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Personal protective equipment preparedness in inteive care units during
the coronavirus disease 2019 pandemic: An Asia-Pécifollow-up survey

Abstract

Background: Personal-protective equipment (PPE)-preparedritdfsied as adherence to
guidelines, healthcare worker (HCW) training, pmacg PPE stocks and responding

appropriately to suspected cases, is crucial tegmteHCW-infections.

Objective: To perform a follow-up survey to assess changesPPB-preparedness

across six Asia-Pacific countries during the COMI®pandemic.

Design: Prospective follow-up cross-sectional, web-basedresu between 10/08/2020 to

01/09/ 2020, five months after the initial Phasaufvey.

Setting: The same six Asia-Pacific countries (AustraliangidKong, India, New Zealand,

Philippines, and Singapore) that participated iadehl.
Participants: Intensivists from 231 ICUs across these six coesitr
Main outcome measures:Changes in PPE-preparedness between Phases 1 and 2

Results: Phase 2 had responses from 132 ICUs (57%). Cochgar®hase 1 respondents
reported increased use of PPE-based practoeb as powered air-purifying respirator
(40.2% vs. 6.1%), N95-masks at all times (86.4%5&s7%) and double-gloving (87.9% vs.
42.9%). The reported awareness of PPE stocks (89$5%1.9%), mandatory showering
policies following PPE-breach (31.1% vs. 6.9%) aalety perception amongst HCWs
(60.6% vs. 28.4%) improved significantly during Béa2. Despite reported statistically

similar adoption rate of the buddy system in bollages (42.4% vs. 37.2%), there was a



reported reduction in donning/doffing training iha3e 2 (44.3% vs. 60.2%). There were no
reported differences HCW training in other areashsas tracheal intubation, intra-hospital

transport and safe waste disposal, between thagegh

Conclusions:Overall reported PPE-preparedness improved betweetwo survey periods,
particularly in PPE use, PPE inventory and HCW egtions of safety. However, the uptake
of HCW training and implementation of low-cost sgfeneasures continued to be low and
the awareness of PPE breach management policiesswboptimal. Therefore, the key areas
for improvement should focus on regular HCW tragpiimplementing low-cost buddy-

system and increasing awareness of PPE-breach sraeagprotocols.



TEXT — 2,820 words

INTRODUCTION

Intensive Care Unit (ICU) healthcare workers (HC\&) at an increased risk of coronavirus
disease-2019 (COVID-19) due to inadequate perqmodgéctive equipment (PPE), long-time
exposure with infected patients, increased work ateim and more aerosol generating
procedures (AGP), among other reasbhés per our original survelPPE-preparedness,
defined as adherence to guidelines, HCW trainingecyring PPE stocks and responding
appropriately to suspected cases, is crucial teemteHCW-infection$. In the early stage of
the pandemic (March 352020 and April 8 2020), a multinational survey was conducted to
assess PPE-preparedness in ICUs across six caeuitrithe Asia-Pacific regioh.Wide
variations in PPE-preparedness was observed botleée and within countries, with several
ICUs reporting suboptimal PPE-training, practicel atock-awarenedsThere were notable
variations in several areas: reported use of negtiessure room; HCW training; PPE
stock-awareness; reported use of high flow nasgdexation and non-invasive ventilation,

reported use of specialised airway teams, showgtigies; and “buddy-system$”.

Since then, these six countries have experiencieridg trends in the epidemiology of
COVID-19 cases and HCWe-infection rates. At the tiaofighis survey, while India and the
Philippines were in the first wave of infectioh8ustralia was experiencing a second wave in
some state$Meanwhile, New Zealand (NZ), Singapore and HongdK¢HK) had minimal
community spread and their majority of cases wenpoited from overseas travell&rs.
Similar international surveys on PPE preparednesigl the early pandemic identified

unprecedented challenges and lack of forward prnainong health systems worldwitle.



The aim of this follow-up study was to determinethere have been changes in PPE-
preparedness over time, taking into consideratio: ¢hanging contexts, such as prone-
positioning patients with COVID-19, ICU policiesrf®PE breach and PPE reuse. In this

paper, we report a follow-up survey of the samed@oross six Asia-Pacific countriés.



METHODS
Study design

This follow-up survey used the same cross-sectiomdl-based methodology as our original
study? The questionnaire content was based on the EudNtbject! and was validated
after several rounds of consensus-building prodess/een ICU and infectious diseases
specialists. As in the original survey, the Worldealth Organisation (WHO)
recommendations were chosen as the reference sfdfidaur initial survey (defined as

Phase 1 henceforth) was conducted between Marc2026, and April 06, 202D.
Study setting and population

This survey (defined as Phase 2 henceforth) watikdited to qualified consultant
intensivists across the same six countries (Auatr&lZ, Singapore, HK Philippines and
India), working in hospitals with a 24/7 Emergeri€gsualty Department and an ICU capable
of mechanically ventilating patients for at leadt l2ours. As shown in the supplementary
appendix, we made minor amendments to a few quesstcomake it in line with the ongoing
pandemic, namely, asking questions regarding trgirior prone-positioning patients with
COVID-19, ICU policies for PPE breach and PPE relsdlowing ethical approval by the
Nepean Blue Mountains Local Health District Humags&arch Ethics Committee (approval
number: 2020/ETH00705, August 6, 2020) the survay distributed from August 102020

to September®12020 by email, text message and WhatsApp™ torttensivists from the
same 231 ICUs who had responded to the Phase g&ysufrwo reminders were sent one
week apart. As is the initial survey, we only irdeal the first response from each institution.

The reason behind this was to avoid the likelihobdnultiple intensivists from the same



institution responding to the survey by the snolitigimethod employed for distributidn.

Participation was voluntary, with no incentivesenéd.

Definitions

As per the original survey, we defined PPE-prepaged as adherence to guidelines, HCW

training, procuring PPE stocks, and responding@pyately to suspected cases.

Data analysis

Data analysis was conducted by two trained autlioasa was reported as proportions and
95% confidence interval (95%-CIl) was calculated. dNerlap of 95%-CI between Phase 1
and Phase 2 represents significant resélisvalues and analyses were calculated using

STATA 16.0 (Statacorp, USA).

Study outcomes

This follow-up survey sought to explore any changeBPE-preparedness between Phase 1
and 2, which included PPE practice, HCW trainingERnventory and HCW perceptions,
differences in practices associated with respondpopriately to suspected cases between
Phase 1 and 2, the locations for management akansin-intubated patient with COVID-19
and type of non-invasive oxygen therapies and affigrences in family visitation policies.
Additionally, in Phase 2, we explored the policesd protocols surrounding PPE breach

management, training for prone-positioning and P&Se.

RESULTS

A total of 132 intensivists out of the 231 ICUsrfrall the six countries who responded in

Phase 1, responded in Phase 2 (57% responseTitaenean response rate in Phase 2 survey



was 63%. Singapore had the highest response réie 1B0%), while Philippines had the

lowest (5/16, 31%) (Figure 1).

Changes in PPE-preparedness

PPE use: There was a statistically significant increase¢hi@ reported use of all appropriate
PPE required to manage patients with COVID-19 acadiscountries. There were significant
increases in the reported use of powered air-pogfyespirator (PAPR) in Phase 2 [Phase 1:
6.1% (95%-Cl: 3.4-10.0); Phase 2: 40.2% (95%-CI17319.0)]; double glove use [Phase 1:
42.9% (95%-Cl: 36.4-49.5); Phase 2: 87.9% (95%%8111-92.9)]; and in the use of N95
masks at all times [Phase 1: 53.7% (95%-Cl. 47.@)¢(Phase 2: 86.4% (95%-CI.79.3-
91.7)]. Caps (131/132, 99.2%), visors (126/1325%F.and goggles (126/132, 95.5%) were
reportedly used by almost all ICUs in the Phasar2ey (Figure 2, Supplementary Table 1).
There were no reported differences in N95/P2 mésdiedting [Phase 1. 27.3% (95%-CI:
21.6-33.5); Phase 2: 30.3% (95%-Cl:22.6-38.9)] tedreported use of low-cost observers
or “buddy-systems” to check donning and doffing qgaures [Phase 1: 37.2% (95%-CI:

31.0-43.8); Phase 2: 42.4% (95%-Cl:33.9-51.3)] ([@a).

HCW Training: Overall, there was a reported significant redurctio HCW training for

donning and doffing from 60.2% (95%-ClI: 53.5-66u5)Phase 1 down to 44.3% (95% CI:
35.6-53.2) in Phase 2. There was no reported diife in the other HCW training between
the 2 phases in all countries. Phase 2 includeddaltional question regarding training for
prone-positioning patients with COVID-19. 20% (282} [range: 0% (0/5) in NZ; 33% (2/6)
in Singapore] of ICUs had regular training for peguositioning. There was no reported
difference in the use of specialised intubatiomtedetween the 2 phases (65.8% in Phase 1

[95%-Cl: 59.3-71.9] versus 77.9% in Phase 2 [95%6818-84.6]) (Table 2).



PPE inventory and HCW perceptions: Compared toéhathere was a significant reported

improvement in PPE stock adequacy, with most 1Gkporting they had adequate stocks to
manage 3 patients with COVID-19 for 1 week from384.in Phase 1 (95%-ClI: 45.3-58.5) to
85.6% in Phase 2 (95%-CI:78.4-91.1)] (Table 2).lihe with this, there was a reported
statistically significant increase in the HCW peatten of increased PPE procurement over
the past 2 months in all six countries from 14.40Fhase 1 (95%-ClI: 10.1-19.6) to 71.2% in
Phase 2 (95%-Cl:62.7-78.8)]. The perception of HG#fety had reportedly improved
significantly with the majority of respondents imd3e 2 reporting feeling safe (28.4% in
Phase 1 [95%CI: 22.6-34.7] versus 60.6% in Phas®526-Cl:51.7-69.0]). However,
variations were observed in HCW perceptions reggr@PE practice and likelihood of HCW
infections. HK, NZ and the Philippines had a deseeia the number of respondents who felt
that PPE practice was optimal in Phase 2, whileéalh&d a statistically significant increase

(Table 2).

PPE Breach: Policies regarding PPE breach were only exploredPlase 2. The most
common policy measure for PPE breach reported $poredents was a mandatory reporting
to infectious diseases experts or designated CQddisultants. (38/74, 51%). However, a
substantial proportion reported they were eitheware of or that there was no formal policy
regarding showering immediately (35/74, 47%), répgrto infectious diseases expert or
designated COVID consultants/authorities (30/74%%land retraining for donning and
doffing (36/74, 49%) post-PPE breach (Figure 3)er€hwas a reported significant increase
from Phase 1 in the number of ICUs with mandatbigwgering policies if PPE was breached
[Phase 1: 6.9% (95%-CI. 4.0-11.0); Phase 2: 31.9%64(CI:23.3-39.7)] (Supplementary

Table 1).



Location to treat patients with COVID-19 receiving non-invasive oxygen therapies: Location

for treating patients with COVID-19 remained relaty similar to Phase 1. However, there
was a statistically significant reduction in thes us only negative pressure rooms in Phase 2
(8.6%; 95%-ClI: 2.9-19.0) (Supplementary Table 2)Phase 2, fewer respondents stated that
non-invasive oxygen therapies were “not an optifon”high-flow nasal cannula (26.4% in
Phase 1 [95%-CI: 20.8-32.6] versus 10.6% in Pha®5%-ClI: 5.9-17.2]) and non-invasive
ventilation (NIV) (45.5% in Phase 1 [95%-CI: 38.2-B] versus 21.2% in Phase 2 [95%-CI:
14.6-29.2]). For all forms of non-invasive oxygdrerapies, the use of negative pressure
rooms with overflow increased, with the largestra@seen in NIV [9.1% in Phase 1 (95%-

Cl: 5.7-13.6) versus 30.3% in Phase 2 (95%-Cl.Z8®)] (Table 3).

ICU family visitation: In Phase 2, family visitation rights were limited mostly remote

communication only across all countries, which destiated a significant increase from
Phase 1 (51.9% in Phase 1 [95%-CI: 45.3-58.5] weB&16% in Phase 2 [95%-CI:78.4-
91.1]). Very few ICUs reported unchanged visitagpmticies in Phase 2 (6/132, 4.5%) (Table

1 and 2).

PPE reuse: Policies regarding PPE reuse were explored onlth@nPhase 2 survey. 51%
(67/131) of ICUs reported reuse of face shieldsraftashing with soap and water, while 31%

(41/131) of ICUs were advised to reuse N95 masupglementary Table 3).



DISCUSSION

This multinational follow-up survey was done to kxp if there were any changes to PPE-
preparedness reported by intensivists from six Rsieific countries for the COVID-19
pandemic. The use of N95 masks in ICUs at all tisigsificantly increased in Phase 2.
There was an overall improvement in general PPBpgreginess across ICUs in the six
countries, particularly in the areas of individ@®RE practices, visitation policies, PPE stocks
and HCW perceptions of safety. No statisticallyngigant differences were observed
between the 2 phases in PPE training, except fanidg and doffing, where there was a
significant reduction in training. Implementatiohbuddy-system was similar between the 2
phases. There was an increased uptake of non-uevasiygenation therapies within most
ICUs, preferably in negative pressure rooms witkrlow and a shift away from invasive

mechanical ventilation.

The PPE practices for managing patients with CO¥®Dhas improved since the start of the
pandemic, which is bolstered by various factorsrdased PPE production is one amongst
them** Across all countries, almost all recommended PRE used by 80% or more of
respondents in the Phase 2 survey. It is encowgaginsee an increased use of surface-
protective measures, such as shoe covers and neekscas SARS-CoV-2 has been shown
to cause significant surface contamination, espigcia ICUs.*®> The use of N95 masks
continued to increase, with 86% of respondentsrtegpwearing N95/P2 masks at all times,
compared to only 54% in Phase 1. This was an egpaxttange as the community spread of
the SARS-CoV-2 increased. However, internationalyidelines continue to be inconsistent
regarding the use of masks, with WHO guidelingé idcommending N95 masks for AGPs
only® and societies such as the Australian and New HAdalatensive Care Society

(ANZICS) recommending N95 while nursing criticailypatients at all times’

10



Perceptions of safety in HCWs improved across rooshtries. There has been a significant
push for more PPE production, with many countrigsaeding local manufacturing of PPE,
including utilising non-medical manufacturers fdPEP productiort? We found that overall
awareness of PPE stock also improved among HCWs Ilikely reflects the greater
transparency from hospitals and government autésyitvhich is important for reducing

HCW fear and anxiet}?

Of concern, there was no significant differenceniost aspects of HCW training in Phase 2
compared to Phase 1. This was contrary to thedantermediate follow-up study that our
group conducted in India 1 month after the iniBakse 1 survey, which showed a significant
increase in all aspects of HCW trainiigWe postulate the following reasons: either all
HCWs were confident about their trainiffgpr there was a possible waning of training
opportunities as the pandemic peaked. Other pleusduses include probable staff attrition
and lack of time in their busy ICUs and PPE fatigi¥e observed that less than 50% of the
ICUs conducted regular training with a significainbp in PPE donning and doffing in Phase
2. Since inappropriate PPE doffing is associatetth wicreased contamination of HC\s,
and full training of HCWs reduces the rate of HChYection, it is important that ICUs
continue to provide regular training and refreskessions to maintain appropriate PPE-

practices, familiarity and confidence among HCi*/é!

Despite societal guideline recommendatibhé? low-cost safety measures, such as use of
buddy systems continued to be under-utilised. euantlore, there was still resistance in
implementing fit-testinggf HCWs with a recent large survey identifying thabre than half
the survey respondents were fit-tested with N95ksfadlthough fit-testing must be part of

a respiratory protection program to ensure a safiking environment, there are both legal

and moral obligations in implementing these meastir&he lack of improvement in HCW

11



training and minimal use of low-cost safety measuvearrants further attention from

hospitals and policymakers, as these simple mettaselp reduce HCW infections.

Management of PPE breaches needs further atteatofi0-50% of respondents reported
either not being aware of or not having a formdigyoon reporting, showering or retraining

for donning and doffing after a PPE breach (FigByeAlthough there was an increase in
showering after PPE breach, it was only mandatedraund 30% of ICUs. It is equally

concerning to note that 60% of Indian and Philigpi€Us reported reusing N95 masks,
contrary to WHO, Centers of Disease Control and véttgon and ANZICS

recommendations, and may display a need for additii95 masks in these aréds.” 2*

In the early stages of the pandemic, there wagamesi with using non-invasive oxygenation
therapies, due to risk of aerosol transmissiorh wreference for early intubation. Intubation
in patients with COVID-19 has been associated \ithheased barotrauma and mortafity.
Studies have found high-flow nasal oxygen (HFNO)b at low risk of bio-aerosol
dispersion contrary to previous concerns and affeah reducing the need for intubation and
mechanical ventilation®?° Hence, it is encouraging to see that in Phaseeetiwas an
increase in their use, particularly NIV and HFNQ@ifting away from early intubation that
was witnessed in Phase 1. Appropriate PPE is eakmbalance against the unknown risk
of airborne transmissioff. With the increased production of PPE and improwfE
practices, it has likely helped to make these foahaon-invasive oxygenation therapies a

safer option for use in ICUs than was initially pitde.

The study had several strengths. One, we includexhge of ICUs in various countries at
varying stages of the COVID-19 pandemic, which vaéd for assessment of PPE
preparedness across diverse landscapes with dgf€2iOVID-19 burdens. Two, a robust

process was followed to design and validate th&esuguestionnaire. Three, the Phase 2

12



survey, distributed five months after initial thewey, provided sufficient time for changes in

PPE practices to be implemented by hospitals amsl¢hanges could be assessed effectively.

There were several limitations. While the studyralldhad a moderate mean response rate of
63%, there was marked variation in response ratemdividual countries. Particularly
Philippines and NZ both had low response ratessamall sample sizes, which may restrict
applicability of results there. Although, we seimé tfollow-up survey to the same ICUs that
responded in Phase 1 to ensure consistency betlvedwo phases, we were not sure what
fraction of response come from the same persohah ICU between the first and second
survey. Inherent to any survey, response bias neaprbBsent. The responses were self-
reported and were not further independently chedkedonfirm if they aligned with their
ICU protocols/practices. Although some additionabs such as prone positioning was
added in the Phase 2 survey, there were still maGPs including cardiopulmonary
resuscitation, tracheostomy and bronchoscopy wkiehe not assessed, mainly to keep
response time manageable. Further research i® 0dHCW infection may be beneficial to

determine this association.

CONCLUSION

This follow-up survey found that ICUs in the six i&$acific countries demonstrated
reported improvements in their overall PPE-prepaesd. There was a reported increased
uptake in PPE practices, awareness regarding REssand more refined visitation policies
resulting in an improved perception of safety anstrtdCWs. There was a reported trend
towards increased use of less-invasive respiratbeyapies and shift away from early
invasive mechanical ventilation. However, the répdruptake of HCW training and
implementation of low-cost safety measures continte be low and awareness of PPE

breach management polices was suboptimal. We sugfgssfurther attention be given to

13



HCW training and implementation of inexpensive nueas to help reduce HCW infection

rates.
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Table 1: Low-cost measures to ensure PPE safety

Australia
n/N (%, 95%-Cl)

Hong Kong
n/N (%, 95%-Cl)

India
n/N (%, 95%-Cl)

New Zealand
n/N (%, 95%-Cl)

Philippines
n/N (%, 95%-CI)

Singapore
n/N (%, 95%-Cl)

Total
n/N (%, 95%-Cl)

Measures to ensure safety

N95/P2 mask Phase 1 16/68 12/12 13/115 9/14 7116 6/6 63/231
fit-testing (23.5,14.1-35.4) | (100.0, 73.5-100.0)| (11.3,6.2-18.6) (64.3, 35.1-87.2) (43.8,19.8-70.1) | (100.0,54.1-100.0)] (27.3,21.6-33.5)
Phase 2 10/47 11/11 5/58 5/5 3/5 6/6 40/132
(21.3,10.-35.7 | (100.0, 71.-100.0 (8.6, 2.419.0 (100.0, 47.-100.0 (60.0, 14.-94.7' (100.0, 54.-100.0 | (30.3, 22.-38.9
Mandatory Phase 1 35/68 2/12 32/115 9/14 5/16 3/6 86/231
use of a (51.5, 39.0-63.8) (16.7,2.1-48.4) | (27.8,19.9-37.0)| (64.3,35.1-87.2) (31.3,11.0-58.7) (50.0,11.8-88.2) | (37.2,31.0-43.8)
“buddy” Phase 2 31/47 1/11 14/58 4/5 2/5 4/6 56/132
(70.0, 50.7-79.1) (0.9, 0.2-41.3) (24.1,13.9-37.2)| (80.0, 28.4-99.5) (40.0, 5.3-85.3) (66.7,22.3-95.7) | (42.4,33.9-51.3)
Showering at Phase 1 16/68 1/12 59/115 9/14 10/16 2/6 97/231
end of shift (235, 14.1-35.4) (8.3, 0.2-38.5) (51.3,41.8-60.7)| (64.3,35.1-87.2) (62.5, 35.4-84.8) (33.3,4.3-77.7) (42.0, 35.5-48.6)
Phase 2 3/47 0/11 36/58 1/5 4/5 2/6 46/132
(6.4,1.3-17.5) (0.0, 0.0-28.5) (62.1, 48.4-74.5) (20.0, 0.5-71.6) (80.0, 28.4-99.5) (33.3,4.3-77.7) (34.8, 26.8-43.6)
Showering if Phase 1 10/68 2/12 3/115 1/14 0/16 0/6 16/231
PPE breach (14.7, 7.3-25.4) (16.7, 2.1-48.4) (2.6, 0.5-7.4) (7.1,0.2-33.9) (0.0, 0.0-20.6) (0.0, 0.0-45.9) (6.9,4.0-11.0)
Phase 2 13/47 1/11 22/58 0/5 2/5 3/6 41/132
(27.7, 15.6-42.6) (0.9,0.2-41.3) (37.9, 25.5-51.6) (0.0, 0.0-52.2) (40.0, 5.3-85.3) (50.0, 11.8-88.2) | (31.1,23.3-39.7)

The values listed in bold, represent no overlap58-Cl betweerPhase andPhase, and are significant resul




Table 2: Management and training strategies for COVD-19 patients; perceptions of safety in HCW

Australia
n/N (%, 95%-Cl)

Hong Kong
n/N (%, 95%-Cl)

India
n/N (%, 95%-Cl)

New Zealand
n/N (%, 95%-Cl)

Philippines
n/N (%, 95%-CI)

Singapore
n/N (%, 95%-CI)

Total
n/N (%, 95%-Cl)

Regular training for aerosol-ge

nerating activitiesin COVID-19 patients

Tracheal intubation| Phase 1 40/68 4/12 21/115 11/14 4/16 3/6 83/231
training (58.8, 46.-70.6 (13.6,9.465.1 (18.3,11.-26.5 (78.6,49.:95.3 (25.0,7.-52.4 (50.0,11.-88.2 (35.9,29.-42.5
Phase 2 27/46 2/11 7/58 1/5 1/5 3/6 41/131
(58.7, 43.2-73.0) (18.2, 2.3-51.8) (12.1, 5.0-23.3) (20.0, 0.5-71.6) (20.0, 0.5-71.6) (50.0, 11.8-88.2) (31.3, 23.5-40.0)
Intra-hospital Phase 1 15/68 1/12 19/115 7/14 4/16 1/6 47/231
transport training (22.1, 12.9-33.8) (8.3, 0.2-38.5) (16.5, 10.3-24.6) | (50.0, 23.0-77.0) (25.0, 7.3-52.4) (16.7,0.4-64.1) (20.3, 15.3-26.1)
Phase 2 14/47 0/11 10/58 0/5 2/5 3/6 29/132
(29.8, 17.3-44.9) (0.0, 0.0-28.5) (17.2, 8.6-29.4) (0.0, 0.0-52.2) (40.0,5.3-85.3 (50.0, 11.8-88.2) (22.1, 15.4-30.2)
PPE donning and | Phase 1 54/68 9/12 48/115 14/14 10/16 4/6 139/231
doffing training (79.4,67.9-88.3) | (75.0,42.8-94.5) | (41.7,32.6-51.3) | (100.0, 76.8-100.0) (62.5, 35.4-84.8) (66.7, 22.3-95.7) (60.2, 53.5-66.5)
Phase 2 30/46 5/11 19/58 0/5 1/5 3/6 58/131
(65.2,49.8-78.6) | (45.5,16.7-76.6) | (32.8,21.0-46.3) (0.0, 0.0-52.2) (20.0, 0.5-71.6) (50.0, 11.8-88.2) (44.3, 35.6-53.2)
PPE waste disposg Phase 1 25/68 4/12 43/115 6/14 9/16 2/6 89/231
training for (36.8, 25.4-49.3) (13.6, 9.9-65.1) (37.4,28.5-46.9) | (42.9,17.7-71.1) | (56.3, 29.9-80.2) (33.3,4.3-77.7) (38.5, 32.2-45.1)
cleaners Phase 2 12/46 4/11 17/58 1/5 3/5 3/6 40/131
(26.1,14.3-41.1) | (36.4,10.9-69.2) | (29.3,18.1-42.7) (20.0, 0.5-71.6) (60.0, 14.7-94.7) (50.0, 11.8-88.2) (30.5, 22.8-39.2)
Specialised Phase 1 52/68 5/12 69/115 13/14 11/16 2/6 152/231
COVID intubation (76.5,64.6-85.9) | (41.7,15.2-72.3) | (60.0,50.4-69.0) | (92.9,66.1-99.8) | (68.8,41.3-89.0) (33.3,4.3-77.7) (65.8,59.3-71.9)
team Phase 2 39/46 5/11 46/58 4/5 5/5 3/6 102/131
(84.8,71.1-93.7) | (45.5,16.7-76.6) | (79.3,66.6-88.8) | (80.0, 28.4-99.5) | (100.0, 47.8-100.0 (50.0, 11.8-88.2) (77.9, 69.8-84.6)
Prone-positioning | Phase 2 15/47 0/11 8/58 0/5 1/5 2/6 26/132
COVID patients * (32%) (0%) (14%) (0%) (20%) (33%) (20%)
Awareness of PPE stock adequacy to manage 3 confieth COVID patients in ICU for at least 1 week
Aware of PPE Phase 1 36/68 11/12 49/115 12/14 7/16 5/6 120/231
stock and able to (52.9, 40.4-65.2) | (91.7,61.5-99.8) | (42.6,33.4-52.2) | (85.7,57.2-98.2) | (43.8,19.8-70.1) (83.3, 35.9-99.6) (51.9, 45.3-58.5)
care for 3 COVID Phase 2 40/47 11/11 49/58 4/5 3/5 6/6 113/132
patients for 1 week (85.1,71.7-93.8) | (100.0, 71.5-100.0) (84.5,72.6-92.7) | (80.0,28.4-99.5) | (60.0,14.7-94.7) | (100.0, 54.1-100.0) (85.6, 78.4-91.1)
Family/NOK visitation
Remotely, no Phase 1 36/68 11/12 74/115 13/14 13/16 5/6 152/231
exceptions (52.9, 40.4-65.2) | (91.7,61.5-99.8) | (64.3,54.9-73.1) | (92.9,66.1-99.8) | (81.3, 54.4-96.0) (83.3, 35.9-99.6) (65.8,59.3-71.9)
Phase 2 42/47 11/11 48/58 4/5 5/5 5/6 115/132

(89.4, 76.9-96.5)

(100.0, 71.5-100.0

(82.8, 70.6-91.4)

(80.0, 28.4-99.5)

(100.0, 47.8-100.0

(83.3, 35.9-99.6)

(87.1, 80.2-92.3)

Perceptions of safety reported

by intensivists (Higy

Agree)

| feel very safe Phase 1 20/68 6/12 26/115 8/12 1/16 4/6 65/229
(29.4,19.0-41.7) | (50.0,21.1-78.9) | (22.6,15.3-31.3) | (66.7, 34.9-90.1) (6.3, 0.2-30.2) (66.7, 22.3-95.7) (28.4, 22.6-34.7)
Phase 2 25/47 10/11 36/58 2/5 1/5 6/6 80/132
(53.2,38.-67.9 (90.9, 58.-99.8 (62.1, 48.-74.5 (40.0,5.-85.3 (20.0,0.5-71.6 (100.0, 54.-100.0 (60.6, 51.-69.0
PPE practice is Phase 1 21/68 0/12 65/115 2/12 3/16 0/6 91/229
suboptimal to (30.9, 20.2-43.3) (0.0, 0.0-26.5) (56.5, 47.0-65.7) (16.7,2.1-48.4) (18.8, 4.0-45.6) (0.0, 0.0-45.9) (39.7, 33.4-46.4)
prevent healthcare| Phase 2 14/47 1/11 11/58 3/5 1/5 0/6 30/132




worker infection (29.8, 17.3-44.9) (0.9, 0.2-41.3) (19.0,9.9-31.4) (60.0, 14.7-94.7) (20.0, 0.5-71.6) (0.0, 0.0-45.9) (22.7,15.9-30.8)
PPE stock is at Phase 1 47/68 9/12 68/115 5/12 10/16 1/6 140/229
least 2 months (69.1, 56.7-79.8) (75.0, 42.8-94.5) (59.1, 49.6-68.2) (41.7,15.2-72.3) (62.5, 35.4-84.8) (16.7, 0.4-64.1) (61.1, 54.5-67.5)
behind Phase 2 6/47 1/11 5/58 1/5 0/5 0/6 13/132
(12.8, 4.8-25.7) (0.9, 0.2-41.3) (8.6, 2.9-19.0) (20.0, 0.5-71.6) (0.0, 0.0-52.2) (0.0, 0.0-45.9) (9.8,5.3-16.3)

The values listed in bold, represent no overlap586-Cl between Phase 1 and Phase 2, and are signtifesults.
COVID - coronavirus disease; PPE — personal prigeeetjuipment; NOK — next-of-kin
* Training for Prone-positioning of COVID patientsas only asked in Phase 2




Table 3: Non-invasive oxygenation therapies

Australia Hong Kong India New Zealand Philippines Singapore Total
n/N (%, 95%-C1) | n/N (%, 95%-Cl) | n/N (%, 95%-CI) | n/N (%, 95%-CI) | n/N (%, 95%-CI) | n/N (%, 95%-Cl) n/N (%, 95%-Cl)
Not an Phase 1 2/68 0/12 26/115 0/14 3/16 0/6 31/231
option — will (2.9,0.-10.2" (0.0,0.6-26.5' (22.6, 15.-31.3 (0.0,0.6-23.2. (18.8,4.0-45.6' (0.0, 0.-45.9' (13.4,9.-185
intubate Phase 2 1/47 0/11 5/58 0/5 0/5 0/6 6/132
£ | immediately (2.1,0.1-11.3) (0.0, 0.0-28.5) (8.6, 2.9-19.0) (0.0, 0.0-52.2) (0.0, 0.0-52.2) (0.0, 0.0-45.9) (4.5,1.7-9.6)
§ ] — 32/68 0/12 57/115 5/14 6/16 3/6 103/231
2 | rooms with (47.1, 34.459.6' (0.0, 0.6-26.5 (49.6, 40.-59.0' (35.7, 12.-64.9' (37.5, 15.-64.6, (50.0, 11.-88.2; (44.6, 38.-51.2.
& | overflow S 21/47 0/11 14/58 2/5 2/5 2/6 41/132
S (44.7, 30.2-59.9) (0.0, 0.0-28.5) (24.1,13.9-37.2) | (40.0, 5.3-85.3) (40.0, 5.3-85.3) (33.3, 4.3-77.7) (31.1, 23.3-39.7)
£ [ Negative Phase 1 26/68 312 10/115 7714 2116 0/6 481231
= | pressure (38.2, 26.7-50.8) (25.0, 5.5-57.2) (8.7, 4.2-15.4) (50.0, 23.0-77.0) (12.5, 1.6-38.3) (0.0, 0.0-45.9) (20.8, 15.7-26.6)
.,—_‘? rooms with Phase 2 22/47 1/11 33/58 3/5 2/5 3/6 64/132
: | overflow (46.8, 32.1-61.9) (9.1, 0.2-41.3) (56.9, 43.2-69.8) | (60.0, 14.7-94.7) (40.0, 5.3-85.3) (50.0, 11.8-88.2) (48.5, 39.7-57.3)
3 Negative N 8/68 9/12 22/115 2/14 5/16 3/6 49/231
pressure (11.8, 5.2-21.9) (75.0,42.8-94.5) | (19.1,12.4-275) | (14.3,1.8-42.8) (31.3,11.0-58.7) | (50.0, 11.8-88.2) (21.2, 16.1-27.1)
rooms only | Phase 2 3/47 10/11 4/58 0/5 1/5 1/6 19/132
(6.4, 1.3-17.5) (90.9, 58.7-99.8) (6.9, 1.9-16.7) (0.0, 0.0-52.2) (20.0, 0.5-71.6) (16.7, 0.4-64.1) (14.4, 8.9-21.6)
< | Notan Phase 1 18/68 8/12 30/115 1/14 1/16 3/6 61/231
S | option — will (26.5,16.5-38.6) | (66.7,34.9-90.1) | (26.1,18.3-35.1) | (7.1,0.2-33.9) (6.3, 0.2-30.2) (50.0, 11.8-88.2) (26.4, 20.8-32.6)
S | intubate Phase 2 5/47 5/11 4/58 0/5 0/5 0/6 14/132
9 | immediately (10.6, 3.5-23.1) (45.5, 16.7-76.6) (6.9, 1.9-16.7) (0.0, 0.0-52.2) (0.0, 0.0-52.2) (0.0, 0.0-45.9) (10.6, 5.9-17.2)
g N N 11/68 1/12 41/115 1/14 2/16 1/6 57/231
S | rooms with (16.2, 8.4-27.1) (8.3, 0.2-38.5) (35.7,26.9-45.1) | (7.1,0.2-33.9) (12.5, 1.6-38.3) (16.7, 0.4-64.1) (24.7,19.3-30.8)
2 | overflow N 2147 0/11 10/58 0/5 1/5 0/6 13/132
= (4.3,05145 (0.0, 0.(-28.5 (17.2, 8.629.4, (0.0, 0.6-52.2; (20.0, 0.:71.6 (0.0, 0.-45.9' (9.8,5.-16.3
O | Negative Phase 1 17/68 2/12 5/115 8/14 3/16 1/6 36/231
S | pressure (25.0,15.3-37.0) (16.7, 2.1-48.4) (4.3,1.4-9.9) (57.1, 28.9-82.3) (18.8, 4.0-45.6) (16.7, 0.4-64.1) (15.6, 11.2-20.9)
S | rooms with Phase 2 22147 0/11 32/58 475 3/5 1/6 62/132
z | overflow (46.8, 32.-61.9' (0.0,0.6-28.5' (55.2, 41.-68.3 (80.0, 28.-99.5' (60.0,14.-94.7' (16.7,0.-64.1 (47.0, 38.-55.8
L | Negative N 22/68 1/12 39/115 4/14 10/16 1/6 77/231
Bl pressure (32.3, 21.5-44.8) (8.3, 0.2-38.5) (33.9,25.3-43.3) | (28.6,8.4-58.1) (62.5, 35.4-84.8) (16.7, 0.4-64.1) (33.3, 27.3-39.8)
T | roomsonly | Phase?2 18/47 6/11 10/58 1/5 1/5 5/6 41/132
(38.3, 24.:53.6' (54.5, 23.-83.3, (17.2, 8.629.4, (20.0, 0.:71.6 (20.0, 0.:71.6 (83.3, 35.-99.6 (31.1, 23.-39.7.
£ | Notan Phase 1 31/68 10/12 44/115 4/14 11/16 5/6 105/231
2 | option — wil (45.6,33.5-58.1) |  (83.3,51.-97.9’ (38.3,29.4-47.8) | (28.6, 8.-58.1 (68.8, 41.-89.0; (83.3,35.6-99.6, (45.5, 38.9-52.1)
= | intubate Phase 2 9/47 8/11 6/58 2/5 1/5 2/6 28/132
S | immediately (19.1,9.1-33.3) (72.7, 39.0-94.0) (10.3, 3.9-21.1) (40.0, 5.3-85.3) (20.0, 0.5-71.6) (33.3, 4.3-77.7) (21.2, 14.6-29.2)
; ] — 7/68 0/12 34/115 1/14 1/16 1/6 44/231
2 - (10.3, 4.2-20.1) (0.0, 0.0-26.5) (29.6, 21.4-38.8) | (7.1, 0.2-33.9) (6.3, 0.2-30.2) (16.7, 0.4-64.1) (19.0, 19.2-24.7)
g L‘f,‘;rr?m' Bhase 2 1747 011 9/58 0/5 1/5 0/6 11/132
= (2.1,0.1-11.3) (0.0, 0.0-28.5) (15.5, 7.3-27.4) (0.0, 0.0-52.2) (20.0, 0.5-71.6) (0.0, 0.0-45.9) (8.3, 4.2-14.4)
é Negative Phase 1 7168 1/12 5/115 7/14 1/16 0/6 21/231
pressure (10.3, 4.2-20.1) (8.3, 0.2-38.5) (4.3,1.4-9.9) (50.0, 23.0-77.0) (6.3, 0.2-30.2) (0.0, 0.0-45.9) (9.1,5.7-13.6)




rooms with | 10/47 0/11 25/58 3/5 2/5 0/6 40/132
overflow (21.3, 10.7-35.7) (0.0, 0.0-28.5) (43.1,30.2-56.8) | (60.0,14.7-94.7) |  (40.0, 5.3-85.3) (0.0, 0.0-45.9) (30.3, 22.6-38.9)
Negative — 23/68 112 32/115 2/14 3/16 0/6 61/231
pressure (33.8, 22.-46.3 (8.3,0.-38.5 (27.8,19.-37.0' (14.3,1.642.8 (18.8, 4.045.6. (0.0,0.6-45.9 (26.4, 20.+32.6'
rooms only | Phase 2 27147 3/11 15/58 0/5 1/5 4/6 50/132
(57.4,42.2-71.7) | (27.3,6.0-61.0) | (25.9,15.3-39.0) | (0.0, 0.0-52.2) (20.0,0.5-71.6) | (66.7,22.3-95.7) (37.9, 29.6-46.7)

The values listed in bold, represent no overlap586-Cl between Phase 1 and Phase 2, and are signifesults.




Figure 1: Overall response rate comparison between Phase Rlease 2

250
200

150

50.4%

100
69.1%
50
35.7%
31.3%
0,
91.7% 100% l
; - Bl = 0.

Australia New Zealand India Hong Kong Singapore Philagi

® Phase 1 = Phase 2

57.1%

Total



Figure 2: Individual PPE practices (all countries)
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Figure 3: Measure after PPE breach
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