that were intermediate.
Those who adhered to the Western diet consumed 4.6 times more fast
food on a weekly basis than those who adhered to the Mediterranean
diet (p < 0.001). This difference was particularly noticeable when it
came to the consumption of fast food. The vast disparities in nutritional
quality that exist are brought into focus by this (Conrad et al., 2022). It
was shown via the use of multivariable logistic regression analysis that
there are noteworthy correlations between the patterns of food
consumption and the results of asthma diagnosis. The factors of age,
gender, body mass index, and environmental conditions were all taken
into consideration in this study. With each additional weekly fast-food
meal, the risk of asthma increased by 12% (OR 1.12, 95% CI 1.03-
1.22, p = 0.008; Figure 1). It is indicating that there is a statistically
significant correlation between eating an additional fast-food meal per
week and a 12% increased risk of developing asthma.

Figure 1: Correlation between weekly fast-food intake and estimated
likelihood of asthma across BMI classifications.

An 83% increased risk of asthma diagnosis was seen in those who had a
Western-style diet. An odds ratio of 1.83 (95% CI 1.22-2.68, p=0.002)
indicated that this association was statistically significant. A Western
diet was shown to be significantly associated with an increased
prevalence of asthma, and this link was found to be statistically
significant. In contrast, the Mediterranean diet was shown to have
protective benefits, as it was found to lower the chances of asthma by
45% (odds ratio: 0.55, 95% confidence interval: 0.38-0.80, p=10.001),
with each daily serving of fruit and vegetables reducing the risk by 9%
(odds ratio: 0.91, 95% confidence interval: 0.85-0.98, p =0.01). Poor
nutrition and metabolic dysfunction had synergistic effects on asthma
outcomes, as shown by the fact that obese children displayed 2.45-fold
increased asthma chances compared to non-obesity children (p =
0.02). This means that the harmful consequences of the Western diet
were more likely to be seen in obese children (Clemente-Suarez et al.,
2023).

To further substantiate these findings, further evaluations of objective
metrics were used. When comparing the FEV1/FVC ratios of Western
diet devotees (0.78 + 0.05) to those of Mediterranean diet followers
(0.83+0.04, p=0.007), the spirometry data acquired from a sample of
200 youngsters revealed that Western diet devotees had significantly
lower ratios. This suggests that Western diet devotees had a more
severe obstruction of the airway. In the analysis of inflammatory
markers, it was found that 28% of children who followed a Western
diet had high-sensitivity CRP levels of at least 3 mg/L, whereas only
9% of children who followed a Mediterranean diet had such levels (p <
0.001).

The finding showed that the inflammatory pathway hypothesis was
supported by the findings of the analysis. These results offer persuasive
evidence that modifiable dietary determinants have a considerable
effect on the risk of asthma in children, with Western dietary patterns
being related with an elevated risk and Mediterranean dietary patterns
being associated with a protection against asthma. Dietary treatments
have the potential to be included into asthma management and
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preventive campaigns, especially for high-risk groups such as children
who are obese among the population, as the findings of this research
provide light on the prospects of doing so. It is recommended that
future research concentrate on longitudinal studies in order to achieve
the objective of determining whether or not dietary modifications are
effective in asthma prevention programs. By doing so, it will be
possible to ascertain whether or not there are causal connections
between the two situations.
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