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Abstract
Background: Currently there is an ongoing debate and limited evidence on the use of masks and respirators for
the prevention of respiratory infections in health care workers (HCWs). This study aimed to examine available
policies and guidelines around the use of masks and respirators in HCWs and to describe areas of consistency
between guidelines, as well as gaps in the recommendations, with reference to the WHO and the CDC guidelines.
Methods: Policies and guidelines related to mask and respirator use for the prevention of influenza, SARS and TB
were examined. Guidelines from the World Health Organization (WHO), the Center for Disease Control and
Prevention (CDC), three high-income countries and six low/middle-income countries were selected.
Results: Uniform recommendations are made by the WHO and the CDC in regards to protecting HCWs against
seasonal influenza (a mask for low risk situations and a respirator for high risk situations) and TB (use of a respirator).
However, for pandemic influenza and SARS, the WHO recommends mask use in low risk and respirators in high risk
situations, whereas, the CDC recommends respirators in both low and high risk situations. Amongst the nine
countries reviewed, there are variations in the recommendations for all three diseases. While, some countries align
with the WHO recommendations, others align with those made by the CDC. The choice of respirator and the level
of filtering ability vary amongst the guidelines and the different diseases. Lastly, none of the policies discuss reuse,
extended use or the use of cloth masks.
Conclusion: Currently, there are significant variations in the policies and recommendations around mask and
respirator use for protection against influenza, SARS and TB. These differences may reflect the scarcity of level-one
evidence available to inform policy development. The lack of any guidelines on the use of cloth masks, despite
widespread use in many low and middle-income countries, remains a policy gap. Health organizations and
countries should jointly evaluate the available evidence, prioritize research to inform evidence gaps, and develop
consistent policy on masks and respirator use in the health care setting.
Keywords: Infectious diseases, Seasonal influenza, Pandemic influenza, Sever Acute Respiratory Syndrome (SARS),
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Introduction
To maintain the functionality and capacity of the healthcare workforce during outbreaks or pandemics of emerging infections, such as influenza, health care workers
(HCWs) need to be protected. Medical masks (“masks”)
and respirators are commonly used to protect HCWs
from respiratory infections. In the healthcare setting,
masks are used to prevent HCWs acquiring respiratory
infections, from splashes of blood and body fluids and to
reduce transfer of potentially infectious body fluids in
the sterile area. Alternatively, they may be used by the
HCW and coughing patient to prevent the spread of infection in the ward, referred to as “source control” [1-4].
Masks were not designed to provide respiratory protection [5], as they have consistently lower filtration efficiency than respirators [6-9]. A respirator is a fitted
device that protects the wearer against inhalation of
small and large airborne particles, that is, it protects the
wearer from others who are or might be infected [2].
High-income countries have established infection control programs which can be implemented with good resourcing. The guidelines and advice underlying these
control programs have been produced by high-income
countries for their own social, economic, and health environments. Low and middle income countries may not
have the ability or finances to adopt generic infection
control or pandemic guidelines, equivalent to those originating from high income countries. The practices occurring in low/middle income countries may be driven
by a number of factors other than available scientific
evidence – such as available resources, Occupational
Health and Safety (OHS) legislation, culture, logistics
and cost considerations.
Whilst much has been written about available policies
issued by the World Health Organization (WHO), and
the United States Centers for Disease Control and Prevention (CDC), little is known about the consistency in
policies from low and middle income countries, and
country-specific issues which can drive different needs.
In light of ongoing threats from influenza (H1N1, H5N1
and H7N9) and other emerging infections, it is essential
to examine the policies and guidelines of various organizations and countries to examine whether they are evidence based, and whether there are any issues with the
recommendations. This study aimed to examine available policies and guidelines around the use of masks and
respirator for HCWs, for the prevention of influenza,
SARS and TB; and to describe areas of consistency and
inconsistency between guidelines, as well as gaps, with
reference to the WHO and the CDC guidelines.
Methods
The guidelines of two large public health organizations,
three high-income countries and six low/middle income
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countries were purposely selected for inclusion in this
study. We included guidelines from two major health organizations which are commonly used internationally as
a reference, namely the World Health organization
(WHO) and the US Centers for Disease Control (CDC).
Guidelines from three high income countries (Australia,
Canada and UK) and six middle/low income countries
(Bangladesh, China, India, Indonesia, Pakistan and
Vietnam) were also selected. The main reasons for purposively selecting these guidelines was that the six low/
middle income countries account for 47% of the world’s
population and represent areas where emerging infectious
diseases are likely to arise from. Most of these guidelines
were publically available or were accessed through known
key contacts, and were available in a language which could
be readily translated in-house.
We selected guidelines related to influenza, SARS and
TB for this review. Given that influenza has the potential
to cause both seasonal infections and pandemics; it was
chosen as the primary infection of interest. TB was selected as an example of a chronic but highly infectious
disease. In contrast to influenza, TB has a long incubation and infection period. Lastly, SARS was selected as
an example of emerging infectious disease, which required a rapid response.
Search strategy

Information relating to mask and respirator use was
extrapolated from the following sources: a) general infection control guidelines; b) disease specific infection
control guidelines (influenza, SARS and TB); c) personal
protective equipment guidelines; d) mask/respirator use
guidelines and e) position statements. Documents published in the last twelve years in any language were
screened with key words for applicability. In the event
that two versions of the guideline were found, the most
recent version was included. Four strategies were utilized to locate relevant documents. Firstly, websites including the WHO (plus regional offices), CDC, selected
countries health departments and other relevant websites were screened. Secondly, a key word search was
conducted using Google, with 10 results per page set
and the first two pages of hits reviewed. The policies
and guidelines were also searched in the native languages of the selected countries through advance search
settings in Google. The search results were narrowed
down by selecting region (e.g. India), site or domain (e.g.
gov) and file type (e.g. pdf ). Google translator was used
to screen the documents in the native languages and
then the selected documents were translated by native
language speaking colleagues. Policies and guideline documents were also searched for using Medline, Embase,
National Guidelines Clearinghouse, and Google Scholar
through key words. Lastly, key personal contacts in the
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selected countries were contacted in regards to the availability of guidelines in the country. Most of the contacts
are employed in Government organizations or health
institutions.
Collection and analysis

The predefined criteria were used to screen the guidelines for their eligibility. Title and summaries were firstly
assessed by AAC and then validated by HS and CRM.
The following information was extracted from each of
the selected guidelines; country/organization, department, publication year, language, title and recommendation on mask/respirator use. The terminology used in
different countries and guidelines varied, so a classification system was devised (Table 1).

Results
In most of the guidelines reviewed, the rationale for
the recommendations around mask and/or respirator
use is not discussed and evidence is rarely provided. The
WHO, the CDC and most of the countries recommend
masks and/or respirator on the basis of the mode of
transmission of influenza, SARS and TB. However, various types of masks and respirators are recommended in
the guidelines for low and high risk situations. Although
most of the guidelines discuss the importance of training
and fit testing for respirators use, very few documents
Table 1 Terminology used in guidelines reviewed
Terminology

Classification
for this study

Mask; surgical mask; medical mask; procedure mask. Mask
N95; N99; N100; FFP1; FFP2; FFP3; P1; P2; P3;
particulate respirator.

Respirator

Low risk situations described in influenza and
Low risk situations
SARS guidelines: Close contact within one meter
of the patient, close contact within 2 meters of the
patient; entering infectious patient’s room; clinical
care; all patients contact; when infected patient
used masks; routine care; in screening area; during
patients transport; before and after patients contact
and risk of splashes into face.
Low risk situations described in TB guidelines:
Low risk facilities including sputum microscopy
centers; district and sub district level hospitals.
High risk situations described in influenza and
SARS guidelines: Aerosol generating procedures
(AGPs); procedures involving the respiratory tract;
laboratory specimen collection from respiratory
tract; if patients cough forcefully; if patients do not
comply with respiratory hygiene; when patients
may not be able to wear mask; mortuary and
critical care areas.
High risk situations described in TB guidelines:
Exposure to drugs resistant organism; culture/DST
and other high risk procedures in laboratory, high
risk areas; specialized treatment centers and
emergency surgery of infectious cases.

High risk situations

provide detail on those procedures. Furthermore, most
guidelines do not discuss recommendations on how long
masks and respirators should be used for and whether
reuse is recommended. Only a few mentioned that a
single mask could be used for 4 hours [10], 8 hours [11],
or even for an entire shift [12]. Although cloth masks
are also commonly used in resource limited settings, the
use and reuse of cloth masks is not discussed in any
guideline.
A lack of consistency was identified in regards to the
nomenclature used in the documents. The WHO frequently uses the term “medical masks” [13], while the
CDC uses the term “facemask”. Various terms were also
used in the country specific guidelines reviewed. For example, Pakistan uses medical masks, surgical masks is
used in the UK, Canada, Australia and India document,
procedure masks also in the Canadian document and
finally facemasks is the term used in Vietnam. The
description of low and high risk situations also varied
among the general and disease specific infection control
guideline (Table 1).
For seasonal influenza, the WHO [14] and the CDC
[15] recommends that masks be used in low risk situations and respirators in high risk situations. The recommendations from the UK [16], Australia [17], India [18]
and Pakistan [19] are aligned with those from the WHO
and the CDC. However Canada [20] and Vietnam [12]
have a different policy, which recommends masks in
both low and high risk situations for seasonal influenza.
Regarding the choice of respirator, the WHO, the CDC
and most of the selected countries recommend an N95
or its equivalent (FFP2 or P2) respirator for seasonal influenza. The UK, however, recommends FPP3 respirators.
Though the WHO and the CDC have the same policy
for seasonal influenza, they differ in their recommendations for pandemic influenza. During an influenza
pandemic, the WHO recommends mask use in low risk
situations and respirators in high risk situations [14],
whereas, the CDC recommends respirators in both situations [21]. The guidelines of the UK [22], Canada [23],
Australia [4], China [11], India [18] and Pakistan [19]
are aligned with those of the WHO (Table 2). For pandemic influenza, the WHO recommends a range of respirators (e.g. P2, P3, FFP2, FFP3, N95, N99 and N100)
and the CDC recommend N95 or higher respirators.
Canada and most of the low/middle income countries
recommend N95 or its equivalent respirators. The UK
recommends only FFP3, while Australia recommends P2
or Powered Air Purifying Respirator (PAPR).
The WHO and the CDC have different policies when
coming in contact with a patient with SARS. The WHO
recommends masks in low risk situations and respirators
in high risk situations [14], whereas the CDC recommends that respirators be used in both low and high risk

Organization/
country

Seasonal influenza

Pandemic influenza

Low risk

High risk

Low risk

High risk

SARS

WHO [14,30]

Mask (Medical
mask)

Respirators (N95)

Mask (Medical mask)

CDC, [15,21,24,31]

Mask
(Facemasks)

UK [16,22,25,34]

Low risk

TB
High risk

Low risk

High risk

Respirators (P2/3, FFP2/3, Mask (Medical
N95/99/100)
mask)

Respirators (N95)

Respirators
(N95, FFP2)

Respirators (N95,
FFP2)

Respirators (N95) or
Respirators (N95)
equivalent respirator
(e.g., PAPR, elastomeric)

Respirators (N95 or
higher respirators)

Respirators (N95)

Respirators (N95 or
higher, elastomeric or
PAPR)

Respirators
(N95)

Respirators (N95
or preferably
PAPR)

Mask (Surgical
mask)

Respirators (FFP3)

Mask (Surgical mask)

Respirators (FFP3)

Respirators (FFP3),
PAPR use is
discouraged

Respirators (FFP3),
PAPR use is
discouraged

Not
Respirators
recommended (FFP3)

Canada [13,20,26,32] Mask (Surgical
or procedure
mask)

Mask (Surgical or
procedure mask)

Mask

Respirators (N95)

Respirators (N95),
PAPR use is
discouraged

Respirators (N95),
PAPR use is
discouraged

Respirators
(N95)

Respirators (N95)

Australia [4,17,27]

Mask (Surgical
mask)

Respirators (P2 or N95)

Mask (Surgical mask)

Respirators (P2 or PAPR)

Respirators (P2 or
N95)

Respirators (PAPR)

Respirators
(P2, N95)

Respirators (P2,
N95)

China [10,11,33]

Guidelines not
located

Guidelines not located

Mask (Surgical or
medical mask)

Respirators

Mask (Medical
mask)

Respirators

Respirators
(N95)

Respirators (N95)

India [18,35]

Mask (Surgical
mask)

Respirators (N95)

Mask (Surgical mask)

Respirators (N95)

Guidelines not
located

Guidelines not located Not
Respirators (N95
recommended or FFP2)

Indonesia [39]

Guidelines not
located

Guidelines not located

Not discussed in
pandemic plan

Not discussed in
pandemic plan

Guidelines not
located

Guidelines not located Guidelines not Guidelines not
located
located

Pakistan [19,28,36]

Mask (Medical
mask)

Respirators (N95, FFP2)

Mask (Medical mask)

Respirators (N95, FFP2)

Respirator (N95 or
P2)

Respirator (N95 or P2)

Bangladesh [37,40]

Guidelines not
located

Guidelines not located

Not discussed in
pandemic plan

Not discussed in
pandemic plan

Guidelines not
located

Guidelines not located Not
Respirators (N95
recommended or FFP2)

Vietnam
[12,29,38,41]

Mask
(Facemask)

Mask (Facemask)

Appropriate selection
between masks and
respirators

Appropriate selection
between masks and
respirators

Respirator (N95)

Respirator (N95)
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Table 2 Policies and guidelines on masks and respirators use by health care workers (HCWs)

Not
Respirators (N95
recommended or FFP2)

Not
Respirators (N95)
recommended
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situations [24]. The UK [25], Canada [26], Australia [27],
Pakistan [28] and Vietnam [29] also recommend respirators be used by HCWs for protecting themselves from
SARS. Only China has the same policy as the WHO [10]
(Table 2). The CDC and most of the countries prefer
N95 or equivalent respirators in low risk situations in
SARS, while the UK recommends a FFP3.
Respirators are recommended by the WHO [30] and
the CDC [31] for protection against TB for HCWs in
both low and high risk situations. Canada [32], Australia
[17] and China [33] have the same policy as previously
outlined. In contrast, respirators are recommended only
in certain high risk situations in the UK [34], India
[35], Pakistan [36] Bangladesh [37] and Vietnam [38]
(Table 2). The WHO and most of the selected countries
recommend N95 or equivalent respirators for HCWs
during low and high risk exposure to TB bacillus. Though
the CDC also recommends N95 respirators in low risk
situation, elastomeric respirators or PAPR are preferred
during the high risk procedures (Table 2).
The seasonal influenza guidelines of China, Indonesia
and Bangladesh, SARS guidelines of India, Indonesia and
Bangladesh and TB guidelines of Indonesia could not be
located; and pandemic guidelines of Indonesia [39] and
Bangladesh [40] and Vietnam [41] did not make clear
recommendation on masks and respirator use.
Almost all guidelines emphasized the importance of
hand hygiene and strongly recommended HCWs to
wash their hands before and after patients’ contact to
prevent the spread of respiratory infections. The role of
other PPEs was also discussed in most of the guidelines.
The WHO and the CDC recommended gloves, gown
and goggles for seasonal influenza and pandemic influenza in accordance with the standard precaution, i.e.
while in contact with infectious material or risk splash
on face or body [14,15,21]. However in the case of SARS
and other newly emerging infections, both organizations
strongly recommended the use of gloves, gown and goggles in all patient contact [14,24].

Discussion
Considerable variation was observed amongst the policies and guidelines of the selected health organizations
and countries in regards to the use of masks and respirators. The WHO and the CDC have a similar policy for
seasonal influenza and TB; however, they have different
recommendations when dealing with pandemic influenza and SARS. There is also a vast amount of variation
between the various country recommendations for the
three diseases. We found that influenza related policies
of the selected countries were generally in line with the
WHO, while SARS related policies were aligned with
those from the CDC. The exceptions were the seasonal influenza policies of Canada and Vietnam and the
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Chinese SARS policy. The previous experience of these
three countries with SARS may be a factor influencing
the variation in recommendations. TB related policies of
high-income countries are in line with the WHO and
the CDC, however the policies of the low/middle-income
countries are not consistent with either organization.
Various terms were also used in the guidelines reviewed in relation to the products. This indicated that
there is no standard terminology or classification for
masks. Although the general term “respirator” is constantly used in the guidelines, products with various
filtration capacities were recommended for the same diseases. This was especially apparent with regards to the
selection of respirators for use during high risk procedures. In some cases, a particular type of respirator
recommended by one country was actually discouraged
by another country. For example, the CDC and Australia
recommend PAPR for high risk situations during SARS,
whereas, Canada and UK discourage PAPR use due to
the risk of self-contamination [25,26]. Elastomeric respirators or PAPR were only recommended for use by the
CDC and the high income countries.
The availability of resources/funding and more stringent OHS regulations in these high-income settings may
be factors influencing this trend. Aside from the variation in terminology previously described, some low and
high risk situations were classified in a different way. For
example, the CDC and Canada recommend respiratory
protection within 2 meters of an influenza case, which is
different from the WHO policy (1 meter). OSHA also
recommends a 2 meter distance [42]. The rationale for 2
meters is not provided in either guideline. Similarly, the
Canadian pandemic plan considers it high risk if patients
cough forcefully, and/or if patients do not comply with
respiratory hygiene [23] and the Australian pandemic
plan defines high risk when an infected patient may not
able to use masks [4]. However, neither plan provides
evidence to support these recommendations.
The WHO and all selected countries have the same
policy for pandemic influenza, as for seasonal influenza.
The WHO policies are flexible and probably take into
account the possibility of resource issues which could
occur. In comparison, the CDC policy is different from
the WHO and other countries. Due to a lack of preexisting immunity to pandemic influenza strains, and
the potential for the occurrence of severe disease and a
high mortality, the CDC recommends respirators. The
CDC policies are relatively stringent and may be influenced by the Occupations Health and Safety Administration (OSHA) recommendations. In the USA, the
OSHA respiratory protection standard regulates the use
of respirators at workplace. Under the regulation 29
CFR 1910.134, employers are required to provide respirators to the employees for protection from respiratory

Chughtai et al. BMC Research Notes 2013, 6:216
http://www.biomedcentral.com/1756-0500/6/216

hazards [43]. The OSHA recommends using N95 or
higher respirators for HCWs exposed to pandemic influenza [2] and SARS [44].
As highlighted in the results, the use of mask and
respirator is not discussed in pandemic plans of some
countries. Our findings corroborate with the WHO which
identified during a comparative review of pandemic plans
that only 33/76 (45%) of the national plans, discuss the
role of masks, respirators and other PPEs [45]. Masks may
be effective during early stages of a pandemic, when the
mode of transmission and virulence characteristics are uncertain, and when pharmaceutical measure; such as a vaccine and/or antiviral, may not be available or delayed
[2,46]. Studies have demonstrated that masks reduce shedding of virus from the wears month and could be as a
mean of source control [47]. Therefore, mask use will not
only protect HCWs but also prevent spread of infections
from them to patients and other people surrounding
them.
Uncertainty around the primary mode of transmission
of influenza may be another reason contributing to the
variations between the recommendations made by each
country. Currently the relative contribution and significance of the each transmission mode is not known
[48-50]. Most of the information regarding the mode
of transmission of influenza is based on old experiments, observational studies during the outbreaks or on
other in-direct research, for example drug and vaccine
trials [46]. Droplet and contact is thought to be the
main modes of transmission for seasonal influenza
[2,22,51-53]. Droplet transmission is via large particles
(typically > 5 um) that do not suspend in the air, while
airborne transmission occurs through the dissemination
of small virus containing particles (typically < 5 um) or
droplet nuclei in the air. However some researchers
argue that the evidence regarding droplet and contact
being the main modes of transmission is not adequate
[54] and there is more proof available in favor of the
transmission of influenza through the aerosol mode
[55-64]. Given the ongoing debate about the transmission, it is perhaps not surprising that none of the guidelines justify the selection of masks to evidence around
influenza transmission.
Droplet and contact are thought to be primary modes
of transmission of SARS [65], yet the use of respirators
is highly recommended by the CDC and most of the
countries in both low and high risk situations. In comparison, the WHO currently recommends masks for low
risk situations and respirators for high risk. Low levels of
evidence may be contributing to this difference. Most of
the SARS guidelines are based on retrospective, observational studies conducted during the 2003–04 SARS
outbreak. During that period, the WHO recommended
HCWs to use respirator [66]. However, WHO updated
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its policy in 2007 and stated, “The current evidence suggests that SARS transmission in health care settings occurs mainly by droplet and contact routes. Therefore a
medical mask is adequate for routine care”. The CDC,
however, maintains its position and continues to recommend a respirator [1]. In the CDC guideline, the rationale of the airborne precautions for SARS is discussed in
detail. Respirators are recommended due to the potential
for the airborne transmission, frequently performed
aerosol generating procedures (AGPs) and high case fatality among the HCWs. Unlike the WHO, the CDC
discussed studies which favor airborne transmission of
SARS [67].
There was also a lack of evidence based guidelines in
regards to the use of masks/respirators when treating
TB patients. The WHO quoted 13 studies on masks and
respirator use for TB patients and concluded that there
is little evidence on the effectiveness of respirators [30].
However the guideline states that “The available evidence, although weak and indirect, generally favors respirator use for protecting the wearer from TB”. High
prevalence of TB in low income countries and increase
chances of exposure due to respiratory aerosol in the
healthcare facility setting could be an explanation for
this recommendation. However, only the recommendations from Canada, Australia and China are aligned with
the WHO and the CDC. Most of the low income countries recommended the use of respirators only when
undertaking high risk procedures on patients with TB.
Interestingly, the selective use of respirators when treating this patient group was also recommended in the UK
policy. The UK recommendations have not been amended since 1994, when the British Thoracic Society (BTS)
issued guidelines on the control and prevention of tuberculosis in the UK [68].
Regardless of the mode of disease transmission, all
guidelines recommended the use of respirators while
performing high risk procedures on influenza, SARS or
TB patients. Studies have demonstrated that respiratory
aerosols are produced more during AGPs. For example,
the risk of influenza and SARS have been shown to increase after tracheal intubation and non-invasive ventilation [69,70] and risk of TB increases after bronchoscopy
and sputum induction [71]. Therefore respirators are
preferred during high risk procedures, as they filter small
particles and designed to provide respiratory protection.
Breathing air passes through the respirator filter and
small respiratory aerosols are captured through diffusion
and electrostatic mechanisms [72,73].
Training and fit testing are important components of a
respiratory protection program and the efficacy of respirator use improves after being fit tested [74,75]. The
risk of inhalation of infective particles is reduced if respirators are properly fitted to the face [64]. Although the
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WHO and the CDC discusses the role of fit testing in
most of their guidelines, very few countries explain the
procedure in detail. Guidelines from the low and middle
income countries largely ignored this issue. Many of the
guidelines reviewed also did not specify the maximum
duration a single mask could be used for, while others
varied in the times suggested. Advice pertaining to the
reuse and extended of a mask/respirator was also not
covered in most of the guidelines.
Even though the use/reuse of cloth masks is common,
especially in low resource countries such as, for example
in China [76] and Vietnam [77,78], none of the guidelines reviewed covered the use of these products. Currently, there is a lack of data to either support or refute
the effectiveness of woven cloth masks in blocking influenza or virus transmission and fluid resistance. Regulatory standards require that surgical masks not permit
blood or other potentially infectious fluids to pass
through to or reach the wearer’s skin, mouth or other
mucous membranes under normal conditions and for
the duration of time that the protective equipment will
be used. As it is not clear that cloth masks or improvised
masks can meet the standards set by regulatory bodies
and without better testing and more research, cloth
masks or improvised masks generally have not been recommended as effective respiratory protective devices,
or as devices to prevent exposure to splashes [72]. Currently there is no clinical trial data on the efficacy
of cloth masks and most of the available studies are
in-vitro [79-84]. Available evidence suggest that cloth
masks may provide some protection, it is assumed to be
considerable less when compared to the use of surgical
masks and respirators [85]. However, it is theorized that
some types of cloth fabric may provide better protection
[86]. In a report by the National Institute of Health’s
(NIH) Committee on the development of reusable facemasks for use during an influenza pandemic, the members were hesitant to discourage the use of cloth masks,
but suggested caution around their use as they were
not likely to be as protective as surgical masks or respirators [72].
This review has some limitations. Firstly, the guidelines from some countries could not be located, while
others did not specifically address the use of masks and
respirators. Secondly, while we tried to search for the
most updated version of guidelines; some countries may
have updated the documents and not made them publicly available. Finally, this study focused on selected
high, middle and low income countries, but did not
analyze every country. The situation may be different in
these countries. For example, France recommends FFP2
and Austria recommends FFP3 for the HCWs in low
and high risk situations during pandemics [22]. These
policies are in line with the CDC policy. On the other
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hand, policies of the European CDC around the use
masks and respirators are the same as those of the
WHO [87].

Conclusion
Health care organizations and countries have different
policies and guidelines around mask and respirator use
for influenza, SARS and TB. These policies not only vary
regarding the choice of product used but also the application and specifications. These differences may reflect
the relative lack of level-one evidence available to inform
policy development. For the end user in a healthcare
facility setting, the availability of conflicting guidance
about mask use from different sources (such as WHO
and in-country guidelines) may be confusing. Health
organizations and countries should jointly evaluate
the available evidence and develop a uniform policy on
masks and respirator use in the health care setting. The
situation in low income settings should be considered and
various options should be explored. There is a need to
conduct further studies to generate better evidence to inform policy and current practices. Currently there are
major gaps around the modes of transmission of respiratory viruses, the efficacy of cloth masks and the impact of
extended and re-use of masks/respirators.
Competing interests
Professor Raina MacIntyre receives funding from influenza vaccine
manufacturers GSK and CSL Biotherapies for investigator-driven research.
Dr Holly Seale holds an NHMRC Australian based Public Health Training
Fellowship (1012631). Payment for presentations: Dr Seale has received
funding from Sanofi Pasteur, GSK and CSL Biotherapies for investigator
driven research and for conference presentations.
Authors’ contribution
AAC, HS and CRM contributed to the design of the study. AAC undertook
the search strategy and made the initial selections which were subsequently
validated by HS and CRM. AAC developed the first draft of the manuscript
and HS and CRM extensively reviewed the paper. All authors read and
approved the final manuscript.
Acknowledgement
We acknowledge the support we received from the focal points and key
informants in the selected countries. We also wish to thank our UNSW
colleagues for translating the policies and guidelines from other languages.
Author details
1
School of Public Health and Community Medicine, UNSW Medicine,
University of New South Wales, Sydney 2052, Australia. 2National Centre for
Immunization Research and Surveillance of Vaccine Preventable Diseases
(NCIRS), The Children’s Hospital, Westmead, Australia.
Received: 5 March 2013 Accepted: 21 May 2013
Published: 31 May 2013
References
1. Siegel JD, Rhinehart E, Jackson M, Chiarello L: Guideline for isolation
precautions: preventing transmission of infectious agents in health care
settings. Am J Infect Control [Guideline] 2007, 35(10 Suppl 2):S65–S164.
2. Safety O, Administration H: Pandemic influenza preparedness and response
guidance for. U.S. Department of Labor: Healthcare Workers and Healthcare
Employers; 2009.

Chughtai et al. BMC Research Notes 2013, 6:216
http://www.biomedcentral.com/1756-0500/6/216

3.

4.

5.

6.

7.

8.

9.

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Institute of Medicine (IOM) National Academy of Sciences: Preventing
transmission of pandemic influenza and other viral respiratory diseases:
personal protective equipment for healthcare personnel update 201.
Washington D.C: The National Academies Pres; 2010.
Department of Health and Aging Australia: Australian health management
plan for pandemic influenza; 2009. http://www.health.gov.au/internet/panflu/
publishing.nsf/Content/B11402BB723E0B78CA25781E000F7FBB/$File/
ahmppi-2009.pdf.
Shine K, Rogers B, Goldfrank L: Novel H1N1 influenza and respiratory
protection for health care workers. Massachusetts Medical Society: The New
England Hournal of Medicine; 2009.
Balazy A, Toivola M, Adhikari A, Sivasubramani SK, Reponen T, Grinshpun SA:
Do N95 respirators provide 95% protection level against airborne viruses,
and how adequate are surgical masks? Am J Infect Control 2006, 34(2):51–57.
Lawrence RB, Duling MG, Calvert CA, Coffey CC, Lawrence RB, Duling MG, et
al: Comparison of performance of three different types of respiratory
protection devices. Journal of occupational & environmental hygiene.
[Comparative Study Evaluation Studies] 2006, 3(9):465–474.
Weber A, Willeke K, Marchioni R, Myojo T, McKay R, Donnelly J, et al:
Aerosol penetration and leakage characteristics of masks used in the
health care industry. Am J Infect Control 1993, 21(4):167–173.
Derrik J, Gomersall C: Protecting healthcare staff from severe acute
respiratory syndrome: filtration capacity of multiple surgical masks.
J Hosp Infect 2004, 59:365–368.
Ministry of Health PR China: The guiding principles to protect HCWS from
atypical pneumonia; 2005.
Chinese center for disease control and prevention. Type a H1N1 influenza
nosocomial infection control guideline; 2009.
Ministry of Health. Socialist Republic of Vietnam: Guidelines on the issuance
of diagnosis and treatment of flu season; 2011.
World Health Organization (WHO): Infection prevention and control during
health care for confirmed, probable, or suspected cases of pandemic (H1N1)
2009 virus infection and influenza like illnesses. Available from: http://www.
who.int/csr/resources/publications/cp150_2009_1612_ipc_interim_
guidance_h1n1.pdf.
World Health Organization (WHO): Epidemic-prone & pandemic-prone acute
respiratory diseases: Infection prevention and control in health-care facilities. http://
www.who.int/csr/resources/publications/WHO_CDS_EPR_2007_8/en/. 2007.
Center for Disease Control and Prevention (CDC): Prevention strategies for
seasonal influenza in healthcare settings. [cited 2012 15 May]; Available from:
http://www.cdc.gov/flu/professionals/infectioncontrol/healthcaresettings.
htm#settings.
Health Protection Agency UK: Infection control precautions to minimise
transmission of respiratory tract infections (RTIs) in the healthcare setting.
http://www.hpa.org.uk/webc/hpawebfile/hpaweb_c/1317131892566. 2012.
National Health and Medical Research Council (NHMRC): Australian guideline
for the prevention and control of infection in healthcare. Australian
Government; 2010. http://www.nhmrc.gov.au/node/30290.
Ministry of Health and Family Welfare. Government of India: Pandemic
influenza a H1N1. Guidelines on use of masks for health care workers, patients
and members of public. http://mohfw-h1n1.nic.in/Guidelines.html.
Ministry of Health Pakistan: National guidelines of influenza A/H1N1 pandemic
for health care providers; 2009. http://www.nih.org.pk/files/national_
guidelines_of_influenza_a-_h1n1_-_22.12.pdf.
The Public Health Agency of Canada: Seasonal influenza: guidance: infection
prevention and control measures for healthcare workers in acute care and
long-term care settings; 2010. Available from: http://www.phac-aspc.gc.ca/
nois-sinp/guide/ac-sa-eng.php.
Center for Disease Control and Prevention: Interim guidance on infection
control measures for 2009 H1N1 influenza in healthcare settings, including
protection of healthcare personnel. [cited 2012 3 May]; Available from: http://
www.cdc.gov/h1n1flu/guidelines_infection_control.htm.
Department of Health UK: The use of face masks during an influenza
pandemic; 2007. https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/147387/dh_125425.pdf.pdf.
Public Health Agency of Canada: Prevention and control of influenza during a
pandemic for All healthcare settings; 2011. cited 2012 25 May; Available from:
http://www.phac-aspc.gc.ca/cpip-pclcpi/annf/assets/pdf/ann-f-eng.pdf.
Center for Disease Control and Prevention: Public health guidance for
community-level preparedness and response to severe acute respiratory
syndrome (SARS); 2004. http://www.cdc.gov/sars/guidance.

Page 8 of 9

25. Health Protection Agency UK: SARS - hospital infection control guidance;
2005. http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1194947350823.
26. Health Canada: Infection control guidance for health care workers in health care
facilities and other institutional settings–severe acute respiratory syndrome (SARS);
2003. www.opseu.org/hands/sars-respiratormasks-0526_e.pdf and http://www.
phac-aspc.gc.ca/sars-sras/pdf/sarsfactsheetinstitutions06-03-03_e.pdf.
27. Department of Health and Ageing and the Communicable Disease Network
of Australia: Interim australian infection control guidelines for severe acute
respiratory syndrome (SARS); 2004. http://www.health.gov.au/internet/main/
publishing.nsf/content/health-sars-guidelines-index.htm.
28. Ministry of Health Pakistan: The national infection control guidelines; 2006.
[cited 2012 12 September]; Available from: http://www.nacp.gov.pk/
policies_and_guidelines/treatment_and_care/Guideline%20for%20Infection%
20Control.pdf.
29. Ministry of Health. Socialist Republic of Vietnam: Interim guidance: diagnosis,
management and prevention of infection respiratory syndrome severe acute
(SARS); 2003.
30. World Health Organization (WHO): WHO policy on TB infection control in
health-care facilities, congregate settings and households. http://whqlibdoc.
who.int/publications/2009/9789241598323_eng.pdf.
31. Center for Disease Control and Prevention: Guidelines for preventing the
transmission of mycobacterium tuberculosis in health-care settings, 2005
morbidity and mortality weekly report. Volume 14. No. RR-17; 2005. http://
www.cdc.gov/mmwr/preview/mmwrhtml/rr5417a1.htm.
32. Public Health Agency of Canada: Tuberculosis prevention and control. The
lung association canada. Canadian tuberculosis standards. 6th edition; 2007.
http://www.phac-aspc.gc.ca/tbpc-latb/pubs/tbstand07-eng.php.
33. Chinese Center for Disease Control and Prevention: Chinese tuberculosis
control program implementation work guide; 2008.
34. National Institute for Health and Clinical Excellence (NICE) UK: Clinical
diagnosis and management of tuberculosis, and measures for its prevention
and control; 2011. http://publications.nice.org.uk/tuberculosis-cg117/
guidance.
35. Directorate General of Health Services Ministry of Health & Family Welfare:
Guidelines on airborne infection control in healthcare and other settings; 2010.
cited 2012 12 May]; Available from: http://www.tbcindia.nic.in/pdfs/
Guidelines_on_Airborne_Infection_Control_April2010Provisional.pdf.
36. Ministry of Health. Govt. of Pakistan: National guidelines for mycobacterium
tuberculosis infection control; 2010. http://ntp.gov.pk/resource.php.
37. Ministry of Health and Family Welfare. Dhaka Bangladesh: National
guidelines for tuberculosis infection control. 1st edition; 2011. http://tbcare2.
org/sites/tbcare2.org/files/BAN_TB%20CARE%20II_IC%20Guidelines_1.pdf.
38. Ministry of Health. Socialist Republic of Vietnam: Diagnosis, treatment and
prevention of tuberculosis; 2009.
39. Department of Health. Republic of Indonesia. N: National strategic plan for
avian influenza control and pandemic influenza preparedness; 2006. http://
www.un-influenza.org/regions/asia/national_pandemic_preparedness_plans.
40. Ministry of Health and Family Welfare. Government of Bangladesh: National
avian influenza and human pandemic influenza preparedness and response
plan bangladesh 2006–2008; 2006. http://un-influenza.org/files/National_
Avian_Influenza_And_Human_Pandemic_Influenza_Preparedness_and_
Response_Plan_2006-2008.pdf.
41. Ministry of Health Socialist Republic of Vietnam: On the issue guidance
Monitoring and prevention Influenza A (H1N1). Vietnam: MoHSRo; 2009.
42. Occupational Safety and Health Administration: Healthcare workplaces
classified as very high or high exposure risk for pandemic influenza what to do
to protect workers. [cited 2012 May 19]; Available from: http://www.osha.
gov/Publications/exposure-risk-classification-factsheet.html.
43. Occupational Safety and Health Administration (OSHA): Respiratory
protection, 29 CFR 1910.134. Fed Regist 1998, 63:1152–1300.
44. Occupational Safety and Health Administration: Information regarding severe
acute respiratory syndrome (SARS). [cited 2012 12 June]; Available from:
http://www.osha.gov/dep/sars/index.html#SARS-III.
45. World Health Organization (WHO): Comparative analysis of national
pandemic influenza preparedness plans; 2011.
46. Bell D, Nicoll A, Fukuda K, Horby P, Monto A, Arbor A: Nonpharmaceutical
interventions for pandemic influenza, international measures, world
health organization writing group. Emerg Infect Dis 2006, 12(1):81–87.
47. Milton DK, Fabian MP, Cowling BJ, Grantham ML, McDevitt JJ: Influenza
virus aerosols in human exhaled breath: particle size, culturability, and
effect of surgical masks. PLoS Pathog 2013, 9(3):e1003205.

Chughtai et al. BMC Research Notes 2013, 6:216
http://www.biomedcentral.com/1756-0500/6/216

48. Institute of Medicine (IOM) National Academy of Sciences: Preventing
transmission of pandemic influenza and other viral respiratory diseases:
personal protective equipment for healthcare personnel. Update 2010. 2011
[cited 2012 1 March]; Available from: http://iom.edu/~/media/Files/Report%
20Files/2011/Preventing-Transmission-of-Pandemic-Influenza-and-OtherViral-Respiratory-Diseases/Pandemic%20Influenza%202010%20Report%
20Brief.pdf.
49. Bridges CB, Kuehnert MJ, Hall CB: Transmission of influenza: implications
for control in health care settings. Clin Infect Dis 2003, 37:1094–1101.
50. Cowling BJ: Airborne transmission of influenza: implications for control in
healthcare and community settings. Clin Infect Dis 2012, 54(11):1570–1580.
51. Brankston G, Gitterman L, Hirji Z, Lemieux C, Gardam M: Transmission of
infuenza a in human beings. Lancet Infect Dis 2007, 7:257–265.
52. Center for Disease Control and Prevention (CDC): Interim guidance for the
Use of masks to control influenza transmission. [cited 2012 24 March];
Available from: http://www.cdc.gov/flu/professionals/infectioncontrol/
maskguidance.htm.
53. World Health Organization (WHO): Influenza (seasonal). [cited 2012 29
March]; Available from: http://www.who.int/mediacentre/factsheets/fs211/
en/index.html.
54. Tellier R: Review of aerosol transmission of influenza a virus. Emerg Infect
Dis 2006, 12(11):1657–1662.
55. Tellier R: Aerosol transmission of influenza a virus: a review of new
studies. J R Soc Interface 2009, 6:S783–S790.
56. Blachere FM, Lindsley WG, Pearce TA, Anderson SE, Fisher M, Khakoo R, et al:
Measurement of airborne influenza virus in a hospital emergency
department. Clin Infect Dis 2009, 48(4):438–440.
57. Lindsley WG, Blachere FM, Thewlis RE, Vishnu A, Davis KA, Cao G, et al:
Measurements of airborne influenza virus in aerosol particles
from human coughs. PLoS One 2010, 5(11):e15100.
58. Bischoff WE, Swett K, Leng I, Peters TR: Exposure to influenza virus
aerosols during routine patient care. J Infect Dis 2013, 207(7):1037–1046.
59. Schulman JL: Experimental transmission of infl uenza virus infection in
mice. IV. Relationship of transmissibility of dierent strains of virus and
recovery of airborne virus in the environment of infector mice. J Exp Med
1967, 125:479–488.
60. Schulman JLKE: Airborne transmission of influenza virus infection in mice.
Nature 1962, 195:1129–1130.
61. Andrewes CHGR: Spread of infection from the respiratory tract of the
ferret: transmission of infl uenza a virus. Br J Exp Pathol 1941, 22:91–97.
62. Munster VJ, Wit E, Brand JMA, Herfst S, Schrauwen EJA, Bestebroer TM, et al:
Pathogenesis and transmission of swine-origin 2009 a(H1N1) influenza
virus in ferrets. Science 2009, 325(5939):481–483.
63. Webera TP, Stilianakisa NI: Inactivation of influenza a viruses in the
environment and modes of transmission: a critical review. J Infect 2008,
57(5):361–373.
64. Noti JD, Lindsley WG, Blachere FM, Cao G, Kashon ML, Thewlis RE, et al:
Detection of infectious influenza virus in cough aerosols generated in a
simulated patient examination room. Clin Infect Dis 2012, 54(11):1569–1577.
65. Ling ML, Ching TY, Seto WH: A handbook of infection control for asian
healthcare workers. 3rd edition; 2011.
66. World Health Organization (WHO): Hospital infection control guidance for
severe acute respiratory syndrome (SARS); 2003. [cited 2012 12 April];
Available from: http://www.who.int/ihr/lyon/surveillance/infectioncontrol/
en/index.html.
67. Yu ITS, Li Y, Wong TW, Tam W, Chan AT, Lee JHW, et al: Evidence of
airborne transmission of the severe acute respiratory syndrome virus. N
Engl J Med 2004, 350:1731–1739.
68. Joint Tuberculosis Committee of the British Thoracic Society: Control and
prevention of tuberculosis in the united kingdom: code of practice 1994.
Thorax 1994, 49:1193–1200.
69. Thompson KA, Pappachan JV, Bennett AM, Mittal H, Macken S, Dove BK,
et al: Influenza aerosols in UK hospitals during the H1N1 (2009)
pandemic–the risk of aerosol generation during medical procedures.
PLoS One 2013, 8(2):e56278.
70. Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J: Aerosol generating
procedures and risk of transmission of acute respiratory infections to
healthcare workers: a systematic review. PLoS One 2012, 7(4):e35797.
71. Davies A, Thomson G, Walker J, Bennett A: A review of the risks and
disease transmission associated with aerosol generating medical
procedures. J Infection Prevention 2009, 10:122–126.

Page 9 of 9

72. Institute of Medicine (IOM) National Academy of Sciences: Reusability of
facemasks during an influenza pandemic: facing the Flu - committee on the
development of reusable facemasks for Use during an influenza pandemic;
2006. cited 2012 25 September; Available from: http://www.iom.edu/
Reports/2006/Reusability-of-Facemasks-During-an-Influenza-PandemicFacing-the-Flu.aspx.
73. National Institute of Occupational Safety and Health (NIOSH). US
Department of Health and Human Services: NIOSH guide to industrial
respiratory protection; 1987. cited 2012 15 May; Available from: http://www.
cdc.gov/niosh/docs/87-116/pdfs/87-116.pdf.
74. Coffey CC, Campbell DL, Zhuang Z: Simulated workplace performance of
N95 respirators. Am Ind Hyg Assoc J 1999, 60:618–624.
75. Lawrencea RB, Dulinga MG, Calverta CA, Coffeya CC: Comparison of
performance of three different types of respiratory protection devices.
J Occup Environ Hyg 2006, 3(9):465–474.
76. Yang P, Seale H, MacIntyre C, Zhang H, Zhang Z, Zhang Y, et al: Maskwearing and respiratory infection in healthcare workers in beijing china.
Braz J Infect Dis 2011, 15(2):102–108.
77. Dũng TC, Hiển NT, Ngà PT, Đính PN, Seale H, MacIntyre CR, et al: Use of
cloth masks amongst healthcare workers in hospitals in Hanoi, Vietnam.
Journal of Preventive Medicine. Published by the Vietnam Association of
Preventive Medicine (VAPM) 2012, 2(129):104–110.
78. Seale H, MacIntyre R, McLaws M-L, Maher L, Newall A, Kaur R, et al:
Health care worker practices around face mask use in hospitals
in hanoi, vietnam. 15th ICID abstracts. Int J Infect Dis 2012,
16S(e317–e4732012):e384.
79. Paine CG: The aetiology of puerperal infection. BMJ 1935, 1:243–246.
80. Shooter RA, Smith MA, Hunter CJW: A study of surgical masks. Br J Surg
1959, 47(203):246–249.
81. Guyton HG, Decker HM, Anton GT: Emergency respiratory protection
against radiological and biological aerosols. AMA Arch Ind Health 1959,
20:9–13.
82. Greene VW, Vesley D: Method for evaluating effectiveness of surgical
masks. J Bacteriol 1962, 83(3):663–667.
83. Quesnel LB: The efficiency of surgical masks of varying design and
composition. Br J Surg 1975, 62(12):936–940.
84. Dato V, Hostler D, Hahn M: Simple respiratory mask. Emerg Infect Dis 2006,
12(6):1033–1034.
85. Sande MVD, Teunis P, Sabel R: Professional and home-made face masks
reduce exposure to respiratory infections among the general population.
PLoS One 2008, 3(7):e2618.
86. Rengasamy S, Eimer B, Shaffer R: Simple respiratory protection—
evaluation of the filtration performance of cloth masks and common
fabric materials against 20–1000 nm size particles. Ann Occup Hyg 2010,
54(7):789–798.
87. European Center for Disease Control and Prevention: Interim ECDC public
health guidance on case and contact management for the new influenza a
(H1N1) virus infection; 2009. cited 2012 1 March; Available from: http://ecdc.
europa.eu/en/publications/publications/0905_gui_influenza_ah1n1_public_
health_guidance_on_case_and_contact_management.pdf.
doi:10.1186/1756-0500-6-216
Cite this article as: Chughtai et al.: Availability, consistency and
evidence-base of policies and guidelines on the use of mask and
respirator to protect hospital health care workers: a global analysis. BMC
Research Notes 2013 6:216.

