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Abstract

Background: Coronavirus disease 2019 (COVID-19) was first reported in Wuhan,
China on 31 December 2019. Aims: to review, analyse and discuss all works about the
wearing and development of facemasks as potential protection against SARS-COV-2
during the COVID-19 pandemic.

Methods: PubMed, SciELO, Google Scholar and DOAJ were browsed. Keywords: “mask
and (SARS or Cov)” (1 August 2019 to 12 April 2020). Inclusion criteria: original re-
search. PRISMA criteria were followed.

Results: Twenty-one works were selected. Identified topics: effectiveness of pro-
tective equipment/devices (PE) (n = 3), universal wearing of facemasks plus other
protective measures in the community (n = 3), impact of infection control measures
on hospitals and epidemiological tracing (n = 3), development of new PE (n = 2), sani-
tisation of facemasks (n = 4), clinical guidance (n = 4) and questionnaires (n = 2).
Discussion: It seems that the effectiveness of PE, namely facemasks, is not fully
known. Universal wearing of facemasks may be simultaneously recommended with
other protective measures. Nosocomial and community infections seem to be pre-
ventable. New PE, methods of facemask sanitisation and clinical guidance are emerg-
ing, but caution is recommended regarding their adoption, revision and monitoring
by international boards and institutions. Questionnaires are useful tools for collecting
citizens’ opinions on implementing public health measures, and thus contribute to
mitigating the COVID-19 pandemic.

Conclusions: Universal wearing of facemasks in the community is likely to be recom-
mended during the COVID-19pandemic. Since SARS-COV-2 is highly contagious, a
set of measures should be considered. Facemask sanitisation is possible, but stand-
ardised procedures are lacking. New PE is emerging and requires detailed regulatory

approval. It is advisable to monitor public opinion.

Review criteria

e Four databases, namely PubMed, SciELO, Google Scholar and DOAJ were browsed, with the
following keywords: “mask and (SARS or Cov)” (1 August 2019 to 12 April 2020).

e |nclusion criteria: original research related to wear or development of facemasks as a protec-
tion against SARS-COV-2.

e Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria
were followed.
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Message for the clinic

health care systems.

1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) was reported for the first
time in Wuhan (31 December 2019), then rapidly spread worldwide.
SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) is
the aetiologic agent of COVID-19.1 Symptoms of COVID-19 may
include fever, fatigue, cough, sore throat, difficulty breathing and
other severe respiratory affections in some persons.? The declara-
tion of a pandemic by the World Health Organisation (WHO) oc-
curred on March 11, 2020.° According to WHO, infection with
SARS-CoV-2 may affect people of all ages. However, certain groups
may be at a higher risk of getting severe COVID-19. These groups
include older people (over 60 years old) and people with underly-
ing medical conditions (such as cardiovascular disease, diabetes or
chronic respiratory diseases).*

The spread of COVID-19 occurs by contact (eg, direct or
through objects/fomites), droplets (eg, coughing or sneezing) or
airborne (eg, intubation).X* There is no evidence that SARS-CoV-2
can be transmitted through the faecal-oral route, although it is
possible to find viral RNA in faeces.’ In this sense, WHO recom-
mends that all persons avoid groups and crowed spaces, maintain
physical distance, perform frequent hand hygiene, cover the nose
and mouth when coughing or sneezing (eg, bent elbow or paper,
which should be immediately disposed of after being used, while
performing hand hygiene) and avoid touching the mouth, nose or
eyes. Additionally, symptomatic persons should wear a medical
mask, self-isolate and seek medical advice.? Besides the severe
stress to health systems because of the COVID-19 crisis, personal
protective equipment, including facemasks, are facing shortages
and contributing to the pollution of the planet. Thus, diverse stud-
ies are presenting new techniques on decontamination procedures
for protective equipment with the aim of reusing this equipment
without damage (eg, decontamination of facemasks with ultravio-
let germicidal irradiation, autoclave treatment, ethylene oxide gas-
sing, ionised hydrogen peroxide fogging or vapourised hydrogen
peroxide, cobalt-60 gamma irradiation).®® Overall, any possible
type of decontamination of protective materials, such as face-
masks, must ensure the effective killing of pathogens and the non-
degradation of these materials.”

Two main types of facemasks are available surgical masks

and N95 (or FFP) masks. The first offers protection against fluids,

tions is recommended.

e Universal wearing of facemasks seems to be recommended. Governments taking preven-

tion measures are more prepared to face COVID-19, gaining more time to prepare/organise
e Sanitisation of facemasks is possible, but standardised procedures are lacking.
e New protective equipment is appearing, which requires regulatory approval.

e New clinical orientations are emerging; consequently, international peer-review by institu-

e Popular opinions/perceptions are relevant to adopting tailored public health measures.

providing a barrier to droplets (eg, protecting the nose, mouth and
respiratory tract). The second prevents the user from inhaling air-
borne particles (eg, during aerosol-generating procedures).! Both
masks should be used with eye protection, and their use should
never constitute an isolated prophylactic measure.?

The use of facemasks in the community remains polemic, with
the WHO recommending that “medical masks should be reserved
for health care workers,” namely “when entering a room where
patients with suspected or confirmed COVID-19 are admitted,”
while persons presenting symptoms (eg, coughing or sneezing),
caregivers of COVID-19 patients or persons in other situations
that require special care also should wear facemasks. WHO reiter-
ates that “the use of medical masks in the community may create
a false sense of security, with neglect of other essential measures,
such as hand hygiene practices and physical distancing, which may
lead to touching the face under the masks and under the eyes,
result in unnecessary costs and take masks away from those in
health care who need them most, especially when masks are in
short supply".z'3 In opposition to WHO orientations, some health
experts support the use of facemasks to reduce COVID-19 spread,
including homemade cloth facemasks. Importantly, the lack of
clinical trials on this topic should not be used as a valid or ethical
argument to avoid their use.®1%1?

Particularly, health professionals should wear special face-
masks, such as a US National Institute for Occupational Safety
and Health certified N95 or a European Union standard FFP2 (or
and equivalent), gloves, gown, filtering mask and full-face visor or
goggles (protective equipment), if undertaking aerosol-generating
procedures (eg, intubation, non-invasive ventilation, tracheotomy,
etc); uncertainty remains in relation to some items, namely hoods
and visors.?'213 For instance, N95 facemasks present some con-
straints, such as an ineffective seal during talking or after pro-
longed use, may not be adequately fitted to face shape and may
be in short supply.'®

Interestingly, there are diverse studies comparing the use stan-
dard facemasks with respirator masks in the influenza setting, but
the number of studies reporting the use of facemasks to prevent
SARS-CoV-2 infections is still limited. For instance, N95 or FFP
facemasks may not be effective in preventing laboratory-confirmed
influenza, respiratory viral infections, respiratory infection and

influenza-like illness, although they appeared to protect against
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bacterial colonisation (review of data from six clinical trials; a total of

9,171 participants with influenza-like illnesses).***>

2 | AIMS

To review, analyse and discuss all works about the wearing and
development of facemasks as potential protection against SARS-
COV-2 in PubMed, SciELO, Google Scholar and DOAJ.

3 | METHODS
3.1 | Screened databases and keywords

On 12 April 2020, four databases were screened: PubMed, (Scientific
Electronic Library Online) SciELO, Google Scholar and Directory of
Open Access Journals (DOAJ),**™Y? with the following keywords:
(“mask and SARS” and “mask and Cov”). These keywords were con-
veniently selected to cover a likely high number of papers.

PubMed is managed by the National Center for Biotechnology
Information (NCBI), at the US National Library of Medicine (NLM),
covering 30 million citations from diverse sources, such as MEDLINE,
life science journals or online books.'® SciELO is an electronic library
comprising Brazilian scientific journals (around 400 listed).}” Google
Scholar aims to organise the global academic information, such ar-
ticles, theses or books, comprising around 389 million records.!®
DOAJ is a directory offering open access to peer-reviewed journals
(14,447 journals and 4 788 192 articles)."’

3.2 | Covered period

The covered period was between 1 August 2019 and 12 April 2020.
The months of August to October 2019 were considered to ensure

the inclusion of all potentially relevant papers.

3.3 | Inclusion and exclusion criteria

Inclusion criteria: any original research related to the wearing or
development of facemasks as protection against SARS-COV-2, in-
cluding preprints and reports, although non-peer-reviewed sources
should not be used to guide clinical practice. Exclusion criteria: pa-
pers out of the covered period, papers written in languages other
than Portuguese, Spanish, English, French or Italian because of time
and economic constraints such as translations costs, and all pub-
lished documents not comprising original experimental research,
ie, all descriptive/informative studies were excluded (eg, reports,
opinion papers, commentaries, reviews, letters to editor or editorials
not comprising data from original research or case reports or other

original data).
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3.4 | PRISMA checklist and flow diagram

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) criteria (checklist and flow diagram) were fol-
lowed. Because of time constraints the review protocol was not

registered.20

4 | RESULTS
4.1 | PRISMA 2009 flow diagram

The PRISMA 2009 flow diagram, including the number of selected
studies on mask development and use as protection against SARS-
COV-2, is presented in Figures 1 and 2.

Twenty-one works were selected in this brief review. For the
keywords “SARS and mask,” 18 studies were selected (Figure 1),
as follows: nine full-text articles in PubMed; nine works in Google
Scholar (two full-text articles, five preprint full-text articles,” %142
one letter® and one report®); O full-text articles (or other documents)
were found in DOAJ and SciELO. For the keywords “COV and mask,”
three studies were selected (Figure 2), as follows: O full-text articles
or (or other documents) in PubMed and SciELO, two full-text articles
in Google Scholar, both preprints?22% and one full-text article in DOAJ.

Overall, two works out of 102 were excluded because they
were written in German and Chinese. The remaining papers were
excluded because they did not contain information about original
research on the use or development of masks as potential protection
against SARS-COV-2 (n = 74), or they were repeated studies (n = 26).

4.2 | Main findings

The main findings on the selected studies for each searched re-
source are presented in Table 1 (sample size, methods, results and

conclusions and identified limitations).

5 | DISCUSSION

Overall, the number of selected studies and involved participants was
limited, and clinical trials or controlled studies were not identified.
Additionally, only a limited number of studies have been carried out
in the SARS-CoV-2 setting involving authors from different research
centres (ie, multicentric studies). As expected, the countries with more
selected publications were the United States followed by Hong Kong
and the United Kingdom, Korea and China with the same number. This
was expected since the United States is the most affected country, and
China was the first known affected region; moreover, these countries
belong to a group of countries with considerable research and devel-
opment (R&D) capacity.®? Selected works are grouped by topics and

the main findings and study limitations are discussed, as follows:
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Records identified through database
searching
(n =22 PubMed + 56 Google Scholar + 1 DOAJ
+0 SciELO =79 total)

A

Records after duplicates removed
(n =22 PubMed + 51 Google Scholar + 0
DOAJ + 0 SciELO = 73 total)

|

Records screened
(n =22 PubMed + 51 Google Scholar + 0
DOAJ + + 0 SciELO = 73 total)

] [ Identification ]

Screening

\4

FIGURE 1 PRISMA 2009 Flow
Diagram??: selected studies on mask
use as a protection for SARS-COV-2 for
keywords “SARS and Mask”

Full-text articles/documents assessed
for eligibility
(n =22 PubMed + 51 Google Scholar + 0
DOAJ + 0 SciELO = 73 total)

\4

Eligibility

Full-text articles/documents
excluded, with reasons

(n =13 PubMed + 42 Google

Scholar + 0 DOAJ + 0 SciELO

=55 total)

v

Studies included in
qualitative/quantitative synthesis
(n =9 PubMed + 9 Google Scholar + 0
DOAJ + 0 SciELO = 18 total)

Included

5.1 | Effectiveness of protective equipment:
studies not quantifying viral load (eg, physical
evaluations, such as aerosol dispersion)

Additional neck, face and hair protection, namely a full-face visor
and a high-necked hooded coverall suit are recommended as addi-
tional extra protective equipment in the health setting to prevent
SARS-CoV-2 infection.!?

5.2 | Effectiveness of protective equipment: studies
quantifying viral load with another virus as a mock-up
(eg, avian influenza)

N95, medical masks or homemade masks could, respectively, block
99.98%, 97.14% and 95.15% of the avian influenza virus in aerosols
(ie, they are not 100% efficient), which reinforces the need for ad-
ditional measures, such as hand hygiene to slow virus spreading.?*
Importantly, these experiments were carried out with a virus similar
to SARS-CoV-2, but the real efficiency of mask-wearing plus hand
hygiene may be more modest in a real pandemic setting, as SARS-
CoV-2 is a highly contagious virus (the basic reproductive number
(RO) was estimated to be 2.2; meaning that 1 patient has been

spreading infection to 2.2 other people).>®

5.3 | Effectiveness of protective equipment: studies
quantifying viral load of SARS-CoV-2

Worryingly, during coughing, both surgical and cotton masks may
not effectively filter SARS-CoV-2 from the environment and external
mask surface, which is also reinforced by the facts that particles 0.04
to 0.2 pm can penetrate surgical masks and that surgical masks and
unvented KN95 respirators only reduce the outward particle emission
rates by 90% and 74% (average values), respectively, when speaking
and coughing in comparison to wearing no mask.2>343> SARS-CoV-2
has a diameter of about 100 nm (0.001 um) and cough droplets are
usually >5 pm in diameter (droplets that fall rapidly to the ground
under gravity; eg, distances <1 m; in contrast, droplets <5 pm in diam-
eter may remain suspended in the air, eg, at distances >1 m).36'37 Thus,
it seems essential that patients with COVID-19 remain isolated, since
this disease may spread even using a mask, especially during coughing.

5.4 | Universal wearing of facemasks plus other
protective measures in the community

There is a clear variation in the number of citizens using facemasks
between different regions in the community, for instance in air-

ports.® This may indicate a lack of international regulations about
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FIGURE 2 PRISMA 2009 Flow
Diagram?°: selected studies on mask
use as a protection for SARS-COV-2 for
keywords “COV and Mask”

of
- WILEY-[29%

CLINICAL PRACTIC

Records identified through database
searching
(n =24 PubMed + 18 Google Scholar + 2 DOAJ
+ 0 SciELO = 44 total)

Eligibility Screening ] [ Identification J

Included

the use of facemasks in the community, namely, in the transport
sector. This situation is supported by the WHO, which recommends
that “medical masks should be reserved for health care workers”
and in the case of non-health workers, their use is directed towards
persons with symptoms or those who are required to take care of
infected patients.? However, the position of the WHO about the
use of masks is not followed by all countries, such as Hong Kong
or Japan.!! In contrast to the position of the WHO, some studies
already show evidence on the universal wearing of facemasks (with-
out compromising health care use) as a way of effectively reducing
the transmission and acquisition of respiratory viral infections be-
cause of SARS-CoV-2.1122 Of course, the universal wearing of mask
must be accompanied by other prevention measures, such as hand-
washing or social distancing, which constitute effective approaches
to mitigating and delaying the epidemic (by at most 7 months for a

3-month intervention)‘z'“*22

5.5 Impact of infection control measures in
hospitals and epidemiological tracing

The prevention of the nosocomial transmission of SARS-CoV-2
through the application of appropriate hospital infection control
measures seems to be possible (eg, provision of surgical masks to
all health workers, patients and visitors, enhanced laboratory sur-

veillance, rapid diagnostics, epidemiological tracing, etc),?® although

.

Records after duplicates removed
(n =4 PubMed + 18 Google Scholar + 2
DOAJ + 0 SciELO = 24 total)

l

Records screened
(n =4 PubMed + 18 Google Scholar + 2
DOAJ + 0 SciELO = 24 total)

Y

Full-text articles excluded,
> with reasons
(n =4 PubMed + 16 Google
Scholar + 1 DOAJ + 0 SciELO =
21 total)

Full-text articles assessed for eligibility
(n =4 PubMed + 18 Google Scholar +

2 DOAJ + 0 SciELO = 24 total)

A4

Studies included in
qualitative/quantitative synthesis
(n =0 PubMed + 2 Google Scholar + 1
DOAJ + 0 SciELO = 3 total)

these findings may not be conclusive, since not all medical staff and
patients were tested in relation to SARS-CoV-2 in the present study.
It seems very important to implement a set of measures at the hos-
pital level to prevent infection with SARS-CoV-2.

However, the number of investigated patients was very limited
in epidemiological tracing studies (one patient in both cases),® so
it seems that, either in the nosocomial or community setting, the cu-
mulative application of the infection control measures, ie, wearing a
facemask (eg, surgical mask), hand washing, social distancing and en-
vironmental hygiene (eg, cleaning and disinfection of environmental
surfaces, such as in hospitals) are likely to prevent the transmission
of SARS-CoV-2. For instance, not all individuals that come into con-

tact with a contaminated subject are infected.

5.6 | Development of new personal
protective equipment

Facemasks present some constraints, such as single use during a re-
stricted number of hours (ie, regular changing is required), complex
sanitisation methods, costs and/or shortages. Thus, new personal
protective equipment has been developed during the COVID pan-
demic, such as PeRSo or 3D printed reusable N95 comparable respi-
rators.’®?! PeRSo ensures the delivery of air (HEPA filtered) using a
battery through a lightweight hood/face mask'® and the 3D printed

reusable N95 comparable respirator can be used with multiple



PIRES

@I[¥» THE INTERNATIONAL JOURNAL OF

6 of 15
—l—Wl LEY—CLINICAL PRACTICE

(ssnunuo))

'C-\OD-SHVS

0} Uolle|aJ ul pa3say alam sjuaijed
pue jje3s |edipawl |[E JON :suonejwr

'S9JNSEaW |043U0D

uol3o9jul [epdsoy aelidosdde Jo

uonjeoljdde ay3 y3noayl Z-A0D

-GYVS JO UOISSIWSUEBI} [BILIODOSOU
juanaid o3 9|qissod sem 3|

‘paywy| st sjuedidiyied
JO Jaquinu sy :suoljepwi
‘92eJUns
3Sew [Bula)Xd puUe JUSWUOIIAUD
943 03 Z-A\0D-SYVS pa49il}
A|9A1109}J9 10U S}Sew u0}30d pue
|eai3uns yjoq ‘3uiysnod 3unng

‘(sonpsusoeaeyd o13ojoydiow
JUS.9JJIp JUSSId SOSNUIA JUBISLIIP
‘39) awes ayj aq j0u Aew Aduaid1y4o
>\sew paje|ndjed ayj snys ‘z-A0D
-SYVS Y1m pawwioyiad jou

9J9M SUBWILISdXT :SuolewIT
*SNJIA 93U Jo peauds [ennusuodxs
3y} mojs 03 auaiSAy puey pue

Sulieam-ysew pasodoud sem 3

"J99JUN|OA BUO AJUQ :SUOl}R}WIT
*}INS ||B4J9A0 PAPOOY 328U
ys1y e pue J0SIA d2ej-||N4 B A|SWeu
‘uol3oajoud Jiey pue adey ydau
|euoI}IppE S YoNS ‘Papuswiuiodds
s1juawdinba aA130930.4d eJ3X3

suoneyu|
pa113uap] pue suoisndUo)

‘spiem
|eJauag ul st aunsodxa [edi3ojojwapida
/sa4niea] |edlul|d Jnoym sjusijed Joj Sulied
J1 USAS ‘saunpadoJd Suljessuss-josolse
Sujwuoyaad sioxaom yieay jssuowe
juswdinba aA1329304d [euosiad Jo asn pue
(G Aep) seaue |edjul|d ul S101ISIA pue sjuaiied
‘S19X40M U3|eay ||e 01 Sysew |ed13.ns Jo
uolsinoad :saunseaw d14199ds Jo sajdwex3y
‘3uo)| BUOH Ul g Aep uo 9sed pauLIjuod
351§ 343 Jo uonjeioduil ay3 Jayje g-A\0D
-Gy VS JO UOISSIWSURI] [BILIODOSOU 049Z
*6T-AIAOD J0 S35BD PIWIUOD 3I9M (%E°E) T
‘(qu/sardod
80| Gg'T) Tw/s31dod 30| G8'T puE (sew
1e2134ns e yym) Jw/sa1dod 80| g ‘(dsew e
INOYHM) Jw/s21d0d 30| 9G°Z :SMO||0J SE ‘DIaM
SY3n0d 4a1je Speo| |edIA uelpa|n ‘Aj9A130adsal
“qu/sa1dod 80| 0O'{ pue Jw/sa1dod 80|
99°G :(sjuedidijied ) sajdwes ealjes pue
|ea8uAieydoseu Jo Speo| [eJIA UBIPSIA

*$]0SOJ98 Ul SNUIA 3Y3
30 %ST'S6 PUB %YT'L6 ‘%8666 20| PIN0d
(Yy30]2 19Ae|-au0 pue saded usydiy J9Ae|-IN0Y)
SHSewW SPEeWaWOoY PUE SYSeW [edIpaw ‘sysew
G6N "%86'66 PUB %T9°96 ‘%9€ 86 Spuey
WwoJJ SNUIA 8yl paAowal (91110]y20dAy wnipos
W0.)) SULIO|YD SAIIIR %GZ 0 410 dULIO|YD
9AI30B %G0°0 4opmod deos %400°T [9MO3

39M e 3uisn Aj@A3dadsad Suidim puey jueisu|

‘(€ 1591 ) uoneUlWEIUOD UyS 19|doup
10 uoneulw(g *(z 1591 ) uonIsodxa aAIaSqO
03 9|qIssod sem 3| *(T 1591 ) 23U pue s}23yd
‘asou jo adpliq ‘peayauoy Aeuds 3a1douqg
‘up|s pasodxa
10 uoljeUIWEIU0D 19]|d0UP J9AISSUO SEM ]|

s}nsay

‘pasAjeue

pue pa323||02 a4oM sa|dwes Jie

pue [euswWuUOolIAUR ‘SDI3SII91oeIRYD

|ea130jolwapids :sased pawijuod

104 "2unsodxa pajdajoidun yum

SJ9)JoM aledyyjeay Jo 3uidedy

pue 3u3saj o13souselp Jendsjow

pided ‘uolle|osi uolda4ul suloglie

Al1es ‘9oue|[I9AIns Alojesoqe|
pasueyus pue aAllde :s|ejdsoH

‘elpaw 3Jodsueuy [edIA yHm

ysip 143ad e ojul sawiy dAl y3nod 03

paJinbai a1am sjualjed ysew ou pue

3SewWw U0330d Ysew |ed181ns ‘dsew ou

:$)Sew Jo aduanbas Suimo||o) ay3

Suisn "sysew u03302 %00T SA Sysew
|ea134ns ajqesodsip :uosiiedwo)

‘uoljoeal uleyd asesawAjod
-uol3diIdsue.} 9SI9AL dWi}-[ead
:(Bzuanjjul uelAe) uoljedljiuenb snuip

‘yr3uaj-swe

1e paAeuds sem (paseq-ydJelsulod
UMOJQ) UOIIN|OS |EPIO||0D Y

‘(€ 3s91) JosIn

92BJ-||NJ pUe 3INS APOq-||NJ pax23U

-y3IH pue {(z 3531 ) J0SIA pue umo3

“sew ‘913303 ‘JeH (T 1591 ) umo3
puejsew ‘s9|3303 JeH :$3s9) 924y

SpoyIs N

6T-AIAOD 4O sa5€d
T sjuaned 6/zT
:sjejidsoy oljgnd gt

(dnisod z-p0D
-SYVS) syualred

9|qedidde joN

(Ayyjesy)
J93JUN|OA T

azis 9|dwesg

BuiopJy [paiojoiwapida
pub sjpjidsoy uj sainspaw
[043U02 uo1322Jul Jo 1opdw|

9z(8UO

SuoH) (T Aep) 610T ‘1€

Jaquiada uo ‘euly) ul

ejuownaud Jo Jajsnpd e

JO JuUBWadUNOUUE 3y}

13}je p g 3541 3y ul

95eaSIP SNJIABUOIOD

10} usyelsapun

SaJnseaw |0J3u0d
uol329)ul 8Y3 3qIIISap O]

Juawdinba
2A132210.d JO $S3UAAII3JJ3
(89403 yinos)
Z-N0D-SYVS Suliaiy
ul $)Sew u03j0d pue
|e2134NS JO SSBUBAINISYSD
3yl 91en|eAs o]

Juawdinba
2A132230.d JO SS3UAAII3JJT
vz(BUIUD)
320W 03 SNJIA BZUSN|JUI
uejAe ay3 Suisn Suidim
puey juejsul pue (sysew
apewsawoy pue sysew
[BI1paW ‘SHsew G6N)
sysew Jo sadA} 934y} Jo
Adedi}Ja sy} 91en|eAs o

juawdinba

9A139310.d JO SSaUIAI0344T
20N)
juswdinba aAl329304d
JO SSOUDAIIDDYJD

9y} 91en|eAs o]

21do] pue aJua43)al
‘A13unod ‘wie Apnis

stPoWand

921N0SY

sSulpuly ulew :aseqelep pauaaJds Ag salpnis pajddes T 319V.L



(senunuo))

70f 15

‘paywl| st sjuedidiyied

JO Jaquinu ay] :suoljepwi
T
pa1iodau sem Jje1s |edipan
*103eJ1dsas 3ulAjlund-aie pasamod
pue SI9A02 90Ys ‘S29A0|3 s|qnop
‘umo3g a|gnop ‘ded |e2134ns ‘sysew
G6N 3ulpnppul Juswdinba aAoajoud
|euosiad padueyus pue wea}
|ed1paw [|ny||13s ‘woou 3uijesado
24nssaud aAe3au :AJaAlep

9Jes e 10J SUol}Ipuod pa3sad3ng

WILEY

CLINICAL PRACTICE

«I[¥» THE INTERNATIONAL JOURNAL OF

‘pa1e3|NAIP 10U SI9M
s3uipuly |eliojeloqge| :suoljeliwi
‘Buipasjisealq
3uipnjpul ‘uswom 3ulinogej ||e 0}
papuslIXxa a19M Ssisplrod suedyljeay
10J uo1323304d JO S3|NJ JO 39S

‘payw| st sjuedidipied
JO Jaquinu ay ] :suoljepwi
*9UdI8AY |EIUSWUOIIAUD pue puey
‘sysew |eo13uns 3ulieam se yons
‘S9JNSesW |043U0D UOI}D34ul [ensn
ysnoJyy pajuanaid si Z-A0D-SYVS
1O UOISSIWSUERI] [BILIODOSOU SWaas ]|

suoneyu|
pa113uap] pue suoisndU0)

PIRES

3591 ¥Dd-1d
Z2-N\0D-S¥VS 9AIINIISUOD OM] UO dAIeSDU
sem Aqgeq sy} Jo gems |eaduAleydoseN

"aA13ES2U 9JaM (pOOo|q pJod pue pinjj dljoluwle

‘ejuadeld) s3Nsal YOd Z-A0D-SYVS dYL
‘A|9A13D29dsal ‘QT pue ¢ Jo ulw G pue T je
594025 Je3dy yum uioq sem (33 €1°¢) Ageg
‘pa8Jeydsip sem Jayjow sy ‘peay |e3a04
93 JO uoljelod 919|dwodul Y3im anoge|
pa12n41sqo 01 anp pajedidijue sem anogeT]

‘piem wnyiedisod ayj uo pajpwaad
10U SI INq AJSAIISp pue unoge| 3ulnp
pusaiie 01 paniwiad S| Jsulied SUBWOM Y -
‘Juawdinba aA3oa30.d
|Jeuosuad a1erdoadde sieam a4mpiwd
9y} Jnoge| Jo a8e3s puodas ayy 3uung -
*SHSew [e2134Nns Jeam uewom
3ulnoge| pue aIMpiw ay3 Jnoge| uung -
:JNOge| Ul SUoI1epuUSWWOo3J paulyaqg
|lw 3sealq ssadxa
03 sdwnd asn ued UBWOM pue ‘Sulogmau
J19Y] wouy pajesedas aJe sisyjow
J1jewol}dwAs pue aAlsod-gT-qIAOD -
‘paajisealq ued swoydwAs
OU JO pjiw YyHM s1ayjow dAIsod-4T-AIAOD -
jsew |eaiduns
e SulIeaM S|IYM pa23J3Sealq USWOM ||y -
:3uipasyisealg

‘(9A13ES9U 249M [|E) INO PILIIED SISM S}OEBIUOD
ZG Ul S1S9) 9/ :p 8Z ddUe[|I9AING "sjualjed
0T PUE }JJe}S / 1$30e3U02 30| ‘sjuaijed

6% Pue JJe1s T/ :(|e103) S1983U0D JO JSGUINN

s}nsay

‘uoljedipaw

INOYIM JUS WL} SAIJRAIDSUOD
{SWo3dwAS pliw Y3IM UBWOAA
Jodas ased T

‘ejuownaud
T-\0D-SYVS Jo aseyd [eannLd ayy
SWO0IIDA0 03 AIBSSDI9U aJe YdIYM
‘P ST-0OT [ensh ay3 yum uosiiedwod
ul ||[9M pIp Sased ||y ‘sinoqe|
aJnjewaud omy J1oddns Alojeaidsal
3uliNbas UBASS Y3IM ‘USWOM O

ul ejuownaud [e1313S4a3Ul ‘|[BIRAQ
‘pPa3N3ISu0d

SEM 9210} }Se] 521419350 Uy

‘swoldwAs Aiojelidsal Jo/pue JSAl)
UM S12BJUO0D (Z-A0D-SYHVS 10J 1593)
suawidads Alojesidsal Jo uol1329[|0D
‘pajdope sem adue||IaAINS |edIpawl
J0/pue auljueleny ‘|ensed, 1o

950]2, :sdn0J43 oM] 03Ul pasiiodaled

puE PaIJI3USPI DI9M SIOBIUOD ||y

SpoyIsIN

22uUbpINS [DIJUID
gz(€940)
Jo 21|gnday) Adueudaud
JO)M 9 + /€ 18 UoI1das
uealesad y3noayjy Ageq
e 3ulIaAlsp (aAnsod
T-\0D-SYVS) uewom e

10 9se21ST ay1 1odal o]

(aAnsod
C-N\0D-S¥VS) T

20uUDpPINS [DIIUID
,z(AIE3) 3182 211333500
10} SUOIFEPUSWIWODDI
aulydp o]

(2A1n1sod z-A0D
-SyVS) sinoge| gy
Buiopay [pa1gojoiwapida
pub s|pjidsoy ui sainsbaw
[043U02 Uo13234ul Jo 1PDdW|
(8uoy
3uoH) sisouselp a104aq
pJem |esauss e Jo s[21qnd
uado ue ul aduelsisse
3uisinu paAladal
sey oym (aAnisod
61-AIAOD) Jusijed e
1noge uolesiIsaAul
ue juasaud o]

(9Amisod g-p0D
-SYVS) Juanjed T

azis 9|dweg 21do] pue dduauajal

‘A13unod ‘wie Apnis

(panuRuOD)

924N0SY

T 319vl



PIRES

@I[¥» THE INTERNATIONAL JOURNAL OF

8of 15
—l—Wl LEY—CLINICAL PRACTICE

(senuiuo)d)

pajen|eAs aq p|noys

3ulpunojuod [enpisay :suollelwi
'Z-N\0D-SYVS JO asnedaq suoidajul
|ediA Asojeaidsaa Jo uoljisinboe

pue uolssiwsuel} say3 adnpal

Aew a3esn ysew ade4

‘paiyiuenb jou
9J9M S|ENPIAIPUI P3234Ul JO JISqWINU
93 Jo ysew jo 9dA3 ay] :suoieywi
'suosJad ||e 0] suoljepusWWO0I3.
wJojlun apiAoad 0 Se ‘||om se
‘asn ysewadey Jo Ajiqissod ayy
uo YdJeasal [euoljippe 1oj pasu
9y3 340ddns yoiym ‘pajodalep
919M SUOI331 USIM]S( Sd)el
95N »SewWadey Ul SUOIJeLIBA Jes|D)

‘pa||04ud 10U aI9M
s|euolssajoud yjjeay pajenpeld
pue suepisAyd se yons ‘suoissajold
Yieay JayjQ suoiepwi
‘sowwes3oud uoneonpa
3ulsinu ul paJapisuod aq p|noys
S95B3SIP SNOIJI94UI JO SHeaqINo
3unnp sal|1oey uolje|osi pue
92130e.d |043U0D UOI}D94Ul UO Sululed]

‘POAJOAUI JOU 9I9M SS14JUNOD
SWO0DUI-MO| pue -3|ppI|A :Ssuolieliwi

*$3ea4q3no 3seasip snol3da4ul 3ulnp

sainseaw anbijijod pue yjjeay

21|gnd e} 0] ‘se ||aMm Se ‘saljlioyine

y3jeay oljgnd wJiojul 01 $|003 |nJasn
9Q 03 W3S saJleuuollsanb auluo

suoieyw|
pau13uUapI pue suoisn|duo)

(Tzo=d

‘TG- 03 TO9- 1D %56 ‘9T~ '4200) Juelgeyul

/59583 6T-AIAOD 4O Jaquinu 3y} yum
pajerdosse Aj9AIje3au Sem JeaM dSew e

(0202 ‘TT U24eIN %/T ‘LET =)
niad ‘ewq 30daly pue (0Z0Z ‘L Y21eN ‘%2
‘GG = U) VSN ‘BIue(ly Jo Joduly (0Z0T L

U2IBIN ‘%€ ‘TLE = U) ¥SN ‘Uo3sog jo pioduly

(020T ‘L U2eN ‘%t :9GE = U) 9dueld ‘Slied

40 1i0duly {(0Z0T ‘9 UY21eIN ‘%9 ‘64T = U)

puejiey ‘yox3ueg jo yodily :(palyuapl
$92€4 JO Jaquinu) ySewade) Jo aduasald

‘sjualjed swoupuAs Asojelidsal

91NJe 949A3S 40J Aj[ea14109ds jun aJed

SAISUSIUI UB YIIM 23138 % T 176 pue (sysew

G6N JuadIy4Nsul dJe 313U 41) 10| Bulised

Ad a9 p|noys sysew G4N Jo uonnqLisip

e Y}IM 92.3e %4E°/ € ‘O|ge|leAe JOU 949M

UMOS pue ysew GgN H sjuaijed swoipuAs

AJojeuidsad 93nde 919A3S JO uoljeqniul syl
Ul POAJOAU| 9 03 9943esIp SJUSaPNIS JO BT 96

‘6T-AIAOD Suninboe woJy wayj Sui3osioud ul

(OA11294J9 A|y3Iy, sem ysew [ed13.4ns e uisn

1ey3 3ysnoys syuedioned SN pue HN Jo Jley

JSow|e ‘9duejsul Jo4 UnoiAeyaq Suiyaas-aied

pue uoi3234ul Jo uoijuaAald :suol3dasuodsi|a|

‘'SWo1dWAS UOWWOD pue UoISSIWSuUeI}
aseasIp :28pajmous| poos |eJaua

s)nsay

‘elsAeje|n pue
puejiey] ‘a0 yinos ‘asodeduls
‘ueder ‘Suoy| SuoH ‘e1ysaz) ‘eulyd

“ljgnd u

sysew 9oe4 3ulieam ay3 3ujpaoddns

pue ejep a|qe|ieAe Y3IM S3143unod
61 943 JO 8 :u0ISsau3al Jeaul

saweJ4 ojoyd

*A9AJNS d1leUUOIISAIND

(uoneanpa Auensl %G TG ‘wopsuly

pa3iun) 886¢ pue (uoieanps

AJeual %19 s91e1s payun)
986¢ :uo139|dwod aJleuuol}sand

(0z0Z ‘z Ya21ew
pue ¢z Aieniga4) AsAJns auljuQ

SpoyBN

9|qedidde joN

(umouxun
91els yyeay) L6/LT

sjuapnis
Suisanu zotT

(wop3ury

payun) synpe

000€ pue (sa1e15
pajun) sINPe 000E

az|s o9|dwes

Ajunwwod ul sainsbaw
2A119230.d Jay30 snid
SYSDW 22bJ JO 25N |DSIDAIUN
sp(wnigag) algnd ul
sysew a2ej Jo uoijowoud
|euolleu syl pue
juejiqeyul Jad sasoudelp
6T-AINOD Usamiaq
UoI3BID0SSE 3] $S955e O

Ajunwiwod ur sainsbaw
2A119230.d Jay30 snjd
SYSDW 32D JO 25N |DSIGAIUN
«(vsn)
020 YoJen ‘sedLswyy
9y} pue adoun3 ‘eisy ul
syiodule |euoljeulalul ul
2ouajeAald asn dsewadey
uo ejep ag|nAIp o]

Ssallbuuolsand
3u0)| 3UOH) swolpuAs
AJojeuidsaa aynoe
919A3S YHM sjuaijed
90BJ ||IM SJUSpNIS
3ulsanu moy a3en|eAs o]

omA

Sallpuuoilsand)
cz(wopsury
payun ayj pue sajels
panun) olgnd [essuad
ayj 3ssuouwe (6T-AINOD
Jo suoiydadiad pue
93pa|Mmou| aulwIa1ap 01

3ulAsAuns auljuo Ajdde of

21do) pue 93uaJ9ja.
‘A13unod ‘wie Apnig

(panuRuOD)

4API0YS
2|8009

921n0say

T 319vl



9 of 15

(senuijuo))

‘pajuasaid Jou Sem 0Syd.d SI}UES
03} MOY UO UOIJew.Jojul ‘Uoi}ippe uj
*JN0 PaLLIED J0U 3U9M Z-A0D-SYVS

Y1IM $359] ‘92UB]Sul J0J ‘paysl|gelIsa

Jou 3Je suond34ul Z-A0D-SYV'S

Jo uonpuanalid ayj Joj 0syald Jo
Aded1)Jo pue Ajajes :suolijepwiy

‘ua1jo se pasueyd aqg 03 pasu

j0u Aew 31 :0Sda.d Jo a8ejueApe

9]qISSOd "SySew 9e) [euoljipes) 0}
9AIJeUID)[B UE 91N}1ISUOD ABW 0SYaid

WILEY

‘(498usssed
Jad aoeds adeuane ‘33) paqlidsap
10U 9J9M S9sN( 3y} JO suolsuswip
|eaJ 9y "9sed 2uo AJuo :suoljejwi]
" @oueljdwod 3uissasse pue
sysew 22e4 Jo asnad Suijediisaaul ‘4T
-alNOD
Jsulede sysew adey Jo Adedlyyd
93 3uISsasse uo sndoy pjnoys,
y24easal Jay3iny 3s983ns sioyine
9y "U0I}d94ul JO UOISSIWSU.I]
JudAa4d 03 paINqLIIU0d SABY Aew
Sew 9dej e JO asn ay | ‘(uol3dajul Jo
snoiidsns e s| a4sy) J1 1o) suosuad
pa3294ul Aq paploAe aq pjnoys sdi]

CLINICAL PRACTICE

«I[¥» THE INTERNATIONAL JOURNAL OF

‘uspanq
6T-AIAOD 8uiseasoul ue 3uldey a0y
9Jedaud 03 swa)lsAs aiedyyjeay Joy

snoidaid aq 03 Swaas Aejap syl
*SUOIJUSAIDIUI JUSWUIDAOS W)
-140ys Jo uoljejuswa|dwi Ajuea Aq
(UoI13USAISIUI OW-E € U0J OW / SO
1e Aq) paAejap aq Ajuo ued yead ay |

suonejiui|
pau1IUapI pue suoisnjduo)

PIRES

*SHSewW 9Je) 9)en|eAS 03 pasn A|apIm

S1591 11}, 9y sassed pue $3go.dIW SIAOWS.
92IASp Y3 Jey] 91ed1pul S1591 Aleulwl|a.d

SYsew €d44/56N

pJepuels 03 paJasaid sem adAjojoad 0S¥yad

:$9SINU pue S103120p YHM S353) AJljIgesn
'SINOY |BISASS JOJ UIOM 3¢ UBD 05¥3d

(sew

90e} B SIBaM 3Y) 3|21YSA PU0IIS 3y} Ul J3je|

Pa3129Jul SeM SUO OU 1N ‘(3SewW a3e) e SIeam

10U S20p 3Y) 3|21YaA 3s1) ay3 ul 9|doad oAy
03 UOoI323jul 8y} pajjiwisuely sey jualjed siy |

21wapida ay3 Aejap pue a3ediiw
03 $91393€.4)S 9AI303442 aq ued Suduelsip
|e1D0s pue Sulieam-ysew ‘SulysempueH

S}nsay

'869¥10SI

03 3ulpJodoe saje|d 9339 :Adediyse

uoljeJy|i} |eaiSojolg ‘snyesedde

Aeuds pue uoin|os zg-14 3 0€-14
IN € :$3S9 SSaUIYS1 |-y pue i

‘(ulw G) s4e8uassed

19430 $T :(Shqluiw) sng puodag

‘(ulw QT pue y g) sia8uassed Jayjo
6€ :sNq 15414 “AaAJns |ed13ojolwapidy

‘(]opow
|ejuawiedwod d13SIUIWIS}ap B)
padojaAap sem [9pow UOISSIWSUeL}

SpoyIB N

(Palie3ap
jJou sem Jaquinu

ay3) »Peqpasd

IION 2Jedy3eaH

(eAmisod g-p0D
-SYVS) Juajed T

9|qeoldde joN

9z|s os|dwes

Juawdinba
aA19330.d |puosiad

Mau Jo Juawdojanag
maAEO—UMC_V_
pajun) »sew ade4/pooy
1ysiamiysi| e ysnoayy
AJa11eq e uisn (paJay|iy
Vd3H) J1e SI3AII9p 0syad
{(0S¥yad) ,uordweyinos
- Jojeuidsay

|euos.iad, e dojaaap o

Buiopay [pa1gojoiwapida
pub s|pjidsoy ui sainsbawi
[043U02 Uo13234ul Jo 190dW|

cr(eUlYyD) aunsodxa

uoljejsodsuesy olgnd Aq

pasned 3eaiqino Jaisn|d
Jo 9sed |edidA} e juodau o)

Ajunwwod ui sainsbaw
aA139330.4d Jayjo snid
SYSDW 32bJ JO asn |DSIAIUN
zz(SPUBLIBYISN)
6T-AIAOD 4o peauds
3y3 uo (3uduelsip |e1dos
pue Sulieam-ysew
‘uiysempuey) saunsesw
uonuanaid pasodwi-}|as
J0o 1oedwi ay3 a1enjeAs o]

J1do} pue adua.3)3.
‘A13unod ‘wie Apnig

(panuiuo?)

921N0S3Y

T 319vl



PIRES

@8 THE INTERNATIONAL JOURNAL OF

10 of 15
—I—Wl LEY—CLINICAL PRACTICE

(senunuo))

*SIDXI0M 24D
yieay Aq sysew asay) Jo 3uljpuey
4y3noJ sy} paJapisuod Jou 1533
juasaud ayy ‘Ajjeuonnippy "Ajudaul
|euUOI}dUNy pUe |BIN}ONIIS U0
uoljeulweluodsp Jo joedwi ayj pue
UOIJBUIWIBIUOISP JO SSOUDAINIDLLD
10 uopzenjeAs 3uipnjoul ‘|oJ3uod
Anjenb 1y313 auinbau Aew ‘[aA3)
|eaidsoy ay3 3e aduelsul Joy
‘saunpadoud uoljesipiepuels
‘SNyY1 :pajen|eAs alam G4N 4o
sadA} unoj AjuQ :suonepwi
*9|q1ssod si Jojeaidsay
ysewadeq 3ulia)|i4 G4N JO asnay
pue uoI1eUIWEBIUOISP SWSBS ]|

'$24npad0.d uoljeuiwejuodap
93 J91Je ysewadey Jo Aju3ajul
31 ‘Se [|9M Se ‘uoljeuiweiuodap
2130|01q0J21W 3y} dA0.4d 0}
Aaessadau s1 31 ‘a1 ‘pajusws|dwi
u29(q J0oU dABY Sainseaw Ajljenb
|043U0D JBeY] SWIS 3| :suoleliwi
*9|q1ssod si Jojeaidsay
ysewade 3ulial|i4 G4N JO asnay
pue uoljeulWweIUOISP SWIIS I

'$3U1119S Z-A\0D-SYVS Ul pajenjeas
j0u Jom adAjojoud siyj Jo Adedis
pue Ajajes ay3 swass 3| :suoljeyiwi
'S$)B9] OU U3IM 93BJ S J2JeaM
ay3 yoeau 03 433|14 ay3 ydnouyy ssed
0] Spasu Jle [|e 92Uls ‘|enplAIpuUl 9Y3
114 Sjsew ajepipued Jo adA3 siy3 ey
21nsua p|noys saunpadoud 3unund
dg 'Ssew GgN 03 dAIeuld)|e 3|qelIA
e apliAoid p|nod siojedidsal s|gesnal
G6N pajund gg :padojansp sem
|opow Jojeuidsal adAjoroud

suoeyu|
pal13uapl pue suoisn|duo)

‘S|japow ysew pajes|d 9.yl

9y3 404 S9I2AD QT 4O WNwWiUIW e 0} A31u3a3ul

|euoI}duNy J0 [BINIONIIS JO SSO| OU Y}IM

pa31eId0SSe Sem Juawieal) 9AR|D0INe piepuels

‘sysew Aq S3|2AD 9Al) 1SED| 1B 01 PaleID|0] SeM

Juswjeauy apixolad usdopAy paziinodea

‘UOIJeJ01I9)3p |[BUOIIDUNY/|BINIINIIS

1NOYIIM UOII_UIWEIUOISP Ul DAI}IDSJD SBM
Juswieal] Jo 3|24 aUO :Spoylaw paisal

pajoedul i 314 J0jedidsal |Ipun sawiy

3|di3INW SY44 SN SNJ pue JUeUIWEIUOIDP

0} paue|d sem }| *paINqLI3sIpaJ dJe sysew
2npad0.d UOIFeUIWEIU0IBP BY} JOHY

‘padojansp

Sulaq ||13s a4 SulZIS pue 140JW0D ‘9dey

jsulese |eag5 1593 31§ G6N X1i3ig dAnejenb

e passed pue 23exea| 93en|eAs 0} |02030.d
1591 UOI3INS e passed jsew a1epipue)

s}nsay

‘(A31u8ajul jeuoyouny
$S955e 01 +8€£08 UN0DeIod [S1)
pajenjeAs sem A3lu8ajul [euolduny
pue |eJn1onJ1S UO UoljeuIWeIu0d3p
J0 30edw| pue (wnipsw ain}|nd
SNJIA JO Jw T 03Ul yoes ullsjsuel)
pue uoljeulweIuodap JS1Je dsew
w0l pain|a sem SnuIA |eljualod)
UOI1eUIWEIUOISP JO SSBUBAIFISYT
‘(sijodeuelpu] ‘Auedwo?) oJeay)
Jojesidsay (snid s¥eald) S¥SOT
A1ajeS OV Se ||aM Se (e10Sauul|p
‘Ined 1S ‘Auedwo) | €) s|opow
Jojedidsal 08T X9|4A Pue 0/8T
‘098T S € :(S9dA] §) SHsew paisa]
‘ainsodxs
apixosad usdoupAy paziunodea pue
3u1330y apixoJad usdoupAy pasiuol
‘3uissed apIxo auajAy3a ‘Juawieasy
9AB[D01NE :SPOYIaW uolleuiweuod’aq

“jlew e Jo

uoljeoijdde ay3 y3no.yjy pa||oJ3uod
SI uoljeuiweljuodap y3nouyy auos
Sey >Sew e Sawl} JO Jaquinu ay |
‘|eJauas Ul Wd/fw G-g Jo ainsodxa
I9AN Aq pajeAl3oeul aq Aew snJiA
VNY {(;Wd/rw Q9 40 31nsodxa)

G6N pasn 03 |DAN 40 AlaAlap sy}
SUIA|0AUL 9uNpa20.d uoljeuIwelu029Qq

'SO11Se|9 9|geAowal pue (ST AYIN
U93M}3q PaydIMpues 9T AYIIN 40
S19Ae| 0M1) 11un uolle.l|i s|qeAowal
e ‘ded a|qeAowal e ‘(Juawelly
J91unid) vd Yyum padojansp pue
(931SqaMm Jaxew 32un0s-uado ue uo
punoy) Jojedidsal e jsew ajepipue)

spoyIs N

)SbWadb) Jo uoIISIIUDS
,(epeue)) Ajugaul
|euoi}douny ajen|eAs o}
‘se ||]om se ‘93edouins
€ Se SNJIA SI111ewols
JBINDISAA 10 Z-A0D-SYVS
UM uoljeulweljuod
|ejuswiiadxa Jo
SHSBW G6N JUa434Ip
JNOJ 9)eulweljuodap
03 spoyiaw
uoljeulweluodsp

1Ua13J41p UN0J 1591 O

sysew
G6N 40 53dAT 1

YSbwia2b) Jo uonpsIIIUDS
o(SN) (IDAN) uoijeipe.l|
[EPIDIWLIDG J3|01ABIY N
Jojesidsay sewadeq
8ULI9}|14 GEN JO 3snay
pue uoljeuiwejuodag

9|qedidde jJoN 10} 5592014

uawdinba
aA19330.d |puosiad
Mau Jo Juawdofanaqg
2(SNn)
sjun uoijedy|iy o|diynw
UM pasn oq ued jeyy
Jojeuidsau s|qesedwod
G6N o|gesnad pajund
ag e dojansp o

|opow Jojeuidsal
adAjoloud

azis a|dwesg 21do] pue 9duauajal

‘A13unod ‘wiie Apnis

(panunuo))

921N0SY

1 37avl



(ssnunuo))

"2-N\0D-S¥VS Aq uoidajul

|eluajod e jusAaud 03 ygnoua

S1 J93|1} Aemuie ue 03 pa32auu0d

aqgny |easuAJe| e jo uonjedidde

ay3 snid Y¥dD ul sysew |e2134ns Jo

asn ay1 1ey1 aAoud 03 paJinbau ale
S31PNJS S10W SWS 3| :SUoIjeWI]

“4dD 8unnp sjeuoissajoud yjjesy

10930.d 03 ‘se [|om se ‘elwaxodAy

1e3.1 01 3|gesIApe S| DdD a40)aq

1} Aemuie ue 03 pa3dsauu0d agn}
|ea8uAue| e Jo uoljasul AlJes sy

110f15

WILEY

EE)

‘papesdap

Appueoiiudis sem sapdiyied jo

uoljeJ}|l) 92UlIs ‘Sysewadeq 3uliay|i4

G6N 9SNaJ pue a1eujweiuodap o}

spoylaw Jadoud jou aue uoljelpel

3uisiuol ||e A|qissod pue uoliejll
euwwes swass 3| :suoljepwi

‘pasn aq jouued Aji3ajul dsew

$S9sSe 0] auO|e 1591 11J aAlle3ljenb

93 ‘Se [|9M Se ‘UOI1}es||11a)S

G6N 9|gesodsip Jo poylaw e se

‘uoijelped 3uisiuol ||e Ajqissod pue
ewuwes3 jsulede 3s933ns s3ulpul

CLINICAL PRACTICE

AI[¥» THE INTERNATIONAL JOURNAL OF

*$359) d1419ads jo uonedidde
941 Yy3noJayl palen|eAs Jou sem
A114391u1 |EUOIIDUN) pUE |BINIDNIIS
uo uoljeulweljuodsp Jo joedwt
SWI93S 3| ‘pawojiad Jou sem Z-A0D
-SYVS YHm Ajjealyidads ysew jo
uoljeuUIWEeIuOD SNOIA3I( :SuollelwI]
‘sJojeuidsau
10ejUl 9SIMISY30 Ing pasn Auew
JO UO[1eSI|1I9)S SNOSURYNWIS MO||e
0] pa|eds ag ued aulydew siy |
‘aulydew [|anboig e Suisn ysnouy
Ajpweu ‘s|qissod aq Aew Jojeaidsay
sewadeq 3ulia)|i4 G4N JO asnay
pue uol1euUIWEBIUOISP SWSS ]|

suoeyu|
pal13uapl pue suoisn|duo)

PIRES

‘peauds ay3 pa3da|4ap dsew |ed18ins e Jo
9sn 9y ‘uoissaidwod Y4 Sulnp palinddo
Aj3sow yoiym ‘peasds-|0soJae JO uo1dnpal

a|gexJewal e 0] Sped)| 1331} Aemule ue 0}
pa322uu0d agn} [eaSuAJe| e Jo uoI3Iasul aY |

‘papes3ap Appuediyiudis sem sajdiyaed

wr g0 Jo uones|iy sysew ‘(snjesedde

ulieyodes) 0g 1470 3531 34 dAleEND
u0s199 YHSO passed s)sew palsa) U9AaMoH

‘(Anwiogop

ou) Mau 21| paJeadde siojedidsal ay3

'$92A2 9AlJ 491V ‘(N4d OT U0132933p JO Jiwl|)

sysew woJ) a3eyd Jo uoijedipeus 939|dwod
:9]2A2 unodeA apixolad uadoupAH 9|3uls Y

synsay

‘|osoJae pasijensiA ay3 Jo pealds
ay3 49351394 01 pasn sem eawied
e pue pawJojiad sem Y¥dd Uony
‘(pasn sem
1331} ABMJlE P9323UUO0D B INOYUM
pue yam agny |eaduAue| e) aqni
|eaydeJjopus ue Aq siaAeped uewny
01Ul SJUa34919p pPasiinNgau :[Spow
JaAepe) "Awwnp uoile}dsnsal
e Jo Aemule |e[dlji1ae ay3 ojul
pasiingau aJam S3ua81919p SAI}ISUSS
19]01ABIY N :AWWIND UOI1BIIISNSSY

‘(4noy Jad A9y z°Z 10 a1ed

9S0P) $924N0S 3|BCOD WOJS Uoljelpe.

ewwes ASIN €T Aj93ewixoidde jo

AD 05 pue Ay QT ‘(AD>) AeaDo|1y Q
JO S9SOP 0] pajelpe.ll 919M S$HSe|A|

‘uo13es||1491s Ja3je pue o0y Jord Aesse
Suinbe|d pJepuejs e Aq painseaw
sem AJIAIOE [ePIdNUIA *(2-A0D
-GYVS 10J saixoud se paljisse|d)
sadeydol1a)oeq pasi|osoae 3.3
UHM (NIA ‘Ined IS ‘N €) sdojedidsal
S6N 0£8T N € J0 uoniejnoou|
‘'swoou |ejidsoy a1e3diwny 01 pasn
sI Ajlewdou Yyoiym (yd ‘weysioH
‘[Ionbolg) wasAs D snue|) e Suisn
sJojelidsal JO uoljeujwejuodap
JnodeA apixolad uad0IpAH

spoyIs N

20UDpINg |D2IUID
czlAuewan)
juswasSeuew Aemuie
40 Spoy3iauw jualayjip
3uisn (¥dD) uole3dsnsal
Aseuowndoipied
ul peaids-josolae

9|qeoldde joN 9jen|eAs o]

)Sbwadbj Jo UoIIDSIIUDS
«Sn)
S>SeW JO UOI}es||1493S
40 poyjaw 3|qissod e se
uoljelpelti ewwes (0D09)
09-}1eqo) a3enjeas o]

(2dAy yoea
JO $yjsew g) sysew
SGOT6 PUBQTZC8 N €

>SbWadb) Jo uo1IDSIIIUDS
g(SN)
asnaJ 404 siojedidsal
G6N JO uoles||LIalS
Janodep apixoaad

jsew Jo adA} T ua30.pAH 1591 0]

azis a|dweg 21do] pue 9duauajal

‘A13unod ‘wie Apnig

(panunuo))

924N0S3Y

1 37avl



120f 15 W

(Continued)

TABLE 1

Conclusions and identified

limitations

Study aim, country,
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Results

Methods

Sample size

reference and topic

Resource

The guidance is relevant for surgical

Amongst others, recommendations on

Various scientists and clinicians from

Not application

To provide guidance

DOAJ®

procedures in different surgical

settings.

personal protective equipment are here

highlighted.

diverse specialties were involved.

for surgery during
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Surgery includes surgical procedures
by distinct surgical disciplines such
as cancer surgery, cardiothoracic

surgery, emergency, general

the COVID-19 crisis

Personal Protective Equipment for Low-risk

patients (LRP

(USA, Germany, ltaly,
Philippines, Spain,

Double gloves, booties,

surgical gown, FFP3 (N99) or P3 (N100) face
mask, Face shield (+ googles), head cover.
Personal Protective Equipment for High-

Guatemala, Portugal,

surgery, gynaecology, neurosurgery,
orthopaedics, paediatric surgery,

Poland, Israel, Turkey,
Brazil, Iran, Ecuador,
Australia, Austria)®*

Clinical guidance

risk patients: As in LRP plus overalls under

reconstructive and plastic surgery,

surgical gown, gowns (plastic ponchos) and
train dressing/undressing and supervision.

surgical critical care, trauma surgery,

etc
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filtration units.?* Amongst the limitations of the new equipment are
that details about their sanitisation or safety and efficacy specifically
in SARS-CoV-2 infections has not been detailed and discussed.

5.7 | Sanitisation of facemasks

Overall, four studies on the sanitisation of facemasks were identi-
fied, which may represent an effort to overcome the global shortage
of protective equipment. Three studies support that the decontami-
nation and reuse of N95 filtering facemask respirators may be possi-
ble (suggested methods: ultraviolet germicidal irradiation, autoclave
treatment, ethylene oxide gassing, ionised hydrogen peroxide fog-
ging and vapourised hydrogen peroxide exposure).4® Also, ionis-
ing radiation is suitable for killing pathogens in facemasks, but this
methodology seems to damage facemask integrity (eg, N95 filtering
facemasks). One study concluded that gamma irritation and possibly
all ionising radiation (cobalt-60 gamma irradiation) seems to not be
suitable for the reuse of N95 filtering facemasks, since the filtration
of particles was significantly degraded (eg, damage to the fibre ma-
terial caused the cross-linking of polymers, triggering cracking and
degradation during fitting and/or deployment).?

It seems that standardised procedures and quality control for
sanitising facemasks are internationally lacking, for instance, be-
cause the properties, structure and composition of facemasks is not
universal and the number of sanitisation cycles is a function of the
type, conditions and duration of usage. Quality control is required
to ensure that protective equipment, including facemasks, is decon-
taminated without damage, which necessarily requires a microbio-
logic and physical evaluation.>* In this sense, not all hospitals may
be prepared to institute such procedures. Moreover, a proper cost
analysis is advisable, since decontaminating facemasks may be more

expensive than buying new ones.

5.8 | Recommendations: pregnancy and
breastfeeding and other clinical guidance

Only one study presented recommendations on breastfeeding for
COVID-19 mothers: all breastfeeding COVID-19-positive mothers
should use a surgical mask, “COVID-19-positive mothers with mild
or no symptoms can breastfeed” and “COVID-19-positive and symp-
tomatic mothers are separated from their newborns and women can
use pumps to express breast milk”.2”

In pregnant women with COVID-19, the symptoms tend to be mild
or moderate, which may be explained because of combined effects of
gender, young age and the immune status of pregnancy.?” Regarding
recommendations during labour for SARS-CoV-2 positive women,
one study recommends: “a negative pressure operating room, skilful
medical team and enhanced personal protective equipment including
N95 masks, surgical cap, double gown, double gloves, shoe covers
and powered air-purifying respirator,” to avoid medical staff being

infected.?® Another study on the same topic allowed the presence of



PIRES

AI[¥» THE INTERNATIONAL JOURNAL OF

the partner during labour, but not on the postpartum ward,?” which
seems logical especially if labour occurs in a negative pressure room
and partners have access to the same type of protection as medical
staff. This study also recommends that, during labour, the midwife
and labouring woman are required to wear surgical masks and other
personal protective equipment. Therefore, the development of an
international consensus on breastfeeding, pregnancy and labour in
women positive for SARS-CoV-2 is recommended.

Another study contributed to increasing the knowledge about
aerosol spread during CPR, finding that the insertion of a laryngeal
tube connected to an airway filter led to a remarkable reduction of
aerosol spread, which may have contributed to preventing potential
infection with SARS-CoV-2.2 In addition, an international collabo-
ration has provided guidance for surgery during the COVID-19 cri-
sis.3! This clinical guidance seems to be fundamental to facing the
COVID-19 pandemic, assuring that all countries are efficiently and

properly prepared.

5.9 | Questionnaires to collect subjects’ opinions

Subjects' misconceptions were detected at the populational level
(US and UK), for instance that surgical masks may be “highly effec-
tive” for the protection against COVID-19 infections.?? This study
confirms that, even in developed countries, the population remains
insufficiently informed. In this sense, large online questionnaires
may be useful tools to collect data about population knowledge, to
inform public health authorities and to implement measures such as
specific informative campaigns.29 These questionnaires are espe-
cially recommended, since they are quickly, economically and easily
implemented. Similar studies in middle- and low-income countries
are also recommended.

Additionally, the administration of questionnaires was reported
in a group of nursing students to evaluate how they will face pa-
tients with severe acute respiratory syndrome. As expected, 96.1%
of students refused to be involved in the intubation of severe acute
respiratory syndrome patients if an N95 mask and gown were not
available.’° Besides raising ethical and deontological concerns about
how to manage intubation procedures in the case of severe acute
respiratory syndrome without protective material (eg, N95 masks)
available, this study supports the need for health professional curric-
ula to include training on infection control practices and/or isolation
facilities during outbreaks of infectious disease. Thus, the perfor-
mance of future studies enrolling undergraduates from other health

courses, such as medicine, is suggested.

6 | CONCLUSIONS

Homemade masks may offer some protection against virus dissemi-
nation; thus, populations may benefit from their universal usage.
It seems that governments that implement prevention measures,

such as handwashing, mask-wearing and social distancing are more
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prepared to face COVID-19, gaining more time to prepare, equip and
organise their health care systems.

Since COVID-19 is highly contagious, a set of measures should
be considered at the community and nosocomial levels to prevent
or follow infections. For instance, the provision of surgical masks to
all health workers, patients and visitors, epidemiologically tracing in-
fections, social distancing and regular hand washing (ie, mitigation
measures). Importantly, there is some evidence that the prevention
of nosocomial transmission of SARS-CoV-2 through the application
of mitigation measures is possible in hospitals and/or other health
care settings.

The reuse of protective material, such as facemasks, or the devel-
opment of new protective equipment is an emergent topic due to the
shortage of these materials. Methods such as ultraviolet germicidal
irradiation, autoclave treatment, ethylene oxide gassing, ionised
hydrogen peroxide fogging and vapourised hydrogen peroxide ex-
posure may be applied to decontaminate and reuse of N95 filtering
facemask respirators, with the establishment of quality procedures
to control microbiological decontamination, as well as the physical
integrity and functionality of facemasks. Simultaneously, new pro-
tective equipment to substitute facemasks is being developed due to
the global shortage and because facemasks present some disadvan-
tages, such as unique use (eg, surgical masks) for a limited number of
hours as well as costs.

Populations may remain uninformed in relation to basic topics,
such as the protective efficiency of masks, since they may give a
false sense of security (eg, masks alone, including N95 are not effec-
tive in filtering SARS-CoV-2 from the environment, especially when
coughing). In this sense, it is fundamental to repetitively reinforce
the relevance of social distancing and hand washing, plus face mask-
ing, at the community level.

Clinical guidance and diverse types of clinical guidelines are
emerging in the literature, such as those on surgical procedures and
COVID-19 patients who are in labour or breastfeeding, which seems

to be useful for all countries that are facing the COVID-19 pandemic.

7 | PRACTICAL IMPLICATIONS AND
FUTURE RESEARCH

Sanitisation and reuse of protective equipment is a hot topic, but
international recommendations must be developed to ensure stand-
ardised efficient and safety procedures. Also, the development of
international guidelines for women who are in labour or breast-
feeding, as well as the early insertion of a laryngeal tube connected
to an airway filter before CPC plus mask use is recommended.
Undergraduates in the health professions should be trained in the
management of infectious diseases during a pandemic.

Clinical guidelines may benefit from the peer-review of clinical
boards and international organisations, such as the WHO. Also,
the development of regulations on the approval of new protective
equipment for COVID-19 and guidance on epidemiological tracing

methodologies at the community and nosocomial levels is suggested.
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Classic public health measures, such as massive information cam-
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paigns directed at the population, should be encouraged in the ac-

tual pandemic scenario, for instance, based on large online national

questionnaires to characterise population knowledge, eg, alerting

people that facemasks may not be highly effective, especially when

coughing and that other measures, such and hand hygiene or social

distancing are simultaneously recommended.
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