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COVID-19 and considerations during severe shortages
Interim guidance
23 December 2020
This fourth edition of the Rational use of personal
protective equipment for COVID-19 and considerations
during severe shortages interim guidance, which was last
published on 6 April 2020, includes:
• Updated strategies for optimizing personal protective
equipment (PPE) use by health workers caring for
patients with suspected, probable, and confirmed
COVID-19
• New options for gloves and respirators
• Updated advice regarding PPE reuse by health
workers as a strategy that should be avoided
• Updated section describing PPE recommendations for
health workers based on the transmission scenario,
setting, and activity (Annex 1)
• Updated section describing PPE decontamination/
reprocessing considerations (Annex 2)

Temporary strategies during severe shortage:
•

Introduction
Ongoing worldwide efforts to increase the scale of
manufacturing and distribution mechanisms in the global
supply chain for PPE have improved since the onset of the
COVID-19 public health emergency (1). However, global
PPE shortages impacting health worker safety and the
sustainability of essential health services remain (2-5).

Key points
Recommendations:
•

•

WHO recommends: contact and droplet precautions to
be applied during care for patients with suspected,
probable, and confirmed COVID-19. Additionally,
airborne precautions are recommended to be applied
during aerosol generating procedures.
WHO does not recommend: PPE reuse (donning of a
used
PPE
item
without
decontamination/
reprocessing), use of gloves in settings where they are
not needed, wearing a medical mask over a respirator,
or the use of non-medical masks as an alternative to
medical masks or respirators.

This guidance is intended for public health authorities and
organizations involved in decisions regarding PPE use and
prioritization for health workers, such as Infection Prevention
and Control and Occupational Health and Safety focal points,
health care managers and individuals responsible for
coordinating distribution and management of PPE.
The success of any modification to conventional PPE use
strategies depends on the availability of adequate human
resources (6), training (7-14), institutionally supported IPC
and occupational health and safety measures (15-17) and
consistent evaluation of the safety of a health service setting
(18-20). Accompanying administrative and environmental/
engineering controls which reduce the risk of SARS-CoV-2
transmission in health settings, as well as setting-specific
guidance are described in detail in other WHO technical
resources.

Strategies during shortages:
•

In situations where there is a severe PPE shortage or
anticipated stockout and when strategies for
optimizing available PPE use have been implemented,
consider temporary stand-alone or combination
measures to maximize the use of available supplies:
extended PPE use (using PPE items for longer
than normal or for multiple patient encounters)
reprocessing PPE (using previously worn PPE
after decontamination or reprocessing methods)
alternative PPE items (using non-standardized or
repurposed products as PPE items).

Where shortages in PPE supply are forecasted to
impact the safety and sustainability of health care
delivery, the use of PPE in health care settings where
patients with COVID-19 are cared for must be
optimized:
Optimize the use of PPE through care planning;
bundling activities and using alternatives to faceto-face interactions where quality of care can be
maintained.
Use PPE items according to the transmission risk;
standard and transmission-based precautions
should be accordingly applied when providing
care to patients.
Expand PPE availability by evaluating PPE items
tested to functionally equivalent international
standards.

This document includes operational advice for the use of PPE
in the context of COVID-19 and is complimentary to other
technical resources used for the selection and procurement of
PPE items, including; WHO’s Technical specifications of
personal protective equipment for COVID-19 (21), WHO’s
COVID-19 Essential Supplies Forecasting Tool (22), and for
PPE items supplied through the UN COVID-19 Supply Chain
System (CSCS) Supply Portal (23).
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Methodology for developing this guidance

separate from donning areas, have hand hygiene accessibility
and clearly posted instructions for disposal of PPE (19). Areas
where PPE is doffed may become rapidly contaminated with
SARS-CoV-2 (31) and should be prioritized for frequent
cleaning and disinfection (32).

Recommendations included in this document are based on
published WHO guidelines (24-26). Strategies and practical
interim guidance included in this document have been
developed through evaluation of emerging literature, country
experiences, and expert opinions presented and discussed at
the WHO ad hoc COVID-19 Infection Prevention and
Control Guidance Development Group (COVID-19 IPC
GDG), and the WHO Technical Advisory Group of Experts
on PPE (see acknowledgement section).

Hand hygiene should be performed prior to donning PPE and
performed again whenever PPE is manipulated during care
provision (36). Care should be taken so that proper PPE fit is
achieved during the donning process for comfort and
protection and to avoid manipulating PPE after donning.
Gloves should be doffed and discarded in order to perform
hand hygiene if worn during any of WHO’s 5 moments for
hand hygiene and replaced with new gloves if necessary to
continue providing care (26).

During emergencies WHO publishes interim guidance, the
development of which follows a transparent and robust
process of evaluation of the available evidence on benefits
and harms (specifically, outcomes of infection). This
evidence is evaluated through expert consensus building
through weekly consultations, and, when necessary, followed
up by surveys. This process also considers potential resource
implications, values and preferences, feasibility, equity, and
ethics. Draft guidance documents are reviewed by the
COVID-19 IPC GDG and an external panel of experts prior
to publication.

Strategies during PPE shortages
PPE must be prioritized for health workers and caregivers at
local, national, and international levels where shortages
threaten health worker safety in the delivery of essential
health services. In view of continued global PPE shortages,
strategies that can facilitate optimizing PPE use in health care
facilities include: minimizing the use and frequent changing
of PPE, ensuring rational and appropriate use of PPE, and
optimizing PPE supply chain management mechanisms to
increase procurement options.

Infection prevention and control practices
All health workers and caregivers must receive adequate
training in infection prevention and control practices
including risk assessment (7, 24), standard and transmissionbased precautions (8-10, 25), WHO 5 Moments for Hand
Hygiene (11, 26), donning and doffing of personal protective
equipment (12) and waste management (13, 27) to ensure that
PPE is utilized effectively where indicated and does not
become a source of contamination to the wearer.
Competencies among users of PPE in appropriate procedures
for donning and doffing, and other occupational health and
safety measures required when caring for patients with
COVID-19 should be reviewed regularly (14).

WHO strongly advises operational planning for strategies
used during PPE shortages to be conducted well in advance
of an anticipated impact to health care delivery. Health
workers and patient advocacy groups should be provided
opportunity to collaborate with decision makers when
selecting strategies to be used locally (33, 34). Standard
operating procedures are advised to incorporate inventory
management and forecasting processes which define
local/institutional escalation strategies to use during
shortages, severe shortages, and stockouts.
Optimize PPE use

The use of droplet and contact precautions (medical masks,
gowns, gloves, eye protection) (24) are recommended for all
health workers when caring for patients with suspected,
probable, or confirmed COVID-19 (15). When performing
aerosol generating procedures, WHO recommends airborne
and contact precautions (15, 28). Universal masking and
targeted continuous use of medical masks are recommended
in specific transmission scenarios; WHO’s current guidance
is provided in Mask use in the context of COVID-19 (29).

In areas experiencing PPE shortages, the following
interventions introduced to a health setting (stand-alone or in
combination), can optimize the availability of PPE for direct
care of patients with COVID-19 while ensuring protection of
health workers from exposure to SARS-CoV-2 (35).
•

Where care is provided to patients isolated for suspected or
confirmed infections, transmission-based precautions should
be known to all health workers who will be providing care or
interacting with the patient environment (25). Decisionmaking when planning which PPE items are worn in the
patient environment must encompass appropriate risk
assessment specific for tasks, their duration and the level of
body fluid exposure that may be experienced (24, 25).
Appropriate storage of clean PPE and regular environmental
cleaning of all areas in which PPE donning and doffing are
performed is essential for effective use and reducing the risk
of contaminating clean PPE and self-contamination during
doffing procedures (30). PPE donning areas should be
appropriately cleaned and have availability of hand hygiene
supplies (34). Places where PPE is doffed should ideally be

•

•

-2-

Wherever feasible and appropriate, consider
alternatives to face-to-face outpatient visits using
virtual consultations, such as through telemedicine,
to provide clinical support without direct contact
with the patient (36).
Use physical barriers, including glass or plexiglass
screens that extend above the head of all standing
occupants when performing screening (37),
observational windows or transparent curtains in
critical care settings (38) and fluid-resistant privacy
curtains separating patients on wards (39).
Cohort patients with COVID-19 (who have no coinfection with other healthcare transmissible
pathogens) in the same room and designate
dedicated health workers/teams to care exclusively
for these patients to streamline clinical workflow
and facilitate extended use of PPE if needed (24).
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•

•

•

Restrict the number of health workers entering the
rooms of patients with COVID-19 if they are not
involved in providing essential care. For example,
consider bundling care activities to minimize the
number of times a room is entered by checking vital
signs during medication administration or having
food delivered by health workers while they are
performing other care activities.
Ensure health workers perform risk assessment for
appropriate PPE selection according to whether
physical distancing can be maintained or if there will
be direct contact with the patient and their
environment. For example, wearing a medical mask
and not gloves, gowns, or eye protection when
entering a patient’s room briefly to ask a question or
perform a visual check.
In areas of known or suspected community or cluster
SARS-CoV-2 transmission, traffic of visitors should
be limited in inpatient health care settings, but when
necessary, restrict the number of visitors and the
time allowed. Provide clear instructions about what
PPE is required during the visit, how to put on and
remove PPE, enforce/audit the frequent performance
of hand hygiene and consider escorting the visitor in
and out of the health setting as appropriate.

•
•

•
•

Stringent regulatory standards for PPE specifications and
testing criteria used in local procurement processes may
restrict available supply options. Given the global nature of
current shortages of PPE, WHO’s Technical Advisory Group
of Experts on Personal Protective Equipment have evaluated
regional and international standard specifications to facilitate
the procurement of PPE that meets functional and protective
criteria for use when caring for patients with COVID-19.
International standards which meet functional equivalency
for each type of PPE item are included in WHO’s Technical
specifications of personal protective equipment for COVID19: interim guidance (22). A summary list by type and
standard is outlined in WHO’s COVID-19 Disease
Commodity Package (43). These documents do not supersede
local standards and regulations for the manufacturing and
technical evaluation of PPE but may be consulted for
procurement options from available global supply networks.

Ensure rational and appropriate PPE use
The indications for PPE should be based on the setting, target
audience, risk of exposure (e.g. type of activity) and the
transmission dynamics of the pathogen (e.g. contact, droplet,
or airborne).
•

•

•

Temporary strategies during severe PPE
shortages

The type of PPE required when caring for patients
with suspected or confirmed COVID-19 will vary
according to the transmission setting, type of
personnel and the activity performed (see Annex I
for an expanded list of PPE by activity and
transmission scenario).
The use of transmission-based precautions
(contact/droplet/airborne) and their associated isolation
measures should be applied appropriately when
patients are infectious (30) and can be stopped when no
longer necessary in the care of a patient (40).
Coveralls, double layering of gloves or gowns, shoe
protection or head covers (hoods) that cover the head
and neck used in the context of filovirus disease
outbreaks (e.g. Ebola virus) are not required when
caring for patients with COVID-19.

Based on current evidence, in consultation with international
experts and other agencies in the field of IPC, WHO and
partners have carefully considered last-resort temporary
measures in crisis situations to be adopted only when there
is an anticipated PPE shortage that will adversely affect
health worker safety and care delivery or in areas where
access to the global supply chain of PPE remains limited
despite attempts to use exceptional procurement processes.
The following temporary measures could be considered as
stand-alone, or in combination, depending on the local
situation:
1) Extended use of PPE

Coordinate PPE supply chain management mechanisms

Extended use of PPE implies the use of any PPE item for a
longer period than normal according to standards for
conventional use and manufacturer recommendations (44).
WHO advises that if this strategy is used to wear the same
PPE for multiple patient encounters, this should be limited to
scenarios where health workers are providing continuous care
or assessment to a cohort of patients with confirmed COVID19 who are not additionally suspected or confirmed of other
healthcare transmissible infections (45).

The management of PPE should be coordinated through
essential national and international supply chain management
mechanisms that include:
•
•

•

procuring supplies which have manufacturer and
associated certification body approvals to withstand
reprocessing where feasible
promoting a centralized request management
approach to avoid duplication of stock and ensuring
strict adherence to essential stock management rules
to limit waste, overstock, and stock ruptures
monitoring and controlling the distribution of
PPE from medical facilities stores
monitoring and controlling waste management
streams and appropriate processes for discarding used
PPE (27, 42).

monitoring the end-to-end distribution of PPE to
anticipate shortages at the facility and supplier level
using PPE forecasting tools based on rational
quantification models to ensure the volume of
requested PPE items is proportional to the demand
and use in the facility (21, 41)
monitoring and controlling a centralized PPE
procurement channel for countries and response
efforts

In all instances where the same item of PPE is used for care
activities beyond a single patient encounter, there is risk that
contamination of the PPE item may facilitate the spread of
pathogens within the healthcare environment to health
workers (46) and other patients (47). An extended use
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strategy depends on health workers ensuring that their PPE is
not manipulated during or between patient encounters and
that any PPE item that has been used in the provision of care
is discarded when doffed. Implementing a strategy for
extended use of PPE requires staff training to avoid selfcontamination during prolonged use (7,12).

3) Alternative PPE materials
Several alternative options for PPE have been proposed or
implemented in the context of COVID-19 by repurposing
items from healthcare and other industries to serve as a
temporary replacement to PPE items in limited supply. If
alternatives for any PPE item used in health care settings are
proposed locally in situations of shortage or
impending/immediate stockout, a local authority should
assess any proposed alternative PPE item according to
specific minimum standards and technical specifications.

An additional consideration is the use of PPE beyond the
manufacturer-designated shelf life or expiration date. All
items used in this way should be inspected before use to be
sure they are in good condition with no degradation, tears, or
wear that could affect performance. Respirators that are past
their designated shelf life are not considered approved in
accordance with their associated regional/international
standards. However, an expired respirator may still be
effective for protecting health workers if it has been
appropriately stored to avoid the effects of moisture or
contamination, the straps have remained intact, there are no
visible signs of damage and a self-fit test/seal check can be
performed successfully by the wearer before use (42).

Medical masks
The use of FFP1 respirators, which are mainly used in
industrial settings, have been proposed as an alternative to
medical masks. FFP1 respirators are designed with technical
specifications that can be considered to provide comparable
protection for health workers compared to medical masks.
However, many FFP1 models use exhalation valves that
bypass the filtration media to reduce resistance during
exhalation and will therefore not ensure source control (54).

2) Decontamination or reprocessing of PPE

In the instance of a stockout of medical masks, face shields
used without masks, or paired with non-medical fabric masks
(non-medical fabric masks should be validated per essential
parameters listed in the WHO interim guidance Mask use in
the context of COVID-19) have been proposed as alternatives
for medical masks (29). It should be noted, however, that both
options are inferior to medical masks for protection against
respiratory pathogens and should be considered a temporary
last resort measure (see Table 1).

Many PPE items, such as cotton gowns and eye protection
devices designed to be worn multiple times–are compatible
with standard decontamination methods. This is not the case
for many single-use PPE items. In some cases, manufacturers
have developed operational instructions for PPE designed to
withstand decontamination or reprocessing cycles for
multiple usages (48, 49) or exceptional temporary measure
guidance on the decontamination or reprocessing of singleuse personal protective equipment (50, 51). However,
methods for reprocessing PPE used in the care of patients
with infectious diseases are not well established or
standardized (52), and therefore reprocessing of single-use
PPE items should be considered an extraordinary measure to
be considered only when there would otherwise be a shortage
of available PPE to perform tasks safely in the health care
setting.

Gowns
Disposable or launderable aprons, lab coats, and patient
gowns have been repurposed as alternatives to PPE gowns in
the context of shortages. In some instances, these alternatives
may not effectively shield health workers’ torsos or arms
from contaminants and may not be tested for adequate
resistance to fluid penetration.
Eye protection

Wherever decontamination or reprocessing of PPE is
performed, the process must be performed by trained staff
under controlled and standardized conditions. When
considering decontamination or reprocessing of single-use
PPE, manufacturers’ instructions for reprocessing and local
regulatory approval processes (including, where applicable,
emergency use authorizations) should be followed. Systems
should be put in place locally to routinely inspect, repair (if
applicable) and dispose of PPE when it is damaged or no
longer suitable for use (52).

Safety glasses and alternative manufacturing processes for
face shields (such as 3D printing and homemade designs)
have been used as alternatives in the context of eye protection
item shortages (55-57). These alternatives are in many cases
untested for eye protection performance and standards (57).
Homemade designs are unlikely to be evaluated for their
ability to protect eyes from inadvertent splashes of fluids.
Respirators
Powered air purifying respirators (PAPR) and elastomeric
respirators are considered multi-use devices validated by
international standards and, in some instances, manufacturer
recommendations for reprocessing (48, 49). Both have been
used conventionally and in the context of respirator shortages
in health settings (58, 59). The quality of filtration of many
models of PAPR and elastomeric respirators is equivalent to
or greater than that of FFP2/N95 respirators (60, 61), and
some evidence states that they are less likely to cause
dermatological or inhalation safety harms compared to
FFP2/N95 respirators (61, 62). However, there are caveats to
the successful adoption of these alternatives, including:

One approach may be to develop and operationalize strategies
for decontamination or reprocessing, inspection/testing, and
adequate storage of reprocessed PPE ahead of an anticipated
stockout. This will allow for the development of a standard
operating procedure for reprocessing and emergency
stockpile of reprocessed PPE to be available to health
facilities if supply chain mechanisms are unable to replenish
stock of PPE (53).
Decontamination or reprocessing of single-use PPE is an
evolving area that is undergoing research and development,
in which additional studies are urgently needed. Methods that
can be considered are described in Annex 2 of this document;
as more evidence becomes available, WHO will update these
considerations accordingly.

•
•
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the high initial cost of implementation (58, 59)
feasibility to maintain and replace the filters (and
batteries if applicable) when needed (58, 59)
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•
•
•
•

In instances of a shortage of gloves, available supplies of
medical grade gloves should be rationed where possible for
use in high-risk activities including:

ability to perform manual reprocessing of small
mechanisms within the device including the filters
effectively (63, 64) and in a timely manner (65),
storage of the units following reprocessing between
uses (58, 59, 66),
potential disruption to the line of sight and hearing
in some models (58, 59, 66)
inability of many models with unfiltered exhalation
ports to ensure source control from the wearer (66).

•
•
•
•

Gloves

hazardous medication or chemical handling (e.g.
chemotherapy administration, medical device
reprocessing),
surgical/oral health settings,
procedures with high body fluid exposure risks
cleaning of excrement or large spills of blood

Protective gloves that are used for safety in other industries,
such as those for laboratories and for the handling of chemical
hazards, have been proposed as alternatives in the context of
prolonged shortages of available gloves in the PPE global
supply chain (69). In some instances, there are internationally
recognized standards associated with the manufacturing
processes and integrity of gloves used in other industries.
However, there are important precautions that should be
considered if sourcing non-medical gloves, including:

In the context of a shortage of gloves, the best strategy is to
temporarily reduce the activities in which gloves are used
(including, as applicable, within the bundle of PPE used for
contact precautions while caring for patients with suspected,
probable, or confirmed COVID-19) (67). Alcohol-based hand
rub and hand washing with soap and water have been
demonstrated to effectively decontaminate hands from
SARS-CoV-2, but only when performed thoroughly with the
recommended surface coverage friction, and time (73).
Health workers with non-intact skin on their hands should not
perform direct care on patients without gloves (68).

•
•
•
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possible poor elasticity and tear strength
possible lack of tactile sensitivity/dexterity
not purpose-built to provide protection against
hazards present in a health care environment (70).
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Table 1. Options for temporary measures in the context of shortages of Personal Protective Equipment (PPE)
The table below summarizes temporary measures that can be used by health workers in the context of severe PPE shortage or stock-out. For each option, there is a description of how the measure
should be used, what the limitations are, criteria for PPE removal and precautions. Each of these measures carries significant risks and limitations and thus should be considered only as a last
resort when all other strategies for rational use and procurement of PPE have been exhausted.
WHO stresses that these temporary measures should be avoided as much as possible when caring for patients with severe COVID-19, patients who are critically ill, and for patients
with known co-infections of multi-drug resistant organisms or other organisms requiring contact precautions (e.g. Clostridiodes difficile), droplet precautions (e.g. influenza virus),
or airborne precautions (e.g. pulmonary tuberculosis).
Type of PPE
Medical mask
used by health
workers

Measure
1) Extended use (for
use with multiple
patients)

Description
Use without removing for up to 6 hours,
when caring for a cohort of patients with
COVID-19

2) Reprocessing

No quality evidence is available to date
on medical mask reprocessing, and it is
not advised

3) Alternative items
(in the absence of
medical masks)

FFP1 Respirator without exhalation valve

Limitations/risks/removal criteria
Risks:
• Extended use of a medical mask may increase risk of contamination of the mask with SARS-CoV-2 and other
pathogens.
• Wearing the mask for a prolonged period may increase the chance of the health care worker touching the mask or
inadvertently touching underneath the mask.
• Damage to or reactions of facial skin tissue may occur with prolonged use of medical masks.
• Filtration media of the medical mask may become clogged, thereby increasing breathing resistance and the risk of
breathing unfiltered ambient air from the sides of the medical mask.
• Extended periods of time in active patient wards are required for health workers.
Removal criteria and precautions:
• Follow safe procedures for removal and do not touch the front of the mask.
• If the mask is touched/adjusted, hand hygiene must be performed immediately.
• Masks must be changed if they become wet, soiled, or damaged; difficult to breathe through; exposed to a splash of
chemicals, infectious substances, or body fluids; or if the have been removed for any reason, including when drinking
fluids or eating meals.
• A new medical mask should be worn when providing care outside of a designated cohort of patients with COVID-19.
• Use of the same medical mask by a health care worker between a patient with COVID-19 and a patient who does not
have COVID-19 is not recommended owing to the risk of transmission.
NA

Risks:
• Damage to or reactions of facial skin tissue may occur with prolonged use of respirators.
• If the respirator contains an unfiltered exhalation valve, it reduces the capacity of the respirator to ensure source control
from a potentially infected wearer.
Removal criteria and precautions:
• If the respirator is touched/adjusted, hand hygiene must be performed immediately.
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•

Face shield alone (with proper design to
cover the entire face, wrap around the
sides of the face and extend below the
chin) or paired with validated* nonmedical mask
*Per Essential parameters (minimum and
preferred thresholds) for manufactured
non-medical mask in WHO interim
guidance Mask use in the context of
COVID-19 (29)

Respirator
(FFP2, FFP3, N95,
N99, N100 or
equivalent) used by
health workers

1) Extended use (for
use with multiple
patients)

2) Reprocessing

Temporary measure only in the critical
emergency situation of a stockout of
medical masks
Use without removal for up to 6 hours,
when caring for a cohort of patients with
COVID-19.

Process to decontaminate a respirator
using disinfection or sterilization
methods.

Respirators must be changed if they become wet, soiled, or damaged; difficult to breathe through; exposed to a splash
of chemicals, infectious substances, or body fluids; or if they been removed for any reason, including when drinking
fluids or eating meals.
• Respirators need to be removed whenever providing care outside of a designated cohort of patients with COVID-19.
• Follow the safe procedure for removal and do not touch the front of the respirator.
Risks:
• The face shield is an incomplete physical barrier and does not provide the filtration layers of a mask.
• Face shields are considered to provide a level of eye protection only and should not be considered as an equivalent
to masks with respect to respiratory droplet protection and/or source control.
• Reusable face shields carry risk of residual contamination and must be properly cleaned and stored after each use.
• Caution should be taken to avoid injury when donning, wearing and doffing face shields.
• Non-medical fabric masks are not regulated as protective masks or part of the PPE directive and should only be
considered a source control measure.
• Non-medical fabric masks vary in quality and filtration efficiency will degrade with subsequent laundering for reuse.
Removal criteria and precautions:
• Face shields should be removed if they are contaminated by a splash of chemicals, infectious substances, or body
fluids; or if they obstruct visibility.
• Follow the safe procedure for removal and do not touch the front of the face shield.
Risks:
• Extended use of respirators may increase the risk of contamination with SARS-CoV-2 and other pathogens.
because it may increase the chance of health workers touching the respirator or inadvertently touching under the
respirator.
• Extended use of respirators may clog the filtration media, leading to increased breathing resistance.
• Damage to or reactions of facial skin tissue may occur with prolonged use of respirators.
Removal criteria and precautions:
• A respirator must be removed if it becomes wet, soiled, damaged, or difficult to breathe through or if it is exposed to a
splash of chemicals, infectious substances or body fluids.
• If respirators are touched or adjusted or removed from the face for any reason, hand hygiene must be performed
immediately.
• Follow the safe procedure for removal and do not touch the front of the respirator.
• Use of the same respirator by a health worker when caring for patients with COVID-19 and patients not suspected of
having COVID-19 is not recommended owing to the risk of transmission from exterior contamination of the respirator.
Limitations/ Risks:
• There are currently no standardized decontamination and reprocessing methods or protocols for ensuring the
effectiveness or integrity of the respirators.
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(see Annex 2 for
evidence)

3) Alternatives

Gown used by
health workers

1) Extended use (for
use on multiple
patients)

Methods (not validated) for respirator
reprocessing (see Annex 2):
per manufacturers instructions, where
applicable:
• vaporized hydrogen peroxide
• ultraviolet germicidal irradiation
• dry or moist heat
• methylene blue dye + dry heat

Powered air purifying respirators
(PAPRs) or elastomeric respirators
designed with the capability of being
reprocessed without damaging the seal
and effectiveness of filtration (58, 59)

The use without removal, when providing
care of a cohort of patients with COVID19.

•
•

The shelf-life of reprocessed respirators is unknown. However, degradation of the filtration media or elastic strap after
one or more sterilization cycles affects the fit of a respirator to the face and may affect protection properties.
The number of reprocessing cycles which may be performed without degradation of protection is highly variable,
depending on the reprocessing method used and the respirator brand/model.

Removal criteria and precautions:
• After a pre-defined number of reprocessing cycles, the respirator should be discarded in an appropriate waste
receptacle according to local guidance/policy.
• When a respirator is removed from the face, it should be placed immediately into a designated container for
reprocessing and labeled with the original wearer’s name.
• Respirator should only be donned by a wearer a maximum of five times.
• The respirator should be returned to the original wearer after a reprocessing cycle.
• Health workers should always inspect the respirator and perform a seal-check before use.
Limitations/Risks:
• Staff members may be unfamiliar with the use, operation and handling of PAPRs or elastomeric respirators and will
need training to ensure safe operation and practices.
• Most models do not ensure source control for wearer, as exhalation valves allow unfiltered exhaled air to escape into
the environment. PAPRs and elastomeric respirators that facilitate both protection and source control through filtered
inhalation and exhalation should be selected where available.
• PAPRs with hood designs and/or with irregular placement of components or cords may interfere with health worker
mobility and visibility.
• The ability to hear may be reduced because of the blower noise and noise induced by the movement of a loose head
covering, depending on the model used.
• The ability to use a stethoscope may be limited.
• Batteries and filters/cartridges must be recharged or replaced when indicated.
• PAPRs and elastomeric respirators require a significant amount of storage space in between shifts.
Removal criteria and precautions:
• Discard filters when soiled, damaged or reducing air flow below manufacturer specified levels.
• Battery capacity and cartridges should be checked before each use.
• Reprocessing should be performed per the manufacturer’s instructions, and the facility must train staff to maintain and
properly disinfect and clean the PAPR.
• Ideally, the PAPR or elastomeric respirator should be dedicated to a single wearer and returned to this wearer during
their next clinical use after each reprocessing cycle.
Risks
• Extended use of gowns may increase risk of self-contamination.
• The extended use of gowns may increase the risk of transmission of other pathogens between patients.
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2) Reprocessing

3) Alternatives

Not applicable if caring for a patient with
a suspected or confirmed multidrugresistant microorganism or another type
of disease requiring contact precautions.
In these cases, the gown should be
changed between patients.
i) Process to decontaminate a cotton
gown by laundering or washing and
disinfection methods.
Methods for laundering (see Annex II):
• Laundering in 60oC water with
detergent followed by hang drying
• Manual washing in water and
detergent, followed by soaking in
disinfectant followed by hang drying
i) Disposable laboratory coats
Only for brief contact with patients;
should not be used for prolonged contact
or when performing AGPs and support
treatments

ii) Disposable impermeable plastic
aprons
Should be paired with lab coats or patient
gowns when performing AGPs and
support treatments

Removal criteria and precautions:
• Gown should be removed if it becomes wet, soiled or damaged or is exposed to splash of chemicals, infectious
substances or body fluids.
• Gown should be removed when providing care outside a designated cohort of patients with COVID-19.
• Follow the safe procedure for removal of gowns to prevent contamination of the environment.
Risk
• Damage to textile may occur, providing less fluid resistance and increased potential for self-contamination.
Removal criteria:
• Gowns should be discarded if they become wet, soiled, or damaged or are exposed to splash of chemicals,
infectious substances or body fluids.

Risks:
• Disposable laboratory coats are less durable and can provide less torso coverage/fluid resistance than gowns.
• There is risk of contamination to the health worker’s scrubs and damage to the coat during patient care.
Removal criteria and precautions:
• A disposable laboratory coat should be removed if it becomes wet, soiled, or damaged or is exposed to splash of
chemicals, infectious substances or body fluids.
• Follow the safe procedure for removal of a disposable laboratory coat to prevent contamination of the environment.
Risks:
• Plastic aprons do not protect the arms and the back of the torso and provide less coverage than gowns.
Removal criteria and precautions:
• A plastic apron should be removed if it becomes wet, soiled, or damaged or is exposed to a splash of chemicals,
infectious substances or body fluids.
• Follow the safe procedure for removal of the apron to prevent contamination of the environment.
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Goggles used by
health workers

Face shield used
by health workers

1) Extended use (for
use on multiple
patients)

iii) Reusable (washable) patient gowns,
reusable (washable) laboratory coats

Risk
• Design and thickness may not be compatible with providing coverage for the full protection of the torso or arms.

Should be paired with aprons when
performing AGPs and support treatments

Removal criteria:
• An alternative gown should be removed if it becomes wet, soiled, or damaged or is exposed to splash of chemicals,
infectious substances or body fluids.
• Follow the safe procedure for removal of apron to prevent contamination of the environment.
• Use of the same alternative gown by a health worker when caring for patients with COVID-19 and patients not
suspected of having COVID-19 is not recommended owing to the risk of transmission from contamination on the
alternative gown.

Methods for laundering (see Annex II):
• Laundering in 60oC water with
detergent
• Manual washing in water and
detergent, followed by soaking in
disinfectant
The use without removal during the shift
period, when caring for a cohort of
patients with COVID-19.

2) Reprocessing

Clean goggles with soap/detergent and
water followed by disinfection using
either with sodium hypochlorite 0.1%
(followed by rinsing with clean water) or
70% alcohol wipes – see Annex II for
more information.

3) Alternatives

Safety glasses (e.g. trauma glasses) with
extensions to cover the side of the eyes.

1) Extended use (for
use on multiple
patients)

The use without removal during the shift
when caring for a cohort of patients with
COVID-19.

Risks:
• There is a risk of contaminating the exterior of the goggles.
• Extended use of goggles may increase discomfort and fatigue due to abrasive straps and visual distortion.
• Dermatological tissue damage may occur to the face with prolonged goggle use.
Removal criteria and precautions:
• Goggles should be removed if they are contaminated by a splash of chemicals, infectious substances or body fluids;
or if they obstruct visibility or become loose.
• Follow the safe procedure for removal of goggles to prevent contamination of eyes.
• Use of the same googles by a health worker when caring for patients with COVID-19 and patients not suspected of
having COVID-19 is not recommended owing to the risk of transmission from contamination of the goggles.
Risks:
• Residual toxicity of sodium hypochlorite can cause eye irritation if not thoroughly rinsed after disinfection.
• Reprocessing increases health care worker workload.
Removal criteria:
• Goggles should be removed if they are contaminated by a splash of chemicals, infectious substances or body fluids;
or if they obstruct visibility or become loose.
Removal criteria and precautions:
• Safety glasses should be removed if they are contaminated by a splash of chemicals, infectious substances or body
fluids; or if they obstruct visibility.
Limitations/Risks:
• There is risk of contaminating the exterior of the face shield.
• Extended use of a face shield may increase discomfort and fatigue due to abrasive head strap and visual distortion.
• Dermatological tissue damage may occur to the face with prolonged face shield use.
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Face shield must be
designed to cover
the sides of the face
and to below the chin

2) Reprocessing

3) Alternative items

Gloves used by
health workers

1) Extended use (for
use on multiple
patients)
2) Reprocessing
(during a single
patient encounter)

Clean face shield with soap/detergent
and water followed by disinfection using
either sodium hypochlorite 0.1%
(followed by rinsing with clean water) or
70% alcohol wipes – see Annex II for
more information.
Local production of face shields (for
example by 3D printing, binder sheets
with headband, local plastics
manufacturers)

No quality evidence is available on the
extended use of gloves for multiple
patients, and it is not advised.
The use of alcohol-based hand rub or a
manufacturer approved disinfectant on
medical gloves instead of removal and
donning of new gloves when a moment
for hand hygiene is performed during a
single patient encounter (such as a
bundled patient encounter with multiple
care tasks) - see Options NOT
advised by WHO below for more
information.

Removal criteria and precautions:
• Face shields should be removed if they are contaminated by a splash of chemicals, infectious substances or body
fluids; or if they obstruct visibility.
• Follow the safe procedure for removal of face shields to prevent contamination of the face and eyes.
• Use of the same face shield by a health worker when caring for patients with COVID-19 and patients not suspected of
having COVID-19 is not recommended owing to the risk of transmission from contamination of the face shield.
Limitations/Risks:
• Plastic may become damaged, resulting in reduced visibility and integrity.
• Residual toxicity of the sodium hypochlorite can occur if face shield is not thoroughly rinsed after disinfection.
Removal criteria and precautions:
• Face shields should be removed if they are contaminated by a splash of chemicals, infectious substances or body
fluids; or if they obstruct visibility.
• Follow the safe procedure for removal of face shields to prevent contamination of the face and eyes.
Limitations/Risks:
• Locally produced face shields are not validated by international standards for personal protective equipment as eye
protection.
• There is potential for suboptimal quality, including visibility, facial protection coverage, strap/band quality and shape to
ensure eye protection.
Removal criteria and precautions:
• Face shields should be removed if they are contaminated by a splash of chemicals, infectious substances or body
fluids; or if they obstruct visibility.
• Follow the safe procedure for removal of face shields to prevent contamination of the face and eyes.
N/A

Risks:
• This practice should only be considered where a glove manufacturer has evaluated and approved the use of a
disinfectant on non-sterile examination gloves.
• Use of disinfectant may result in reduction of tensile strength of gloves and increased likelihood of permeability and leaks.
• Certain materials (e.g. vinyl) may degrade with the use of alcohol-based hand rub or become sticky.
• Microtears in material may result in increased risk of contamination by pathogens present in the care environment from
the disinfected glove to the patient versus alcohol-based hand rub alone used during moments for hand hygiene.
• Gloves should not be removed from the hands when performing disinfection of gloves as this practice risks further
degradation of the tensile strength and likelihood of permeability.
• Gloves with long cuffs, reaching well above the wrist may be safer to use when decontaminating gloved hands using
a disinfectant solution.
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Temporary measure only in the
emergency situation of a pending
stockout of gloves

3) Alternative items

i) In the absence of gloves, hand washing
or alcohol-based hand rub alone as
indicated for the WHO 5 moments for
hand hygiene (36)

ii) The use of non-medical industrial
grade disposable gloves where indicated
(e.g. contact precautions) for routine care
tasks involving manipulation of the
patient or patient environment
Temporary measure only in the
emergency situation of a pending
stockout of gloves

Removal criteria:
• Gloves must be removed after a single patient encounter when exiting the care area or when providing care to
another patient.
• Gloves should be removed if they become visibly damaged, discolored, sticky or contaminated with body fluids.
• Gloves must be discarded as waste immediately after removal
Risks:
• Skin damage or other safety concerns may occur when exposed to chemical risks present in the healthcare
environment and in the delivery of some medications (e.g. chemotherapy).
• Hand hygiene must be performed thoroughly because viral, bacterial, and fungal pathogens; and particularly, sporeforming pathogens may reside on the hands of health workers whenever hands are not cleansed effectively.
Use criteria:
• Soap and water should be used instead of alcohol-based hand rub where hands are visibly soiled or when there is a
risk of contamination with spore-forming pathogens.
• Patient care without gloves should be avoided wherever possible for direct care activities with high risk of contamination
with body fluids, contact with mucous membranes and non-intact skin, or with significant safety risks to exposed hands
during procedures such as peripheral venous catheter insertion/removal, intubation, cleaning spills of body fluids,
emptying emesis basins, chemotherapy administration, handling/cleaning used instruments, preparation of
disinfectants, manipulation of hazardous chemicals or handling waste.
• Direct care without the use of gloves should not be performed when health workers or caregivers have non-intact skin
on their hands.
Risks:
• Non-medical gloves may not meet standards for safety and use in settings with biological contaminants, have poor
elasticity and tear strength and may not allow for tactile sensitivity/dexterity.
• Non-medical gloves may be sized inappropriately and increase the likelihood of microbial contamination.
• Non-medical gloves should not be made of materials that can cause allergic reaction or be coated in powder that can
cause airway inflammation if inhaled.
• Ideally, gloves should be coated in polymer or chlorination. If not; the doffing process may be more difficult and the risk
of contamination high.
Removal criteria and precautions:
• Gloves should be discarded and replaced whenever they have ripped or torn.
• They are to be discarded to allow for hand hygiene to be performed when indicated according to WHO 5-moments for
hand hygiene with a new pair of gloves donned afterward if continuing to provide care to a single patient.
• Such gloves should not be used for direct care activities with contact to patient’s mucous membranes or non-intact
skin, or with significant safety risks to exposed hands during procedures such as. peripheral venous catheter
insertion/removal, intubation, chemotherapy administration, handling/cleaning used instruments, preparation of
disinfectants, manipulation of hazardous chemicals or handling waste.
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Options NOT recommended by WHO

evidence for increased protection against SARS-CoV-2
through glove use, compared to hand hygiene alone (82. 85,
86).

PPE reuse

In the context of a glove shortage, it is preferable to
temporarily reduce activities in which gloves are used, as
previously described.

The doffing of PPE, storage for a set time period, re-donning,
and reuse of the same, potentially contaminated PPE item, in
particular medical masks and respirators, without
decontamination or reprocessing (71, 72), is not
recommended by WHO. Other pathogens present in the
healthcare environment with long inanimate surface survival
may also contaminate PPE items during routine care (73).
Further research is additionally needed to better understand
the environmental conditions that may facilitate longer
surface survival of SARS-CoV-2 and other healthcare
transmissible pathogens on PPE used in patient care (31, 7477), to minimize risk of self-contamination and to protect
against inoculation of the mucosal surfaces of patients if
reused (78-81).

In the situation of a critical shortage of medical gloves,
various strategies have been developed for the
decontamination of gloved hands (e.g. decontaminating
gloves without removal) to allow for the extended use of
gloves on a cohort of patients. WHO has carefully evaluated
various methods of disinfection of gloves as described in
research studies (87-90), by manufacturers (91, 92), and in
practical guidance by public health authorities and advisory
agencies (93,94). Some results show promising resistance of
single-use gloves to various disinfectants with high efficacy
against microbial contaminants present in the healthcare
facility, but altogether there are mixed results on the impact
to tensile strength and permeability of gloves.

Inappropriate glove use
The use of gloves for protection against SARS-CoV-2 in
community settings where no care is provided to patients with
suspected or confirmed COVID-19 should not be relied upon
as a strategy to reduce transmission (82). WHO recommends
that increasing hand hygiene availability in healthcare and
community settings should be prioritized, as indicated in
WHO’s Recommendations to Member States to improve hand
hygiene practices to help prevent transmission of the COVID19 virus (83). Touching the mucous membranes of the face
with contaminated hands, whether wearing gloves or not, may
result in infection (84). Medical grade examination gloves
used in the general community setting for purposes other than
health care delivery is strongly discouraged by WHO while
acute shortages in global supply and availability continue.

Given current evidence, WHO does not advise disinfection of
gloved hands. However, if strictly necessary, the disinfection
of a gloved hand through validated methods which have been
supported by the glove manufacturer should only be
performed during a moment for hand hygiene as part of the
bundling of care tasks to be performed on a single patient
(95). One reason for adopting this approach would be to avoid
changing gloves in a patient’s room or having to return to the
donning area with potentially contaminated PPE. This
approach should not be considered to extend the use of gloves
when caring for multiple patients, even if all patients are
cohorted in the same room (see Table 1).

Using the same gloves for a cohort of patients with COVID19 (extended use) is not recommended by WHO due to the
potential for SARS-CoV-2 and other pathogens in the
healthcare setting to be transmitted via the gloves and cause
infection (26). Another consideration is the likelihood that the
tensile strength and permeability of the gloves will break
down with extended use.

In light of safety concerns (96-98), WHO does not
recommend the use of a medical mask in combination with a
respirator to extend the use of a respirator, or to ensure source
control when using a respirator with an unfiltered exhalation
valve.

Wearing a medical mask over a respirator

WHO advises the use of a face shield as a rational alternative
when it is deemed locally necessary to add a protective layer
to a respirator during extended use. In all instances, a used
respirator should be handled as if it were contaminated since
neither a medical mask nor a face shield will thoroughly
shield the respirator from all contamination risks present in
the healthcare environment (99). Respirators with exhalation
valves that do not filter exhaled breath, and therefore do not
ensure source control for a wearer potentially infected with
SARS-CoV-2, are not advised and should be used only when
no other options are available (29).

Double gloving is not recommended as this practice does not
provide any additional protective benefit against SARS-CoV2. Double gloving is only known to have protection benefits
during surgical procedures that carry a high risk of rupturing
the gloves (26).
Gloves are worn in healthcare settings to reduce excess
contamination of the hands (26). Changing gloves between
tasks during care to a patient with a contact-transmissible
infection, accompanied by hand hygiene, is a well-established
best practice to mitigate contamination of the hands as a
source of infection (25, 26). For the care of patients with
confirmed or suspected COVID-19, if an optimal supply of
gloves is available, they should be worn when providing
direct physical care, aseptic procedures, when there is a risk
of body fluid exposure, and when performing tasks involving
prolonged interaction with the patient environment (e.g.
cleaning and disinfection of surfaces). Gloves should be
discarded, followed by hand hygiene during all moments for
hand hygiene. It is worth noting that there is no direct

Non-medical masks as an alternative to medical masks or
respirators
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Non-medical masks are not considered appropriate for
protection of health workers when working in patient care
areas or caring for patients (29). Material thickness and
weaving standards vary widely; hence, the barrier (filtration
efficiency) against microorganisms passing through the
fabric is unknown. In addition, non-medical masks are often
designed with multiple layers of hydrophilic materials such
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as cotton, and thus may retain moisture, become
contaminated and act as a potential source of infection to a
wearer (100, 101). Although current recommendations advise
the use of synthetic, hydrophobic materials on the outer layer,
the overall use of non-medical masks is for source control
purposes. There is no current evidence to show that these
masks perform adequately or consistently as PPE (29).

10.

11.

If production of non-medical fabric masks for use in health
care settings is proposed, a local authority must assess them
according to specific minimum standards and technical
specifications (29).

12.
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Annex 1: WHO recommended PPE according to the setting, personnel, and type of activity in the
context of COVID-19
For PPE specifications, refer to Technical specifications of personal protective equipment for COVID-19: interim guidance (22).

Setting
Target personnel
Inpatient and outpatient facilities
Screening
Health workers

Clinical triage for
prioritization of care
according to severity
(e.g. Manchester
classification) should be
performed in separate
area for individuals
suspected of COVID-19
infection

Patient room/ward (in
any inpatient or
outpatient setting where
patients are cared for)

Activity

Type of PPE or procedure

Preliminary screening not involving
direct contact

•

This category includes the use of notouch thermometers, thermal imaging
cameras and limited observation and
questioning, all while maintaining a
physical distance of at least 1 metre.

•

•
•

Health workers

Providing direct care to patients with
COVID-19, in the absence of aerosolgenerating procedures (AGPs)

Providing direct care to patients with
COVID-19 when AGPs are performed

Cleaners

Entering the room of patients with
COVID-19

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
Surgical settings (e.g. operating theatre, surgical procedure room, dental surgery)
Operating theatre
Health workers
Performing surgical procedure

During patient transport

Staff involved in
patient transport

During transportation of patient with
COVID-19 to and from surgery
During transport of patients without
COVID-19 to and from surgery
Assisting patient with COVID-19 from
bed to transport
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•
•
•
•
•
•
•
•
•
•

Medical mask to be worn continuously in
areas of known or suspected community,
cluster, or sporadic SARS-CoV-2
transmission
Glass/plexiglass screens to create a
barrier between health workers and
patients
Maintain physical distance of at least 1
metre
When physical distance is not feasible
and/or glass/plexiglass screen is not
available use eye protection (goggles or
face shield)
Perform hand hygiene
Medical mask
Gown
Gloves
Eye protection (goggles or face shield)
Perform hand hygiene
Respirator
Fluid resistant gown or gown + apron
Gloves
Eye protection
Perform hand hygiene
Medical mask
Gown (fluid resistant gown or gown + apron
if body fluid exposure is anticipated)
Heavy-duty gloves
Eye protection (if risk of splash from
biological material or chemicals is
anticipated)
Closed work shoes
Perform hand hygiene
Fluid resistant medical mask or respirator if
AGP is anticipated
Fluid resistant gown
Gloves
Eye protection (goggles or face shield)
Perform hand hygiene
Medical mask
Eye protection (goggles or face shield)
Perform hand hygiene
Medical mask to be worn in areas of known
or suspected community, cluster or
sporadic SARS-CoV-2 transmission
Medical mask
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Additional settings in inpatient and outpatient facilities
Areas of hospital where Health workers
Any activity that does not involve
patients are not allowed
contact with patients
(e.g. break rooms,
cafeteria, staff
corridors)
Laboratory

Lab technician

Manipulation of respiratory samples
Specimen handling for molecular
testing requires biosafety level (BSL) 2
or equivalent facilities.

Administrative areas

Staff

Handling and processing of specimens
from cases with suspected or confirmed
COVID-19 infection that are intended
for additional laboratory tests, such as
haematology or blood gas analysis,
should apply standard precautions
Administrative tasks that are not
performed in patient occupied areas
and do not involve patient contact

•
•
•
•

Gown
Gloves
Eye protection
Perform hand hygiene

•

Maintain physical distance of at least 1
metre
Medical mask to be worn continuously in
areas of known or suspected community or
cluster SARS-CoV-2 transmission
Perform hand hygiene
Maintain physical distance of at least 1
metre
Medical mask
Eye protection (ideally goggles)
If BSL-2, gown or lab coat
If BSL-3, fluid resistant gown
Gloves
Perform hand hygiene

•

•
•
•
•
•
•
•
•

Maintain physical distance of at least 1
metre
• Medical or validated non-medical fabric
mask to be worn continuously in areas of
known or suspected community or cluster
SARS-CoV-2 transmission
• Perform hand hygiene
COVID-19 dedicated intensive/semi-intensive care units and severe acute respiratory infection treatment centres
Patient care areas
Staff, including
In settings where AGPs are frequently
• Maintain physical distance of at least 1
health workers
performed, but with no direct interaction
metre
with patient
• Respirator to be worn continuously
• Perform hand hygiene
Patient room
Health workers
Providing direct care to patients with
• Respirator
COVID-19
• Fluid resistant gown or gown + apron
• Gloves
• Eye protection
• Perform hand hygiene
Cleaners
Cleaning the occupied room of patients • Respirator
with COVID-19 in ICU/semi-intensive
• Gown (fluid resistant gown or gown + apron
ICU
if body fluid exposure is anticipated)
• Heavy duty gloves
• Eye protection (if risk of splash from
organic material or chemicals).
• Boots or closed work shoes
• Perform hand hygiene
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Alternative Health Care Settings
Mild and moderate case Staff
isolation centres (e.g.
COVID-19 hotels)

Any

•
•
•

Health workers

Performing direct care or assessment

Cleaners

Cleaning rooms of isolated cases

•
•
•
•
•
•
•
•
•
•
•
•

Special considerations for points of entry at airports, ports and ground crossing as applicable
Administrative areas
Staff
Any indoor setting where ventilation is
•
known to be poor, cannot be assessed,
or the ventilation system is not properly
maintained, regardless of whether
•
physical distancing can be maintained
Screening area

First screening (temperature
measurement) not involving direct
contact
This category includes the use of notouch thermometers, thermal imaging
cameras and limited observation and
questioning, all while maintaining a
physical distance of at least 1 metre.

Cleaners

Second screening (interviewing
passengers with fever for clinical
symptoms suggestive of COVID-19
disease and travel history)
Cleaning the area where passengers
with fever are being screened

•
•

•
•
•

•
•
•
•
•
•
•
•
•
•
•
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Maintain physical distance of at least 1
metre
Medical mask to be worn continuously
When physical distance from patient is not
feasible, yet no direct contact, use eye
protection (goggles or face shield)
Medical mask
Gown
Gloves
Eye protection (face shield or goggles)
Perform hand hygiene
Maintain physical distance of at least 1
metre
Medical mask
Gown (fluid resistant gown or gown + apron
if body fluid exposure is anticipated)
Heavy duty gloves
Eye protection (if risk of splash from
organic material or chemicals)
Closed work shoes
Perform hand hygiene
If there is known or suspected community
or clustered SARS-CoV-2 transmission, a
validated non-medical fabric mask
Maintain physical distance of at least 1
metre
Perform hand hygiene
Medical mask to be worn continuously in
areas of known or suspected community or
cluster SARS-CoV-2 transmission
Glass/plexiglass screens to create a barrier
between staff and travellers
Maintain physical distance of at least 1
metre
When physical distance is not feasible
and/or glass/plexiglass screen is not
available use eye protection (goggles or
face shield)
Perform hand hygiene
Medical mask
Eye protection
Perform hand hygiene
Maintain physical distance of at least 1 metre
Medical mask
Gown (fluid resistant gown or gown + apron
if body fluid exposure is anticipated)
Heavy duty gloves
Eye protection (if risk of splash from
organic material or chemicals).
Boots or closed work shoes
Perform hand hygiene
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Temporary isolation
area

Staff

Entering the isolation area, but not
providing direct assistance

Staff, including
health workers

Assisting or caring for traveller being
transported to a health care facility as a
suspected case of COVID-19

Cleaners

Cleaning isolation area

•
•
•
•
•
•
•
•
•
•
•
•
•

Ambulance or transfer
vehicle

Health workers

Transporting patients with suspected or
confirmed COVID-19 to the referral
health care facility

Driver/Ambulatory

Involved only in driving the patient with
suspected or confirmed COVID-19, and
the driver’s compartment is separated
from the patient

No direct contact with patient with
suspected or confirmed COVID-19, but
no separation between driver’s and
patient’s compartments
Assisting with loading or unloading
patient with suspected or confirmed
COVID-19

Cleaners

Cleaning after and between transport of
patients with suspected or confirmed
COVID-19 to the referral health care
facility.

•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Maintain physical distance of at least 1
metre
Medical mask
Perform hand hygiene
Medical mask
Gown
Gloves
Eye protection
Perform hand hygiene
Maintain physical distance of at least 1
metre
Medical mask
Gown (fluid resistant gown or gown + apron
if body fluid exposure is anticipated)
Heavy duty gloves
Eye protection (if risk of splash from
organic material or chemicals)
Closed work shoes
Perform hand hygiene
Medical mask
Gown
Gloves
Eye protection
Perform hand hygiene
Maintain physical distance of at least 1
metre
Medical mask to be worn continuously in
areas of known or suspected community or
cluster transmission of COVID-19
Perform hand hygiene
Medical mask
Perform hand hygiene
Medical mask
Gown
Gloves
Eye protection
Perform hand hygiene
Medical mask
Fluid resistant gown or gown + apron
Heavy duty gloves
Closed work shoes
Eye protection (if risk of splash from
organic material or chemicals)
Boots or closed work shoes
Perform hand hygiene
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Special considerations for community-based health care including humanitarian settings
Community-based care Community health
Any community-based interaction or
workers
home visit with community members
not suspected or confirmed of having
COVID-19 (e.g. for antenatal or
postnatal care)

•
•

•
•
Any activity involving direct physical
contact or when entering the home of a
person with suspected or confirmed
COVID-19
Any activity involving non-direct
physical contact (e.g. interview) with a
person with suspected or confirmed
COVID-19
Special considerations for home care
Home
Health worker or
caregiver

Entering the patient’s room, but not
providing direct care or assistance

Providing direct care or assistance to a
patient with COVID-19 at home

When handling stool, urine, or waste
from patient with COVID-19 being
cared for at home

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Maintain physical distance of at least 1
metre
Medical mask in areas of known or
suspected community, cluster or sporadic
SARS-CoV-2 transmission
Other PPE according to standard
precautions and risk assessment.
Perform hand hygiene
Medical Mask
Gown
Gloves
Eye protection (goggles or face shield)
Perform hand hygiene
Maintain physical distance of at least 1
metre
Medical Mask
Perform hand hygiene
Maintain physical distance of at least 1
metre
Medical mask
Perform hand hygiene
Medical mask
Gown
Gloves
Eye protection (goggles or face shield)
Perform hand hygiene
Medical mask
Gloves
Fluid resistant gown or gown + apron
Eye protection (goggles or face shield)
Perform hand hygiene

Special considerations for rapid-response teams assisting with public health investigations (e.g. contact tracing, screening follow-up, outbreak
investigations)
Anywhere
Rapid-response team Remote interview of community
• No PPE if done remotely (e.g. by telephone
investigators
members with suspected or confirmed
or video conference)
COVID-19 or their contacts
• Remote interview is the preferred method
In-person interview of persons with
• Maintain physical distance of at least 1
suspected or confirmed COVID-19 or
metre
their contacts
• Medical mask
Interview should be conducted outdoors • Perform hand hygiene
Investigation of occupied setting where
transmission event has occurred

Investigation of unoccupied setting
where transmission event has occurred

•
•
•
•

•
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Maintain physical distance of at least 1
metre
Medical mask
Perform hand hygiene
If investigating as a team, and there is
known or suspected community or cluster
SARS-CoV-2
transmission,
all
investigators should wear a validated nonmedical mask
Perform hand hygiene

Rational use of personal protective equipment for COVID-19 and considerations during severe shortages: Interim guidance

Special considerations for vaccinations (Alongside all considerations as referred to in Guidance on developing a national deployment and
vaccination plan for COVID-19 vaccines)
Anywhere
Vaccinator
Vaccination
• Medical mask in areas of known or
suspected community, cluster, or sporadic
SARS-CoV-2 transmission
• Other PPE according to standard
precautions and risk assessment.
• Perform hand hygiene

Annex 2: Updated personal protective equipment decontamination and reprocessing methods summary
When considering whether to adopt any PPE disinfection or reprocessing method, the health care setting or external reprocessing
facility’s ability to safely handle contaminated PPE and perform quality control measures on reprocessed equipment should be
evaluated. It is important to note that each reprocessing cycle does not restore the PPE to a “new” performance level and may have
a severe deleterious effect on safety and performance that is not apparent to the wearer (102). The number of times PPE is
reprocessed should be carefully and systemically monitored (e.g. with a marking or tagging system identifying the number of
reprocessing cycles). In addition, quality control systems should be in place to inspect the items before and after every reprocessing
cycle to check if any visible soiling is present and to assess the structural integrity and features of PPE items. If any item of PPE is
soiled, damaged, or otherwise not suitable for reuse, it should be immediately discarded.
Considerations for the feasibility of adopting PPE decontamination or reprocessing measures for health service settings should
include:
•
•
•
•
•
•

safe transport (where applicable) of potentially contaminated PPE items to facilities for reprocessing
efficacy of the decontamination or reprocessing process to guarantee that any pathogens transmissible in health settings
are effectively removed through disinfection or sterilization
controls to ensure there is no residual toxicity (e.g. appropriate time allotted for off-gassing if a chemical disinfectant is
used)
pre- and post-reprocessing assessment of the functional integrity and shape of the PPE item
capacity for performance testing following reprocessing for individual items and batches where applicable
traceability of reprocessed PPE items to identify batches when investigating any subsequent quality control issues or
infections resulting from inadequate reprocessing and remove affected lots from circulation.

If reprocessing of PPE is performed outside of the health care setting, whether in an internal sterile processing/laundering site or an
external facility, potentially contaminated PPE should be transported in accordance with the standards of decontamination and
reprocessing of medical devices (103) described below.
•
•
•
•
•
•

Used PPE should be handled carefully and without excessive manipulation to reduce the risk of exposure to staff and
patients, or contamination of environmental surfaces.
Used PPE that will be reprocessed should be transported to a designated reprocessing area as soon as possible, within a
reasonable timeframe, after use.
Used PPE should be transported in covered, fully enclosed, puncture-resistant containers that prevent spill of liquids and
are decontaminated after each use.
On-site transport for potentially contaminated PPE should follow designated routes to avoid high-traffic and patient care
areas.
All carts and containers containing contaminated PPE must be clearly identified.
Clean and used PPE must not be stored or transported together (for example, on the same cart), due to the risk of crosscontamination.

Gowns
Cotton fabric gowns that will be laundered should be placed in designated containers after use. Used gowns should never be
excessively manipulated or shaken before laundering as this may result in contamination of the launderer and surrounding
environment (104).
Machine washing
• The volume of gowns placed in a machine should be no more than three quarters of a standard laundry load per cycle (105).
• Gowns should be washed for 30 minutes with hot water (60-90°C) and on a gentle cycle if possible, using laundry detergent.
• Hang gown to fully dry in clean environment after washing.
If machine washing is not possible, cotton gowns can be cleaned and disinfected in a drum.
• Thoroughly scrub the gown using warm water and detergent (106).
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•
•
•

Soak in hot water and soap in a large drum, using a stick to stir, avoiding splashing.
Soak gown in 0.05% chlorine for 30 minutes.
Rinse with clean water and let gown dry fully in the sunlight.

Assessment after laundering
• Check that the cuffs, hems, shoulders, sleeves, and ties have retained protective and wearable shape.
• Ensure the material is intact and has no holes or rips in the seams or damage to the ties at the waist; and that if Velcro is
part of the design of the gown, that it is still functional (107).
• Ensure clean gowns are folded and bagged appropriately.
• Non-sterile plastic containers or carts used for the transportation of gowns should be cleaned and disinfected before they
are returned to clinical areas.
Eye protection
Eye protection may be decontaminated by cleaning and disinfecting immediately after appropriate doffing and hand hygiene is
performed OR placed in a designated closed container for later cleaning and disinfection.
Cleaning and disinfection
• Perform hand hygiene.
• Clean and disinfect surface where the eye protection item will be cleaned (108).
• Clean with soap/detergent and water on a clean cloth, and allow time for eye protection item to dry.
• Wipe with a clean cloth or wipe using 70% alcohol or sodium hypochlorite 0.1%.
If 70% alcohol is used, allow for at least 1-minute contact time before returning eye protection to clinical use.
If 0.1% sodium hypochlorite is used, allow contact time of 10 min, rinse with warm water, and allow to dry before
returning eye protection to clinical use.
To assess after cleaning and disinfection
• Is the functional shape of the eye protection maintained?
• Is there damage to the strap/arms/viewing area?
• Is there degradation in visibility?
Respirators
Any respirator reprocessing method that is proposed for local adoption must be regulated by the competent local regulatory authority.
Health authorities should ensure any facility implementing a reprocessing plan performs local validation testing before adopting a
respirator reprocessing method to ensure that the shape, fit, filtration efficiency, and pressure drop are preserved once the process is
completed and to determine a set maximum number of reprocessing cycles. Health authorities should also require facilities to
produce a written protocol for the process and guarantee that health workers will be trained in the proper use of the reprocessed
respirators.
The decontamination of respirators has received considerable review and practical examination by several public health agencies.
Of note, the Centers for Disease Control and Prevention’s National Institute for Occupational Safety and Hygiene (United States of
America) has developed a frequently updated comprehensive report summary of decontamination results of respirators from various
manufacturers (109); and the European Centre for Disease Prevention and Control has developed a narrative review of research
studies describing methods for respirator decontamination (110).
Regardless of the efficacy and safety of the proposed method, the practical considerations for adoption of a respirator reprocessing
method must include assessment of the capacity of the healthcare facility or external sterile services department to perform all the
methods. Further evaluation is needed to ascertain that the decontamination method has been evaluated for the specific respirator
model that has been proposed for reprocessing. The number of times a respirator can be safely reprocessed varies by method.
However, the United States Centers for Disease Control and Prevention National Institute for Occupational Safety and Health has
conducted stress testing on respirator components, including the straps and adjustable nosepiece, and have made the conservative
recommendation that a respirator should be donned a maximum of five times (100).
It remains difficult to compare studies that have evaluated respirator reprocessing methods because of the wide variation in
practices/methods used for reprocessing as well as evaluation methods and outcomes addressed. A brief summary of key
performance factors evaluated in recent studies following reprocessing practices for 4 methods which have demonstrated some
consistency in efficacy of methods through available literature is provided in Table 1 and Table 2 below.
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Quantitative fit
test postreprocessing

Qualitative fit test
post-reprocessing

Integrity (e.g.
analysis of filtration
layers, straps)

Performance /
filtration maintained
post-reprocessing

Cadnum, 2020 (115)
Hankenson, 2020 (116)
Ludwig-Begall, 2020 (117)
Saini, 2020 (118)
Ibanez-Cervantes, 2020 (119)
Cheng, 2020 (120)
Schwartz, 2020 (121)
Simmons, 2020 (122)
Fischer, 2020 (123)
Smith, 2020 (124)

Jatta, 2020 (130)
Schwartz, 2020 (121)
Widmer, 2020 (131)
Fisher, 2020 (123)
Smith, 2020 (124)
Grossman,2020 (132)

Hankenson, 2020 (116)
Saini, 2020 (118)
Schwartz, 2020 (121)

Jatta, 2020 (130)
Saini, 2020 (118)

Jatta, 2020 (130)
Saini, 2020 (118)

Not found in review

Lieu, 2020 (137)
Maranhao, 2020 (138)

Lieu, 2020 (137)

Not found in review

Not found in review

Pass

Ludwig-Begall, 2020 (117)
Fischer, 2020 (123)
Simmons, 2020 (122)

Fisher, 2020 (123)

Not found in review

Not found in review

Ou, 2020 (136)

Not found in review

Fail

Cadnum, 2020 (115)
Smith, 2020 (124)

Smith, 2020 (124)

Not found in review

Not found in review

Not found in review

Not found in review

Daeschler, 2020 (125)
De Man, 2020 (126)
Ma, 2020 (127)
Campos (128)

Anderegg, 2020 (133)
Bopp, 2020 (134)
Daeschler, 2020 (125)
Czubryt, 2020 (135)

De Man, 2020 (126)
Harskamp, 2020 (139)

Not found in review

Not found in review

Ou, 2020 (136)

Anderegg, 2020 (133)
Harskamp, 2020 (139)

Anderegg, 2020 (133)
Bopp, 2020 (134)
Daeschler, 2020 (125)
De Man, 2020 (126)
Campos, 2020 (128)
Ou, 2020 (136)
Harskamp, 2020 (139)

Ludwig-Begall, 2020 (117)
Pascoe, 2020 (129)
Fischer, 2020 (123)
Cadnum, 2020 (115)

Fisher, 2020 (123)
Ou, 2020 (136)

Pascoe, 2020 (129)
Ou, 2020 (136)
Celina, 2020 (140)
Not found in review

Not found in review

Pass
Fail
Pass
Fail

Dry Heat

Fail

Moist heat

UV
irradiation

Hydrogen
peroxide
derivatives)

(and

Effective inactivation of infectious
organism (various)

Pass

Table 1. Key performance factors for respirator reprocessing

Not found in review

Daeschler, 2020 (125)

Not found in review

Celina, 2020 (140)
Not found in review
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Grinshpun, 2020 (141)

Safety (offgassing) effectively
reduces residual
toxicity
Grossman,2020 (132)
Schwartz, 2020 (121)
Widmer, 2020 (131)

Not found in review

Not found in review
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Table 2.

Results of studies on respirator reprocessing methods

Hydrogen Peroxide (and derivatives):
First Author

Methods

Outcomes of interest

Ludwig-Begall
(117)

VHP (59%), non-lumen setting for 28 min (V-PRO
maX), 1 cycle

Inactivated PRCV

Saini (118)

VHP (7–8%), <10 min, 1 cycle

Schwartz (121)

VHP (35%), up to 30 cycles, ‘gassing’ time 25 min,
‘gassing dwell’ time 20 min

Grossman (132)

VHP (20ºC), 40% relative humidity, 10 g/unit
volume H2O2 for 4.5h

Maranhao (138)

Not described

Jatta (130)

VHP (59%), non-lumen setting for 28 min (V-PRO
maX), for 5 and 10 cycles

Widmer (131)

VHP (V-PRO maX); low temperature, details not
reported

Inactivation of B. stearothermophilus, M.
smegmatis, E. coli; no changes to integrity, fit, or
performance
Inactivated G. stearothermophilus, qualitative
and quantitative fit maintained, off-gassing time
of 4 hours
Off-gassing time ranged from 4-6 hours; small
sample of FFRs passed quantitative fit test after
1 cycle
Qualitative fit test failure rate was 46% after 4
days (95% CI: 31–63%), 50% after 10 days (95%
CI: 36–63%), and 55% after 15 days (95% CI:
37–71%)
No significant changes in mean filtration
efficiency between control and VHP-treated
respirators; no loss of fit or integrity
Maintained quantitative fit after 1 cycle; cost for
reprocessing estimated to be 0.5 Euro/respirator

Ultraviolet Germicidal Irradiation:
First Author

Methods

Outcomes of interest

Fischer (123)

UV light (260–285 nm)

Simmons (122)

Pulsed-xenon UV light, 5 min

Inactivated SARS-CoV-2; maintained quantitative
fit after 2 cycles
Inactivated SARS-CoV-2

Ludwig-Begall
(117)

4 min UV-C light (fluence of 5.2J/cm2 per mask)

Inactivated PRCV

Smith (124)

UV light, details not reported

Cadnum (115)

UV-C light (1-minute cycle delivered by a UV-C
decontamination box or a 30-minute cycle delivered
by a room decontamination device)
UV-C light (Xenex LightStrike Germ-Zapping
Robot) for 5 min, up to 10 treatments

SARS-CoV-2 not successfully inactivated;
extended exposure to UV impaired integrity but
FFRs maintained average FIT score >100
Did not meet criteria for inactivation of
bacteriophages MS2 and Phi6, and MRSA

Ou (136)

Maintained filtration performance for up to 10
cycles

Moist Heat:
First Author

Methods

Outcomes of interest

Campos (128)

60–95°C at either 40–60% or 100% RH

Daeschler (125)

60 min at 70°C at either 0%, 25%, 40%, or 50%
relative humidity

Inactivated SARS-CoV-2; maintained filtration
efficiency
Inactivated SARS-CoV-2; structural integrity and
performance maintained after 10 cycles

de Man (126)

121⁰C for 15 min

Ma (127)

Steamed on boiling water for 2 hours

Inactivated staph epi; qualitative fit, performance
maintained
Inactivated avian infectious bronchitis virus
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Anderegg (133)

85°C, 60-85% humidity for 40 min, 5 cycles

Qualitative degradation (nose bridge); all FFRs
passed quantitative fit testing

Bopp (134)

115°C for 1 hour, 121.1°C for 30 min, 130°C for 2
min, and 130°C for 4 min

FFR failed fit test after a single cycle

Harskamp (139)

12 min preheating, followed steam decontamination
at 121°C for 17 min

Ou (136)

Steamed on boiling water for 30 min

FFP2 retained fit, FFP3 did not; FFP2 maintained
filtration capabilities after 3 cycles, FFP3 had
decreased filtration after 1 cycle
FFRs retained filtration efficiency after 10 cycles;
failed quantitative fit after 5 cycles

Dry Heat:
First Author

Methods

Outcomes of interest

Fischer (123)

70ºC dry heat

Pascoe (129)

70°C dry heat, 5-90 min

Ludwig-Begall
(117)
Cadnum (115)

102°C (+/- 4°C) for 60 min (+/-15 min)

Inactivated SARS-CoV-2, maintained quantitative
fit but should not be used for >2 cycles
Inactivated
MRSA,
maintained
filtration
efficiency after 3 reprocessing cycles
Inactivated PRCV

Celina (140)

65°C for 24h, followed by 24h at 80°C ('moderate
aging') and 24h at 95°C.

Grinshpun (141)

121°C for 30 min, once and then consecutively five
times)
77 °C for 30 min

Ou (136)

70°C for 30 min

Did not meet criteria for inactivation of
bacteriophages MS2 and Phi6
All FFRs maintained integrity after 24 h at 65°C,
some evidence for material weaknesses at 80°C
and 95°C exposure. Varied by FFR model and
temperature
Physical damage after single treatment (nose clip,
straps); performance compromised
Maintained filtration efficiency and quantitative fit

Methylene blue and dry heat:
WHO is currently supporting the Development of Methods for Mask and N95 Decontamination study to evaluate methylene blue
and light (MBL) and dry heat (DH) as a potentially simple, efficient and inexpensive method to reprocess SARS-CoV-2-exposed
medical masks and respirators. In a recent study (142), MBL and DH were applied to respirators and medical mask materials to test
inactivation of SARS-CoV-2 and surrogate coronaviruses. The study found that both MBL and DH consistently killed SARS-CoV2, with some heterogeneity in DH values. The findings suggest MBL could potentially be developed as a new reprocessing method.
The National Institute for Occupational Safety and Health (United States of America) has included favorable results regarding the
impact of the MBL + DH on the performance of the tested respirator models in their update on testing of decontamination methods
on respirators (109).
Methods not to be considered
Some methods should be avoided due to their resulting damage to the mask, residual toxicity that may become reactivated with
moisture during use, or loss of filtration efficiency. They include standard laundering/washing methods, disinfection with sodium
hypochlorite or alcohol (141, 143), and microwave oven irradiation (143, 144). Microwave ovens have shown some biocidal effect
when combined with moisture to use properties of radiation with steam heat; however, problems that require careful consideration
include a lack of substantial review of standard microwave oven radiation capacities with respirator disinfection; inability to ensure
controls for uniform distribution of steam; and concern that the metal noseband of respirators may combust (143-145).

WHO continues to monitor the situation closely for any changes that may require an update of this interim guidance. Otherwise,
this interim guidance document will expire 12 months after the date of publication.

© World Health Organization 2020. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO licence.
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