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ABSTRACT

Cloth face masks have been widely used as a public health
intervention to reduce the spread of respiratory viruses,
particularly during the COVID-19 pandemic. While
medical-grade masks are known for their efficacy, cloth masks
have gained attention due to their accessibility, affordability,
and ease of production. This review evaluates the
effectiveness of cloth masks in preventing viral transmission,
focusing on their filtration efficiency, wearability, and public
compliance. The limitations of cloth masks, such as
inconsistent performance and inadequate fit, are discussed
alongside strategies to improve their protective potential.

Introduction

Respiratory viruses, such as influenza, SARS-CoV-2, and
rhinoviruses, primarily spread through respiratory droplets
and aerosols. The use of face masks has been identified as an
effective non-pharmaceutical intervention to reduce viral
transmission. During the COVID-19 pandemic, the demand
for medical-grade masks exceeded supply, prompting
widespread use of cloth masks.

Cloth masks vary in material, design, and construction, which
can influence their protective capabilities. Unlike
medical-grade masks, they lack standardization, raising
questions about their efficacy. This review aims to summarize
the current evidence on the effectiveness of cloth masks in
preventing viral spread and to provide insights into their
advantages, limitations, and areas for improvement.

1. Mechanism of Protection

Cloth masks act as a physical barrier, trapping respiratory
droplets emitted during speaking, coughing, or sneezing.
Studies have shown that masks with multiple layers of tightly
woven fabric can reduce the expulsion of droplets containing
viruses (1). Additionally, cloth masks may offer some
protection to the wearer by filtering incoming particles, though
their efficacy in this regard is generally lower than that of
medical-grade masks.

2. Factors Influencing Effectiveness
2.1. Material and Design

The type of fabric and number of layers significantly impact a
mask's filtration efficiency.

e Tightly woven fabrics (e.g., cotton) provide better
filtration compared to loosely woven fabrics.
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e Multiple layers improve filtration efficiency, with
studies reporting up to 50-70% particle filtration in
three-layer masks (2,3)

e Masks incorporating synthetic materials, such as
polypropylene, can enhance filtration through
electrostatic properties.

2.2. Fit and Seal

Cloth masks often fail to provide a tight seal around the face,
allowing unfiltered air to enter or escape. Gaps around the
edges significantly reduce their effectiveness compared to
medical masks (4).

2.3. Reusability and Maintenance

The ability to wash and reuse cloth masks makes them more
sustainable, but improper cleaning can compromise their
performance. Frequent washing with detergent can degrade
the fabric and reduce filtration efficiency over time (5).

3. Advantages of Cloth Masks

e Accessibility and Cost-Effectiveness: Cloth masks
are inexpensive and widely available, making them
accessible to populations in resource-limited settings.

o Environmental Benefits: Unlike disposable masks,
cloth masks can be reused, reducing medical waste.

e Public Compliance: The ability to customize and
design cloth masks enhances their acceptability and
encourages widespread use.

4. Limitations

e Lower Filtration Efficiency: Cloth masks generally
provide less protection compared to surgical masks
and N95 respirators.

e Inconsistent Performance: Variability in material,
design, and fit leads to inconsistent levels of
protection.

e Risk of Contamination: Improper handling and
cleaning can turn masks into vectors for viral
transmission.

5. Evidence from Recent Studies
Filtration Efficiency

Study demonstrated that multi-layered cloth masks can filter
50-70% of particles larger than 0.3 microns, while single-layer
masks provide significantly lower efficiency.



Real-World Effectiveness

A randomized trial by Maclntyre et al. (2015) (6) found that
cloth masks were less effective than medical masks in
preventing respiratory infections among healthcare workers,
though they still offered some protection compared to no mask
at all.

Community Use

Howard et al. (2021) reviewed data from various countries and
concluded that widespread use of cloth masks in community
settings contributed to reduced viral transmission rates,
especially when combined with social distancing and hand
hygiene.

6. Recommendations to Improve Effectiveness

e Standardization: Developing guidelines for fabric
type, number of layers, and design can enhance the
reliability of cloth masks.

e Improved Fit: Adding nose wires and adjustable
straps can minimize gaps and improve the seal.

e Layering with Filters: Incorporating replaceable
filters, such as HEPA or electrostatic layers, can
significantly boost filtration efficiency.

¢ Public Education: Educating the public on proper
mask usage, cleaning, and maintenance is crucial for
maximizing their protective potential.

Conclusion

Cloth masks are a viable tool for reducing the spread of
respiratory viruses, particularly in community settings and
resource-limited environments. While they are less effective
than medical-grade masks, their accessibility and
sustainability make them an essential component of public
health strategies. By addressing their limitations through
standardization, improved design, and public education, the
effectiveness of cloth masks can be enhanced, contributing to
global efforts to curb viral transmission.
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