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During major epidemic outbreaks, demand for healthcare
workers (HCWs) grows even as the extreme pressures they face
cause declining availability. We draw on Taiwan’s severe acute
respiratory syndrome (SARS) experience to argue that a mod-
ified form of traffic control bundling (TCB) protects HCW
safety and by extension strengthens overall coronavirus disease
2019 (COVID-19) epidemic control.
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We are daily learning of new developments in prevention and
control efforts taken by the Chinese government in response
to the COVID-19 outbreak. Particularly notable is the unprec-
edented scope of several extreme public health containment
efforts initiated by the Chinese government to counter the
coronavirus’s spread. These actions include regional lockdowns
of > 53 million people, severe travel restrictions, and forced
quarantines, aimed at least in part at containing the disease
during the peak Chinese Lunar New Year travel period.

While the outbreak has had many impacts, here we focus
in particular on the impact COVID-19 is having on HCW
safety and, by extension, their willingness to continue to
work. Through 25 February 2020, China reported 3387 in-
fected HCWSs in Hubei alone, at least 18 of whom died, causing
growing concern among HCWs [1]. While there are many un-
knowns regarding COVID-19, several lessons from past out-
breaks of similar coronaviruses (eg, SARS-CoV) can be usefully
applied to efforts to protect HCWs [2, 3]. We draw primarily on
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Taiwan’s SARS experiences, but also on lessons learned from the
current COVID-19 outbreak to offer recommendations specific
to in-hospital preparedness and response with the goal of pro-
tecting the front-line HCWs striving to contain the outbreak.

During an outbreak, HCWs are expected to work long hours
under significant pressure with often inadequate resources,
while accepting the dangers inherent in close interaction with
ill patients. HCWs, like everyone else, are vulnerable both to
the disease itself and to rumors and incorrect information that
necessarily increase their anxiety levels. In our study of the 2003
SARS outbreak, we found that, to varying degrees in both China
and Taiwan, HCW anxiety levels rose in reaction to cases of
HCWs falling ill or dying. As a result, HCWs became increas-
ingly reluctant to work. HCW anxiety was further impacted by
growing stigmatization and loss of trust by their own commu-
nities [4, 5]. In short, even as demand for HCWs rapidly rises
during an outbreak, so too does HCW anxiety and reluctance
to work.

As noted, a key source of concern among HCWs is the danger
of contracting the disease. In Taiwan, we found that once pa-
tients were admitted to hospital, nosocomial SARS outbreaks
occurred with transmission via fomites (as occurred during the
South Korean Middle East respiratory syndrome outbreak) [2,
3]. Indeed, in Taipei Hoping Hospital, 17 HCWs contracted
SARS despite working in separate areas of the hospital with
no direct contact with the index patient. Within 2 weeks, the
hospital had suffered 150 SARS cases. A post facto study at a
separate Taipei hospital found SARS-CoV RNA nucleic acid on
water fountains in the triage and observation units, in desig-
nated SARS areas, and in supposedly “clean” areas [6]. Though
descriptions of viable viral transmission are rare in the litera-
ture, detection of RNA nucleic acid in the environment indi-
cates the fingerprint of existing, viable virus in the environment
[7]. And, while no firm evidence was found of airborne trans-
mission, SARS-CoV proved able to survive in fomite form in
the environment for up to 3 days. Indications are that HCWs
were unwittingly spreading SARS and infecting patients and
HCWs throughout the hospital via fomites [2, 3].

These worsening conditions caused heightened anxiety and
distrust of government among HCWs who in some cases re-
fused to work [2, 4]. Today’s hyperconnected society makes in-
formation control more challenging, with the result that often
exaggerated or misleading information exacerbates already ex-
tant anxieties among HCWs.[5]

Further contributing to anxiety during the current COVID-
19 outbreak is the discovery of increased human-to-human
infection via droplet, contact, and fomite transmission [8]
and, in particular, the existence of asymptomatic people who
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are nonetheless ill with SARS-CoV-2 [9, 10]. For example, in
Wuhan, 14 HCWs were infected by 1 super-spreader with an
atypical presentation, including 1 physician who died as a re-
sult [11]. These factors may once again drive a shortage of
HCWs, potentially initiating a cycle of substandard infection
control procedures leading to hospital cross-transmission and
further disease transmission into and within the community.
Ultimately, this cycle may contribute to a cascading effect re-
sulting in regional epidemic saturation.

To counteract the potential decline in HCW availability due
to fear and anxiety, and to curtail the potential rise of nosoco-
mial infection, it is critical to strengthen HCW safety and trust
in the system within which they work. To this end, we recom-
mend implementing TCB—a tool that proved effective in dra-
matically reducing infection rates among HCWs in Taiwan
during the SARS outbreak. The essence of TCB involves triage
outside of hospitals (in tents or other shelters); ensuring patients
are triaged in outdoor screening stations to ensure ill patients

are directed to a contamination zone; and zones of risk—clearly
delineating separate zones, including a contamination, transi-
tion, and clean zone, each separated by checkpoints. We slightly
modify the TCB model applied during SARS to address differ-
ences between SARS and COVID-19.

TCB adjusted for COVID-19 begins with outdoor triage.
Patients testing positive for COVID-19 are directed to an iso-
lation ward (hot zone) where they are placed in individual
isolation rooms for further care. Patients exhibiting atypical
symptoms or whose tests remain inconclusive are directed to a
quarantine ward (intermediate zone) where they remain for the
extent of the incubation period. Patients directed to the isolation
or quarantine wards travel via a designated route that avoids
contact with the clean zone. Thus, patients move along routes
other than those taken by HCWSs (here we include nurses, phys-
icians, janitorial staff, and other hospital staff).

As described in Figure 1, before moving from the clean zone
to the intermediate or hot zones, HCW's must gown up and use
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Conceptual scheme of traffic control bundling. When first arriving, all patients undergo triage outside the hospital. Those diagnosed with coronavirus disease

2019 (COVID-19) are directed to an isolation ward where they are placed in separate rooms. Those exhibiting atypical symptoms or awaiting confirmed diagnosis are directed
to a quarantine ward for the maximum incubation period. In both cases, patients follow a designated route to the relevant ward that avoids the clean zone. Hospital staff tran-
sitioning through the zones utilize 75% alcohol dispensers for gloves-on hand sanitation at checkpoints positioned between each zone. Hospital staff don personal protective
equipment (PPE) and, as needed, additional equipment such as eye protection and respirators before entering the intermediate or hot zone. When exiting the intermediate or
hot zone, hospital staff undergo decontamination and remove PPE in the transition zone. Throughout the decontamination process, hospital staff disinfect their hands, gloved
or not, to avoid accidental contact by skin/mucosa with the virus. To adjust for the asymptomatic nature of some cases, all visitors to the hospital must don masks and use
75% alcohol hand sanitizer prior to entry. Abbreviations: HCW, healthcare worker; PPE, personal protective equipment.

2 « CID 2020:XX (XX XXXX) ¢ BRIEF REPORT

020z 11dy 9}, uo 3senb Aq EZ¥08S/SGZEEIO/PID/EE0L 0 L/10P/AOEASHE-O|OILIE/PIO/WOd"dNO"DIWaPED.//:SA]Y WOl PAPEOJUMOQ



gloves, eye protection, and N95 masks. If indicated, they will
add additional protective equipment. When returning to the
clean zone, HCWs pass through a transition zone where they
de-gown and remove all additional protective equipment.

As they transition between zones, HCW s at each step engage
in hand disinfection with 75% alcohol. [2] Each transition point
is clearly delineated with signage, doors, and in many cases,
with lines painted on the floors (green for clean zones, yellow
for intermediate zones, and red for hot zones). To emphasize
the importance of adhering to TCB protocols, each transition
zone includes prominently posted descriptions of the steps to
be taken in that location.

Prior to implementing TCB, HCWs are thoroughly trained
in TCB protocols, including proper gowning and de-gowning
practices, correct use of all appropriate personal safety equip-
ment (eg, respirators and eye protection), and how to safely
move among the zones. Patients too receive explanations about
the various zones and why they are required to remain in their
designated zone.

Finally, we recommend routine daily environmental cleaning
and disinfection in the clean and transition zones. To avoid in-
creased danger of HCW infection, cleaning and disinfection
in the hot zone is limited, and only required in the case of vis-
ible contamination with bodily fluids. We also recommend
establishing checkpoints at hospital entrances where visitors dis-
infect their hands and don masks as a way to further mitigate the
risk of droplet/contact and fomite transmission in clean zones.

In its assessment of Taiwan’s SARS response, the Taiwan
Centers for Disease Control found that TCB dramatically
reduced HCW and patient infections. In the 18 hospitals
implementing TCB, zero HCWs and only 2 patients developed
nosocomial SARS infection. By contrast, in the 33 control hos-
pitals, 115 HCWSs and 203 patients developed SARS [2].

To conclude, COVID-19 represents a fast-moving threat that
has sparked unprecedented actions by China. However, over-
worked and underresourced HCWs facing the real possibility
of infection, and reliant on potentially misleading information

about a rapidly developing epidemic, may refuse or be unable
to work. The result can be critical HCW shortages. A proven
model of coronavirus containment and HCW protection will
do much to ease concerns both for HCWs and the patients
they serve. Furthermore, it can contribute to breaking the cycle
of community-hospital-community infection. We therefore
urge public health authorities to implement modified TCB so
that protection for HCWs and patients is improved and HCW
shortages can be mitigated.
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