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Introduction

Asthma remains one of the most common chronic 
diseases in childhood, currently affecting ~300 million people 
worldwide, including at least 30 million children—a fi gure 
that continues to rise, particularly in rapidly modernising 
regions [1]. While traditional risk factors such as allergens, air 
pollution, and genetics are well recognised, shifts in lifestyle—
especially diet—have received growing attention [1,2]. Over the 
past two decades, many populations have transitioned from 

traditional, largely plant-based diets to so-called “Western” 
diets characterised by highly processed foods, excess saturated 
and omega-6 fats, and sugar-sweetened beverages [2]. These 
dietary changes track closely with escalating rates of obesity 
and non-communicable diseases and now appear to parallel 
childhood asthma trends as well.

A biological link between diet and asthma is highly plausible. 
Asthma is fundamentally an infl ammatory airway disorder; 
nutrients can amplify or quell that infl ammation. Diets rich 
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in antioxidants (fruits, vegetables, whole grains) and anti-
infl ammatory fats (omega-3s from fi sh) may counter oxidative 
stress and modulate immune responses, whereas diets high in 
saturated fats or excessive omega-6 fatty acids can promote a 
pro-infl ammatory milieu [2]. Observational evidence supports 
these mechanisms: children adhering to Mediterranean- or 
Dietary Approaches to Stop Hypertension diet (DASH)-style 
patterns consistently show lower odds of wheeze and asthma, 
while high fast-food intake predicts more severe symptoms 
and emergency visits.

Interventional data, although fewer, lend additional weight. 
Trials of targeted weight loss in obese children improve symptom 
control, and six-month fruit-and-vegetable enrichment has 
demonstrated favourable trends in lung function and systemic 
infl ammation, albeit without large reductions in exacerbations 
[1]. Collectively, these fi ndings suggest that diet quality is a 
modifi able factor in both the prevention and management of 
paediatric asthma.

Importantly, dietary recommendations cannot be one-size-
fi ts-all. Culinary traditions, food availability, and sociocultural 
beliefs shape eating habits and must be considered when 
designing effective interventions, particularly in low- and 
middle-income countries where nutrition transition intersects 
with unique environmental exposures and healthcare 
challenges. This review, therefore, synthesises evidence 
published between 2015 and 2025 on dietary patterns, specifi c 
nutrients, and nutritional status about childhood asthma, 
evaluates biological mechanisms, and highlights the need for 
culturally tailored, guideline-concordant strategies to reduce 
the global burden of paediatric asthma.

Dietary patterns and key nutrients – obser-
vational evidence

Asthma-related nutrition research (Table 1) over the last 
decade points to overall diet quality rather than single foods as 
the clearest dietary signal. Two contrasting patterns dominate.

Mediterranean-/DASH-style (“healthy”) patterns

Across Latin America, the Middle East, and the Pacifi c, 
higher adherence to fruit-, vegetable-, whole-grain-, and 
fi sh-rich diets consistently predicts lower asthma prevalence 
or milder symptoms. Examples include a Peruvian case–control 
study in which high Mediterranean-diet scores halve the odds 
of childhood asthma, and an Iranian adolescent survey where 
top-quartile DASH adherence cut doctor-diagnosed asthma by 
almost 50 % [3,6]. A 2023 meta-analysis pooling 65 paediatric 
studies (≈560,000 participants) estimated a 15 % reduction in 
current asthma for “healthy” dietary patterns overall [1].

Western / ultra-processed patterns

Fast-food–heavy, high-sugar, high-saturated-fat diets 
show the opposite trend. Latin-American Interna tional Study 
of Asthma and Allergies in Childhood (ISAAC) cohorts found ≥ 
3 fast-food meals per week raised severe wheeze by ~40% in 
teenagers, while an Iranian survey linked Western-diet scores 
to greater wheeze in boys even after socioeconomic adjustment 
[4,5]. In a Puerto-Rican cohort followed for fi ve years, children 
who persisted with poor-quality diets tripled their risk of 
incident asthma and doubled severe exacerbations [7].

Table 1: Selected Observational Studies of Dietary Patterns and Pediatric Asthma (2015–2025).

Study (Location)* Design & Population Dietary Pattern Assessed Asthma Outcome Key Findings

[3] (Peru)
Case–control (n = 383, ages 

9–19)
Mediterranean diet score 

(MDS)
Asthma prevalence (ever 

had asthma)

High MedDiet adherence is associated with lower odds of 
asthma (OR ~0.55; strongest protective effect in children of 
higher-educated mothers). No signifi cant association with 

asthma control among asthmatics.

[4] (Latin America)

Cross-sectional, ISAAC Phase 
III multi-country study (n = 

143,967, ages 6–7 and 13–
14 across 11 countries)

“Prudent” pattern (high 
fruit/veg) and fast-food 

frequency

Current wheeze, allergic 
rhinitis, eczema

Higher fruit intake is associated with lower odds of current 
wheeze in children (aOR ~0.65). High fast-food intake (≥3×/

week) is associated with higher odds of wheeze in adolescents. 
Fruits/vegetables showed protective associations against 
wheeze and allergies, whereas fast foods showed positive 

associations with symptoms.

[5] (Iran)
Cross-sectional (n = 7667, 

ages ~6–18)
Western diet score (fast 

food, sweets, etc.)
Current wheeze; asthma 

diagnosis

High Western-pattern adherence was associated with increased 
risk of wheezing in the past 12 months (unadjusted OR ~1.30; 
signifi cant in boys and overall). Association attenuated after 
full adjustment in some subgroups, but the trend remained. 

Suggests the Western diet may contribute to asthma 
symptoms.

[6] (Iran)
Cross-sectional (n = 7667, 
same dataset as Emrani, 

et al.)
DASH-style diet adherence

Doctor-diagnosed asthma; 
recent wheeze

High DASH (healthy) diet adherence is linked to lower odds of 
asthma (OR≈0.53) and reduced odds of wheezing (particularly 
in boys: OR ~0.57). Supports the protective effect of diets rich 

in fruits, veggies, whole grains, and low in salt/red meat.

[7] (Puerto Rico)
Prospective cohort (n = 406, 

baseline ages 6–14, followed 
~5 years)

Overall diet quality score 
(healthy vs. unhealthy diet 

over time)

Incidence of asthma, 
severe exacerbation, and 

lung function change

Children with an unhealthy diet at both baseline and follow-up 
had much higher odds of developing asthma (aOR 3.38) and 
experiencing ≥1 severe exacerbation (aOR 2.65) by follow-
up, compared to those with healthy diets at both points. No 

signifi cant differences in lung function change by diet. Indicates 
that a persistently poor diet elevates asthma risk.

*MedDiet: Mediterranean Diet; DASH: Dietary Approaches to Stop Hypertension diet; OR: Odds Ratio; adjusted OR when available. aOR: adjusted Odds Ratio. All listed 
associations are statistically signifi cant (p < .05). ISAAC: International Study of Asthma and Allergies in Childhood. See text for further details and references.
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Emerging evidence and cultural context

Plant-based and traditional diets in Low- and Middle-
Income Countries, LMICs, often mirror Mediterranean 
principles and may offer similar protection; conversely, 
rapid nutrition transition in Ghana, Nigeria, or Thailand is 
introducing Westernised snacks and beverages linked to rising 
asthma rates [8,9]. Effective interventions, therefore, need 
to translate core “healthy-pattern” elements—abundant 
seasonal produce, legumes, nuts, modest fi sh—into locally 
affordable dishes and culinary practices rather than importing 
foreign menus.

Food groups and bioactive nutrients

Fruits and vegetables supply antioxidants (vitamins C/E, 
carotenoids) that dampen airway oxidative stress; higher 
intake correlates with fewer wheeze episodes in multi-
country analyses [4,10–12]. Fast foods and processed meats 
contribute saturated fat, sodium, and nitrite preservatives 
that aggravate infl ammation and track with emergency-room 
visits in adolescents [4,5,13]. Whole grains and dietary fi bre 
foster gut bacteria that release short-chain fatty acids (SCFAs) 
with systemic anti-infl ammatory effects, a mechanism 
gaining support in paediatric cohorts [1,14,15]. Concerning 
omega-3 versus omega-6 fatty acids, higher fi sh-derived 
EPA (Eicosapentaenoic acid) and DHA (Docosahexaenoic acid) 
intake is associated with fewer symptom days, while excess 
omega-6 from processed vegetable oils aligns with pollution-
induced neutrophilic infl ammation in urban U.S. children [16]. 

Low serum 25-hydroxyvitamin D, 25(OH)D, frequently 
co-occurs with poor asthma control, yet mega-dose 
supplementation has shown inconsistent benefi ts, underscoring 
the value of diet-fi rst suffi ciency rather than high-dose pills 

[17-20]. Cross-sectional U.S. data, among others, reveal lower 
odds of asthma in children with high composite antioxidant 
intake, and a Thai Randomized Controlled Trial (RCT) adding 
tomato- and mixed-fruit juices improved Asthma Control Test 
scores over eight weeks [4,10-12].

Diet-based asthma interventions

When children are nudged back toward real food—think 
bright fruit, crunchy vegetables, oily fi sh rather than foil-
wrapped snacks—small but tangible breaths of relief follow. In 
Australia, boosting children’s plates to seven daily servings of 
produce raised plasma carotenoids and eased airway resistance, 
even if full-blown attacks held steady [21]. In Thailand, a short 
eight-week ritual of tomato-and-mixed-fruit juice nudged 
Asthma Control Test scores upward and brightened quality of 
life [10]. Yet when nutrition is distilled into single pills, the 
story grows murkier: neither high-dose vitamin D₃ for Indian 
school-children [19] nor a year-long U.S. trial of 4,000 IU daily 
[22] moved the needle on fl are-ups. Timing, however, may 
be everything—prenatal fi sh oil offered to Danish mothers 
trimmed their offspring’s asthma risk by nearly a third [23]. 
And where excess weight presses on lungs like a too-tight belt, 
diet-and-movement programmes in the Netherlands [24] and 
Australia [25] lightened both Body Mass Index (BMI) z-scores 
and symptom burdens. Taken together, the trials whisper a 
Pollan-esque lesson: eat food—real, varied, mostly plants—
begin early, keep moving, and reserve megadose capsules for 
clearly demonstrated gaps (Table 2).

Childhood diet-asthma mechanistic pa-
thways

Asthma is driven by chronic airway infl ammation, oxidative 
stress, and immune dysregulation; diet can reinforce or 

Table 2: Selected Dietary Intervention Trials.

# Year, Study* Participants & Setting Intervention vs Control Follow-up Primary Outcomes Key Finding

1 2021, [21]
67 Australian children (3–11 

y) with low fruit and vegetable 
intake

High-fruits and vegetable diet 
(≥7 servings day⁻¹ + dietitian 

support) vs. usual diet
6 mo

Time to fi rst exacerbation; 
lung function

No difference in exacerbations, 
↑ airway reactance, and plasma 

carotenoids in intervention

2 2025, [10]
80 Thai children (4–15 y) with 

mild-to-moderate asthma

100 ml day¹ tomato + mixed-fruit 
juice alongside usual care vs. 

usual care
8 wk ACT, PAQLQ, PFT

↑ ACT (+1.1) and QoL; no PFT 
change; serum β-carotene ↑ 

3 2021, [26]
60 Indian children (6–11 

years) with moderate asthma
2 000 IU day⁻¹ vitamin D₃ vs. 

placebo
12 wk

Childhood ACT; FEV₁; 
exacerbations

No signifi cant differences in control, 
lung function, or exacerbations; 

serum 25(OH)D ↑

4 2020, [22]
192 US children (6–16 y) with 

low vitamin D
4 000 IU day⁻¹ vitamin D₃ vs. 

placebo
12 mo Time to severe exacerbation

Vitamin D did not prolong time to 
severe exacerbation (HR 1.13)

5 2016, [23] 736 Danish mother-child pairs
Maternal fi sh-oil 2.4 g day¹n-3 
LCPUFA (wk 24–delivery) vs. 

olive-oil

5 y follow-up in 
offspring

Persistent wheeze/asthma
31 % relative risk reduction (HR 0.69) 

in offspring asthma

6 2016, [24]
87 Dutch children (6–16 y) 

overweight + asthma

18-month multifactorial weight-
loss (diet, exercise, CBT) vs. 

usual care
18 mo BMI-z, ACQ, FEV₁

–0.16 BMI-z; ACQ ↓0.52; FEV₁ %pred 
↑4.5 points

7 2020, [25]
28 Australian obese children 

(8–17 y)

10-wk diet-induced weight-loss 
(energy-defi cit ≈20 %) – single-

arm
10 wk

BMI-z; diet quality; lung 
function

BMI-z –0.18; ↓ sugar intake; modest 
lung-function gains; uncontrolled 

design
*ACT: Asthma Control Test (validated symptom-control score); PAQLQ: Paediatric Asthma Quality of Life Questionnaire; PFT: Pulmonary-function Tests (spirometry); 
FEV₁: Forced Expiratory Volume in one Second; FEV₁ %pred: Forced Expiratory Volume in one Second – Percent of Predicted Value; HR: Hazard Ratio; LCPUFA: Long-chain 
Polyunsaturated Fatty Acids; BMI-z: Body-mass-index z-score (age- and sex-adjusted); ACQ: Asthma Control Questionnaire; CBT: Cognitive-behavioural Therapy; ViDASTA: 
Vitamin D for Asthma Trial in Adolescents; VDKA: Vitamin D Kids Asthma trial; ↓: Decrease; ↑: Increase.
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interrupt each of these processes through multiple, overlapping 
routes (Table 3).

Cultural tailoring in practice

Core “anti-infl ammatory” elements can be delivered 
through local cuisines: for instance, kontomire stew (leafy-
green antioxidants), smoked sardines (omega-3), millet banku 
or waakye (whole-grain fi bre), and ground-nut soups (plant 
protein, magnesium). Framing advice around familiar dishes 
improves adherence and equity, critical in Ghana and other 
LMICs undergoing rapid nutrition transition (Figure 1).

The diagram contrasts plant-forward, minimally processed 
diets (left stream) with ultra-processed, energy-dense 
patterns (right stream). Antioxidant-rich foods, whole-grains, 
and adequate micronutrients lower airway Reactive-oxygen 
Species (ROS), support Short-chain-fatty-acid (SCFA)–driven 
regulatory T-cell expansion, and preserve epithelial integrity—
collectively tilting the “airway infl ammation balance” toward 
resolution. In contrast, saturated/ω-6-rich fats, excess 
caloric load, and food additives amplify pro-infl ammatory 
eicosanoids, neutrophilic infi ltration, and systemic mediators 
(↑ leptin, IL-6; ↓ adiponectin), driving bronchoconstriction. 
The net interplay of these nodes determines clinical asthma 
course, refl ected in exacerbation frequency, Asthma Control 
Test (ACT) scores, and lung function (FEV₁). Abbreviations: 
SCFA: Short-chain Fatty Acid; ROS: Reactive Oxygen Species; 
Treg: Regulatory T Cell; ACT: Asthma Control Test; FEV₁: 
Forced Expiratory Volume in one second.

Clinical implications and alignment with 
current guidelines

Why diet now belongs in every asthma review

The 2025 Global Initiative for Asthma (GINA) pocket 
guide and the 2024 National Institutes of Health (NIH)/

National Heart, Lung, and Blood Institute (NHLBI) Expert 
Panel Report 4 (EPR-4) update both underline weight control, 
trigger avoidance and treatment adherence as cornerstones 
of paediatric asthma care [31,32]. Neither guideline yet issues 
formal dietary prescriptions, but both encourage attention 
to “modifi able lifestyle factors”—a door newly opened by 
the surge of evidence reviewed here. Observational and 
interventional data show that upgrading overall diet quality 
(and, where needed, reducing excess weight) can have 

Table 3: Asthma Mechanistic Pathways.

Key Pathway* Dietary Drivers Biological Effect Clinical Signal

1 Oxidative stress 
balance

High fruit- and vegetable intake 
(vitamins C/E, carotenoids, fl avonoids) 
vs. low-antioxidant, processed foods

Antioxidants neutralise reactive oxygen species, 
dampening epithelial damage and bronchial hyper-

responsiveness 

Children with higher composite antioxidant intake 
report fewer wheeze days and better Asthma 

Control Test (ACT) scores [27]

2 Lipid-derived 
mediators

Greater omega-3 (EPA/DHA from fi sh, 
nuts) and lower omega-6/saturated-

fat load

Omega-3-derived resolvins and protectins resolve 
infl ammation; excess omega-6 and saturated 

fat promote pro-infl ammatory eicosanoids and 
neutrophilic infl ux. 

Urban U.S. cohort: top-tertile omega-3 intake 
blunted pollution-induced symptoms; high omega-6 

intake amplifi ed them [16]

3 Gut–lung axis and 
SCFAs

Fibre-rich whole grains, legumes, and 
fresh produce

Fermentation yields short-chain fatty acids (butyrate, 
propionate) that expand regulatory T-cells and curb 

allergic airway infl ammation. 

Diets low in fi bre correlate with reduced 
microbiome diversity and higher asthma risk; early 
animal studies show SCFAs mitigate airway hyper-

reactivity [28]

4 Adiposity-related 
infl ammation

Energy-dense, nutrient-poor patterns 
leading to obesity

Adipokines (↑leptin, ↓adiponectin) and cytokines (IL-
6, TNF-α) spill into lungs; mechanical load narrows 

small airways

Weight-loss trials cut BMI-z by ~0.2 and improve 
Asthma Control Questionnaire scores by ~0.5 

within 3–18 months [29]

5 Micronutrient immune 
support

Adequate vitamin D, magnesium, zinc, 
and selenium

Maintain epithelial integrity, smooth-muscle 
relaxation, and balanced Th1/Th2 responses 

Severe vitamin D defi ciency associates with more 
exacerbations, though mega-dosing shows limited 

benefi t outside defi ciency states [20]

6 Dietary additives and 
allergens

Sulphites, nitrites, ultra-processed 
foods

Can directly provoke bronchospasm in sensitive 
children; additive-heavy diets reinforce overall 

infl ammatory load 

Case reports and small series note sulphite-induced 
wheeze; population data link fast-food frequency to 

emergency visits [30]
*SCFAs: Short-chain Fatty Acids; EPA: Eicosapentaenoic Acid;, DHA: Docosahexaenoic Acid; BMI-z: Body-mass-index z-score; ACT: Asthma Control Test; ACQ: Asthma 
Control Questionnaire; IL-6: Interleukin-6; TNF-α: Tumour-necrosis-factor-alpha; Th1/Th2: The T-helper-1/T-helper-2 Immune Balance; 25(OH)D: 25-hydroxy-vitamin D and the 
arrows � � denote, respectively, an increase and a decrease in the stated variable.

Figure 1: Mechanistic pathways linking dietary patterns to asthma.
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clinical advantages. It improves Asthma Control Test (ACT) 
or Childhood-ACT scores by ~1 point within 2–6 months [21]. 
It enhances bronchodilator responsiveness in overweight 
phenotypes [24]. It modestly extends the interval between 
severe exacerbations when combined with guideline-step 
pharmacotherapy [22].

Practical steps for the clinic

(Table 4)

Translating evidence into culturally tailored care

Global guidelines urge context-specifi c implementation: 
In Ghana and similar settings, leverage local staples to effect. 
Millet porridge, ground-nut soups, and waakye deliver whole-
grain fi bre, magnesium, and plant protein that fi t anti-
infl ammatory targets [33]. 

Use community assets: School feeding programmes, church 
cook-outs, and urban gardens can embed guideline-concordant 
meals into daily life. 

Address affordability: Seasonal produce (for instance, fruits 
and vegetables including mango, orange, and kontomire) often 
costs less than imported snacks but meets antioxidant goals. 
Such tailoring aligns with the equity emphasis in both GINA 
and NIH EPR-4, ensuring dietary advice is actionable for 
diverse families [31,32].

Key messages for stakeholders

Clinicians may have to add quick diet checks to annual 
reviews; partner with dietitians for high-risk children. Public-
health planners should embed nutrition education in asthma 
outreach and integrate produce subsidies or junk-food levies 
to reduce disparities [31]. Researchers must prioritise long-
duration, culturally adapted diet trials that report guideline-
relevant endpoints (exacerbation rate, ACT, FEV₁). Taken 
together, current evidence supports moving diet from the 
margins to the mainstream of paediatric asthma management—
complementing, not replacing, pharmacotherapy, and delivered 
in culturally authentic ways that resonate with children and 
caregivers.

Discussion and future directions

This review confi rms that diet quality is a clinically 
relevant, modifi able factor in paediatric asthma. Healthy 
dietary patterns—characterised by abundant fruits, vegetables, 
whole grains, lean proteins, and omega-3–rich seafoods-are 
consistently associated with lower asthma prevalence, milder 
symptoms, and better lung function [34,35]. Conversely, 
energy-dense, ultra-processed diets track with worse control 
and more frequent exacerbations, independent of adiposity 
[36].

Several observations stand out. First, overall dietary pattern 
explains more variance in outcomes than individual nutrients 
[34]. This supports a shift from supplement-centric advice 
(e.g., high-dose vitamin D or fi sh-oil capsules) toward whole-
food approaches that deliver synergistic combinations of 
antioxidants, fi bre, and anti-infl ammatory lipids [2]. Second, 
benefi cial effects appear strongest in children who are either 
nutrient-defi cient (low serum 25-hydroxy-vitamin D, scant 
fruit-and-vegetable intake) or overweight/obese, suggesting 
that diet acts as both an anti-infl ammatory and weight-
modulating therapy [37]. Third, intervention trials—though 
still heterogeneous and often small—demonstrate that even 
modest dietary upgrades can improve symptom scores within 
months, with negligible adverse effects.

These fi ndings dovetail with current GINA and NIH/NHLBI 
recommendations that clinicians address “modifi able lifestyle 
factors.” Incorporating a brief, culturally attuned diet screen 
into routine reviews can identify children likely to benefi t 
from dietitian referral or structured weight management. In 
resource-constrained settings such as in Ghana, leveraging 
culturally familiar dishes—kontomire stew, millet porridge, 
smoked sardines—offers a feasible path to an anti-
infl ammatory diet without infl ating household food costs.

Most observational studies are cross-sectional, limiting 
causal inference and vulnerable to reverse causation (children 
with poorer control may avoid exercise and gravitate toward 
convenience foods). Many trials rely on self-reported intake 
and lack blinding, increasing bias. Heterogeneity in outcome 
defi nitions (wheeze vs. asthma, ACT vs. ACQ) also hinders 
pooling. Finally, few studies examine long-term sustainability 

Table 4: Clinical guide mapped to standard domains

Guideline domain* Added nutritional action Supporting evidence

Assessment (GINA Step 0)
Take a 2-minute diet screen: fast-food frequency, sugary-drink intake, fruit 

and vegetable servings, and BMI-for-age.
Dietary red fl ags identify children at risk of poor control 

even after adjusting for income or pollution [21].
Control‐based management (GINA 

Steps 1–3)
Offer brief counselling or dietitian referral to families reporting < 3 fruit/

vegetable servings day⁻¹ or > 3 fast-food meals week⁻¹.
Six-month fruit-and-vegetable enrichment improved 

airway reactance despite no medication change [21].
Diffi  cult-to-treat / severe asthma (GINA 

Step 4+)
Evaluate vitamin-D status; correct defi ciency per paediatric bone-health 

guidance, but avoid high-dose “asthma cures.”
Large RCTs show no benefi t of universal mega-dosing, 

whereas defi ciency correction is low-risk [18].
Comorbidities/risk factors (NIH EPR-4 

Section 4)
Integrate structured weight-management for obese phenotypes—

multicomponent diet + exercise + behaviour therapy.
Dutch 18-month programme cut BMI-z 0.16 and 

dropped ACQ 0.52 points [24].

Patient and family education
Supply culturally resonant food swaps: e.g., replace fried pastries with 
baked plantain chips; add kontomire stew and smoked sardines twice 

weekly.

Cultural tailoring boosts adherence and equity, 
especially in LMICs [33].

*In the table, GINA: Global Initiative for Asthma; NIH: U.S. National Institutes of Health; NHLBI: National Heart, Lung and Blood Institute; ACT: Asthma Control Test; BMI-z: 
Body-mass-index (z-score); ACQ: Asthma Control Questionnaire; RCT: Randomised Controlled Trial; LMICs: Low- and middle-income countries and the numbered Step labels 
denote the pharmacotherapy steps defi ned by GINA and NIH asthma guidelines.
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or implementation in LMICs where nutrition transition is 
rapidly underway.

Future research priorities include longer, adequately 
powered RCTs comparing culturally tailored ‘whole-diet’ 
interventions with usual care, and reporting guideline-
relevant endpoints such as severe exacerbation rates and lung 
function trajectories. Pragmatic implementation studies are 
also necessary to embed diet counselling into national asthma 
programmes and school-feeding schemes, particularly in 
LMICs. Mechanistic research should integrate metabolomics, 
gut microbiome profi ling, and airway infl ammatory markers 
to clarify how specifi c food components such as short-chain 
fatty acids and carotenoids modulate immune pathways [38]. 
In addition, equity-focused cost-effectiveness analyses are 
important to evaluate whether produce subsidies or junk 
food levies reduce asthma morbidity in socioeconomically 
disadvantaged communities.

While awaiting defi nitive trials, clinicians can safely 
recommend: (i) increasing intake of diverse, locally available 
fruits and vegetables; (ii) swapping ultra-processed snacks 
for whole-grain staples [20]; (iii) ensuring adequate—but 
not pharmacologic—vitamin D and omega-3 status; and 
(iv) pursuing gradual, family-based weight management in 
children with obesity. These actions align with pharmacological 
management steps and pose minimal risk, making diet 
modifi cation a pragmatic “add-on” to guideline-directed 
therapy.
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