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Abstract

Bioterrorism and pandemics pose great risk to the health and safety of our modern world. Pandemic scenario
exercises commonly use diseases that are most likely to cause moderate harm in an epidemic scenario, such as
influenza. Despite the generalisable nature of most pandemic responses, exercises often fail to take account of the
broader impacts of a pandemic scenario. In August 2018, The Exercise Mataika pandemic workshop was conducted
by the NHMRC Centre for Research Excellence Integrated Systems for Epidemic Response at the University of New
South Wales, Australia. By utilising a high risk, worst case scenario — the deliberate release of Smallpox in Fiji and a
much larger Asian country — impacts not often considered in pandemic planning, such as the resiliency of the health
system, absenteeism, social cohesion and broader impacts on society, were considered and compared across
geographic and social groupings. This study aimed to collect and analyse participant perceptions and evaluation of
Exercise Mataika. A mixed methods study collecting participants ratings of experience, value and utility aspects of
the scenario coupled with a thematic analysis of qualitative responses was conducted. Quantitative ratings for the
activity were overwhelmingly positive, with respondents highlighting that the activity was useful, different in format,
identified issues not often explored in pandemic exercises, and was a valuable educational opportunity. Qualitative
analysis and combined mixed-methods analysis revealed more nuanced findings. While respondents remained
positive about the exercise format, subgroups highlighted potential missed opportunities and areas within the
scenario where greater focus could have been directed. Overall, the findings highlighted the value of including a wide
range of exercise attendees across sectors and nationalities and addressing a far broader set of considerations across
multiple sectors. These findings will guide future development of pandemic response exercises and education.

Introduction critically evaluate procedures and strategies without

Bioterrorism and pandemics pose great risk to the
health and safety of our modern world. Given the
rarity in which they occur and the extent to which they
have so far been mitigated, training opportunities are
key to preparedness. Hypothetical scenario-based
training and simulation training have been used in
public health and epidemiology to train staff in active
epidemics (1) and to assess capability and weaknesses
(2). Modelling-based simulation training offers
considerable advantages over a live functional exercise
in both cost of training and number of participants
required (2). Deliberate practice of skills relevant to
the performance of expert tasks, such as decision
making in pandemics and public health analysis and
intervention, is associated with demonstrable
improvements in performance (3—5). Workshops can
be conducted in a low threat environment, unlike real
events, and provide opportunities for practitioners to

risk to personnel, at considerably lower financial cost
and without significant disruption to normal services
(6).

Scenario simulations commonly use diseases, such
as influenza, that reflect the most concern regarding
social and economic impact, but relatively modest
mortality and morbidity compared to diseases such as
security sensitive bioterrorism agents (7-8). Despite
the generalisable nature of most pandemic responses,
these often fail to take account of the broader impacts
of a pandemic scenario (7, 9) or the potential for an
event involving a pathogen of greater transmissibility
and severity. Additionally, the considerable logistical
challenges likely to be faced in a pandemic, (10) such
as impacts on civil infrastructure and society, are often
considered superficially (11). Previous studies have
focused on smaller scales, such as local public health
responses (12), state preparations (13) and in one case
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from a transatlantic perspective (14). There have not
been any recent workshops of this nature that take into
account the unique factors of the Pacific region. Often,
pandemic scenario activities are focused at the
national level to meet national readiness or training
goals but assume away many of the complexities
associated with infectious disease events that traverse
jurisdictional, national, geographic or social
boundaries (11, 15, 16).

In August 2018, The Exercise Mataika pandemic
workshop was conducted by the NHMRC Centre for
Research Excellence Integrated Systems for Epidemic
Response at the University of New South Wales,
Australia. The scenario was designed to collect and
examine the decision-making processes of
participants sampled from a wide variety of
occupations, seniority and nationalities in a
hypothetical weaponised smallpox release in the
Pacific. Representatives from ten Pacific nations
attended, alongside representatives from academic,
industry and Australian government agencies. By
utilising a high risk, worst case scenario — the
deliberate release of Smallpox in Fiji and a much
larger Asian country — impacts not often considered in
pandemic planning, such as the resiliency of the health
system, absenteeism, social cohesion and broader
impacts on society, were considered and compared
across geographic and social groupings.

The scenario was divided into three phases; i)
initial release and investigation, ii) national impact
and emergency response, and iii) a pandemic scenario
with international impacts on civil society,
government, health care and the economy. Online
supplementary material on smallpox was released to
participants midway through Phase 1.

Aim

This study aimed to collect and analyse participant
perceptions and evaluation of the Exercise Mataika
workshop conducted at The University of New South
Wales, Sydney, in August 2018.

Methods

The workshop utilised a novel design with extensive
use of live electronic voting on decisions, inclusion of
post-epidemic civil societal impacts as factors for the
participants to consider, and was attended by
international and cross sectorial participants. The
workshop was an event of the NHMRC Centre for
Research Excellence, Integrated Systems for Epidemic
Response (ISER). Invitations to attend the workshop
and the research activity consisted of direct selection
of key stakeholders and short listed national, state and
international organisations who were free to register
any number of participants. Participants were
required to be either affiliated or sponsored by an
academic, government or industry organisation to
attend the conference due to the potential sensitivities
of the content. In this study the experiences of
participants in the Exercise Mataika workshop were
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evaluated using a mixed quantitative and qualitative
research methodology. This research was approved by
the University of New South Wales Human Research
Ethics Advisory Panel (HREAP) Executive (approval
HC180501).

Data Collection

The data was collected from a paper-based survey
distributed at the conclusion of the exercise (n=46 of
64 consenting participants). The survey consisted of
23 questions divided into three section: Pre-survey
demographics, General feedback on the workshop,
and About your role in the workshop. The survey used
a mixture of categorical questions on demographics
and ranking their thoughts on parts of the workshop,
as well as text questions to expand on what
particularly factored into their categorical responses.

Quantitative Data Analysis

Quantitative data were initially transcribed into
Microsoft Excel and then analysed using descriptive
statistics. Further statistical analysis was conducted
using SPSS (IBM Corporation) version 25. Statistical
comparisons of the Likert scale responses (17)
between groups was conducted using the independent
sample Mann Whitney U (18, 19), with significance set
at p<0.05, and comparisons considered where group
sizes were greater than 5 (detailed statistical results
presented in Annex 1).

Qualitative Data Analysis

Qualitative data was imported into NVivo Pro Version
12 (20) and analysed for recurring concepts using an
inductive approach. Each survey question was
reviewed and answers were codified as primary codes
searching for underlying concepts (themes) (21).
Recurring concepts were grouped together as themes
once saturation was achieved. All responses were
cross-codified as being positive, negative or neutral.
From this data matrix coding and cross coding
functions were used to determine weightings of
themes by their proportion of positivity.

Mixed methods analysis

Major themes were triangulated with predominant
findings from the quantitative data collection and
analysis (22). Resultant triangulated concepts were
then consolidated into major concepts for discussion
and reflection.

Findings
Participants

All workshop participants at the August 2018
Exercise Mataika were invited to complete a post
activity survey at the completion of the exercise. From
the 76 attendees at the workshop, 64 consented to be
recorded for further research, 2 participants withdrew
from the workshop, and 10 participants did not
consent. All participants who did not consent were
removed from transcripts. From the 64 attendees who
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gave their consent for further research, 46 completed
the survey provided, giving a response rate of 58% of
overall workshop attendees. Forty-five surveys were
sufficiently completed, and one response stated only
nationality of the participant and was not used in
further analysis.

The survey respondents comprised of attendees
from 13 nations (Australia, Fiji, French Polynesia,
Guam, New Caledonia, New Zealand, Papua New
Guinea, Tonga, Singapore, The United State of
America, Denmark, Malaysia and the United
Kingdom), the majority being from Australia (n=29).
The respondents were comprised of a diverse range of
employer type, representing governments, non-
government organizations, industry and academia.
Respondents were able to mark multiple occupations
applicable to them, which resulted in a wide variety of
occupations being recorded as present (11 Policy, 10
General public health, 13 Surveillance, monitoring and
control of communicable diseases, 2 Environmental
health, 6 Domestic emergency services, 10
International emergency response, 1 Acute care, 7
Defence/Military and 10 Other). The results from the
survey showed that whilst all responses were either
positive or neutral, there was variation in responses on
basis of respondent demographic and this is outlined
below. From the questionnaire, the most varied
questions related to the themes of group work and
discussion, relevance and workshop materials.

Workshop Supplementary Materials

Participants were asked to evaluate the usefulness of
the online supplementary material provided to
attendees during to the conduct of the exercise. These
materials contained information relating to the
modeling and simulation data presented during the
activity and supporting references. Overall, the
material was found to be useful by the majority of
attendees, with response ranging from strongly agree

(7/43) and agree (26/43) to neutral (10/43).

Internet Based Quiz Usefulness

Participants were asked to evaluate the usefulness of
the real-time internet based quiz software. There was
a difference in the responses between the National
government attendee group and State/Territory
government representatives. National government
representatives were more positive (12/18 strongly
agree) than State representatives who more often
responded as agreed (7/9) (p= 0.033).

Group Work and Discussion.

Participants were asked to evaluate the usefulness of
the Group Work and Discussion activities conducted
during the exercise. The majority of respondents
either agreed or strongly agreed to this question
(17/41), but there were some neutral responses (7/41),
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which were equally distributed across participant
groups.

Workshop Relevance

Participants were asked to evaluate the relevance of
the workshop in their respective professional roles.
27/45 respondents claimed to strongly agree that the
workshop was relevant to their situation, with 13
agreeing and 5 respondents claiming neutral. There
was a significant difference between those who self-
identified as senior decision makers and those who
considered themselves mid-career in their responses,
with senior decision makers responding more
positively (14/18 strongly agree) compared to mid-
career (7/16 strongly agree, 6/16 agree, 3/16 neutral)
(p= 0.027).

Role in the Scenario

Participants were asked to report on their role in the
scenario, and their perceptions of the interactivity and
engagement with the exercise. There was a lower
response rate on the participant’s role in the scenario
(35/45 participants). Overall, respondents were
satisfied with their roles in the scenario (23/34), but a
large number were unsure (10/34, one no response).
There appeared to be clearly distinct groups who felt
their contribution to discussion differed within the
scenario; the two highest responses were for giving
inputs only in important parts of discussion 12/29)
and actively participated (11/29). No respondent
stated that they led the discussion, but 4 respondents
noted they did not participate in the discussion at all.
All responses to the question of whether the scenario
added to participants understanding of epidemic
response were positive (35/35) and the three highest
stated categories were in health systems capacity,
logistics and supply chain, and vaccination strategy.
24/34 respondents stated they had participated in an
epidemic response before, and of them, 7/26 stated
that this scenario was similar to others, 14/26 stated it
was different and 5/26 stated it was very different.

Thematic Analysis

Primary codes were generated from the survey data
using an inductive approach (23). As saturation
became apparent, recurrent concepts were recoded as
themes (21). Each unique reference was also coded as
being a positive, negative or neutral comment. From
the resultant 12 themes, four overarching themes were
identified; Value of the exercise, Practical and realistic
nature of the exercise, the diversity of thought and
attendees, and the format of the workshop itself.
Themes were tabulated into a code matrix according
to codes for positive, negative and neutral responses in
Table 1, and the definition of each theme explored in
the subsequent analysis.
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Table 1. Frequency of thematic response grouped by positivity of comment. (Note: Some comments are coded into
multiple values. Only unique references are counted for calculation of overall comments on a theme)

Results as coded by positivity

Themes A:Positive | B:Neutral | C:Negative | Total
1: Value 16 1 6 33
Priority areas raised 11 8 5 24
Networking opportunity | 4 1 o 5
Expert opinions 3 2 1 6

2 : Practical and realistic | 38 11 6 55
Novel Scenario S5 6 o 11
Focus of the Scenario 3 3 5 11
Educational value 27 10 1 38
3 : Diversity 20 6 4 30
Diverse attendees 6 2 1 9
Differ.ent perspectives and | 16 4 3 23
experiences

4 : Workshop Format 20 9 19 28
Use Of Technology 6 1 5 12
Workshop Logistics 3 3 7 13
Workshop Facilitation 4 o o 4
Participant Interaction 12 7 12 31

Value of the exercise Practical and Realistic

Participants in the workshop made several
comments regarding the value of the exercise that
could be classified as positive, negative or neutral.
There was importance placed on the ability of the
workshop to generate areas for further consideration
of research or capability development, highlighted by
exploitation of current capability gaps and weaknesses
in current disaster response strategies throughout the
conduct of the exercise. Diversity of thought and
approaches to issues were seen as a net benefit to
discussions to such an extent that many of the
comments made about the format of the workshop
itself and level of interaction were linked to increasing
their ability to hear these alternative viewpoints.

Identifying and raising priority areas was very
important for attendees. Participants remarked that it
“increased visibility on all of the wvarious
considerations of a pandemic scenario”, and there was
“more thorough exploration of scenario and
aftermath” when compared to similar workshops.
Some neutral comments recognised that this
workshop had “more focus on logistics and supply of
PPE than the broader pandemic factors”, which made
a point of difference with other workshops. Another
issue that was criticized was a view that some
responses to questions was either “led” or “a little
artificial”.

The participants commented positively about the
realism and practical nature of the exercise itself.
Having the scenario include discussion on logistics,
such as stockpiling of vaccines, and insights into
technical humanitarian, social, ethical and legal
system insights was seen as a benefit to the exercise
and provided comprehensive coverage of the scenario.
This enabled critical thinking and further assessment
of capability gaps between the various nations. Other
attendees suggested that the specific focus on the
Pacific was somewhat negative, as it reduced
discussion of the global impacts of such a scenario and
that a “Pacific focus was not directly useful and [the]
opinion of individuals only”.

The focus on the Pacific and the conduct of the
third phase of the exercise were the most controversial
aspects. Some commenters found these areas to be
irrelevant or not directly useful, whilst others found
the inclusion of 2nd-4th order effects (effects on civil
infrastructure and society) to be insightful and offered
“increased visibility on all the various considerations
of a pandemic scenario”. One commenter appeared
unsure as to what purpose the post epidemic situation
served, stating “Why focus on “post”-epidemic (sic)
medicine?”. This highlights a recurring issue amongst
some attendees that they either misunderstood the
purpose of the workshop itself or expected the
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workshop to be similar to others they had attended
before.

The use of a novel scenario, particularly one that
several the participants were unfamiliar with, added a
dimension to the exercise that 5/11 of participants
commented as being positive with the remainder
neutral. Responses focused on the agent used
(Smallpox) (“This one is unique - both from the nature
(small pox), scope and the details of the steps and
challenges”), and the generalisability of the workshop
(“Perhaps highlighting the differences in outbreak
situations in smaller Pacific Island Countries vs more
developed ones and the differences in capacity to
identify and response to outbreak situation”;
“Knowing how the process was able to be broken
down. For example - Media, how, military response,
etc”; and “Increased visibility on all of the various
considerations of a pandemic scenario”). There were
no negative comments raised regarding the novelty of
the scenario used. Additionally, some commented that
it was good to have an exercise that was not focused on
influenza and was not seen as “US-centric” implying
that this is often the case.

Participants found the breaks and pauses after
voting to discuss issues useful to gain a better
understanding of said issues and learn more about the
specific topics. This was noted as a particular benefit
of assembling such a diverse range of experts and
perspectives.

Diversity

Several participants (n=20) commented a number
of times about how the exercise enabled them to hear
different perspectives and different experiences from
other attendees. The participants thought the diversity
of attendees representing a broad range of occupations
and nationalities enabled a better understanding of
the issues particular to those fields and those nations.
Multiple comments were made that the plenary format
of the workshop didn’t sufficiently capitalise on the
presence of these individuals and some attendees
would have preferred more smaller group style
discussions. This represents a potential missed
opportunity for participants to hear more from the
different perspectives the various roles and
nationalities provided. Some commented that the
diversity was perhaps not taken far enough and they
would like to see an even wider representation at
further workshops, specifically from “civil society
organisations who have field experience in outbreak
investigation/response”.

Many commented on the benefits of having
multiple viewpoints and expertise present at the
scenario (n=16) and three participants commented
that their expertise was not utilized as much as it could
have been. One commented that they remarked their
“input was not used” and another noted “the topic did
not cover my role due to a different focus of the
discussion”, suggesting that further workshops could
expand and further utilize the diverse range of
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expertise present. This is reflected in 10/34 responses
feeling unsure about their role in the scenario.

Workshop Format

There were an equal number of positive and negative
responses regarding the level of interaction (n=16).
Some praised the use of electronic voting to provide
immediate feedback on questions posed, whilst others
stated that the plenary discussion format limited their
ability to participate. A persistent theme that emerged
was participants’ preference for small group settings
or at least smaller group work to further engage and
interact with the other participants. The use of
technology was seen by several attendees to be useful
as a means of making the workshop interactive and
educational and was of high quality (n=6). There were
issues noted with the internet connectivity at the
venue used for the workshop. Given that the workshop
relied heavily on use of online voting, the workshop
comments related to the venue’s facilities including
internet connectivity and AV technology had more
negative comments (77/13) than positive or neutral.
Whilst the format was the most criticized portion of
the workshop, it was notable that there were no
negative responses recorded in any section of the
categorical rating of the survey. This suggests that
despite feeling that the issue could be improved upon,
the issue was not sufficient to negatively impact the
conduct of the exercise.

Mixed Methods Analysis

The addition of factors such as logistics of PPE and
vaccines added a level of complexity and educated the
audience on issues they had not previously considered,
which is supported by the quantitative data showing
all respondents selecting that the scenario added to
their understanding of epidemic response and that
most of these responses were either in capacity of
health systems (7/35), logistics (7/35) and/or
vaccination strategy (6/35). The participants generally
stated the workshop was relevant to their needs,
particularly in the higher decision makers
demographic. This is perhaps suggestive that the
workshop, being a regional level scenario, was most
applicable to the more senior attendees.

Positive overall, the largest number of negative free
text comments related to the logistics of the exercise
and workshop materials. Broadly, the reaction to
workshop materials was positive but had the lowest
number of the most strongly positive responses. The
use of electronic voting and AV aids was beneficial and
added to both the educational and realism of the
exercise. There were a small number of problems with
the internet connectivity and availability of online
resources, accounted for in feedback.

Bringing the results together, while there were no
directly negative responses relating to overall
experience and utility of the workshop in the survey,
participants were more forthcoming in their free text
responses. The thematic analysis showed that while
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experiences were overall positive, specific constructive
criticisms, but not negative concerns, were identified.

Discussion

This paper sought to evaluate the responses to a
post-activity survey for a hypothetical pandemic
scenario conducted at UNSW Sydney in August 2018.
The most significant findings related to practicality
and realism of the scenario, engagement and
interaction of participants, and the value of a diverse
range of attendees. Participants mentioned they
gained the most from their interactions with other
participants by hearing their experiences and different
perspectives on issues, which helped them to consider
the vulnerabilities of their current strategies in a
response to a pandemic event. The inclusion of issues
beyond the immediate epidemic event challenged
participants to consider broader aspects of pandemic
response beyond the initial public health response.

Whilst the quantitative data showed most
respondents found the group discussions useful, some
qualitative comments suggest that some participants
would have preferred smaller group work. Some
commenters (n=4) remarked that they found the
discussions useful as a means to network and hear
alternative viewpoints with regard to the scenario. A
theme that emerged amongst some attendees was that
they were unsure about the precise purpose of the
workshop and the research aims and how the
workshop worked towards those objectives. As the
purpose of the exercise was to evaluate decision
making processes of the individuals and not primarily
targeted at either being a training or networking focus,
the two most common focuses of research into disaster
management table top exercises (11), participants may
not have understood fully the underlying purpose of
the exercise. This exercise utilised a novel approach to
presenting an epidemic scenario and asked
participants to explore dimensions to a response not
often taken into consideration. An alternative
interpretation of this feedback is that the exercise took
some participants outside of their expectations of an
epidemic scenario resulting in uncertainty regarding
the approach.

Previous studies have shown that attendees at
preparedness workshops utilize such exercises as a
forum to share knowledge and experiences, suggesting
an expectation that the purpose and main effort of
such exercises is the sharing of experiences (24).
Familiarity with previous workshop designs which are
standardised (25, 26) may have led local participants
to expect a particular format from the workshop that
would be conducted along the lines of standardised
processes such as the National Communicable Disease
Plan (27) or Australian Health Management Plan for
Pandemic Influenza (28). However, the exercise was
not focused on Australia. Channelling thinking along
the lines of standardised plans and procedures may
lead to neglecting critically important broader societal
issues that are not addressed in national plans. In this
exercise, focus was placed on the intersectoral,
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international and interagency dynamics that are likely
to emerge as a major epidemic unfolds. Rather than
concentrate on the health system dimensions or
business continuity dimensions of epidemic response,
participants were challenged to consider dilemmas
and problems that could only be solved through
cooperative, synchronised and well-orchestrated
response. Similar studies that focussed on outcomes
from epidemic workshops have shown the importance
of highlighting aspects of a response plan participants
may not have considered before (6) and a requirement
to focus on a single objective of the research (11),
resulting in a practical benefits to not just the
individual attendees, but also to the organisations they
represent (24). By adding a critical infrastructure issue
into a public health response scenario, indirect
impacts to the resiliency of these vital areas can be
assessed and response plans can be developed.
Further research into this area is important to explore
the links between organisational resilience and
disaster resilience to ensure impacts to critical
infrastructure are better understood (29).

This study has limitations, primarily on the sample
size used in the study, as only 58% of attendees
completed the survey, the majority of whom were
Australians. Whilst most workshop attendees were
from high income countries, it was nevertheless
balanced by including views from low- and middle-
income countries on account of support provided to
participants to enable their attendance. This study was
strengthened by the involvement of the Fiji Ministry of
Health which provided assistance in the development
of materials used in the exercise, cultural awareness
and appropriateness of responses used in the scenario.
While coding and thematic analysis were conducted by
one investigator (JA) and validated by another (DH) —
potentially introducing coding bias — there were no
significant areas of difference of opinion between JA
and DH during the process. Additionally, codes and
themes were triangulated with the quantitative data
which showed broad agreement across the study and
both investigators assessed that thematic saturation
was achieved approximately with around 20 surveys.

This exercise highlighted the value of including a
wide range of attendees across both sectors and
nationalities and addressing a far broader set of
considerations across multiple sectors. While there
were comments from participants about the use of a
Pacific centred scenario over other options, this did
not impact on the reported value of the exercise by the
participants. The value of a scenario that drew on the
backgrounds of a diverse range of participants was
repeatedly highlighted by participants. Evaluation of
exercises and scenarios can inform the planning of
future exercises for maximal benefit to diverse groups
of stakeholders. Participants found the most valuable
aspects of exercises were the opportunities to hear
from different perspectives, particularly from different
nationalities and fields of occupation. Diversity of
perspectives and experiences helped participants to
challenge and critically assess their own capabilities in
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pandemic management and prepare for such high-
impact events.
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