Journal of Advances and Scholarly Research In Allied Education
Vol.22, Issue No. 2 March-2025, ISSN 2230-7540

W) Check for updates d ) https://doi.org/10.29070/7zkhp980

The Global Burden of Infectious Diseases: A
Comparative Analysis of Transmission Modes and
Prevention Strategies

Ali Ebrahim Ali Swadil*, Abdulaziz Twfeq Alanter2, Abdulhadi Abdullah
Alqahtani3, Shroog Herab Faraj Almotairi4, Fadiah Aydh Almutairis,
Asrar Abed Alqurashi6
ali-sw-3@hotmail.com
1 Nursing Technician, Prince Sultan Military Medical City (PSMMC), Riyadh, KSA
2 Pharmacy Technician, Prince Sultan Military Medical City (PSMMC), Riyadh, KSA
3 Pharmacy technician, Prince Sultan Military Medical City (PSMMC), Riyadh, KSA
4 Pharmacist, Prince Sultan military medical City, Riyadh, Riyadh, KSA
5 Pharmacist, Prince Sultan military medical City, Riyadh, Riyadh, KSA
6 Pharmacist, Prince Sultan military medical City, Riyadh, Riyadh, KSA

Abstract: Globally, infectious illnesses continue to be a major source of morbidity and mortality, especially in
low- and middle-income nations. Each area, pathogen, and route of transmission has a different epidemiology of
infectious illnesses. This study examines the prevalence of infectious illnesses worldwide, emphasizing the
respiratory, vector-borne, waterborne, and contact modes of transmission. It also assesses how well preventative
measures work to stop the spread of infections. A comparative examination of incidence, death, and preventative
efficacy is provided based on data taken from international health organizations. The findings imply that certain
treatments, such immunization, vector control, and better sanitation, can considerably lower the incidence of
illness. However, in many areas, effective prevention and control are hampered by worldwide inequities in
healthcare access.
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INTRODUCTION

There has been an ongoing danger to public health across the world from infectious illnesses,
which are a major cause of sickness and mortality, especially in poor countries. Although many
ilinesses are less severe now because to public health and medical innovations, new infections
and the growth of bacteria that are resistant to drugs are constant threats. Developing
successful solutions for disease prevention and control requires a thorough understanding of
the mechanics of disease transmission.

Ali Ebrahim Ali Swadi, Abdulaziz Twfeq Alanter, Abdulhadi Abdullah Algahtani,

Shroog Herab Faraj Almotairi, Fadiah Aydh Almutairi, Asrar Abed Alqurashi
www.ignited.in 147


https://doi.org/10.29070/7zkhp980

Journal of Advances and Scholarly Research In Allied Education
Vol.22, Issue No. 2 March-2025, ISSN 2230-7540

This article takes a look at the four main ways infectious diseases may spread: via the air,
through water, and through direct touch, and it compares and contrasts the efficacy of several
preventative measures, such as immunization, vector control, better sanitation, and personal
cleanliness. In order to address the ongoing disparities in disease burden around the world and

to prioritize public health measures, this comparative study is crucial.
OBJECTIVES
e To assess the global burden of infectious diseases based on transmission mode.
e To analyze the effectiveness of prevention strategies in reducing disease incidence.
e To identify global health disparities in infectious disease prevention and control.
METHODS

This research surveyed the existing literature and combed through data collected by
international health agencies including the CDC, WHO, and the Global Burden of Disease
(GBD) Study. Respiratory, vector-borne, waterborne, and contact-based transmission were the
four categories of transmission for which statistics on incidence, death, and preventative
actions were compiled. Immunization, vector control, sanitation improvements, and personal
hygiene were some of the preventative measures that were compared in the research. Global
trends and regional disparities in illness burden were the primary foci of the data, which
covered the years 2000-2023.

RESULTS AND DISCUSSION
Global Burden of Infectious Diseases by Transmission Mode

Depending on the route of transmission, certain infectious illnesses tend to be more common
in some parts of the world than others. Respiratory diseases, such as influenza and COVID-
19, have the highest global incidence, while vector-borne diseases, such as malaria, are

concentrated in tropical and subtropical regions.
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Table 1: Global Burden of Infectious Diseases by Transmission Mode (2023)

Global Global Primary
Transmission Example Incidence Mortality
. -~ - Affected
Mode Diseases (million (million Regions
cases) deaths)
Influenza, Global, with
Respiratory COVID-19, 1,500 4.0 peaks in
B urban areas
Malaria Sut?-Saharan
Vector-borne . 400 0.7 Africa, South
Dengue, Zika .
Asia
Cholera, Sub-Saharan
Waterborne Hepatitis A, 200 0.4 Africa, South
Typhoid Asia
Global,
HIV, concentrated
Contact-based | Hepatitis B, 37 1.6 in low-
MRSA income
regions

Respiratory Transmission

On a global scale, respiratory infections rank first among infectious illnesses. Direct human-
to-human transmission or indirect surface-to-surface transmission of certain diseases is

possible via droplets released when coughing, sneezing, or speaking.

Prevention Strategies: When it comes to protecting against respiratory diseases, nothing
beats a vaccine. For instance, research has shown that, depending on the vaccination strain
match, the yearly flu shot may decrease sickness by as much as 60%. In addition, the
worldwide pandemic's impact on severe sickness and fatality rates has been mitigated by the
development of COVID-19 vaccinations.
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Table 2: Effectiveness of Prevention Strategies for Respiratory Infections

Prevention . Diseases
[0)
Strategy Effectiveness (%0) Prevented Challenges
Influenza Vaccine
— ono , : :
Vaccination 60-90% COVID-19, TB hesﬂan_cyz strain
variation
. Influenza Compliance
-609 ' '
Mask Wearing 40-60% COVID-19 supply shortages
Hand Hygiene 20-40% Resplratory Behavioral
viruses adherence

Vector-borne Transmission

Mosquitoes, ticks, and other insects are the main vectors that carry illnesses that are carried by
vectors. Malaria, dengue fever, and the Zika virus disproportionately strike underserved

tropical and subtropical areas.

Prevention Strategies: A key component of malaria preventive efforts has been vector control
programs, which include insecticide-treated bed nets (ITNs) and indoor residual spraying
(IRS). Using ITNs may cut malaria cases in half, while IRS can protect a whole community.

Table 3: Effectiveness of Vector Control Strategies

Prevention . Diseases
(o)

Strategy Effectiveness (%0) Prevented Challenges
Insecticide

Insecticide-treated . resistance
0 b

Bed Nets (ITNs 50% Malaria coverage in rural
areas

Insecticide

Indoor Residual . resistance
- [0) y

Spraying (IRS) 30-40% Malaria, Dengue logistical
challenges
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Sustainability,
30% Malaria, Dengue environmental
concerns

Larval Source
Management

Waterborne Transmission

Contaminated water is the vector for the transmission of infectious illnesses including cholera,

hepatitis A, and typhoid. In places where people don't have easy access to clean water and
proper sanitation, these illnesses tend to run rampant.

Prevention Strategies: If we want to lessen the impact of waterborne infections, we must
prioritize WASH (water, sanitation, and hygiene) improvements. Reducing the prevalence of
diarrheal diseases by as much as 60% is possible with better access to sanitation and clean

water, according to studies.

Table 4: Effectiveness of Water and Sanitation Interventions

Prevention . Diseases
[0)
Strategy Effectiveness (%0) Prevented Challenges
- . Infrastructure
Safe Drinking Cholera, Typhoid,
60% 7 costs,
Water Hepatitis A .
maintenance
Improved
Sanitation 40-50% Diarrheal diseases Access in rural
Facilities
Behavioral
Handwashing with Waterborne and adherence,
20-30% .
Soap contact diseases resource
availability

Contact-based Transmission

HIV, hepatitis B, and methicillin-resistant Staphylococcus aureus (MRSA) are all examples of
contact-based infectious illnesses. Because of their largely asymptomatic nature and lengthy

incubation periods, these illnesses represent a major threat to world health.
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Prevention Strategies: Effective barrier technologies, such as condoms, and vaccination
programs are in place to prevent the spread of sexually transmitted illnesses, such as HIV and
hepatitis B. In order to avoid healthcare-associated illnesses, it is essential to implement
infection control procedures in healthcare settings. These activities include using personal

protective equipment (PPE) and practicing good hand hygiene.

Table 5: Effectiveness of Prevention Strategies for Contact-based Infections

Prevention . Diseases
0)
Strategy Effectiveness (%0) Prevented Challenges
Condom Use 80-90% HIV, Hepatitis B Stlgmg, access In
certain regions
. Vaccine coverage,
Hepatitis B 90-95% Hepatitis B cold chain
Vaccination -
logistics
o Compliance,
Hand Hygiene in 30-40% MRS_A_, C. [eSOLICe
Healthcare difficile L
limitations

Global Health Disparities

Significant differences in healthcare access, especially in low-income countries, exist despite
the availability of effective preventative interventions. Because to the lack of healthcare
facilities, sanitary facilities, and immunizations, infectious illnesses strike these regions more
severely. Healthcare access, disease preventive funding, and public health infrastructure

investment must all be prioritized on a worldwide scale if these inequalities are to be reduced.
CONCLUSION

Particularly in nations with low or medium economic levels, infectious illnesses continue to
be a major problem worldwide. Disparities in healthcare access continue to be a major obstacle
to continued development, despite the fact that these illnesses have been significantly reduced
by vaccination, vector control, and sanitation improvements. In order to tackle these issues,
global health programs should target underprivileged areas in particular, with the goal of

increasing their access to healthcare and preventative measures.
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RECOMMENDATIONS

To further reduce the global burden of infectious diseases, the following recommendations are

proposed:

1. Expand Vaccination Programs: Increase global vaccine coverage, especially in low-

income regions where preventable diseases remain prevalent.

Invest in VVector
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