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Abstract.

BACKGROUND: Coronavirus disease (COVID-19) is caused by SARS-COV2, a highly transmissible and pathogenic viral
infection, and was identified in December 2019 in Wuhan, China. Three months later, it became a severe pandemic.
OBJECTIVE: To identify scientific evidence on the use of face shields by health professionals during the COVID-19
pandemic period.

METHOD: An integrative literature review of articles obtained from PubMed, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), and Web of Science databases was undertaken. For the search, controlled, non-controlled descriptors and
specific keywords: “face shield,” “fluid resistance procedure,” “respiratory infections,” “healthcare workers,” “COVID-19,”
“aerosols,” and “personal protection infection” were used.

RESULTS: The sample comprised seven studies. The available evidence has shown that face shields do not have a defined
standard for their production—their effectiveness depends on the quality of the visor, structure, and fixation system. They
must be used as adjuvants to other personal protective equipment (PPE), and their isolated use is not recommended due to
the fragilities of peripheral face sealing, especially during the COVID-19 pandemic period.

CONCLUSION: Due to the shortage of this equipment, domestic face shields can be indicated if they meet production
requirements, based on scientific evidence for their efficient use.

Keywords: Coronavirus infections, occupational safety and health, infectious diseases, personal protective equipment, workers

1. Introduction identified in December 2019 in Wuhan, China, and

three months later it became a severe pandemic [1].

COVID-19 is a highly transmissible and patho-
genic viral infection caused by the severe acute
respiratory syndrome virus (SARS-CoV-2). It was
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In May 2021, one year since the declaration of a
pandemic, the disease has caused more than 170 mil-
lion confirmed cases and more than 3 million deaths
worldwide. In the same period, Brazil registered
16,624,480 confirmed cases with 465,199 deaths and
a fatality rate of 2.8% [2]. The Ministry of Health
in Brazil recommends that places with an incidence
coefficient 50% higher than the estimated national
level must maintain non-pharmacological measures
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until the supply of equipment (beds, PPE, respirators,
and laboratory tests) and health teams are available
in sufficient numbers, to safely promote the transi-
tion to the strategy of selective social detachment as
described in the preparation and response according
to each epidemic interval [2].

Non-pharmacological measures such as increased
social distancing, selective, and lockdown, are rec-
ommended because person-to-person transmission
occurs mainly through direct contact or by droplets
spread by coughing or sneezing from an infected indi-
vidual. However, aerosol transmission is also possible
in cases of prolonged exposure to high aerosol con-
centrations indoors. Analysis of data related to the
spread of COVID-19 in China seems to indicate that
proximity between individuals is necessary for the
infection to spread. In fact, dissemination is mainly
limited to close contacts, family members, and health
professionals [3].

Health professionals are at a much higher risk of
infection than the general population, mainly due to
their direct contact with infected patients. In addi-
tion, factors such as inadequate prevention measures,
ineffective control, the shortage and inadequate use
of PPE, and long working hours due to the reduced
number of professionals, are possible explanations
for the higher infection rate in this specific group [4].

Regarding protection mechanisms, the World
Health Organization (WHO) recommends the use
of PPE. These protection mechanisms include surgi-
cal masks, N-95 masks, gloves, appropriate clothing,
glasses, and face shields for all health professionals
exposed to transmissible pathogens. In relation to the
prevention of infection by COVID-19, PPEs should
be used according to the levels of health care, and
these recommendations are based on current evidence
of the mechanisms of transmission of the respective
causal agent [5].

We emphasize that the faces of health professionals
were reported to be the part of the body most com-
monly affected by droplets, aerosols, and splashes
of body fluids. Thus, the face shield is classified as
a PPE that provides barrier protection for the facial
area and related mucous membranes such as the eyes,
nose, and lips. Its use is recommended in association
with other PPEs such as N-95 masks, as it should not
be used alone, which explains its classification as an
adjuvant to PPEs [5].

In the midst of the COVID-19 pandemic, the
shortage of PPE has led health authorities to seek
viable alternatives to meet this emerging need. Con-
sequently, researchers from around the world have

begun producing household face shields in an attempt
to meet the growing demand for PPE [6].

Accurate data on the production of face shields,
technical specifications, and the correct use of PPEs
during a pandemic period are essential to encour-
age efficient protection. However, there is a lack of
data to guide decisions based on scientific evidence
to make efficient PPEs for use by health professionals
in pandemic control.

In light of the importance of seeking information
about the use of face shields by health professionals
and considering their applicability, the present study
consists of an integrative review that aims to iden-
tify scientific evidence on the use of face shields for
health professionals during the COVID-19 pandemic
period, to assist in the selection and proper use of this
type of equipment.

2. Method

An integrative literature review (ILR) descriptive
research was carried out. This enabled a comprehen-
sive and methodologically rigorous analysis of the
literature. In addition, it enabled analyzing and syn-
thesizing scientific knowledge about the object of the
study through the results of previous research, as well
as identifying gaps that must be filled by conducting
new studies [7].

The integrative review followed the fulfillment
of essential steps for its development. These steps
included the identification of the theme and selection
of the research question, the establishment of eligi-
bility criteria, an identification of studies in scientific
databases, an evaluation of selected studies and a crit-
ical analysis, a categorization of studies, an evaluation
and interpretation of the results, and presentation of
data in the integrative review framework [7].

Considering the methodological rigor required for
review studies and in accordance with Evidence-
Based Practice (EBP), which provides for the
identification of evidence contained in investigations
carried out that can be incorporated into clinical prac-
tice, the use of the PICOT strategy was recommended.
PICOT is an acronym with its letters referring to
Patient or Problem, Intervention, Comparison, Out-
comes, and Types of study, which made it possible
to prepare the research question and search strategies
[8].

Thus, the initial step for this integrative review was
to prepare a guiding question based on the PICOT for-
mat. To formulate a guiding question the following
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Search strategies in the Web of Science, CINAHL, and PubMed databases

Databases Search strategy Publications
identified
Web of Science ALL = (personal protection infection AND face shield AND Hospital) [key word and MeSH] 20
ALL = (personal protection infection AND (face shield OR facial protection)) [key word and MeSH]
CINAHL AB = (face shield AND Healthcare workers AND COVID-19 [key word and MeSH] 27
AB = (hospital workers AND personal protection infection AND COVID-19)
PubMed TS = (face shield* Near (protection or “personal protection infection’) 46

AB = (face shield* OR fluid resistance procedure AND respiratory infections) [key word and MeSH]
ALL = (face shield* OR fluid resistance procedure AND Aerosols) [key word and MeSH]

Source: Research data, 2020.

elements were explored as: P (health professionals in
hospital services during the COVID-19 pandemic),
I (selection and proper use of face shields), C (dif-
ferent types of face shields), and O (effective face
shields). The final guiding question was “What sci-
entific evidence exists on the use of face shields for
health professionals during the COVID-19 pandemic
period, which assists in the selection of the most
effective face shield and the proper use of this type
of PPE?”

Faced with the emergence of alternative and
safe measures for protection against exposure to
pathogens that cause respiratory infections, repre-
sented by the COVID-19 pandemic, a systematic
search for recent studies addressing the use of face
shields was imperative. It is noteworthy that there was
no time available for the refinement of this review,
justified by the scarcity of studies regarding the pro-
posed objective. In addition, this was the maximum
number of available studies.

To compose the corpus of the research, articles
were searched for on the Internet in March 2020. The
search in the literature of primary studies was con-
ducted via the Internet in the following databases:
PubMed, CINAHL, and Web of Science. To ensure
a wide and careful search, keywords and descrip-
tors were delimited in the Thesaurus according to
the Medical Subject Headings (MeSH) database. The
same applied to the guiding question raised. Boolean
operators “AND” and “OR” were used. For search
refinement, the symbol * was used to truncate the
descriptor “face shield,” as shown in Table 1. To
avoid bias in the search and selection of articles, two
researchers acted independently.

To select the sample, the following inclusion
criteria were used: articles from primary sources
indexed in the databases selected for the study, which
addressed the theme in Portuguese, English, or Span-
ish and available in full text versions. The exclusion
criteria were as follows: “being a review article,” and

Atrticles identified in the databases
PubMed (n = 46)
CINAHL (n=27)

Web of Science (n = 20)

l

Duplicate and deleted articles after reading
titles and abstracts (n = 73)

]

Articles selected for complete reading Articles excluded for not
(n=20) —>{ addressing the research objective

(n=13)

Articles included in the review
(n=7)

|lncludcd H Eligible || Selected ” Identified |

Fig. 1. Flowchart for search and selection of articles adapted
from Preferred Reporting Items for Systematic Reviews and Meta-
Analysis [9].

“not presenting the keywords in the title or in the
summary of the selected articles.” It should be noted
that duplicate studies were considered only once.

The search resulted in 93 articles, of which 73 were
excluded due to duplication within and between the
CINAHL, PubMed, and Web of Science databases,
and for not presenting the descriptors in the title
or abstract. After reading the full text of 20 arti-
cles, 13 were excluded because they did not fit the
objectives proposed in this integrative review. Thus,
the corpus of this review comprised seven articles,
whose potential content was dedicated to investigat-
ing the use of adjuvant face shields for respiratory
protection to control pandemic infections. The search
process followed the recommendations of the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) [9], as shown in Fig. 1.

After the article selection stage, the full texts
were read, followed by a critical analysis by two
researchers, which made it possible to categorize the
studies.

The results were presented descriptively by means
of a summary table. The purpose of highlighting the
data was considered relevant for analysis. Data were
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collected from the selected studies, including year
of publication, title, objective, type of study, level of
evidence of the articles and results found, followed
by the analysis and interpretation of the results [10].
Due to the need to expand the search for techni-
cal and production information related to the use of
face shields as PPE against infections, non-indexed/
published productions available in gray literature
were used. They were conceptualized as texts that did
not have an impact factor and were not formally pub-
lished in sources such as books or scientific journals
[8]. Therefore, editorials, guides, technical reports,
and research letters were included in this review.

3. Results

After conducting the search across the databases
and selecting the studies, the sample consisted of
seven articles [11-17], which are presented in Table 2.
It was observed that most articles (four publications)
were published in 2019, followed by 2014, 2013, and
2006, with one publication each.

Regarding the type of study, most of the articles
presented prospective and cross-sectional descriptive
observational studies, with two articles each. Ran-
domized, non-randomized clinical trials and cohort
studies resulted in one article each. Regarding the
levels of evidence of the selected studies, three arti-
cles were level 1V, two were level VI, and levels 11
and III resulted in one article each [10].

The aims of the studies were related to the adher-
ence of health professionals to the use of PPE, the use
of PPE against infections, and the exposure of pro-
fessionals to aerosols with the use of PPE, all with
the inclusion of face shields among the protective
equipment used.

4. Discussion

Droplets and aerosols of body fluids from infected
patients can be inhaled if they are deposited on the
non-integrating skin or on the mucous membranes
of the mouth, nose, or eyes. Once there, they can
infect healthcare professionals and cause disease.
Face shields provide a barrier to aerosols from the
acute expulsion of body fluids and are commonly
used as an alternative to goggles, as they provide
protection to a larger area of the face [5-11].

However, although the requirement of wearing a
face shield or goggles while performing procedures
is well established, the need for such equipment to

protect healthcare professionals during routine care
of patients with respiratory infections is a subject of
debate. It requires the monitoring of normative pro-
duction and includes measures to protect the health
and safety of workers. Current guidelines in the face
of the COVID-19 pandemic explicitly recommend
the use of a face shield or goggles during all forms of
care of a suspected or confirmed patient in a hospital
environment [3, 18].

Faced with the SARS-CoV-2 pandemic, the WHO
has urged all countries to increase their domestic PPE
production by 40%. Without secure supply chains, the
risk to health professionals worldwide is real. The
production of face shields has exceeded the limits of
medical industries and research institutes. Currently,
there are different professionals producing and sell-
ing domestic face shields on a large scale in hospitals
and other healthcare facilities [6].

There is an urgent need for efficient pandemic
response actions, which are associated with greater
security for workers who are at the forefront of var-
ious levels of healthcare. Based on the above, it
is the responsibility of worker protection services,
professional regulation sectors’ class councils, and
regulatory standards of each country to judge the
face shield-type that meets recommended protec-
tion needs. It must be noted that these are adjuvant
to the respiratory protection for workers who care
for patients with respiratory infections. Thus, face
shields cannot be used as a substitute for respiratory
protection; their use, accompanied by an N-95 mask
and/or a surgical mask is indisputable, and indispens-
able [12, 19].

Different studies have identified that many face
shields used by healthcare professionals exhibit
splashes of blood or other fluids, and that this con-
tamination is often overlooked. However, face shields
are less effective against smaller particles, which can
remain in the air for long periods and can easily flow
around a face shield to be inhaled. This fact justifies
their use in conjunction with N-95 or PFF2 masks
[15].

The effectiveness of face shields depends on the
quality of the visor, its structure, and the fixation
system, as well as applying the correct methods for
removal and cleaning. The visor can be manufactured
from various types of materials, including polycar-
bonate, propionate, acetate, polyvinyl chloride, and
polyethylene glycol terephthalate, which are sup-
plied in disposable, reusable, and replaceable models
for the determined service lifetime of the equip-
ment [20]. To avoid reflection and refraction of light



Table 2
Distribution of selected studies

Authors, Year  Title Objective Type of study Level of Results
evidence
Williams et al.  Improving healthcare worker adherence to the To apply a human factor-based improvement ~ Multicenter v The placement of equipment by professionals
[11], 2019 use of transmission-based precautions strategy to improve health professionals’ observational has improved significantly; signage in an
through application of human factors compliance with the use of personal prospective appropriate location has improved
design: a prospective multi-center study protective equipment. adherence to the use of PPE; replacing eye
goggles with a face mask with integrated
face protection has improved adhesion.
Walton et al. Nursing assistants’ use of personal protective ~ To determine the feasibility of observing and ~ Descriptive VI The observed use of double gloves,
[12],2019 equipment regarding contact with excreta interviewing nursing assistants on the safe cross-section chemotherapy aprons and face shields was
contaminated with antineoplastic drugs handling of antineoplastic drugs low; the use of plastic pads for excreta
contaminated with excrement and discharge was high. Only half of the nursing
examining the acceptability of a measure assistants received training in the use of
for personal protective equipment (PPE) use PPE. Policies for safe handling of PPE, fear
by auxiliaries and predictor of PPE use. of exposure to antineoplastic drugs were
some predictors of PPE use.
Loibner et al.  Limiting factors for wearing personal To investigate how the use of PPE influences =~ Randomized I The most restrictive factors were reduced
[13], 2019 protective equipment (PPE) in a health care physical performance, individual clinical trial dexterity due to several layers of gloves,
environment evaluated in a randomized well-being, concentration, and error rates visibility impaired by flexible face shields
study (items processed incorrectly in different and back pain related to the patient’s
tasks), by performing a series of different respirator, fully ventilated clothing. Thermal
tasks in a healthcare environment with a stress and fluid loss were perceived as
temperature of 22°C and 28°C. restrictive at a working temperature of 28°C.
Phan et al. Respiratory viruses on personal protective To characterize the magnitude of virus Prospective v 31% of the glove samples, 21% of the
[14], 2019 equipment and bodies of healthcare workers contamination in personal protective observational clothing samples, and 12% of the mask

equipment (PPE), skin and clothing of
health professionals caring for patients with
acute viral infections.

samples were virus positive. Among body
and clothing locations, 21% of bare hand
samples, 11% of exfoliation samples and
7% of face samples were virus positive.
Virus concentrations in the masks were
positively correlated with the number of
contacts with the mask and with the
patients. The presence of viruses on the
hands under the gloves, face and apron of
the professionals indicates that the PPE
used did not offer barrier protection and/or
that self-contamination occurred.

(Continued)
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Table 2
(Continued)

Authors, Year

Title

Objective

Type of study

Results

Lindsley et al.
[15],2014

Gozel et al.
[16], 2013

Farrier et al.
[17], 2006

Efficacy of face shields against cough aerosol

droplets from cough simulator

Recommend precaution procedures protect
healthcare workers from Crimean-Congo
hemorrhagic fever virus

Eye safety in operative dentistry - A study in
general dental practice

To quantify healthcare professionals’
exposure to aerosol droplets eliminated by
coughing and examine the effectiveness of
face shields in reducing such exposure

To investigate the compliance of health
professionals with the use of personal
protective equipment (PPE) during the
follow-up of patients with the hemorrhagic
fever virus and determine the seroprevalence
of the virus in these professionals. To
highlight the adoption of eye protection by
all clinical staff and patients in the context
of general dental practice.

To highlight the adoption of eye protection by
all clinical staff and patients in the context
of general dental practice.

Non-randomized

clinical trial

Cohort

Descriptive
cross-section

0.9% of the initial aerosol explosion of a
cough can be inhaled by a worker at 46 cm
from the patient. The use of a face shield
reduced the worker’s inhalation exposure by
96% in the immediate period after the
cough. When a minor cough aerosol was
used (VMD = 3.4 um), the face shield was
less effective, blocking only 68% of the
cough and 76% of surface contamination. In
the period from 1 to 30 minutes after a
cough, the face shield reduced aerosol
inhalation by only 23%. Face shields can
substantially reduce the short-term exposure
of healthcare professionals.

Total seropositivity for the hemorrhagic fever
virus was only 0.53%, a rate considered low.
This was the result of the high compliance
of health professionals with the use of PPE.

87% of professionals used eye protection
routinely, but the choice of protection was
not always adequate and was not always
used in all procedures. 48% experienced
trauma or eye infection that occurred during
a variety of procedures; 75% of these
injuries resulted from not wearing eye
protection. Damage can be reduced by
improving adherence to adequate eye
protection.

Source: Research data, 2020.
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and consequent eye fatigue, it is recommended that
the visor material is made of polycarbonate, acetate,
and propionate [13]. However, polyethylene glycol
terephthalate displays are the most economical [21].

Recommendations for face shield visor size
include being wide enough to reach at least the tip
of the ear and should offer chin protection [22].
Wider displays offer greater peripheral protection for
enhanced infection-control purposes [19]. However,
these should not limit neck rotation movements and
thereby decrease the quality of patient care [20]. In
an experimental study carried out with the head of
a mannequin, equipped with various types of PPE,
a face shield with head/neck length, three separate
points of contact on the forehead, and a lateral curve
reaching the tip of the ear, or a combination of this
face shield and an N95 filter face mask respirator
(PFF2), protected the eyes, nostrils, and mouth from
possible contamination [23].

The fixation system should be made of lightweight
plastic and can be of an adjustable type. Metal frames
are available that are designed to attach a face mask
to prescription glasses [24]. Face shields with a foam
pad on the forehead in the attachment system pro-
vide a comfortable seal, but in the context of the
COVID-19 pandemic, this type of face shield should
be rigorously evaluated in light of the cleaning pro-
cess after its use [5, 25].

As for the sanitization process, face shields must
be subjected to cleaning processes, with water and
soap/hospital detergent, and should be disinfected.
The use of a ratio of 70% alcohol, and 1% sodium
hypochlorite, or other disinfectants recommended by
manufacturers that are compatible with the equip-
ment material, is suggested for disinfection [6, 26]. In
an experimental study, North American researchers
identified that pulse disinfection by xenon ultraviolet
(PX-UV) for face shields reduced the levels of virus
contamination, which may be an additional alterna-
tive for the cleaning and disinfection process [27].

Furthermore, the selection of the most appro-
priate facial protection model will depend on the
circumstances of exposure, the other PPEs used
simultaneously, and the need for accurate visibility
for the professional who will be using the protec-
tion [28]. Face shields with only Velcro® or elastic
strips tend to be easier to put on, and removal can
be performed with a single hand. To be effective,
face shields must be firmly adjusted to ensure a good
seal in the forehead area to prevent the shield from
slipping out of position [19, 29].

Another aspect to consider is ensuring an adequate
space between the user’s face and the internal surface
of the display to allow the use of other PPE such as
N-95/surgical masks, and goggles. [28]. The use of a
face shield alone for facial protection against SARS-
CoV-2 is probably insufficient; it should not be used
for respiratory protection, much less replace it, and
should be used simultaneously with other forms of
protection [14, 15, 30].

In cases where there is a possibility of aerosoliza-
tion of body fluids from infected individuals such
as airway suction, intubation, and cardio-respiratory
resuscitation, an N-95 or a PFF2 mask must be used
[16, 23]. Using an aerosol cough simulator loaded
with influenza viruses and a breathing simulator,
researchers reported reductions of 96% and 92%,
respectively, in the risk of inhalation exposure imme-
diately after a cough with the use of a face shield
[15].

Human costs are increasing, and the lack of PPE, a
lack of planning for public health emergencies associ-
ated with high viral load, and its rapid transmissibility
require a more efficient organizational and decision-
making structure, compatible with the urgency of
combating the pandemic. Complications resulting
from the use of face shields during the COVID-19
epidemic are possible. Therefore, the researchers rec-
ommend the use of adhesive dressings on the skin for
prevention. For example, creams and ointments can
be used in the presence of eczema on the face [31-34].

Moreover, aspects related to the type of assis-
tance provided by health professionals should be
pointed out regarding the choice of a face shield. The
dynamics of the type of work, its organization, and
its specific characteristics must be considered when
evaluating face shields.

The research was carried out at the beginning of
the pandemic which can be regarded as a limitation
in the study. The studies that were included do not
provide evidence directly related to the context of
the pandemic, which could lead to information bias.
However, face shields are a PPE indicated for respi-
ratory protection, regardless of the etiological agent.

5. Conclusion

This integrative review enabled the search for sci-
entific evidence on the use of face shields for infection
control purposes to assist in the selection and proper
use of this type of PPE.
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The available evidence, although scarce, shows
that face shields do not have a defined standard
regarding their manufacture. Some care is essential,
and the professional must pay attention to the type of
hospital activity, decreased visual acuity (use of spec-
tacles), and particularities of head and neck anatomy.
Due to the fragilities of the peripheral facial seal that
may allow aerosol penetration, face shields should be
used as an adjunct to other protective masks (PPEs),
and their isolated use is not recommended, especially
during the COVID-19 pandemic period.

The difficulty of acquisition at this time can be
solved through the purchase of domestic face shields,
provided that they meet the minimum protection
requirements for which the face shield is intended.
Therefore, health professionals and/or health insti-
tutions should gather scientific evidence about the
different forms of facial protection recommended by
the WHO and acquire appropriate equipment that
meets these recommendations, as well as the type
of assistance provided.
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