
Review article

Understanding pediatric asthma is crucial to its effective 
diagnosis and intervention, as it may alleviate the adult­
hood disease burden. This epidemiological review des­
cribes the prevalence of asthma among individuals under 
20 years of age by categorizing them into 3 age groups: 1–4, 
5–9, and 10–19 years. Estimates were obtained from the 
Global Burden of Diseases, Injuries, and Risk Factors Study 
(GBD) 2021, which covered the prevalence of asthma from 
1990 to 2021 across 21 GBD regions with 95% uncertainty 
intervals (UIs). We also projected the prevalence of pedi­
atric asthma in 2050 by using a logistic regression predic­
tive model from the existing literature and incorporating 
body mass index as a covariate with fixed coefficients over 
time. Overall, a continuous decline in asthma prevalence 
rates among children and adolescents was observed 
from 1990 to 2021, with higher rates in males and a peak 
prevalence rate in the 5–9 years group. Central Europe 
showed significantly increased prevalence rates compared 
to those of other regions. Our projection suggests that 
the prevalence rate of pediatric asthma will decline to 
approximately 2,608.05 per 100,000 population by 2050 
(95% UI, 1,632.94–3,868.26), representing a 39.5% decrease 
from the 2021 figures. Despite these trends, asthma re­
mains a substantial health burden for children and 
adolescents that may persist into adulthood. Therefore, 
proactive diagnosis and intervention are essential to miti­
gating the associated disease burden.
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Key message
Pediatric asthma can persist to adulthood and must be 
effectively managed. This review examined the prevalence of 
asthma among individuals younger than 20 years and re­
vealed a decline from 1990 to 2021, higher rates in males, and a 
peak in children aged 5–9 years. Despite a projected continued 
decrease in prevalence by 2050, asthma will remain a signi­
ficant health concern for children and adolescents. 

Introduction

Asthma, a chronic noncommunicable disease charac­
terized by dyspnea and wheezing, is caused by airway 
obstruction triggered by external stimuli such as cold air, 
allergens, or viruses.1) This obstruction is accompanied 
by mucus production, airway remodeling, and bronchial 
hyperresponsiveness.2) Advances in our understanding of 
the immunological mechanisms of asthma have facilitat­
ed the development of various treatments, including 
biologics targeting relevant immune factors, effectively 
alleviating symptoms, and preventing irreversible airway 
remodeling.3,4) These advancements have contributed 
to significant reductions in asthma morbidity and mor­
tality rates over the past few decades.5) However, despite 
these improvements, many patients' conditions remain 
inadequately controlled, and the economic burden asso­
ciated with acute exacerbations and chronic management 
continues to increase.6,7) Asthma accounts for over 1% of 
global disability-adjusted life years (DALYs), highlighting 
its importance as a critical health concern that requires 
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sustained attention and research.8)

Although asthma is classified as a chronic respiratory 
disease, it exhibits characteristics that are distinct from 
those of other related diseases. Unlike other chronic 
conditions that typically increase in incidence and pre­
valence with age, asthma has a notably higher prevalence 
and incidence from infancy to young adulthood.9) More­
over, asthma accounts for most DALYs associated with 
chronic respiratory diseases in individuals younger than 
35 years.10) Consequently, pediatric asthma significantly 
contributes to healthcare expenditures owing to frequent 
hospital visits, medications, and emergency care that 
are compounded by considerable indirect costs.11) Early-
life wheezing is a strong predictor of a future asthma 
diagnosis, and recurrent bronchial obstructions during 
early life are correlated with reduced lung function at 16 
years of age.12-14) Given the high incidence and prevalence 
of asthma in pediatric populations along with its potential 
to persist into adulthood, a comprehensive understanding 
of asthma during childhood and adolescence is essential 
for its effective diagnosis and intervention.

The global epidemiology of asthma varies significantly 
across countries and regions with inconsistent trends 
over time.15) These patterns also vary by age and income 
group, highlighting the need for a comprehensive analy­
sis of global and regional trends as well as various stratifi­
cations to effectively evaluate the pediatric asthma pre­
valence. Therefore, this review examined the trends in 
asthma prevalence among children and adolescents 
from 1990 to 2021 to provide insights into its evolving epi­
demiology. Given that asthma characteristics differ by 
age within the pediatric population,16) we categorized 
the study population into 3 age brackets: 1–4 (preschool), 
5–9 (early school), and 10–19 (late school/adolescence) 
groups. We then assessed the prevalence of asthma and 
described the distinctive features of each group. We also 
investigated the risk factors contributing to asthma in 
children and adolescents and projected the prevalence of 
pediatric asthma through the year 2050. This study aimed 
to enhance our understanding of asthma epidemiology in 
these age groups and highlight the need for strategies to 
address its anticipated burden in the pediatric population 
and beyond.

Methods

We utilized the Global Burden of Diseases, Injuries, and 
Risk Factors Study (GBD) 2021, a comprehensive global 
database quantifying the burden of 371 diseases and in­
juries and 88 risk factors across 204 countries and territor­
ies.17) Since 1996, the Institute for Health Metrics and 

Evaluation has systematically modeled the burden of 
various diseases and attributable risk factors contributing 
to health recommendations at the regional and local 
levels.18) This research adhered to the Guidelines for 
Accurate and Transparent Health Estimate Reporting 
(Supplementary Table 1).

The input data for the GBD 2021 consisted of systematic 
reviews, population-based surveys, medical expenditure 
panel surveys, and insurance and hospital claim data. 
The relevant International Classification of Disease (ICD) 
codes included ICD-10 J45 and J46 and ICD-9 493. Asthma 
was defined as having received a physician’s diagnosis and 
experienced wheezing during the past year. An alterna­
tive definition encompasses self-reported asthma or cases 
in which either a doctor diagnosed asthma or wheezing 
occurred in the past year. Statistics based on the alternative 
definition were adjusted using Bayesian meta-regression, 
regularized, and trimmed to align with results from the 
reference definition. Asthma prevalence was estimated 
using a disease-model Bayesian meta-regression. In the 
absence of raw data, a cascading approach was applied to 
the estimation.19)

We used estimates of asthma prevalence rates for pop­
ulations aged 1–4, 5–9, and 10–19 years along with 95% 
uncertainty intervals (UIs). Assessing and diagnosing 
asthma in children younger than 1 year of age are chal­
lenging; thus, the GBD 2021 does not provide prevalence 
values for this age group.20) Regional prevalence patterns 
were categorized into 21 GBD regions, with estimates strati­
fied by World Bank income levels (high, upper middle, 
lower middle, and low) and sociodemographic indices 
(SDIs; low, low-middle, middle, high-middle, and high), 
which reflect a country’s development level by integrating 
income, education, and fertility.21) We conducted a correla­
tion analysis to assess the relationship between SDI and 
asthma prevalence.

Based on GBD estimates, we conducted an analysis to 
predict the asthma prevalence in the pediatric population 
by 2050. We utilized the summary exposure value (SEV), 
which indicates the proportion of the population exposed 
to risk factors as first defined in the GBD 2015, to quantify 
the relative risk associated with specific risk factors. The 
SEV ranges from 0 to 1, where 0 indicates no exposure to a 
risk factor and 1 signifies maximum risk. To derive the SEV 
for each disease, the SEV for each risk factor was divided 
by the number of diseases attributable to that risk factor. 
To forecast the future asthma prevalence, we linearly 
projected the SEV based on the annual rate of change in 
the logit SEV stratified by location, age, and sex.

The GBD 2021 identified 3 risk factors for pediatric 
asthma: a high body mass index, nitrogen dioxide pollu­
tion, and occupational exposure. We calculated the pop­
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ulation-attributable fraction (PAF) based on the SEV 
associated with each risk factor. The PAF indicates the con­
tribution of a specific risk factor to a particular population. 
Because the SEV does not reflect the relationship between 
risk factors and associated diseases, we applied a cor­
rection factor. We also integrated the PAF for each risk 
factor using mediating factors as detailed in the GBD 2021 
forecast capstone.22) To incorporate additional risk factors 
beyond those addressed in the GBD 2021, we included 
other covariates from the GBD into our model, specifically 
SDI and indoor air pollution, using fixed coefficients over 
time.

Finally, we calculated the scalar risk factor, which re­
presents the ratio of cause-specific to overall prevalence. 
We predicted asthma prevalence not attributable to GBD 
risk factors using linear regression with the following 
equation: Logit (asthma prevalence)=α+β1* SDI+β2*indoor 
air pollution +є. This predicted value was then multiplied by 
the scalar risk factor to obtain the final forecast prevalence. 
To validate the asthma prevalence predicted by this model, 
we used data from 1990 to 2010 to forecast the pediatric 
asthma prevalence from 2010 to 2021 and compared these 
predictions with the actual GBD estimates.23,24)

We conducted a decomposition analysis to understand 
projected changes in the prevalence of pediatric asthma. 
We utilized Das Gupta’s decomposition methodology, 
which assesses the impact of changes in population struc­
ture and age distribution on disease prevalence.25) The 
analysis was categorized into 3 key factors: aging, which 
reflects changes in age distribution; population size, 
which accounts for changes in population count; and epi­
demiological changes, which represent other variations. 
All analyses were performed using Python (version 3.10.4) 

and R software (ver. 4.2.1).
To describe the age-specific characteristics of asthma 

and high-risk populations, we conducted a systematic 
search of previous studies using the following search 
terms: “asthma,” “children,” “adolescent,” “youth,” “risk 
factors,” and “prevalence.” We searched the Google Scho­
lar, Scopus, and PubMed/Medline databases for studies 
published between January 1990 and January 2025 and 
screened the titles, abstracts, full texts, and reference lists 
of the retrieved studies for relevance.

Global and regional prevalence of asthma in 
children and adolescents

According to GBD 2021, the global prevalence of asthma 
among children and adolescents younger than 20 years 
was 4,313.76 per 100,000 population (95% UI, 3,338.65–
5,573.97) in 2021, representing a 29.78% decrease (95% UI, 
-27.16 to -32.42) since 1990. This decreasing trend was evi­
dent across most countries and consistent across all pedi­
atric age groups (Fig. 1). The prevalence rate was higher in 
males (4,604.29 per 100,000 population [95% UI, 3,562.54–
5,951.81]) than in females (4,004.77 per 100,000 population 
[95% UI, 3,102.83–5,173.41]).

The incidence of asthma increased with increasing SDI, 
whereas DALYs decreased with increasing SDI.26) This trend 
in incidence appeared to be similar to its prevalence in the 
pediatric population (Fig. 2). In 2021, our analysis indicated 
that a higher SDI is associated with an increased asthma 
prevalence, particularly in older pediatric age groups (1–4 
years: β=1,925.882, P<0.001; 5–9 years: β=2,633.535, P<0.001; 
10–19 years: β=4,059.251, P<0.001). The positive association 

Fig. 1. World map of asthma prevalence rates for individuals 1–4 years (A), 5–9 years (B), and 10–19 years (C) old in 1990 and 2021.
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is mitigated by effective disease management.28) Therefore, 
it is essential to provide adequate support for asthma 
management in countries with low SDI scores to alleviate 
the burden of pediatric asthma and prevent its persistence 
into adulthood.

In 2021, high-income group (8,168.45 per 100,000 pop­
ulation [95% UI, 6,344.85–10,678.31]) had the highest preval­
ence rate, followed by the low-income group (4,932.29 per 

between the SDI and asthma prevalence may be attributed 
to increased industrialization and exposure to environ­
mental allergens in high-SDI regions.27) Improved health­
care access and higher health awareness contribute to a 
more accurate asthma diagnosis. Conversely, the reduc­
tion in DALYs and mortality rates with increasing SDI 
suggests that, while the asthma prevalence rate may be 
higher in high-SDI countries, its impact on overall health 
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100,000 population [95% UI, 4,003.42–6,062.18]), upper 
middle-income group (4,383.90 per 100,000 population 
[95% UI, 3,181.81–6,022.55]), and lower middle-income group 
(3,332.27 per 100,000 population [95% UI, 2,577.93–4,304.11]). 
Although the overall trend indicated a decrease, the high-
income group showed an increased prevalence since 2005 
(Fig. 3). This shift may be linked to simplification of the 
diagnostic criteria that emphasizes clinical control over 
severity classification. Furthermore, the heightened focus 
on asthma management in children younger than 5 years 
may have contributed to this rise, particularly in high-
income countries in which such approaches were swiftly 

implemented. However, socioeconomic disparities persist 
within high-income countries. For instance, a study in 
the United States found that a higher median household 
income was associated with a lower asthma incidence, 
suggesting that within-country income inequality influ­
ences asthma risk differently than global income inequ­
ality.29) Therefore, careful interpretation of these findings is 
essential.

When examining the regional patterns of asthma pre­
valence among children and adolescents, it is essential to 
focus on Latin America, high-income regions, and Central 
Europe. Latin America (including Andean, Central, and 

Table 1. Global asthma prevalence rates (per 100,000 population) in 1990 and 2021 and percentage change (1990–2021) for 
individuals 1–4 years, 5–9 years, and 10–19 years of age

Variable

Prevalence rate (95% UI) for 
individuals aged 1–4 years

Prevalence rate (95% UI) for 
individuals aged 5–9 years

Prevalence rate (95% UI) for 
individuals aged 10–19 years

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

Global 6,792.61 
(5,028.00–
9,069.83)

4,471.29 
(3,192.32–
6,118.03)

-34.17 
(-36.70 to -31.42)

7,665.21 
(5,648.17–
10,693.21)

5,427.19 
(3,904.24–
7,735.84)

-29.20
 (-32.81 to -25.53)

4,936.46 
(3,660.07–
6,832.79)

3,640.69 
(2,698.67–
5,030.15)

-26.25 
(-28.64 to -23.62)

Sex
  Male 7,334.05 

(5,400.94–
9,774.48)

4,767.34 
(3,391.93–
6,555.85)

-35.00 
(-37.67 to -32.25)

8,527.84 
(6,319.50–
11,883.86)

6,754.35 
(4,944.41–
9,455.84)

-29.77
(-33.42 to -26.08)

5,229.02 
(3,844.20–
7,259.98)

3,781.39 
(2,768.44–
5,205.62)

-27.68 
(-30.17 to -25.01)

  Female 6,216.67 
(4,582.32–
8,298.17)

4,154.97 
(3,000.34–
5,634.02)

-33.16 
(-35.91 to -30.15)

5,989.43 
(4,312.39–
8,507.38)

4,827.92 
(3,468.21–
6,918.75)

-28.52 
(-32.24 to -24.87)

4,631.92 
(3,427.91–
6,360.00)

3,491.57 
(2,574.25–
4,839.97)

-24.62
(-27.12 to -21.87)

SDI
 High 7,803.61 

(5,044.28–
1,1153.23)

7,669.71 
(4,929.79–
1,0970.47)

-1.72 
(-5.09 to 2.64)

10,385.20 
(7,217.40–
15,502.07)

10,552.85 
(7,494.46–
15,317.00)

1.61
(-4.08 to 9.52)

8,106.66 
(5,940.01–
11,040.50)

7,952.10 
(5,900.82–
10,675.95)

-1.91 
(-7.31 to 4.65)

 High-middle 4,958.38 
(3,337.85–
6,881.29)

3,877.71 
(2,407.46–
5,719.76)

-21.79
 (-29.39 to -15.22)

5,797.45 
(3,930.44–
8,721.93)

47,89.75 
(3,154.55–
7,464.02)

-17.38 
(-22.97 to -11.08)

3791.56 
(2627.89–
5360.25)

3293.92 
(2244.83–
4828.63)

-13.12 
(-18.27 to -6.06)

 Middle 7,173.32 
(5,255.92–
9,618.04)

4,281.70 
(2,913.58–
5,968.53)

-40.31 
(-44.63 to -36.24)

7,708.75 
(5,608.49–
10,866.46)

5,102.47 
(3,563.23–
7,457.94)

-33.81 
(-38.48 to -29.31)

4,243.63 
(3,055.11–
5,966.60)

3,166.74 
(2,221.71–
4,509.94)

-25.38
 (-29.70 to -21.48)

 Low-middle 5,990.17 
(4,506.54–
7,769.83)

2,908.91 
(2,043.67–
3,972.99)

-51.44 (-55.16 to 
-47.78)

7,182.70 
(5,242.05–
9,839.08)

3,935.91 
(2,838.56–
5,628.34)

-45.20 
(-50.00 to -39.77)

4,899.48 
(3,548.96–
6,863.18)

2,709.11 
(1,942.42–
3,762.41)

-44.71
 (-48.99 to -39.77)

 Low 8,652.69 
(6,583.49–
11,007.39)

5,678.17 
(4,334.35–
7,171.97)

-34.38
 (-38.53 to -29.90)

8,560.19 
(6,487.92–
11,255.40)

6,108.63 
(4,600.32–
8,203.08)

-28.64 
(-33.44 to -24.08)

5,607.89 
(4,268.14–
7,349.05)

3,876.31 
(2,947.12–
5,062.01)

-30.88 
(-34.32 to -27.62)

Income
 High 7,510.58 

(4,915.06–
10,579.58)

7,415.94 
(4,796.90–
10,620.95)

-1.26
 (-4.50 to 3.55)

9,687.91 
(6,789.41–
14,415.06)

9,997.67 
(7,057.69–
14,527.96)

3.20
 (-2.14 to 10.87)

7,638.84 
(5,564.37–
10,416.36)

7,620.22 
(5,642.76–
10,246.01)

-0.24 
(-6.21 to 7.33)

 Upper middle 7815.16 
(5688.84–
10558.74)

4,774.59 
(3,100.91–
6,773.86)

-38.91 
(-45.22 to -33.21)

7,996.68 
(5,623.75–
11,504.26)

5,637.28 
(3,781.80–
8,535.87)

-29.50 
(-35.55 to -24.03)

4,036.93 
(2,816.39–
5,725.95)

3,503.33 
(2,364.47–
5,152.95)

-13.22
 (-18.57 to -7.22)

 Lower middle 5,319.25 
(3,951.52–
7,029.60)

3,474.22 
(2,517.66–
4,692.53)

-34.69 
(-38.04 to -31.25)

6,697.63 
(4,847.20–
9,265.64)

4,278.11 
(3,107.14–
6,020.77)

-36.12 
(-40.87 to -30.91)

4,708.93 
(3,399.97–
6,624.95)

2,768.76 
(1,989.43–
3,789.03)

-41.20 
(-45.23 to -36.09)

 Low 9,640.98 
(7,312.68–
1,2212.05)

5,438.77 
(4,202.77–
6,849.54)

-43.59 (-47.39 to 
-39.56)

8,703.68 
(6,676.71–
11,600.49)

5,919.73 
(4,469.38–
7,972.12)

-31.99 (-37.79 to 
-26.19)

5,526.40 
(4,339.84–
7,030.45)

4,030.81 
(3,129.60–
5,190.40)

-27.06 
(-30.85 to -23.22)

(continued)
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Table 1. Global asthma prevalence rates (per 100,000 population) in 1990 and 2021 and percentage change (1990–2021) for 
individuals 1–4 years, 5–9 years, and 10–19 years of age (Continued)

Variable

Prevalence rate (95% UI) for 
individuals aged 1–4 years

Prevalence rate (95% UI) for 
individuals aged 5–9 years

Prevalence rate (95% UI) for 
individuals aged 10–19 years

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

GBD super region
Southeast Asia, East 

Asia, and Oceania
East Asia 4,700.96 

(2,973.43–
6,794.97)

3,404.30 
(1,960.62–
5,169.28)

-27.58 
(-35.36 to -19.61)

5,848.75 
(3,874.49–
9,258.74)

4,467.31 
(2,866.90–
7,184.45)

-23.62 (-29.61 to 
-18.34)

2,813.02 
(1,868.10–
4,067.11)

2,443.72 
(1,604.99–
3,664.01)

-13.13 (-18.80 to 
-6.98)

Oceania 5,234.88 
(3,963.74–
6,741.71)

3,269.69 
(2,530.20–
4,068.56)

-37.54 
(-44.46 to -30.09)

5,734.76 
(4,484.02–
7,465.22)

3,648.35 
(2,863.48–
4,654.23)

-36.38 (-41.42 to 
-30.70)

3,582.85 
(2,858.63–
4,363.89)

2,353.73 
(1,871.63–
2,884.78)

-34.31 (-39.87 to 
-28.01)

South Asia 3,359.91 
(2,368.67–
4,583.66)

1,568.39 
(1,047.87–
2,268.84)

-53.32 
(-58.65 to -47.89)

6,185.62 
(4,193.41–
8,855.10)

2,873.59 
(1,915.19–
4,210.75)

-53.54 (-58.53 to 
-47.83)

5,059.87 
(3,414.10–
7,308.35)

2,125.96 
(1,442.38–
3,133.42)

-57.98 (-62.33 to 
-52.84)

Central Europe, Eastern 
Europe, and Central 
Asia
Central Asia 2,672.16 

(1,699.22–
3,893.87)

2,531.40 
(1,543.23–
3,736.52)

-5.27 
(-10.62 to -1.23)

3,511.33 
(2,367.11–
5,365.96)

3,366.91 
(2,236.94–
5,208.47)

-4.11 (-9.82 to 
1.79)

2,623.67 
(1,860.52–
3,659.81)

2,428.79 
(1,607.96–
3,536.64)

-7.43 
(-15.54 to 0.33)

Central Europe 5,969.13 
(3,853.16–
8,627.49)

8,871.01 
(5,666.76–
12,778.03)

48.61 
(35.18 to 64.57)

5,987.49 
(3,881.52–
9,060.90)

10,288.97 
(6,997.35–
1,5533.34)

71.84 (54.49 to 
90.04)

4,550.08 
(3,066.92–
6,396.94)

6,152.37 
(4,300.46–
8,651.01)

35.21 
(18.79 to 52.90)

Eastern Europe 3,606.58 
(2,094.24–
5,461.72)

3,153.62 
(1,850.22–
4,791.81)

-12.56 
(-15.72 to -10.12)

5,640.29 
(,3668.03–
9,018.59)

4,850.06 
(3,166.33–
7,692.23)

-14.01 (-17.92 to 
-9.92)

4,799.72 
(3,310.78–
6,947.03)

3,635.80 
(2,406.24–
5,464.46)

-24.25 
(-30.16 to -17.44)

High-income
Australasia 11,778.28 

(9,177.60–
14,677.53)

9,013.81 
(5,916.78–
12,868.45)

-23.47 
(-43.02 to -5.36)

1,3696.56 
(1,1384.34–
1,6721.50)

1,1451.22 
(7,631.92–
16,483.27)

-16.39 (-34.04 to 
1.97)

13,132.95 
(11,224.44–
15,462.86)

9,581.40 
(7,106.88–
12,698.18)

-27.04 
(-39.83 to -13.47)

High-income Asia 
Pacific

7,852.30 
(5,198.31–
11,173.56)

4,827.93 
(2,924.26–
7,148.88)

-38.52 
(-44.70 to -32.39)

8,647.67 
(5,974.86–
1,2709.40)

5,917.42 
(3,932.74–
9,295.59)

-31.57 (-38.18 to 
-24.14)

6,201.87 
(4,397.12–
8,618.64)

3,819.45 
(2,575.98–
5,600.88)

-38.41
 (-45.64 to -31.44)

High-income North 
America

10,929.20 
(6,583.22–
16,048.53)

10,898.35 
(7,036.63–
15,391.36)

-0.28
 (-9.63 to 10.18)

16,886.09 
(11,554.39–
25,617.19)

16,553.86 
(11,860.02–
23,762.08)

-1.97 (-11.74 to 
9.56)

10,166.83 
(7,150.93–
14,565.28)

10,835.06 
(8,129.60–
14,527.74)

6.57 
(-2.99 to 20.90)

Southern Latin 
America

6,038.41 
(4,052.37–
8,417.49)

6,413.29 
(3,878.59–
9557.26)

6.21
 (-10.78 to 42.94)

6,962.64 
(5,138.59–
9,794.88)

7,658.82 
(5,089.59–
11,770.28)

10.00 (-9.16 to 
58.36)

5,169.79 
(3,745.71–
7,367.42)

5,553.44 
(3,797.92–
8,026.38)

7.42 
(-11.94 to 55.03)

Western Europe 48,04.80 
(3,171.09–
6,973.38)

4,655.69 
(2,935.01–
6,859.24)

-3.10 
(-10.40 to 12.68)

5,974.87 
(4,083.23–
8,684.28)

5,855.23 
(3,861.70–
8,677.04)

-2.00 (-10.56 to 
19.27)

7,905.17 
(5,910.06–
10,446.28)

6,685.35 
(4,788.11–
9,129.39)

-15.43 
(-23.89 to 3.27)

Latin America and 
Caribbean
Andean Latin America 26,553.67 

(20,851.69–
33,241.13)

10,827.64 
(76,60.07–
14,925.39)

-59.22 
(-66.44 to -52.63)

19,969.31 
(15,338.59–
26,666.79)

10,896.83 
(7,726.53–
15,464.49)

-45.43 (-54.70 to 
-35.29)

8,271.30 
(6,311.29–
10,596.59)

5,846.48 
(4,000.76–
8,413.52)

-29.32 
(-42.46 to -17.42)

Caribbean 21,321.21 
(17,015.49–
26,437.45)

19,186.15 
(15,568.28–
23,519.56)

-10.01 
(-15.67 to -4.52)

17,127.34 
(13,347.14–
22,033.91)

15,681.49 
(12,531.10–
19,923.49)

-8.44 (-13.98 to 
-3.27)

9,993.33 
(7,702.79–
12,895.82)

9,243.16 
(7,341.44–
11,655.29)

-7.51
 (-14.08 to -0.85)

Central Latin America 13,506.46 
(10,275.92–
17,018.09)

5,955.45 
(4,177.13–
8,166.69)

-55.91
 (-61.03 to -51.44)

11,071.34 
(8,133.11–
14,977.25)

6,453.27 
(4,469.13–
9,545.56)

-41.71 (-48.53 to 
-34.24)

5,747.49 
(4,042.46–
7,989.57)

4,423.09 
(3,028.53–
6,410.94)

-23.04 
(-29.52 to -17.12)

Tropical Latin America 22,820.39 
(16,926.14–
29,726.80)

9,525.00 
(6,609.48–
13,123.80)

-58.26
 (-61.77 to -55.08)

18,734.46 
(1,3319.85–
2,6338.37)

11,665.36 
(8,072.17–
17,347.12)

-37.73 (-44.62 to 
-30.10)

8,574.34 
(5,806.09–
12,557.29)

6,934.66 
(4,763.46–
10,308.34)

-19.12 
(-26.50 to -10.80)

(continued)
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Tropical regions) and South Asia have shown significant 
reductions in the pediatric asthma prevalence. In 1990, 
Latin America exhibited an exceptionally high prevalence 
of asthma. However, the substantial reduction in pre­
valence in these regions merits further investigation.

Although the specific policies and factors contributing 
to the decline in asthma prevalence remain unclear, 
educational campaigns initiated in Latin America in the 
late 1990s and early 2000s have notably reduced asthma-
related hospitalization and mortality rates.30) Additionally, 
the public smoking regulations implemented during this 
period likely decreased asthma-related hospitalizations 
among children.31) These observations suggest that efforts 
to manage the burden of asthma may indirectly improve 
the prevalence of pediatric asthma.

In contrast, high-income regions classified according 

to the GBD regional hierarchy, including high-income 
countries in North America, Southern Latin America, and 
Western Europe, did not show a decreased asthma pre­
valence. Notably, Central Europe showed an increased 
prevalence of asthma in children and adolescents (Table 1). 
This is particularly noteworthy given the overall decrease 
of 27.4% in the age-standardized asthma prevalence rate in 
Central Europe since 1990 as reported by the GBD 2021.20,32)

A study conducted in Poland, a country in Central 
Europe, identified family history as the most significant 
risk factor for childhood asthma. However, it also sug­
gested that increased exposure to air pollution may be a 
contributing factor.33) Furthermore, the implementation 
of an asthma prevention program in Poland from 2000 
to 2003 led to a marked increase in early diagnosis rates 
among children and adolescents, resulting in a more than 

Table 1. Global asthma prevalence rates (per 100,000 population) in 1990 and 2021 and percentage change (1990–2021) for 
individuals 1–4 years, 5–9 years, and 10–19 years of age (Continued)

Variable

Prevalence rate (95% UI) for 
individuals aged 1–4 years

Prevalence rate (95% UI) for 
individuals aged 5–9 years

Prevalence rate (95% UI) for 
individuals aged 10–19 years

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

1990 2021

Percentage 
change in 

prevalence rates, 
1990-2021

Latin America and 
Caribbean
Andean Latin America 26,553.67 

(20,851.69–
33,241.13)

10,827.64 
(76,60.07–
14,925.39)

-59.22 
(-66.44 to -52.63)

19,969.31 
(15,338.59–
26,666.79)

10,896.83 
(7,726.53–
15,464.49)

-45.43
 (-54.70 to -35.29)

8,271.30 
(6,311.29–
10,596.59)

5,846.48 
(4,000.76–
8,413.52)

-29.32
 (-42.46 to -17.42)

Caribbean 21,321.21 
(17,015.49–
26,437.45)

19,186.15 
(15,568.28–
23,519.56)

-10.01
 (-15.67 to -4.52)

17,127.34 
(13,347.14–
22,033.91)

15,681.49 
(12,531.10–
19,923.49)

-8.44 
(-13.98 to -3.27)

9,993.33 
(7,702.79–
12,895.82)

9,243.16 
(7,341.44–
11,655.29)

-7.51
 (-14.08 to -0.85)

Central Latin America 13,506.46 
(10,275.92–
17,018.09)

5,955.45 
(4,177.13–
8,166.69)

-55.91
 (-61.03 to -51.44)

11,071.34 
(8,133.11–
14,977.25)

6,453.27 
(4,469.13–
9,545.56)

-41.71 
(-48.53 to -34.24)

5,747.49 
(4,042.46–
7,989.57)

4,423.09 
(3,028.53–
6,410.94)

-23.04 
(-29.52 to -17.12)

Tropical Latin America 22,820.39 
(16,926.14–
29,726.80)

9,525.00 
(6,609.48–
13,123.80)

-58.26
 (-61.77 to -55.08)

18,734.46 
(1,3319.85–
2,6338.37)

11,665.36 
(8,072.17–
17,347.12)

-37.73 
(-44.62 to -30.10)

8,574.34 
(5,806.09–
12,557.29)

6,934.66 
(4,763.46–
10,308.34)

-19.12
 (-26.50 to -10.80)

Sub-Saharan Africa
Central Sub-Saharan 

Africa
7,049.04 

(5,204.56–
9,115.64)

3,749.99 
(2,763.22–
4,794.70)

-46.80
 (-53.11 to -41.41)

6,468.15 
(4,813.04–
8,804.00)

4,478.82 
(3,260.85–
6,106.72)

-30.76
 (-38.68 to -21.58)

4,231.08 
(3,245.66–
5,377.68)

3,199.88 
(2,430.44–
4,130.97)

-24.37
 (-31.43 to -16.94)

Eastern Sub-Saharan 
Africa

12,366.05 
(9,500.64–
15,585.96)

7,610.61 
(5,832.30–
9,653.69)

-38.46

 (-42.94 to -33.05)

10,837.17 
(8,274.11–
14,509.24)

7,596.05 
(5,679.97–
10,161.05)

-29.91 
(-35.45 to -24.61)

6,727.21 
(5,233.31–
8,563.68)

4,907.07 
(3,748.85–
6,366.13)

-27.06 
(-31.01 to -23.50)

Southern Sub-Saharan 
Africa

3,532.41 
(2,448.03–
4,908.61)

1,698.27 
(1,198.06–
2,334.12)

-51.92 
(-55.12 to -48.41)

5,458.04 
(3,990.43–
7,720.66)

3,286.19 
(2,310.84–
4,743.35)

-39.79 
(-44.50 to -35.19)

3,632.18 
(2,674.68–
4,974.39)

2,372.24 
(1,731.33–
3,226.28)

-34.69
 (-38.35 to -30.59)

Western Sub-Saharan 
Africa

6,416.15 
(4,691.05–
8,594.91)

5,092.08 
(3,721.45–
6,832.37)

-20.64 
(-24.53 to -17.47)

7,640.49 
(5,590.79–
10,723.61)

6,347.35 
(4,654.61–
8,994.43)

-16.92 
(-20.30 to -12.84)

4,582.75 
(3,328.15–
6,255.63)

3,752.29 
(2,774.54–
5,034.91)

-18.12
 (-21.18 to -14.80)

North Africa and Middle 
East
North Africa and 

Middle East
7,425.69 

(5,578.42–
9,624.54)

4,371.34 
(3,063.62–
6,045.40)

-41.13 
(-47.48 to -34.92)

6,433.64 
(4,766.78–
8,473.75)

4,530.58 
(3,238.55–
6,419.89)

-29.58 
(-37.17 to -22.31)

4,341.07 
(3,199.34–
5,701.19)

3,362.27 
(2,413.10–
4,537.46)

-22.55 
(-28.85 to -15.82)

Southeast Asia 7,386.66 
(5,536.55–
9,577.80)

4,162.27 
(3,094.08–
5,467.31)

-43.65 
(-46.21 to -40.66)

6,888.00 
(5,188.18–
9,157.86)

4,564.19 
(3,403.33–
6,287.28)

-33.74
 (-38.19 to -28.89)

3,782.41 
(2,855.34–
5,008.22)

2,851.20 
(2,138.02–
3,744.03)

-24.62 
(-28.60 to -20.57)

GBD, Global Burden of Diseases, Injuries, and Risk Factors Study; SDI, sociodemographic indices; UI, uncertainty interval.
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doubled prevalence rate.34) This focus on early diagnosis 
likely explains the increased prevalence in this age group.

Central European countries, while not exhibiting the 
same upward trend as Poland, displayed a stable or slight 
increased pediatric asthma prevalence. This pattern is 
notable given the general decline reported in most other 
countries. Central Europe is significantly affected by air 
pollution, which may have contributed to the observed 
trends.35) Additionally, countries in Europe that have under­
gone substantial westernization have shown a higher 
prevalence of asthma.36) These findings suggest possible 
explanations for the rising pediatric asthma rates in Central 
Europe; however, further detailed epidemiological studies 
of asthma prevalence in individual countries within the 
region are necessary.  

Asthma in preschoolers (1–4 years)

In 2021, the global prevalence rate of asthma among 
preschoolers younger than 5 years was 4,471.29 per 100,000 
(95% UI, 3,192.32–6118.03). This reflects a 34.17% decrease 
since 1990, the largest reduction among the pediatric 
age groups (95% UI, -36.70 to -31.42). The prevalence was 
higher in males (4,767.34 [95% UI, 3,391.93–6,555.85]) than 
in females (4,154.97 [95% UI, 3,000.34–5,634.02]). Only the 
Central Europe region experienced an increase of 48.61% 
(95% UI, 35.18–64.57), while the Caribbean region reported 
the highest asthma prevalence among preschoolers.

Diagnosing asthma in preschoolers aged 1–4 years is 
challenging because of the limited feasibility of objective 
lung function tests such as spirometry.37) As a result, the 
diagnosis relies primarily on a patient's clinical history 
and symptom patterns. Recurrent wheezing, particularly 
in the absence of respiratory infections (e.g., triggered by 
exercise, laughter, or crying), strongly suggests underly­
ing asthma.38,39) The presence of atopic conditions such 
as allergic rhinitis or eczema further supports this diag­
nosis. Although a trial of short-acting beta-2 agonists or 
inhaled corticosteroids (ICS) can be used to assess the 
treatment response, it should be viewed as part of clinical 
management rather than a definitive diagnostic test.40)

In summary, diagnosing asthma in preschoolers younger 
than 5 years based on a single episode is challenging; 
however, it is crucial to consider asthma based on a patient's 
history and clinical assessment.41) Asthma phenotypes 
can vary with allergic status, with eosinophilic, allergic, or 
type 2 (T2) high asthma generally responding well to ICS.42) 

The early recognition of these patterns can significantly 
enhance the appropriate management of pediatric asthma.

The GBD study employed a modeling approach to esti­
mate asthma prevalence in preschoolers by integrating 

data from diverse sources including survey reports, 
clinical diagnoses, and hospitalization records. To ensure 
consistency with reference definitions, alternative dia­
gnostic criteria were adjusted using statistical weighting. 
While this approach enhances the comparability of asth­
ma prevalence estimates across regions, it is essential 
to acknowledge that making the diagnosis of asthma in 
children younger than 5 years in clinical practice remains 
inherently complex.

Asthma risk factors are diverse, with significant em­
phasis placed on exposure to external agents. However, 
in preschoolers aged 1–5 years, intrinsic factors such as 
prenatal exposure and family history play an important 
role. A family history of asthma is a well-established risk 
factor for childhood asthma. Both maternal and paternal 
asthma contribute to this increased risk, with paternal 
asthma having a more pronounced effect in older child­
ren.43) This may be attributed to genetic susceptibility 
related to airway hyperresponsiveness.44) In contrast, ma­
ternal asthma may influence early-childhood asthma 
risk through both genetic inheritance and prenatal en­
vironmental factors such as the maternal immune res­
ponses during pregnancy.45)

Intrauterine exposure to fine particulate matter (PM2.5), 
particularly during the first and second trimesters, is 
associated with an increased risk of childhood asthma.46) 
PM2.5 exposure may contribute to asthma development 
by inducing maternal systemic inflammation, which can 
disrupt fetal immune system maturation and lung de­
velopment.47) Additionally, maternal exposure to ozone and 
nitrogen dioxide during pregnancy is linked to increas­
ed susceptibility to asthma in the offspring.48) Maternal 
antibiotic use during pregnancy has been linked to an 
increased risk of childhood asthma, potentially due to 
its impact on the maternal microbiome. Antibiotics can 
alter the maternal gut flora, which may in turn affect the 
development of the infant’s microbiome. Disruptions in 
early microbial colonization may contribute to immune 
dysregulation, thereby increasing the likelihood of early-
childhood asthma and wheezing.49)

Asthma in school-aged children (5–9 years)

Children aged 5–9 years had the highest asthma pre­
valence rate among the pediatric population (5,427.19 per 
100,000 population [95% UI, 3,904.24–7,735.84]) (Table 1). 
The asthma prevalence rate was significantly higher in 
males (6,754.35 per 100,000 population [95% UI, 4,944.41–
9,455.84]) than in females (4,827.92 per 100,000 population 
[95% UI, 3,468.21–6,918.75]), with this trend being the most 
pronounced in this age group. Among global regions, only 



www.e-cep.org https://doi.org/10.3345/cep.2025.00423 337

Central Europe showed a significant increase in asthma 
prevalence from 1990 to 2021 (71.84% [95% UI, 54.49–90.04]). 
Notably, while the Caribbean region reported the highest 
prevalence among preschoolers, the prevalence rate for 
the 5–9 years group was comparatively lower. Conversely, 
high-income North America had the highest asthma 
prevalence in this age group, at 16,553.86 per 100,000 pop­
ulation (95% UI, 11,860.02–23,762.08).

Research indicates that half of all children younger 
than 6 years of age experience wheezing episodes; 40% of 
these children subsequently report recurrent wheezing 
episodes.50) This suggests that early asthmatic features 
may lead to a formal asthma diagnosis as the children 
grow, underscoring the need for a prompt diagnosis 
and early intervention to mitigate the disease burden.51) 

Nonetheless, many children do not receive appropriate 
diagnosis and treatment for asthma, indicating the need 
for improvement.52)

To enhance the accuracy of pediatric asthma diagno­
stics, a comprehensive approach that objectively confirms 
reversible airway obstruction is recommended rather 
than depending solely on symptom monitoring or control­
ler medication trials from this age group onward.53) Spiro­
metry plays a crucial role in the evaluation of flow-volume 
curves to detect central airway obstructions. The ratio of 
a forced expiratory volume in 1 second (FEV1) to a forced 
vital capacity below 80% generally indicates airway ob­
struction; however, pediatric populations require z score 
adjustments to avoid misinterpretation due to develop­
mental differences in lung function.54,55) A positive bron­
chodilator response, defined as an increase in FEV1 of at 
least 12% or 200 mL post-bronchodilator administration 
(with some pediatric guidelines suggesting an 8% thre­
shold), supports the diagnosis of asthma.56-62)

Asthma is commonly categorized into T2-high and T2-
low subtypes, with the former (eosinophilic inflammation) 
being more prevalent in pediatric patients and typically 
presenting with allergic features.63,64) The absence of atopic 
conditions should prompt the consideration of alternative 
diagnoses, necessitating further investigations such as 
high-resolution computed tomography or bronchoscopy 
or bronchoalveolar lavage (BAL).65,66) The use of BAL is 
particularly valuable for identifying various airway inflam­
mation phenotypes in children with severe asthma and 
aiding treatment selection by confirming the possibility of 
T2-low asthma.67,68)

When T2-high asthma is suspected, additional assess­
ments such as skin prick tests for aeroallergens, serum 
total and specific immunoglobulin E levels, and fractional 
exhaled nitric oxide (FeNO) measurements can help iden­
tify key exacerbating factors.69) If initial pulmonary func­
tion tests are inconclusive but asthma remains suspected, 

a methacholine challenge test may be considered.70) For 
children who struggle to perform spirometry, blood eo­
sinophil levels or FeNO may serve as alternative markers 
of allergic inflammation; however, these should be inter­
preted cautiously and not used as the sole diagnostic 
criteria.71)

Asthma in children can result from a genetic predis­
position and environmental exposure, with an accumula­
tion of risk factors that influence disease development. 
The GBD 2021 identifies nitrogen dioxide pollution and a 
high body mass index as major risk factors for pediatric 
asthma. Obesity, a modifiable risk factor, is strongly asso­
ciated with asthma, although the precise underlying 
mechanisms remain unclear.72) While obesity is a well-
established risk factor in adults, its relationship with 
childhood asthma is complex, with studies highlighting its 
association with metabolic syndrome, insulin resistance, 
and altered pulmonary function.73,74) These relationships 
suggest that factors beyond body mass index, such as body 
fat distribution or metabolic alterations, may contribute 
to an individual's asthma risk, warranting further investi­
gations.75)

Although direct exposure to smoking and occupational 
asthma is rare in children, indirect exposure remains 
a concern. Secondhand smoke exposure is linked to 
increased asthma exacerbation and poor asthma control, 
demonstrating a dose-response relationship even at low 
exposure levels.76) Additionally, prenatal and early-life 
exposures, including maternal exposure to air pollution, 
antibiotic use, and recurrent lower respiratory tract in­
fections, are significant contributors to an individual's 
asthma risk.27,77) Indoor PM exposure is associated with 
a greater reduction in lung function than outdoor PM 
exposure, leading to increased asthma morbidity rates.78) 
Breastfeeding is a potential protective factor, with insuffi­
cient or absent breastfeeding being linked to an increased 
risk of asthma.79)

While symptom control may appear good according 
to parental reports, objective lung function assessments 
such as lung clearance index measurements often reveal 
residual abnormalities. Therefore, relying solely on sub­
jective symptom scores to evaluate asthma control in this 
age group may be insufficient.80) 

Asthma in older school-aged children and 
adolescents (10–19 years)

The asthma prevalence rate among children and adole­
scents aged 10–19 years was 3,640.69 per 100,000 popula­
tion (95% UI, 2,698.67–5,030.15) in 2021, exhibiting a 26.25% 
decrease since 1990 (95% UI, -28.64 to -23.62; Fig. 1C, Table 
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1). This decrease was the smallest among the pediatric age 
groups. The prevalence rates were 3,781.39 per 100,000 
population (95% UI, 2,768.44–5,205.62) for males and 
3,491.57 per 100,000 population (95% UI, 2,574.25–4,839.97) 
for females, indicating minimal sex-based differences 
compared to other age groups. The regional distribution 
patterns were similar to those observed in the 5–9 years 
age group.

A defining feature of adolescents is their ability to reco­
gnize, assess, and articulate one's symptoms, the absence 
of which can complicate the diagnosis and evaluation of 
asthma.81) Adolescents may conceal their asthma history 
or exhibit behavioral components of their symptoms 
due to psychosocial influences, potentially leading to an 
overestimation of asthma severity. Therefore, the diagno­
sis and assessment of asthma in adolescents should 
involve a thorough history-taking, clinical examination, 
and objective measurement of airway obstruction, airway 
hyperresponsiveness, and atopy.

Asthma prevalence shows substantial sex-based differ­
ences, with contrasting patterns in pediatric and adult 
populations. Asthma is more prevalent in boys and women 
than in girls and men.82) This shift may be attributed to 
factors such as sex hormones, genetic variations, and 
gene expression.83) Elevated testosterone levels have been 
associated with reduced airway inflammation and improv­
ed lung function, which may contribute to a lower risk of 
asthma in men.84) In contrast, the decline in testosterone 
levels and increase in estradiol levels in females may 
lead to greater airway hyperresponsiveness, potentially 
explaining the higher prevalence of asthma in women 
over time.85,86) The significant reduction in the difference in 
asthma prevalence by sex among children and adolescents 
aged 10–19 years compared to younger children aged 5–9 
years may reflect the influence of hormonal factors during 
this developmental stage.

Adolescents are increasingly influencing their lifestyle 
choices, and their health requires careful attention. As 
they seek autonomy and move away from parental control, 
they become increasingly exposed to various environ­
mental factors. The prevalence of obesity is increasing 
in this age group, and many adolescents begin smoking 
rather than being exposed to secondhand smoke.87,88) 
Obesity is significantly linked to asthma prevalence, while 
smoking, although its direct causal relationship remains 
unclear, contributes to asthma incidence and significantly 
impacts its exacerbations.89) Therefore, controlling and 
preventing lifestyle-related risk factors is essential.

Most newly diagnosed adolescents with asthma have 
previously unrecognized asthmatic features and wheez­
ing episodes.90) However, it is important to consider the 
possibility of late-onset asthma, which may be diagnosed 
for the first time during this period without a history 
of previous wheezing episodes.91) Although it typically 
manifests in adulthood, late-onset asthma is significant 
and generally classified as T2-low asthma in contrast to 
T2-high asthma, which is characterized by pronounced 
allergic features.92) Environmental exposure is likely a key 
risk factor for this group, making its effective management 
essential. As this phenotype may not respond well to ICS 
or biologics, diagnostic accuracy, tailored management 
strategies, and ongoing monitoring are critical.93)

Projected asthma prevalence among children 
and adolescents by 2050

While a previous study using the GBD 2021 forecasted 
the overall asthma prevalence by 2050, it did not speci­
fically address the pediatric population.94) Given that 
childhood asthma often persists into adulthood, it is 
critical to forecast the asthma prevalence among indivi­
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duals younger than 20 years to accurately assess its future 
disease burden. Accordingly, we employed a predictive 
model used in a previous study to estimate the prevalence 
of pediatric asthma (Fig. 4). By 2050, the global prevalence 
in this demographic is projected to be 2,780.87 per 100,000 
population (95% UI, 1,805.76–4,041.08), maintaining a con­
sistent downward trend. Moreover, the higher prevalence 
observed in males will likely persist.

A decomposition analysis indicated that the number 
of pediatric asthma cases globally will decrease by ap­
proximately 6.8% by 2050 compared with 2021. The GBD 
forecast predicts that the population younger than 20 
years will begin to decline by 2028, linking the reduction in 
asthma prevalence to this demographic shift.95) However, 
the anticipated decrease in asthma prevalence within this 
population is expected to exceed the effects attributable 
solely to changes in the population structure. East Asia is 
projected to experience the most significant decrease in 
asthma cases, whereas increases are anticipated in Africa, 
Asia, and Oceania.

In East Asia, China will have a substantial impact on 
population dynamics, with a projected decline in the pop­
ulation younger than 20 years. Nonetheless, our analysis 
suggested that the reduction in asthma prevalence in East 
Asia will surpass the degree attributable to the popula­
tion decline. Efforts to improve air quality in China and 
initiatives such as “The Plan of Obesity Control and Pre­
vention in Children and Adolescents” are expected to 
facilitate further reductions in the pediatric asthma 
prevalence.96,97)

A decreased asthma prevalence is anticipated in Central 
Europe and Southern Latin America; however, this will 
likely be driven primarily by a reduction in the pediatric 
population. The reduction in the absolute number of 
prevalent asthma cases may not fully correspond to the 
decline in the pediatric population, indicating that more 
proactive interventions are required to effectively reduce 
the overall asthma burden. Although various policies to 
curb asthma have been implemented in Central Europe, 
the increasing rates of overweight and obesity—key risk 
factors for pediatric asthma among children and adole­
scents–underscore the importance of managing these 
lifestyle-related factors to reduce the regional pediatric 
asthma burden.98)

Conversely, in Central Asia and Western Sub-Saharan 
Africa, an increased number of asthma cases is expected 
that reflects the growth in the pediatric population. 
Despite the decline in the asthma prevalence rate in 
Central Asia noted between 1990 and 2021, this trend can 
be explained by demographic changes. Furthermore, pre­
vious studies evaluating NO2-attributable asthma indi­
cated that the rising incidence of asthma in Western Sub-

Saharan Africa is largely driven by an expanding pediatric 
population.99)

Conclusion

Asthma is a chronic respiratory disease that carries a 
significant global burden, particularly because of its early 
onset during childhood and adolescence. Although the 
prevalence of pediatric asthma has declined in recent 
decades, regional disparities persist. Contributing factors 
include improved air quality, reduced smoking rates, and 
changes in early life exposure such as increased breast­
feeding rates and altered patterns of childhood infections. 
Moreover, advancements in asthma management, parti­
cularly the widespread use of ICS, are likely to enhance 
disease control and reduce the number of severe cases. 
However, variations in healthcare access and diagnostic 
practices among countries impact the reported prevalence 
trends. In high-income countries, greater awareness and 
evolving diagnostic criteria may facilitate more frequent 
case identification, whereas underdiagnosis remains a 
challenge in low-income settings. These findings highlight 
the need to consider environmental, behavioral, and health­
care-related factors when interpreting global asthma trends 
and developing effective public health strategies to alleviate 
its burden.

Footnotes
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