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ABSTRACT: This article conducts a systematic review of the complex mechanisms linking
global climate change to the increasing prevalence and severity of allergic diseases, such as
allergic rhinitis and asthma. Climate change drivers, including rising temperatures and elevated
atmospheric CO2, directly impact aeroallergen-producing flora. This leads to longer, more
intense pollen seasons, higher pollen production, and increased allergenicity of pollen grains.
Furthermore, the interaction between chemical air pollutants (often from the same sources as
CO2) and pollen creates a synergistic effect that exacerbates respiratory inflammation. This
paper, structured in the IMRAD format, analyzes this immuno-toxicological and ecological
evidence. It then proposes that enhancing public ecological literacy (a subset of environmental
health literacy) is a critical, non-clinical strategy for both mitigation (supporting policies that
reduce climate change) and adaptation (empowering individuals to reduce personal exposure).
The results synthesize key data into tables of climate-driven mechanisms and corresponding
literacy-based interventions. The article concludes with extensive recommendations for
integrating climate-health literacy into public health, clinical practice, and educational policy as
a primary tool for disease prevention in a changing climate.
Keywords: climate change, allergy, allergic rhinitis, asthma, pollen, aeroallergens, ecological
literacy, environmental health literacy, public health, prevention.

IQLIM O‘ZGARISHINING ALLERGIK KASALLIKLAR O‘SISHIDAGI ROLI:
EKOLOGIK SAVODXONLIK YUMSHATISH VA MOSLASHISH STRATEGIYASI

SIFATIDA

ANNOTATSIYA: Ushbu maqolada global iqlim o'zgarishi va allergik rinit va astma kabi
allergik kasalliklarning tarqalishi va og'irligining ortishi o'rtasidagi murakkab bog'liqlik
mexanizmlari tizimli tahlil qilingan. Iqlim o'zgarishining harakatlantiruvchi kuchlari, jumladan,
haroratning ko'tarilishi va atmosferadagi CO2 miqdorining oshishi, aeroallergen ishlab
chiqaruvchi o'simliklarga bevosita ta'sir qiladi. Bu esa o'simliklarning gulchang mavsumining
uzayishiga va kuchayishiga, ko'proq gulchang ishlab chiqarilishiga va gulchang donalarining
allergenlik xususiyatining oshishiga olib keladi. Bundan tashqari, havoni kimyoviy
ifloslantiruvchi moddalar (ko'pincha CO2 bilan bir xil manbalardan) va gulchanglarning o'zaro
ta'siri nafas yo'llari yallig'lanishini kuchaytiradigan sinergik ta'sir ko'rsatadi. IMRAD formatida
tuzilgan ushbu maqolada ushbu immuno-toksikologik va ekologik dalillar tahlil qilingan.
Shuningdek, unda aholining ekologik savodxonligini (ekologik salomatlik savodxonligining bir
qismi) oshirish yumshatish (iqlim o'zgarishini kamaytiradigan siyosatni qo'llab-quvvatlash) va
moslashish (odamlarning shaxsiy ta'sirini kamaytirish imkoniyatlarini kengaytirish) uchun
muhim, noklinik strategiya ekanligi ilgari suriladi. Natijalar asosiy ma'lumotlarni iqlimga bog'liq
mexanizmlar va ularga mos keladigan savodxonlikka asoslangan aralashuvlar jadvallarida
umumlashtiradi. Maqola iqlim o'zgarishi sharoitida kasalliklarning oldini olishning asosiy
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vositasi sifatida iqlim-salomatlik savodxonligini jamoat sog'lig'i, klinik amaliyot va ta'lim
siyosatiga integratsiya qilish bo'yicha keng qamrovli tavsiyalar bilan yakunlanadi.
Kalit so'zlar: iqlim o'zgarishi, allergiya, allergik rinit, astma, gulchang, aeroallergenlar,
ekologik savodxonlik, atrof-muhit salomatligi savodxonligi, jamoat salomatligi, profilaktika.

РОЛЬ ИЗМЕНЕНИЯ КЛИМАТА В РОСТЕ АЛЛЕРГИЧЕСКИХ ЗАБОЛЕВАНИЙ:
ЭКОЛОГИЧЕСКАЯ ГРАМОТНОСТЬ КАК СТРАТЕГИЯ СМЯГЧЕНИЯ

ПОСЛЕДСТВИЙ И АДАПТАЦИИ

АННОТАЦИЯ: В статье проводится систематический обзор сложных механизмов,
связывающих глобальное изменение климата с увеличением распространенности и
тяжести аллергических заболеваний, таких как аллергический ринит и астма. Факторы
изменения климата, включая повышение температуры и повышенный уровень CO2 в
атмосфере, напрямую влияют на флору, производящую аэроаллергены. Это приводит к
более длительным и интенсивным сезонам цветения, увеличению производства пыльцы и
повышению ее аллергенности. Кроме того, взаимодействие между химическими
загрязнителями воздуха (часто из тех же источников, что и CO2) и пыльцой создает
синергетический эффект, усугубляющий респираторное воспаление. В данной статье,
структурированной в формате IMRAD, анализируются эти иммуно-токсикологические и
экологические данные. Затем выдвигается предположение, что повышение экологической
грамотности населения (части грамотности в вопросах гигиены окружающей среды)
является критически важной неклинической стратегией как для смягчения последствий
(поддержка политики, направленной на сокращение изменения климата), так и для
адаптации (расширение прав и возможностей людей по снижению личного воздействия).
Результаты синтезируют ключевые данные в таблицы климатических механизмов и
соответствующих интервенций, основанных на грамотности. Статья завершается
обширными рекомендациями по интеграции грамотности в вопросах климата и здоровья в
государственное здравоохранение, клиническую практику и образовательную политику в
качестве основного инструмента профилактики заболеваний в условиях меняющегося
климата.
Ключевые слова: изменение климата, аллергия, аллергический ринит, астма, пыльца,
аэроаллергены, экологическая грамотность, грамотность в вопросах гигиены окружающей
среды, общественное здравоохранение, профилактика.

INTRODUCTION
The prevalence of allergic diseases, including allergic rhinitis, atopic dermatitis, and asthma, has
increased dramatically worldwide over the past several decades. This rise has been too rapid to
be explained by genetic shifts alone, pointing definitively toward environmental factors
(D'Amato et al., 2020). While hygiene hypotheses and lifestyle changes are significant, an
overwhelming body of evidence now implicates global climate change as a major driver and
amplifier of allergic disease.
Climate change, driven by anthropogenic greenhouse gas emissions, manifests as rising mean
temperatures, elevated atmospheric CO2 concentrations, and an increased frequency of extreme
weather events. These macro-environmental shifts have profound impacts on regional
ecosystems, particularly on the phenology, distribution, and biochemistry of allergen-producing
plants and molds.
From a hygienic and preventive medicine perspective, this new reality requires an evolution in
our approach. The link between environment and health is no longer a static one; it is a dynamic,
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rapidly worsening threat. The "hygienic significance" lies in understanding that climate change is
not a distant ecological problem but an immediate, personal health threat that is exacerbating
respiratory morbidity.
This paper posits that ecological literacy—the ability to understand and act upon information
about environmental health risks—is a critical public health intervention. It serves a dual purpose:
1) Adaptation: Empowering individuals to reduce their personal exposure to climate-driven
allergens, and 2) Mitigation: Fostering public understanding and support for the large-scale
climate policies that are essential for long-term primary prevention. This article aims to
systematically review the mechanisms of climate-driven allergy and evaluate the role of
ecological literacy as a core strategy for response.

LITERATURE REVIEW
The literature connecting climate change and allergology has grown substantially. Foundational
studies by Ziska et al. (2019) have demonstrated, both in laboratory and field settings, that
elevated CO2 levels act as a "fertilizer" for plants, causing them to grow larger and, most
critically, produce significantly more pollen per plant. This "CO2 fertilization effect" directly
increases the allergen load in the environment.
Simultaneously, rising temperatures have been shown to alter plant phenology. Reviews by
Beggs (2021) confirm that pollen seasons for many allergenic species (e.g., birch, ragweed) are
starting earlier and lasting longer, extending the window of exposure for sensitized individuals.
Furthermore, the immuno-toxicological literature highlights a "synergistic" or "double-hit"
hypothesis. Pollutants such as ozone (O3) and particulate matter (PM2.5), which often share
sources with CO2 (i.e., fossil fuel combustion), can chemically alter pollen grains, increasing
their allergenicity. These same pollutants also damage the epithelial lining of the respiratory tract,
making it more permeable and susceptible to allergic sensitization (D'Amato et al., 2020).
On the behavioral side, the literature on Environmental Health Literacy (EHL) (e.g., Finn &
O'Fallon, 2017) provides a framework for intervention. However, a significant "KAP gap"
(Knowledge-Attitude-Practice) exists. While the public may be generally aware of "climate
change" and "allergies," studies show they seldom connect the two (Pahlow et al., 2020). People
may not understand why their allergies are worse, attributing it to personal, rather than
environmental, factors. This review synthesizes these distinct fields to frame a cohesive public
health response.

METHODS
This study utilized a systematic review methodology to synthesize evidence from three distinct
but related fields: climatology, allergology, and public health education.
Search strategy - A comprehensive search of PubMed, Scopus, and Web of Science was
conducted for articles published from 2000 to 2025. Search terms included: ("climate change"
OR "global warming") AND ("allergy" OR "asthma" OR "allergic rhinitis" OR "pollen" OR
"aeroallergen") AND ("public health" OR "awareness" OR "ecological literacy" OR
"environmental health literacy").
Inclusion criteria - Systematic reviews, meta-analyses, or large cohort studies linking climate
drivers (temp, CO2) to allergen production or allergic disease outcomes. Studies (experimental
or observational) on the synergistic effects of pollution and pollen. Studies or conceptual papers
on ecological/health literacy as a strategy for climate adaptation or health promotion.
Exclusion criteria - Studies focused purely on food allergies (unless a climate link was
established). Studies focused purely on clinical treatment without an environmental or preventive
context. Case reports or editorials.
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A total of 82 articles were identified as relevant for full-text review. Data from 51 selected
studies were extracted and synthesized to develop the two primary frameworks presented in the
results section: (1) the mechanisms of impact, and (2) the literacy-based interventions.

RESULTS
The synthesis of the reviewed literature clearly identifies the primary mechanisms of climate-
driven allergic disease and provides a framework for corresponding EHL interventions.
Table 1: Mechanisms linking climate change to increased allergic disease burden

Climate change
driver

Direct
biophysical
impact

Impact on
aeroallergens

Consequence for allergic
disease

Increased
Atmospheric CO2

"CO2
Fertilization"
effect.

1. Increased plant
biomass.
2. Significantly higher
pollen production per
plant.
3. Potentially higher
allergen content (e.g.,
Amb a 1 in ragweed).

Increased Allergen Load:
Higher concentration of
pollen in the air, leading to
higher exposure dose and
sensitization rates.

Rising
Temperatures

Warmer winters
and springs.

1. Longer Pollen
Seasons: Earlier start,
later end.
2. Geographic Spread:
Allergenic plants (e.g.,
ragweed) can survive in
new, previously colder
latitudes.

Prolonged Exposure:
Increased duration of
symptoms, chronic
inflammation, and new
populations being exposed
to novel allergens.

Extreme Weather
Events (e.g.,
Thunderstorms,
high winds)

Changes in
atmospheric
humidity and
pressure.

Pollen Grain Rupture:
Osmotic shock during
thunderstorms can burst
pollen grains into
smaller, paucimicronic
particles.

"Thunderstorm Asthma":
Penetration of fine
allergenic particles deep
into the lower airways,
triggering severe,
widespread asthma
exacerbations.

Co-Pollutant
Interaction
(Ozone, PM2.5,
NOx)

Pollutants (from
same fossil fuel
sources) interact
with allergens.

1. Increased
Allergenicity:
Pollutants can
chemically modify
pollen proteins.
2. Airway Adjuvant
Effect: Pollutants
damage respiratory
epithelium.

Synergistic Effect: 1. More
"aggressive" allergens.
2. Weakened lung defense,
making it easier for
allergens to trigger a
response.

This table summarizes the direct and indirect impacts of climate change on aeroallergens and
human health.

Table 2: Framework of ecological literacy interventions for allergic disease adaptation
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EHL Domain Intervention / key
knowledge

Adaptive behavior
enabled

Public health
outcome

Risk
recognition

Understanding the local risk:
Which pollens? When? How
does the AQI interact?

Ability to read and
interpret integrated
pollen and air quality
forecasts.

Reduced acute
exacerbations by
avoiding "surprise"
exposures.

Personal
protective
action
(Adaptation)

Knowledge of "low-cost"
interventions: window
closure, time-of-day for
outdoor activity, mask-
wearing, home air filtration.

Proactive
management of the
personal micro-
environment to
reduce inhaled
allergen load.

Fewer high-symptom
days, reduced
medication use,
improved quality of
life.

Clinical self-
advocacy

Communicating
environmental triggers to
healthcare providers.
Understanding why
medication is needed (e.g.,
pre-treating before a high-
pollen day).

Improved patient-
doctor dialogue;
better medication
adherence; demand
for climate-aware
healthcare.

Better clinical
management; reduced
emergency department
visits.

Community &
Mitigative
action

Understanding the root
causes (CO2, pollution) and
local solutions (e.t., urban
greening with low-allergen
plants, clean energy
policies).

Advocacy for clean
air policies and
climate-smart urban
planning.

Long-Term Primary
Prevention: Reduced
community-level
exposure and tackling
the root cause of the
problem.

This table maps EHL domains to specific actions and outcomes for reducing the allergic burden.

DISCUSSION
The results of this review confirm that the "allergy epidemic" is, in part, a "climate epidemic."
The mechanisms described in Table 1 are not future projections; they are documented, ongoing
processes. Climate change is actively altering the quantity, duration, and quality of the
aeroallergens we inhale. The synergistic effect with co-pollutants (Table 1, Mechanism 4) is
particularly critical from a public hygiene perspective, as it demonstrates that clean air policies
are not just climate policies but are also immediate, high-impact allergy prevention policies.
This evidence necessitates a new "hygienic" practice. The central challenge, as identified in the
literature, is the profound gap between this scientific reality and public awareness. Ecological
literacy (Table 2) is the bridge. Our results suggest that interventions must move beyond generic
"allergy" advice. An effective EHL program for allergy would be "climate-smart."
This means public health messages must be integrated. It is no longer sufficient to check just the
pollen count or just the AQI. A literate individual must be taught to understand the interaction—
that a "moderate" pollen day can feel like a "high" pollen day if O3 or PM2.5 levels are also high.
This "respiratory health forecast" (EHL Domain 1) is a critical, yet largely unimplemented,
public health tool.
Furthermore, EHL empowers individuals (Domain 2, 3) and communities (Domain 4). It re-
frames the patient from a passive victim of their allergy to an active agent in managing their
environmental exposure. It also, crucially, connects personal health (my asthma) to global policy
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(climate action), creating the political will for mitigation, which is the only true primary
prevention strategy.

CONCLUSION
This systematic review confirms that global climate change is a significant, direct-acting driver
of the increasing prevalence and severity of allergic respiratory diseases. The mechanisms are
clear, synergistic, and well-documented: rising CO2 levels fertilize plants to produce more
pollen, rising temperatures lengthen the pollen season, and co-pollutants exacerbate the immune
response. This transforming allergenic landscape represents a primary, non-infectious challenge
for modern hygiene and preventive medicine.
The central conclusion of this paper is that clinical interventions alone are insufficient to manage
this escalating crisis. A robust, non-clinical strategy is urgently required, and ecological literacy
is the most promising candidate. This literacy is the tool that enables both adaptation and
mitigation. It empowers individuals with the knowledge to protect themselves from climate-
driven environmental threats (adaptation) and empowers the public to advocate for the systemic
policies (e.t., emissions reduction) that address the root cause of the problem (mitigation).
Based on these findings, we propose the following recommendations:
For Public Health Agencies - Develop and disseminate integrated "Respiratory Health Forecasts"
that combine pollen data, mold spore counts, AQI, and temperature. This provides a single,
actionable risk index for the public.
For Healthcare Systems - "Climate-Health Literacy" must be integrated into medical and nursing
education. Allergists, pulmonologists, and primary care physicians must be trained to counsel
patients on environmental triggers, pollen-pollution synergy, and adaptive behaviors (e.g., proper
mask use, air filtration).
For Educational Policy - School health and science curricula must explicitly connect climate
change to personal health impacts, such as allergies. This builds a foundation of literacy for the
next generation.
For Urban Planning - Municipal "hygiene" must include "environmental hygiene." This includes
policies for urban greening that specifically mandate the planting of low-allergen (or non-
allergenic) trees and plants, especially in schools and residential areas.
For Future Research - Intervention studies are needed to design and test the effectiveness of EHL
programs. We must measure not just changes in "knowledge" but quantifiable changes in
"practice" (e.g., mask usage, air purifier adoption) and, ultimately, health outcomes (e.g.,
reduced ER visits for asthma).
In conclusion, climate change is loading the "environmental gun," and co-pollutants are helping
to pull the trigger. Ecological literacy is what teaches the public how to build defenses, reduce
their exposure, and, most importantly, join the collective effort to disarm the threat at its source.
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