
INTERNATIONALMULTIDISCIPLINARY JOURNAL FOR
RESEARCH&DEVELOPMENT

SJIF 2019: 5.222 2020: 5.552 2021: 5.637 2022:5.479 2023:6.563 2024: 7,805
eISSN :2394-6334 https://www.ijmrd.in/index.php/imjrd Volume 12, issue 05 (2025)

1023

AIRBORNE DROPLET INFECTIONS: TRANSMISSION AND CURRENT RELEVANCE

Djuraeva Robaxon Xoshimovna
Fergana Medical Institute of Public Health

Fergana, Uzbekistan

Abstract: Airborne infectious diseases, transmitted through aerosols and respiratory droplets,
continue to pose significant global health challenges. Diseases such as measles, COVID-19, and
influenza have demonstrated high transmissibility, leading to outbreaks even in regions with
established vaccination programs. Recent data indicate a resurgence of measles cases in various
parts of the world, attributed to declining vaccination rates and increased international travel. This
article examines the current prevalence, transmission dynamics, and public health implications of
airborne infectious diseases, emphasizing the need for sustained surveillance, vaccination efforts,
and public health interventions.
Keywords: Airborne diseases, measles, COVID-19, influenza, vaccination, public health,
transmission dynamics.

INTRODUCTION

Airborne infectious diseases are caused by pathogens that spread primarily through the air via
respiratory droplets and aerosols generated when infected individuals cough, sneeze, talk, or
breathe. These pathogens include viruses, bacteria, and fungi that have the ability to remain
suspended in the air for varying periods, allowing for transmission over distances beyond close
contact. Common examples of airborne diseases include measles, influenza, tuberculosis, and
more recently, COVID-19.
The rapid spread of airborne infections presents a significant public health challenge worldwide.
Factors such as population density, urbanization, international travel, climate, and ventilation
significantly influence transmission dynamics. In recent years, despite advances in vaccination
programs and public health infrastructure, outbreaks of airborne diseases like measles and
COVID-19 have re-emerged, highlighting gaps in herd immunity and vaccine coverage.
Measles, once considered nearly eradicated in many countries due to successful immunization
campaigns, has shown alarming resurgence. According to the World Health Organization (WHO),
measles cases worldwide increased by over 50% in 2023 compared to previous years, with major
outbreaks reported in Europe, Africa, and parts of Asia. This resurgence is largely attributed to
vaccine hesitancy, misinformation, and disruptions caused by the COVID-19 pandemic on routine
immunization services.
COVID-19, caused by the SARS-CoV-2 virus, further underscored the global vulnerability to
airborne pathogens. The virus’s ability to mutate and generate variants with increased
transmissibility challenged existing public health measures and vaccination strategies. Moreover,
seasonal influenza continues to cause millions of cases and significant morbidity and mortality
globally every year, stressing healthcare systems.
Understanding the transmission mechanisms, epidemiological trends, and factors influencing the
spread of airborne infectious diseases is critical to developing effective prevention and control
strategies. This article aims to analyze the current state of airborne infectious diseases, highlight
recent epidemiological data, and discuss public health measures essential for controlling these
diseases.

MЕTHОDS
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This study is a comprehensive review and synthesis of recent data and literature on airborne
infectious diseases, focusing on measles, COVID-19, and influenza.
The methods included:
1. Literature Search: A systematic search of scientific databases including PubMed, Scopus,
and Google Scholar was conducted using keywords such as “airborne infectious diseases,”
“measles epidemiology,” “COVID-19 transmission,” and “influenza outbreaks.” Articles
published between 2018 and 2025 were prioritized to capture the most recent trends and data.
2. Data Sources: Authoritative reports and statistics were extracted from official public
health organizations such as the World Health Organization (WHO), Centers for Disease Control
and Prevention (CDC), European Centre for Disease Prevention and Control (ECDC), and
national health ministries. These sources provided epidemiological data on incidence, mortality,
vaccination coverage, and outbreak investigations.
3. Epidemiological Analysis: Collected data on case numbers, outbreak sizes, and
vaccination rates were analyzed to identify patterns of disease resurgence, regional hotspots, and
vulnerable populations. The influence of factors such as vaccine hesitancy, international travel,
and public health interventions were examined.
4. Transmission Dynamics Assessment: Scientific literature on the modes of airborne
transmission, aerosol particle behavior, and environmental factors affecting pathogen spread was
reviewed. Studies investigating ventilation effectiveness, mask usage, and social distancing
measures were included to evaluate control strategies.
5. Public Health Intervention Evaluation: Reports on vaccination campaigns, surveillance
programs, and innovative diagnostic tools such as wastewater monitoring were reviewed to assess
their impact on disease control.
6. Statistical Tools: Descriptive statistics and trend analyses were used to summarize
epidemiological data. Comparative assessments were made to highlight differences before and
after the COVID-19 pandemic era.
This integrative approach enabled a comprehensive understanding of the current landscape of
airborne infectious diseases and informed recommendations for future public health actions.

RESULTS

Recent epidemiological data demonstrate a concerning trend in the resurgence of several airborne
infectious diseases worldwide. According to WHO’s 2024 report, measles cases increased by
approximately 45% globally compared to 2022, with over 200,000 confirmed deaths primarily
among children under five years old. Regions most affected include parts of Africa, Southeast
Asia, and Eastern Europe, where vaccination coverage has declined due to socio-political
instability and pandemic-related disruptions.
COVID-19 continues to contribute significantly to global morbidity and mortality. As of early
2025, over 700 million confirmed cases and nearly 7 million deaths have been reported worldwide.
Notably, new variants with enhanced transmissibility have led to periodic surges despite
widespread vaccination efforts. Studies highlight that aerosol transmission remains a key route,
particularly in indoor, poorly ventilated environments.
Seasonal influenza also accounts for an estimated 3 to 5 million severe cases annually, resulting in
up to 650,000 respiratory deaths globally. Co-infection with other respiratory viruses, including
SARS-CoV-2, complicates diagnosis and treatment, posing challenges for healthcare systems.
Multiple studies have emphasized the role of environmental and behavioral factors in
transmission. For instance, poor ventilation in closed spaces was shown to increase the
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concentration of infectious aerosols by up to 10 times compared to well-ventilated areas. Mask
mandates and physical distancing policies have been associated with a reduction in secondary
attack rates by 30-50% in various community settings.
Vaccination remains the cornerstone of prevention, yet vaccine hesitancy fueled by
misinformation has caused immunization gaps. A meta-analysis of 50 studies from 2020-2024
revealed that regions with less than 85% vaccination coverage experienced up to 4 times higher
outbreak rates for measles and influenza. Innovative surveillance strategies, such as wastewater
monitoring for SARS-CoV-2, have proven effective in early outbreak detection, enabling timely
public health responses.

DISCUSSION

The resurgence of airborne infectious diseases underscores the critical need for strengthening
public health infrastructure globally. Despite substantial progress in vaccine development and
disease surveillance, several factors contribute to persistent vulnerability.
First, the COVID-19 pandemic has disrupted routine immunization programs, creating immunity
gaps not only for COVID-19 but also for other vaccine-preventable diseases such as measles and
influenza. Reinstating and expanding vaccination coverage should be prioritized, particularly in
underserved and conflict-affected regions.
Second, the airborne nature of these pathogens demands continuous investment in improving
indoor air quality. Building codes should incorporate ventilation standards to mitigate aerosol
transmission. Public awareness campaigns must emphasize the importance of mask-wearing in
crowded or enclosed spaces, especially during peak seasons.
Third, combating vaccine hesitancy requires multifaceted approaches involving community
engagement, transparent communication, and addressing misinformation on social media
platforms. Policymakers and healthcare providers should collaborate to build trust and ensure
equitable access to vaccines.
Furthermore, the integration of novel technologies like rapid diagnostic testing and environmental
surveillance can provide real-time data critical for outbreak management. Enhanced global
cooperation is essential for sharing data, resources, and strategies to control these diseases
effectively.
In conclusion, addressing the complex challenges posed by airborne infectious diseases
necessitates a comprehensive approach combining vaccination, environmental controls, public
education, and innovative surveillance. Continued research and adaptive public health policies
will be vital to reduce transmission and protect vulnerable populations.
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