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Abstract

Background: Infectious diseases (ID) physicians perform a pivotal role in directing the

response to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

Aim: To assess the impact of SARS-CoV-2 on workload and the perceptions of ID phy-

sicians regarding the national response in Australia and New Zealand in the pre-

pandemic.

Methods: A survey of ID physicians in Australia and New Zealand was undertaken

from 3 to 10 March 2020. Respondents were asked to estimate time spent on SARS-

CoV-2-related activities in February and report their agreement with statements on a

5-point Likert scale ranging from ‘strongly agree’ to ‘strongly disagree’. We also asked

about the intended use of investigational agents.

Results: There were 214 respondents (36% of 600 eligible participants). The median

workload due to SARS-CoV-2-related activities was 34% of one full-time equivalent

(interquartile range 18–68%). Less than a quarter (50, 23%) of respondents had experi-

ence managing cases, while 33% (70) had experience preparing during similar pan-

demics. Nevertheless, 88% (188/213) believed they were well informed when giving

testing and management advice, and 45% (95/212) believed their national response was

well coordinated. Additionally, 41% (88/214) were worried about becoming infected

through occupational exposure. Over half (116, 54%) the respondents intended to use

lopinavir/ritonavir in confirmed cases of COVID-19 with severe disease.

Conclusions: ID physicians spent a large proportion of time on SARS-CoV-2-related

activities. Increased staffing is required to avoid burnout. Importantly, ID physicians feel

well informed when giving advice. A national body should be established to co-ordinate

response. Treatment efficacy trials are needed to clarify the utility of unproven

treatments.

Introduction

From its initial emergence in Wuhan City, Hubei prov-

ince of China, severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2) and the associated clinical

syndrome, COVID-19, has spread swiftly across the

globe. This is the third significant emergence in the 21st

century of a novel human coronavirus.1,2 SARS-CoV-2

has already had a substantially wider impact in terms of

cases and both social and economic disruption. At the

time of submission of this paper, there have been over

3 750 000 confirmed cases and 260 000 deaths.3 The ris-

ing number of cases has necessitated a robust response at

a national, regional and local level.
Effective utilisation of the time between identifying

the risk and the subsequent outbreak is fundamental to
mitigating the short- and long-term challenges of a

Funding: None.
Conflict of interest: None.

Internal Medicine Journal 50 (2020) 924–930
© 2020 Royal Australasian College of Physicians

924

https://orcid.org/0000-0002-8622-7809


pandemic. It allows the opportunity to strengthen pre-
existing surveillance and reporting systems and establish
surge capacity.4 Infectious disease (ID) physicians,
through their training and experience, perform a piv-
otal role in directing this response.5 To be successful,
such a response requires the gathering and assessment
of rapidly changing information to produce guidelines
and recommendations, in order to build capacity
within healthcare systems and formulate an overarch-
ing public health response. An effective response also
helps to safeguard healthcare workers, buffering the
long-term psychological and occupational effects of a
prolonged outbreak.6 However, the recognition of the
importance of this interval and the urgent nature of
the task has magnified the associated pressure on ID
physicians.
Furthermore, several agents have been suggested as

potential treatment options for patients.7 However, per-
ceptions of efficacy may be influenced by limited knowl-
edge of the natural history of the pathogen coupled with
physicians’ desires to treat their patient with any avail-
able tools. This creates a tension between clinicians who
advocate conducting research to identify truly efficacious
treatments and those who advocate empirical therapy as
part of routine care.8

We aimed to assess the impact of SARS-CoV-2 on the
workload and psychosocial outlook of ID physicians in
Australia and New Zealand at the beginning of this pan-
demic, including their treatment intentions and research
equipoise.

Methods

We conducted a survey of ID physicians in Australia and
New Zealand. Respondents were contacted through an
established Australasian Society for Infectious Diseases

(ASID) online mailing list, OZbug.9 ASID is the profes-
sional body for ID physicians and clinical microbiologists
in Australasia. Approximately 600 ID physicians, includ-
ing advanced specialty trainees, are members of ASID. A
web-based data collection tool (Survey Monkey, Palo
Alto, CA USA) was utilised to collect de-identified data
from ID physicians in Australia and New Zealand over
the period from 3 to 10 March 2020 (full survey avail-
able in Supporting Information Data S1). The adapted
CHERRIES checklist for the reporting of electronic
surveys,10 including additional details of this survey’s
design, piloting and administration are available in
Data S2. Data collected included speciality (adult infec-
tious diseases vs paediatric infectious diseases vs clinical
microbiology with infectious diseases), country, size and
setting (metropolitan vs regional) of hospital, years of
experience post-commencement of advanced speciality
training, full time equivalent (FTE) worked in medicine
and FTE fraction worked in ID, and membership of rele-
vant outbreak-related committees at the hospital, health
district, state, and national level. FTE was employed as a
marker of time worked, with 1.0 FTE equating to a 40-h
working week.
Respondents were asked to estimate how many hours

they spent in the month of February on various catego-
ries of SARS-CoV-2 related activities (Table 2), and
whether they had to work outside normal hours. Five-
point Likert scale questions, with response options rang-
ing from ‘strongly agree’ to ‘strongly disagree’, were
utilised to assess respondents’ agreement with a range of
statements (Fig. 1).
In addition, respondents were asked to report their

intended usage of lopinavir/ritonavir for proven
SARS-CoV-2 infection. They were asked whether they
plan to prescribe it to all confirmed cases; confine its
use to patients with severe disease (e.g. those

Figure 1 Demonstrates the percentage of agreement, ranging from strongly agree to strongly disagree, to several statements.
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requiring non-invasive ventilation or ICU admission);
use it only as part of a clinical trial; or not use it alto-
gether. Respondents could also supply a free-text
response; these were regrouped where appropriate.
Respondents were asked whether they would have
equipoise to randomise usage of lopinavir/ritonavir
and chloroquine among all hospitalised patient and
among those with severe disease.

Data were analysed using Excel® 2013 (Microsoft,
Redmond, WA, USA) and Stata/IC 11.2 (StataCorp,
College Station, TX, USA). Excel® 2013 was used for
data collation, cleaning and descriptive statistics. Stata/
IC 11.2 was used for all other statistical analyses. Ordi-
nal logistic regression was used to determine factors
associated with working overtime (with the number of
days in which they worked outside normal hours
grouped as 0, 1–2, 2–3 and >4), and Likert responses. In
the regression analysis, the explanatory variables were
made binary: years of experience (‘less experienced’
and ‘more experienced’, with ≤15 and >15 years-
experience post-commencement of advanced specialty
training, respectively), location (Australia vs
New Zealand), hospital size (‘small’ and ‘large’, with
≤500 vs > 500 beds, respectively) and committee mem-
bership (member vs non-member) (Fig. 2). P-values
<0.05 were considered statistically significant.

Results

We received 302 responses (50% of 600 eligible partici-
pants). Eighty-eight of these responses were excluded:
80 due to incomplete data, four were from non-ID physi-
cians, and four were located outside of Australasia. Data
were, thus, available for 214 respondents (36% of
600 eligible participants).

Respondent characteristics

Respondent characteristics are shown in Table 1. The
majority of physicians were located in Australia (92%)
and worked in metropolitan settings (84%). Adult ID was
the most commonly reported subspecialty (66%). Ten
percent were paediatric ID physicians. Paediatric ID physi-
cians worked in smaller hospitals than their adult ID
counterparts, with 17 of 18 (94%) working in hospitals
with 200–500 beds. Membership of a COVID-19 related
committee was high (59%), but this figure was lower for
physicians earlier in their career (<5 years; 15/45, 33%).

Workload impact

A total of 8850 h was spent on SARS-CoV-2 over the
month of February. This is equivalent to a median of

Figure 2 Ordinal regression analysis comparing Likert responses (comparator vs reference group) to key statements. A higher odds ratio in this figure

indicates an increased likelihood that the comparator group, compared with the reference group, agrees with the statement. A lower odds ratio indi-

cates an increased likelihood that the comparator group disagrees with the statement.
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27 (17–50) h per physician. A detailed breakdown of
SARS-CoV-2-related activities by category is shown in
Table 2. Physicians spent a median 34% (interquartile
range 18–68%) of their FTE in ID on SARS-CoV-
2-related activities.
Nearly three-quarters (159/214, 74.3%) of respon-

dents stayed late at work more than 1 day/week, with
33% (70/214) working late more than 3 days a week.
New Zealand employment (odds ratio (OR) 3.16,
P = 0.012 (95% confidence interval (CI) 1.29–7.79)) and
committee membership (OR 2.41, P = 0.001 (95% CI
1.42–4.09)) were significantly associated with spending
more time working outside of normal hours.

Experience and risk perception

Of the respondents, 23.4% (50/214) agreed that they
have previous extensive involvement in managing

potential cases in an outbreak of similar scale. More
experienced physicians (OR 6.37, P < 0.001 (95% CI
3.63–11.24)), those who worked in a hospital with >500
beds (OR 1.95, P = 0.017 (95% CI 1.13–3.38) and mem-
bers of a committee (OR 3.18, P < 0.001 (95% CI
1.79–5.63)) were significantly more likely to agree with
this statement.
Previous extensive involvement in preparing for

potential cases in an outbreak of similar scale was
reported by 33% (70/214). Variables significantly associ-
ated with agreement were being a more experienced
physician (OR 10.05, P < 0.001 (95% CI 5.56–18.18)),
working in a large hospital (OR 3.02, P = 0.042 (95% CI
1.02–3.02)) and committee membership (OR 2.75,
P < 0.001 (95% CI 1.57–4.81)).
The majority of respondents (192/214, 90%) stated

that their senior level hospital administrators are taking
COVID-19 seriously. Almost two-thirds also agree that
ASID has responded adequately (64%, 137/214).
When asked about their national response, 95 of the

212 responses (45%) agreed that it was well coordi-
nated. Australian respondents were four times more
likely to agree that their national response was well co-
ordinated compared to New Zealand respondents
(OR 4.16, P = 0.002, 95% CI 1.71–10.15). In this metric,
7 of the 18 (39%) New Zealand respondents reported
that they disagreed with this statement. Of the remain-
der, 10 were neutral and one did not respond.
When giving testing and management advice, 88%

(188/213) believe they are well informed. Concerning

Table 1 Demographic details of participants

Total

Respondents, n (%) 214 (100)
Country, n (%)
Australia 196 (92)
New Zealand 18 (8)

Speciality, n (%)
Adult ID 141 (66)
Paediatric ID 21 (10)
ID with clinical microbiology 52 (24)

Hospital setting, n (%)
Metropolitan 179 (84)
Regional 35 (16)

Number of inpatient beds, n (%)
<200 16 (8)
200–500 94 (44)
500–1000 95 (44)
>1000 9 (4)

Years of experience post-commencement of advanced
specialty training, n (%)

<5 years 45 (21)
5–15 years 95 (44)
>15 years 74 (35)

FTE, median (IQR)
Total 1 (0.8–1)
ID FTE 0.5 (0.3–0.8)

Committee membership, n (%)
Any 127 (59)
National 18 (8)
State† 14 (7)
District 37 (17)
Hospital 113(53)
None of the above 87 (41)

†State committee membership only in Australia. FTE, full-time equiva-
lent; ID, infectious diseases; IQR, interquartile range.

Table 2 Time spent on SARS-CoV-2 activities by category

Category Median
hours (IQR)

Direct provision of care to confirmed cases 0 (0–0)
Advice or assessment on testing, infection control
and/or clinical management of suspected cases

4 (1–10)

Attending face to face planning and preparedness
meetings (at any level – hospital through to national)

3 (1.5–6)

Attending teleconferences or webinars relevant to
SARS-CoV-2 planning and preparedness

1 (0–4)

Providing updates and education to other clinicians 2 (0.38–3)
Providing updates and education to the general
public (other than media)

0 (0–1)

Media interviews (including preparation time) 0 (0–0)
Reading and/or responding to emails relevant to
SARS-CoV-2

5 (3–10)

Self-education about SARS-CoV-2 by, for example,
reading medical literature

6 (4–10)

Planning or implementing SARS-CoV-2-related
research projects

0 (0–1)

Total hours spent per month 27 (17–50)

IQR, interquartile range.
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infection with SARS-CoV-2, 41% (88/214) of respon-
dents were worried they would become infected through
occupational exposure. More experienced physicians
were twice as likely to agree with this statement
(OR 1.99, P = 0.013 (95% CI 1.16–3.41). Physicians in
New Zealand were significantly less worried about
becoming infected (OR 0.32, P = 0.017 (95% CI
0.12–0.82). Similarly, being a member of a committee
was also significantly associated with less concern
(OR 0.55, P = 0.03 (95% CI 0.32–0.94). A similar pro-
portion (99/214, 46%) was worried about passing infec-
tion onto family and friends. This was less of a concern
for physicians in New Zealand (OR 0.31, P = 0.017 (95%
CI 0.12–0.81)) and physicians who were committee
members (OR 0.56, P = 0.039 (95% CI 0.33–0.97)).

Of the respondents, 23% (49/214) agreed that they
have changed their socialising and travel patterns. A
higher percentage, 53% (113/214), agreed that they
have changed future travel plans.

Research equipoise

Around half (116/214, 54%) of respondents intended to
reserve the use of lopinavir/ritonavir for those with
severe COVID-19 (defined as requiring intensive care or
non-invasive ventilation). Only 7% (14/214) of respon-
dents intended to use lopinavir/ritonavir in all patients
with confirmed COVID-19 with a small number (7, 3%)
intending to follow a unit lead decision and 2% (6/214)
gave an uncategorised response.

The majority of respondents indicated there was clini-
cal equipoise to conduct a randomised trial of lopinavir/
ritonavir although there was differing opinion with
regards to severity of disease as inclusion criteria (Fig. 3).
The majority were undecided with regards to a clinical
trial of chloroquine.

Discussion

On a day-to-day level, ID physicians provide a wide
range of services, including guiding judicious antibiotic
usage, directing infection control practice and providing
direct patient management.11 In an outbreak setting, this
role expands to meet the increased need, focussed on

developing a multifaceted response. During this critical
time, ID physicians in Australia and New Zealand spent a
significant amount number of hours on SARS-CoV-
2-related activities, equating a median of 34% of all their
FTE in ID for that month. Unsurprisingly, physicians
who were members of SARS-CoV-2-related committees
devoted more time to this endeavour.

Increasing the number of hours worked, especially
outside the normal hours, is associated with burn-out,
even given the protective effect of a professional inter-
est.12 Nearly three-quarters of ID physicians spent
more time working outside of normal working at least
one additional day per week during the month of
February. Furthermore, almost one-third stayed late
more than 3 days a week. New Zealand respondents
were more likely to stay late, reflecting the smaller
number of specialists available. The FTE a physician
had allotted to ID did not significantly alter this finding.
As a consequence, New Zealand ID physicians and
those with smaller amounts of FTE are at higher risk of
burning out. It is important to note that our survey was
carried out in the preparatory stage of the pandemic in
Australasia, and ID physician workloads are likely to
have since increased substantially. This has clear impli-
cations for human resources management and staff
well-being.

Experience and training are crucial when guiding out-
break preparation and management. ID physicians later
in their career reported more experience with similar
outbreaks, such as SARS-CoV-1, MERS and 2009 pan-
demic influenza. The majority of respondents felt well-
informed, with those further in their career tending to
respond even more favourably. Furthermore, the major-
ity of later-career ID physicians, including those with
direct pandemic experience, were members of commit-
tees. ID physicians early in their career were less likely to
be part of a committee, potentially missing out on an
important opportunity to gain invaluable experience. An
important fact to note is that the majority of ID physi-
cians in our sample, especially those with experience
with outbreaks of similar nature, work in large metro-
politan hospitals, clustering knowledge and experience
away from smaller regional centres. It is important that
these physicians continue to offer guidance and support
to their less experienced and poorer-resourced col-
leagues. Facilitating such links will also be of benefit
even after the COVID-19 pandemic is over, by improving
collegiality and ensuring sustainability of ID services in
smaller hospitals.

Leadership and support are needed at both local and
national levels to facilitate effective preparation.4 ID phy-
sicians mostly agree that their senior hospital administra-
tors are taking SARS-CoV-2 seriously and that ASID, the

Figure 3 Percentage of respondents that would have clinical equipoise

to randomise usage in confirmed severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2) by clinical severity.
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Australasian specialist society for ID physicians and med-
ical microbiologists, had responded appropriately.
The lower positive report rate of 45% regarding the

effectiveness of the national response is not unexpected. It
is difficult to respond swiftly to an outbreak with multiple
unknowns and rapidly evolving information. It is
expected that this metric will improve as policies and
approaches become more clearly delineated. Experienced
physicians were more likely to assess their government
response favourably, recognising the difficulty of the situ-
ation and their role in preparation. ID physicians in
New Zealand responded particularly unfavourably to this
question. This is likely multi-factorial, but principally
influenced by the limited pool of specialists to guide their
national approach and the consequent immensity of this
task. One step that may strengthen outbreak responses is
the establishment of a national body, such as a Centre for
Disease Control. This central coordinating and advisory
body, as a repository of epidemiological and clinical exper-
tise, would allow for more efficient dissemination of
guidelines and policies, reducing the current duplication
of effort and, importantly, allow a more consistent
regional and national approach. This body would need to
be adequately funded and politically supported to be
effective. The importance of this backing is underlined by
the contrasting performance of similar bodies in other
jurisdictions at this stage of the pandemic, such as the
United States, New Zealand and South Korea. Addition-
ally, in Australia, it would require legislative change as
many powers are currently decentralised to the state
level.
The SARs-CoV-1 outbreak in the early 2000s

highlighted physicians’ concern about getting infected
through their work. In our study, 41% were worried
about being infected, while 46% were worried about
infecting friends and family. ID physicians further in
their career were more concerned about getting infected.
This finding may be explained by the older ages of more
experienced physicians, and the fact that age is a risk fac-
tor for adverse outcomes.13

The proportion of ID physicians with concerns about
being infected and infecting friends and family is consid-
erably lower than those reported by paediatricians in
Australia and New Zealand.14 In comparison, 86% of
paediatricians were worried about becoming infected
SARS-CoV-2 through their work and 92% transmitting
the infection to others. The variation in concern may be
partially explained by differing levels of exposure risk
and knowledge. This is supported by our finding that
membership of a committee was associated with less
concern about being infected. Interestingly, ID physi-
cians in New Zealand tended to be less worried about
infection, despite their concerns about the adequacy of

their national response. This may reflect a high degree of
trust in their healthcare system,15 and is an issue that
could be explored further in their local context.
As demonstrated in the Ebola outbreak in West Africa,

balancing research and medical care during an outbreak
can pose an ethical quandary.16 The Declaration of Hel-
sinki states that research should be conducted ‘only to
the extent that (it) is justified by its potential preventive,
diagnostic, or therapeutic value and if the physician has
good reason to believe that participation in the research
study will not adversely affect the health of the patients
who serve as research subjects’.16,17 The evidence for
treatments for COVID-19 remains limited. Building on a
potential benefit in SARS-CoV-118 and MERS,19 as well
as early case reports,20 lopinavir/ritonavir was put for-
ward as a potential treatment option. Despite a lack of
robust evidence, over 50% of ID physicians in our sam-
ple intended to use lopinavir/ritonavir in severe disease.
At the time of the survey, there were no published data
on the efficacy of lopinavir/ritonavir for COVID-19.
Since then, Cao et al. published a randomised controlled
trial of lopinavir/ritonavir among 199 participants that
did not demonstrate a benefit for lopinavir/ritonavir.21

The rapid release and publication of data may mean that
the respondent answers to this question about lopinavir/
ritonavir may be different at the time of writing.
There was a similar level of equipoise for further

investigational work. It is unclear at this juncture
which groups will potentially benefit from interven-
tion, and which interventions are most efficacious.
The number of unknowns is significant but this survey
supports the appetite ID physicians have for
randomised clinical trials to determine the best possi-
ble therapies.
Our study had several limitations. Firstly, it was con-

ducted at a single time point and is a simplification of a
complex situation. Secondly, there may have been a
degree of response bias as more motivated physicians are
more likely to respond. In addition, physicians that were
heavily involved in SARS-CoV-2-related activities, may
not have had time to complete the survey. Nevertheless,
the response and completion rates were high and there
were respondents from multiple jurisdictions, hospital
settings, and levels of experience, which increases the
representativeness of the sample.

Conclusion

SARS-CoV-2 has had, and continues to have, a signifi-
cant impact on Australian and New Zealand ID physi-
cians. They have risen to challenge, spending a
significant amount of time on pandemic-related activi-
ties. However, without support, this response may not
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be sustainable. Furthermore, there were concerns
expressed about the national response in both Australia

and New Zealand. We advocate for the establishment of
a national body to coordinate future responses.
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