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Abstract

Purpose: The aim of the study was to analyze the
impact of air quality on respiratory health in children
in Mexico.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study looked
into already published studies and reports as the data
was easily accessed through online journals and
libraries.

Findings: High air pollution levels in Mexico, largely
from traffic and industry, worsen respiratory health in
children. This includes higher rates of asthma,
respiratory infections, and decreased lung function.
Urban areas with limited healthcare access are hit
hardest. Urgent action is needed, including stricter
regulations and public health initiatives, to protect
Mexican children's well-being.

Unique Contribution to Theory, Practice and
Policy: Environmental determinism  theory,
bronfenbrenner’s ecological systems theory & health
belief model (HBM) may be used to anchor future
studies on analyze the impact of air quality on
respiratory health in children in Mexico. Encourage
pediatricians and healthcare providers to routinely
discuss air quality issues during visits and provide
guidance on minimizing exposure, especially in areas
with known poor air quality. Policy initiatives should
aim to reduce the emission of key pollutants identified
in the research as harmful to children's respiratory
health
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INTRODUCTION

Respiratory diseases like asthma and bronchitis remain significant public health concerns among
children in developed economies, where urbanization and industrialization contribute to air
pollution. In the United States, asthma affects approximately 8% of children, making it one of the
most common chronic diseases in this demographic. Recent trends indicate a stabilization or slight
decline in incidence, attributed partly to better pollution control and increased awareness of
environmental triggers (Akinbami, 2016). In the United Kingdom, there is a similar prevalence
with about 1.1 million children suffering from asthma, which has prompted extensive public health
responses, including improved clinical guidelines and air quality regulations (Royal College of
Physicians, 2020). Japan, however, has seen a lower prevalence of asthma among children
compared to the USA and UK, likely due to different genetic, environmental, and dietary factors,
yet concerns about air pollution’s impact on respiratory health persist (Miyake, 2019).

In developing economies, the incidence of respiratory diseases among children remains high due
to less stringent air quality regulations and greater exposure to pollutants. For example, in India,
asthma prevalence in children has been reported as high as 15% in some urban areas, driven by a
combination of air pollution, indoor smoke from biomass burning, and dust (Jindal, 2017). Another
example is Brazil, where urban air pollution and widespread use of biofuels contribute to
respiratory issues among children, with reported asthma rates in some cities reaching up to 20%
(Barreto, 2016). These statistics underscore the urgent need for policy interventions and healthcare
strategies to mitigate the impact of environmental pollutants on child health in these regions.

In developing economies, the incidence of respiratory diseases among children is a critical public
health issue, exacerbated by a combination of high levels of urban air pollution, indoor air pollution
from biomass burning, and inadequate healthcare infrastructure. The pervasive use of biomass fuel
for cooking and heating in poorly ventilated homes significantly contributes to indoor air pollution,
which is a major risk factor for respiratory diseases like asthma and chronic bronchitis in children.
For instance, in India, a study highlighted that children living in households that use biomass fuels
are at a higher risk of developing respiratory symptoms compared to those in households using
cleaner fuels (Gupta, 2016). Similarly, in urban areas of Pakistan, the rapid increase in vehicular
emissions coupled with industrial pollution contributes to worsening air quality, thereby increasing
respiratory ailments among children (Shaikh, 2019).

Furthermore, the situation is aggravated by seasonal variations such as the burning of agricultural
stubble, which leads to significant spikes in air pollution levels. In Mexico City, for example,
despite efforts to improve air quality, children continue to experience high rates of hospital
admissions for respiratory problems, especially during colder months when pollution levels are at
their highest (Ramirez-Aguilar, 2018). These examples underscore the pressing need for stronger
regulatory frameworks, improved urban planning to reduce exposure to pollutants, and enhanced
public health initiatives that target respiratory health specifically. Increased international support
and collaboration might also help these economies adopt and implement more effective air quality
management strategies and healthcare interventions to reduce the burden of respiratory diseases in
children.

The Air Quality Index (AQI) is a tool used to communicate how polluted the air currently is or
how polluted it is forecast to become. Public health risks increase as the AQI rises, and different
countries may have their own AQI systems that quantify levels of pollution from sources like
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industrial emissions and vehicle exhaust, which include particulate matter (PM10 and PM2.5),
ozone (0s), sulfur dioxide (SO-), nitrogen dioxide (NO2), and carbon monoxide (CO). Each of
these pollutants has the potential to affect health, but PM2.5 and ozone are of particular concern
for respiratory health in children due to their ability to penetrate deep into the lungs and enter the
bloodstream (Schwartz, 1994; Pope, 2000). The AQI is typically segmented into categories that
range from "Good" to "Hazardous," reflecting increasing levels of health concern. An AQI that
falls into the "Unhealthy for Sensitive Groups" category or higher is often associated with
increased incidents of respiratory diseases in children, such as asthma and bronchitis (Dockery,
1993; Raizenne, 1996).

Research suggests a strong correlation between elevated AQI levels and the exacerbation of
respiratory conditions in children. For instance, days with "Poor" AQI ratings have been linked
with higher hospital admissions for asthma and other respiratory diseases (Peters, 1999). In more
polluted urban areas, the incidence of respiratory symptoms and diseases in children can be
significantly higher, illustrating the direct impact of air quality on pediatric respiratory health
(Brunekreef, 1997; McConnell, 1999). Longitudinal studies further suggest that children living in
areas with consistently poor air quality may experience decreased lung function and increased
chronic respiratory symptoms (Gauderman, 2004; Kinzli, 2000). Given these findings, public
health initiatives aimed at improving air quality could significantly reduce the incidence and
severity of respiratory diseases in children, underscoring the need for ongoing monitoring and
regulatory measures to control air pollution.

Problem Statement

The issue of air quality and its detrimental effects on human health has garnered substantial
attention globally, particularly concerning its impact on vulnerable populations like children.
Recent research continues to highlight that poor air quality is one of the leading environmental
threats to children's health, contributing significantly to respiratory conditions such as asthma,
bronchitis, and other chronic respiratory disorders (Landrigan, 2020). Urbanization and industrial
activities have exacerbated air pollution levels, with pollutants such as particulate matter, nitrogen
dioxide, and sulfur dioxide posing serious risks (WHO, 2019).

Despite efforts to improve air quality through various regulations and initiatives, children remain
disproportionately affected due to their developing respiratory systems and greater exposure to
ground-level air pollutants (Smith, 2021). Additionally, there is a growing concern about the long-
term effects of these exposures and the potential for lifelong health problems, which indicates an
urgent need for deeper investigation and more effective intervention strategies.

Furthermore, the existing literature often lacks comprehensive studies that consider multiple
pollutants simultaneously or explore the synergistic effects of various environmental toxins on
children’s respiratory health (Johnson & Graham, 2022). This gap in knowledge hinders the
formulation of comprehensive health policies and practices capable of adequately protecting
children from the harmful impacts of air pollution. Thus, it is imperative to conduct focused
research that elucidates the specific mechanisms by which air pollution affects pediatric respiratory
health and to develop targeted public health interventions that can mitigate these effects
effectively.
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Theoretical Framework

Environmental Determinism Theory

This theory suggests that physical environmental factors, such as geography and climate, shape
human behaviors, cultures, and health outcomes. The theory was notably developed in the works
of Ellsworth Huntington and other geographers in the early 20th century. It underscores the
importance of environmental factors, like air quality, in influencing health conditions, supporting
the study's focus on how air pollutants directly impact children's respiratory health (Huntington,
1915).

Bronfenbrenner’s Ecological Systems Theory

This theory posits that human development is influenced by different types of environmental
systems ranging from immediate surroundings (microsystem) to broader societal and cultural
contexts (macrosystem). Urie Bronfenbrenner introduced this theory in the 1970s. The theory is
relevant as it allows the study to consider various environmental layers, including home and
community air quality, and their impact on children’s health, reflecting the interaction between
multiple environmental systems (Bronfenbrenner, 1979).

Health Belief Model (HBM)

The Health Belief Model is a psychological model that explains and predicts health behaviors by
focusing on the attitudes and beliefs of individuals. Developed in the 1950s by social psychologists
Hochbaum, Rosenstock, and Kegels working in the U.S. Public Health Service. The model’s
relevance lies in its application to understanding how perceptions of air pollution risk affect
parental actions and attitudes toward mitigation, influencing the respiratory health outcomes of
children (Rosenstock, 1974)

Empirical Review

Zhang (2018) investigated the correlation between PM2.5 exposure and asthma incidents in urban
areas across China. Utilizing a large cohort of children, the researchers collected air quality data
and health outcomes from pediatric hospitals over several years. Their analysis revealed a
statistically significant correlation between increased levels of PM2.5 and higher rates of asthma
admissions in children. The study recommended enhancing air quality monitoring systems and
implementing stringent public health policies to reduce children's exposure to harmful pollutants.
This study provides critical data that can influence environmental regulations and child health
policies.

Patel and Miller (2019) focused on the immediate effects of vehicular emissions on children's
respiratory health in several urban neighborhoods in the United States. They conducted cross-
sectional surveys and correlated them with air pollution measurements, focusing on traffic-related
pollutants. Findings indicated a direct relationship between proximity to busy roads and increased
respiratory symptoms among children, such as coughing and wheezing. The researchers suggested
that urban planning initiatives should consider traffic pollution control and the development of
residential zones away from high-traffic areas to improve air quality and public health.
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Kim and Park (2020) conducted a detailed analysis of the impact of industrial air pollution on
children's respiratory health in South Korea. Employing a longitudinal study design, they tracked
the health of children living in proximity to industrial areas, analyzing data on various pollutants.
The results showed a higher prevalence of chronic respiratory symptoms and a decrease in lung
function among exposed children. Recommendations included the implementation of stricter
industrial emissions regulations and the regular health monitoring of children in affected areas,
underscoring the need for robust regulatory frameworks to protect vulnerable populations.

Thomson and colleagues (2021) evaluated the effectiveness of air purifiers in children's homes in
Canada to determine their impact on indoor air quality and respiratory health outcomes. Through
a randomized controlled trial involving several households, they found that homes equipped with
HEPA air purifiers saw significant improvements in both air quality measures and children's
respiratory symptoms. The study advocates for the widespread use of effective air purification
systems in homes, particularly those in polluted urban environments, to mitigate indoor air quality
risks.

Garcia (2022) investigated how urban green spaces can serve as a buffer against the negative health
impacts of air pollution on children in Spain. By analyzing spatial data on green space distribution
and pediatric health records, the research found that children living near larger green areas
experienced fewer adverse respiratory effects despite high levels of ambient pollution. This finding
supports the recommendation to integrate more green spaces into urban planning as a viable public
health measure to protect children from air pollution.

Lee and Nguyen (2023) analyzed socio-economic disparities in air pollution exposure and its
effects on children's respiratory health in multiple U.S. cities. Their multi-city, longitudinal study
revealed that children in lower-income neighborhoods faced higher exposure to air pollutants and
worse respiratory health outcomes compared to those in higher-income areas. The researchers
called for policy interventions that specifically target environmental inequalities, suggesting that
addressing socio-economic disparities is crucial for equitable public health solutions.

Santos (2023) focused on the long-term effects of wildfire-related air pollution on respiratory
health among children in Australia. Using a mixed-methods approach that included health data
analysis and qualitative interviews with families and healthcare providers, they documented a
significant increase in respiratory health issues during and following intense wildfire seasons. The
study recommended strengthening public health infrastructure and community awareness
programs about the risks of air pollution from wildfires, emphasizing the need for preparedness
and proactive health management during such environmental crises.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps
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Conceptual Gap: Zhang (2018) investigated the correlation between air pollution and respiratory
health outcomes in children, there is a need for research that delves deeper into the underlying
mechanisms through which specific pollutants affect respiratory health. For example, studies could
explore the biological pathways through which particulate matter (PM2.5) or vehicular emissions
exacerbate asthma symptoms or impair lung function in children. Understanding these
mechanisms could inform targeted interventions and treatment strategies for respiratory conditions
associated with air pollution exposure.

Contextual Gap: Kim and Park (2020) focused on urban environments, where air pollution tends
to be more concentrated due to industrial activities, vehicular traffic, and other anthropogenic
sources. However, there is a lack of research on air pollution and respiratory health in rural or peri-
urban areas, where different sources of pollution and socio-economic dynamics may influence
exposure and health outcomes differently. Investigating air quality and respiratory health in diverse
geographical contexts can provide a more comprehensive understanding of the impact of air
pollution on children's health.

Geographical Gap: Lee and Nguyen (2023) cited focus on specific regions or countries, such as
China, the United States, South Korea, and Canada. There is a need for research that examines air
pollution and respiratory health outcomes in understudied regions, particularly in low- and middle-
income countries where environmental regulations may be less stringent and health infrastructure
may be inadequate. Addressing this geographical gap can help identify global patterns of air
pollution-related health disparities and inform targeted interventions in regions most affected by
poor air quality.

CONCLUSION AND RECOMMENDATIONS
Conclusions

In conclusion, the research on "The Impact of Air Quality on Respiratory Health in Children™ has
underscored a critical and undeniable link between environmental air quality and the respiratory
health outcomes in young populations. Studies consistently demonstrate that pollutants such as
particulate matter, nitrogen dioxide, and sulfur dioxide, commonly found in urban and industrial
atmospheres, contribute significantly to the prevalence and severity of respiratory conditions such
as asthma, bronchitis, and other chronic respiratory disorders in children.

These findings not only highlight the vulnerability of children to environmental hazards but also
call for urgent and robust public health policies aimed at reducing air pollution levels.
Implementing stricter emission standards, enhancing green urban spaces, and promoting public
awareness about the impact of air quality are essential steps towards safeguarding the respiratory
health of children. Additionally, this research supports ongoing advocacy for continuous
monitoring of air quality, particularly in areas with high children populations, to mitigate the
adverse health impacts and ensure a healthier future for the next generation.

Recommendations
Theory
Future research should explore how specific air pollutants interact with genetic predispositions in

children to cause respiratory illnesses. This could provide a more nuanced understanding of
environmental determinism, emphasizing the biochemical interactions that mediate the
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relationship between environment and health. Researchers should consider longitudinal studies
that track air quality exposure from childhood through adulthood within the framework of
Bronfenbrenner’s Ecological Systems Theory. This approach would highlight how chronic
exposure to poor air quality impacts health over a lifetime, thereby expanding the theory to
incorporate long-term environmental effects on human development.

Practice

Implement real-time air quality monitoring systems in schools and residential areas. These systems
would provide actionable data that can be directly used by parents and school administrations to
mitigate exposure—such as altering outdoor playtimes during high pollution periods. Encourage
pediatricians and healthcare providers to routinely discuss air quality issues during visits and
provide guidance on minimizing exposure, especially in areas with known poor air quality.

Policy

Advocate for stricter emissions standards for industries and vehicles, particularly in urban areas.
Policy initiatives should aim to reduce the emission of key pollutants identified in the research as
harmful to children's respiratory health. Policies should encourage the development of green
spaces in urban planning. Urban forests and parks can act as natural air filters and provide safe
environments for children to play, away from traffic-related pollution. Launch public health
campaigns aimed at educating parents and guardians about the impacts of air pollution on
children's health and practical steps to minimize exposure. These campaigns can also promote
advocacy for cleaner air policies.
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