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This paper provides practitioner and academic insights into the importance of examining
non-technical skills in a multiteam system emergency response. The case of public
health professionals is highlighted, illustrated with unique qualitative field data which
focused upon the use of non-technical skills at a meso level of analysis. Results reflected
the importance of context upon the multiteam system and highlighted seven non-
technical skills used by public health professionals to support an effective response.
Recommendations for future research and implications for practice are noted for this
hard to access professional group, located within emerging advances in the scientific
inquiry of complex and increasingly evident, multi-team systems.
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INTRODUCTION

The number of disasters and outbreaks to which national governments and the international
community respond has increased in frequency in the 21st century (World Health Organization,
2017a). Responding to such incidents is becoming more challenging, as communities become
increasingly urbanized and the world more interconnected, disease outbreaks that were previously
localized can now travel across borders and spread globally within days. The COVID-19 pandemic
offers an extreme example of the way in which a health threat can quickly spread across the
world, impacting not only public health, but economies, politics and society (Independent Panel
for Pandemic Preparedness and Response, 2021; Pereznieto and Oehler, 2021).

To address complex emergencies, governments have developed emergency management systems
that bring together people with a range of technical expertise, from a number of different
agencies to prepare for and direct the response to emergencies (Australian Institute for Disaster
Resilience, 1998; Cabinet Office, 2012; JESIP, 2013; FEMA, 2017; Luciano et al., 2018). At a national
and international level, the International Health Regulations outline the capacities governments
should develop within these emergency management systems, to manage the health impacts of
emergencies, including not only the detection and management of health consequences but the
requirement to limit spread and impact on the economy (World Health Organization, 2017a,b,c).

In the academic literature, these complex networks of teams, formed within the emergency
management framework are referred to as multi-team systems (MTSs)—a network of component
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teams working to achieve separate objectives within the
framework of collective, over-arching shared goals (Mathieu
et al., 2001). Due to their diverse and multi-faceted nature,
MTSs are especially suited to responding in complex, high-stakes
emergencies, however, the coming together of multiple agencies
can create difficulties in collaboration and coordinated action
(Marks et al., 2005; Fodor and Flestea, 2016; Brown et al., 2021).

Reviews of major emergencies, over the last 20 years have
argued that improving the use of non-technical skills can enable
responders to overcome some of these challenges (Pollock,
2017; Kerslake Report, 2018). These observations have been met
with increased research into non-technical skills in emergency
response environments. For instance, research has examined
skills such as communication and coordination in military
personnel, the blue-light emergency services and search and
rescue teams (Fodor and Flestea, 2016; Wijnmaalen et al., 2019;
Brown et al., 2021). There remains however, an absence of
research examining the non-technical skills used by public health
responders, in addition to limited empirical studies of non-
technical skills in complex MTSs. This study begins to address
this research gap, by qualitatively identifying the non-technical
skills used by public health responders in a complex multi-
team environment.

PUBLIC HEALTH RESPONDERS – A
MULTI-TEAM ENVIRONMENT

Studies of MTSs have shown that traditional teamwork
models cannot explain the operational reality of the response
environment where multiple teams work together (Lanaj et al.,
2013; Zaccaro et al., 2012; Luciano et al., 2018). While most
conventional teams operate with a degree of stability, MTSs
are characterized by dynamism and fluidity (Luciano et al.,
2018). This is recognizant of a public health response, in which
complex networks of teams are formed ad hoc, comprised of
individuals from different disciplines, different organizations,
brought together to resolve particular issues (Miller et al., 2008;
Khan et al., 2018; Soujaa et al., 2021). Coordination of responses
involving multiple stakeholders is difficult due to having
multiple parallel response systems operating simultaneously:
governmental response systems, humanitarian organizations and
communities competing for scarce resources (Lanzara, 1983;
Hicks and Pappas, 2006; Global Public Policy Institute, 2010;
ALNAP, 2012; Junger, 2016). This complexity increases pressure
on response staff who are often called to work with more
groups than usual, many of which will be unfamiliar (CARE,
2005; Global Public Policy Institute, 2010; United Nations
Development Programme, 2016); operate to different standards
(Owen and Hayes, 2014); and work under stress (McLennan
et al., 2014) in rapidly changing environments to which they must
adapt (Comfort and Kapacu, 2006; Rees-Gildea and Moles, 2012).

A further challenge facing public health responders is the
need to balance the aims and priorities of multiple different
agencies. This is reflected upon in the literature on MTSs, which
outlines how component teams must respond effectively to their
own organizational priorities (e.g., healthcare professionals must

provide care and treatment to members of the public), while
simultaneously remaining mindful of the wider over-arching
priorities of the multi-team network (e.g., to limit the spread of
disease and minimize the impact on the economy) (see Marks
et al., 2001; Luciano et al., 2018; Rico et al., 2018; Ward et al.,
2020). Managing this complex hierarchy of priorities, alongside
the need to maintain effective communication with the other
teams within the MTS network is challenging and can lead
to disagreements over whose objectives should take priority
(Waring et al., 2020; Brown et al., 2021).

To date, much of the research on MTSs has been theoretical,
seeking to establish structural frameworks to outline how these
complex networks of teams operate (see Zaccaro et al., 2012;
Luciano et al., 2018; Shuffler and Carter, 2018). Similarly,
in the public health context, organizations have focused on
the structural specifics of emergency management systems (as
opposed to the people operating within those system) when
seeking to address prior failures in response—planning, training
and after-action reviews have concentrated on bolstering systems
to try and eradicate the possibility of human error, systemic
lessons, high-level leadership, or blanket calls for staff with
“more experience” (CARE, 2005; Global Public Policy Institute,
2010; Rees-Gildea and Moles, 2012; United Nations Development
Programme, 2016). For example, lessons from the 2010 Haiti
earthquake and subsequent cholera outbreak prompted reforms
to the UN Cluster response system (World Health Organization,
2020); the 2014–15 West Africa Ebola outbreak prompted
changes to WHO’s response structure (Gostin and Friedman,
2015; Heymann et al., 2015; Moon et al., 2015; World Health
Organization, 2015).

Notably, academics and practitioners are increasingly paying
attention to the skills and training needed by people to ensure that
they can work effectively (and adaptively) within these systems,
due to a series of failures that have been attributed to difficulties
at the human level (Hollnagel and Woods, 2005; Reason et al.,
2006). Indeed, studies of large-scale international and domestic
responses such as: the 2010 Haiti Earthquake and 2005 Tsunami
response (ALNAP, 2013); the 9/11 attacks, Hurricane Katrina
and the French 2004 heatwave point to challenges in leadership,
decision-making, communication, and coordination between
multiple agencies (Comfort et al., 2004; Lagadec, 2004; Comfort
and Kapacu, 2006; Waugh and Streib, 2006; Comfort, 2007;
Farazmand, 2007; Knox-Clarke, 2013).

THE IMPORTANCE OF NON-TECHNICAL
SKILLS

Cognitive science challenges the assumption that the design
of increasingly complex systems that address all eventualities,
provides the answer to system failures (Reader and O’Connor,
2014; Flin et al., 2017). Systems are designed to address complete
and well-defined problems whereas humans are creative, flexible
and can adapt to complex environments (Bram and Vestergren,
2012). People, unlike systems, can rapidly compensate for
changes in the environment that impact system performance and
compensate for lack of information and uncertainty to make
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decisions with incomplete information (Elbright et al., 2003).
In complex emergency environments technical knowledge and
systems alone are not enough. Response systems must allow
for the interaction between static procedures and a human-
being’s capacity to learn, innovate and adapt to changing
circumstances (Comfort, 2007; Global Public Policy Institute,
2010; ALNAP, 2012).

A necessary alternative to solely focusing on the structure
of the emergency MTS, is a focus on the skills required by
humans to work effectively within the system—non-technical
skills. Non-technical skills are “cognitive, social and personal
resource skills that complement technical skills and contribute
to safe and efficient task performance,” that underpin safe
performance in high-risk, extreme contexts (p.1, Flin et al., 2008;
Reader and O’Connor, 2014). The study of non-technical skills
is principally concerned with helping individuals and teams
overcome challenges when systems fail and has been identified
as a means of improving both safety and efficiency of teamwork
in a range of contexts including aviation, firefighting, the military
and health (Weick, 1993; Flin et al., 2008; Owen, 2014; see Table 1
for an overview).

Non-technical skills like decision-making, leadership,
communication, and coordination have been identified as
key components to enable the successful management of
health emergencies and to enable team members to operate
effectively complex, multi-agency networks (Prineas et al., 2021).
However, despite several reports highlighting the importance
of technical skills in crises there have been no empirical studies
of non-technical skills used by public health staff working in
emergencies (Global Public Policy Institute, 2010; ALNAP,
2012). Furthermore, non-technical skills have predominantly
been examined in individual teams and not in multi-team
systems that characterize most emergency responses (see Flin
et al., 2008). Establishing an empirical evidence base to illustrate
how NTSs might be used in MTSs is therefore important,
especially due to the challenges of applying findings from
conventional teams to teams operating within a multi-team
context (see Zaccaro et al., 2012; Lanaj et al., 2013).

In the current study, we aimed to qualitatively explore the
experiences of public health professional’s response to disease
outbreaks. Set within this theoretically challenging and somewhat
limited evidence base, gaining access to this hard to access
professional group warranted more detailed attention. Drawing
on the gaps in extant literature, the current research therefore
had two aims: (i) to characterize Public Health professional’s
response to emergencies as a multi-team system environment and
(ii) to identify the non-technical used by responders to support
effective response.

METHOD

Participants
Once ethical approval was obtained, participants were invited
to take part in the research via email. A purposive sampling
approach was adopted to identify 10 public health professionals,
with a minimum of 10 years-experience and who had held

the most commonly deployed roles utilized in the Global
Outbreak Alert and Response Network (MacKenzie et al.,
2014). The roles include—coordinators, laboratory researchers,
risk communication and community engagement practitioners,
infection prevention control specialists and epidemiologists.

Procedure:
Data Collection
All participants were interviewed using the Critical Decision
Method, (see Table 2, Interview protocol) a retrospective,
cognitive task analysis, narrative-based interviewing technique,
designed to use probe questions to gather information and
analyze non-routine events which require the application of
judgment in complex environments with small numbers of
expert participants (interviewing 5–6 experts usually reaches data
saturation see Klein et al., 1989; Boulton and Cole, 2016; Gore
et al., 2017; Power and Alison, 2017; Militello and Anders, 2020;
Brown et al., 2022). Participants reflected primarily on their
experiences responding to Ebola, Cox’s Bazaar and Cyclone Idai
outbreaks between 2014 and 2019.

The interview comprised five stages, consistent with existing
recommendations for conducting CDM and included a further
sixth stage to ascertain any additional information about
non-technical skills that was not gathered in the initial
five stages (Klein et al., 1989; Flin et al., 2008). While
the CDM approach tends to focus primarily on decision-
making (Crandall et al., 2006; Stanton et al., 2013), in
the current study, conversations around challenging decisions
were utilized to frame and encourage discussions of other
non- technical skills. For example—in asking how participants
gathered the information to make a decision, we were
interested in capturing how that individual communicated
with their inter-team partners. Furthermore—when asking
how they dealt with disagreement in their decision, we were
interested in capturing how participants managed to maintain
collaborative working and align priorities across inter-agency
partners. As such, while the interviews did focus in on the
decision-making process itself (see results below), decisions
taken by responders were also used as a context with
which to explore other non-technical skills (e.g., sensemaking,
coordination, communication) utilized in the health emergencies
and helped to frame conversations around inter-team working.
Interviews were 45–90 min in length, with an average
length of 65 min.

Data Analysis
Interviews were transcribed verbatim and analyzed in
Nvivo12 using thematic analysis, a recommended approach
for analyzing data obtained through the CDM (Braun and
Clarke, 2006; Crandall et al., 2006; Nowell et al., 2017;
Power and Alison, 2017). An exploratory thematic analysis
was conducted due to the limited research examining non-
technical skills in multi-team environments. Data were analyzed
using Braun and Clarke’s (2006) six-phased method and
combined inductive and deductive analysis (Fereday and
Muir-Cochrane, 2006). Following familiarization with the data,
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TABLE 1 | Core non-technical skills with a brief explanation (adapted from Flin et al., 2008).

Skill Elements

Situation Awareness Gathering and interpreting information, anticipating future states. Situational awareness is the ability to picture and assess a situation. It
plays a major part in decision-making. A lack of situational awareness can lead to staff fixating on relatively minor problems and failing to
acknowledge larger dangers or failing to identify the most important problems to be addressed.

Decision-making Defining a problem, considering and selecting options: In the context of emergencies decision-making requires reaching a judgment
about the situation, choosing a course of action (often rapidly and with limited information) and then reviewing that decision as part of
an on-going process

Communication Sending, receiving and contextualizing information. Poor communication has often been cited as a cause of accidents. It can be shaped
by policy (for example the use of jargon) but also requires staff to not only send but to receive information appropriately.

Team working Supporting and coordinating. A key factor is about making individuals more effective in the teams in which they are working. This
focuses on how team members define tasks and roles in order to work more effectively

Leadership Planning, use of authority, maintenance of standards and discipline. Effective planning and coordination within a team and with other
teams is a key element of the response.

Managing Stress Identifying causes of both chronic and acute stress, recognizing the symptoms and effects and implementing coping strategies

Coping with fatigue Identifying the causes of fatigue, recognizing the effects of fatigue and implementing coping mechanisms

TABLE 2 | Interview protocol (adapted from Stanton et al., 2013: 96).

Interview stage Brief description

Incident identification Participants were asked to identify a challenging incident and one in which they worked alongside additional agencies to their own

Free recall Participants were offered the opportunity to provide a free recall of the incident without interruption by the interviewer

Timeline verification The interviewer worked with the participants to construct a timeline of events during the incident

Decision identification The interviewer worked with participants to identify key decision points during the interview

Probing questions Probing questions were then utilized to gather further information about the context surrounding the decisions made (adapted from
Stanton et al., 2013). For example:
- How did you gather the information required to make a decision?
- How did you prioritize information provided?
- What influenced your decision (e.g., presence or priorities of other agencies)

Additional probing questions Additional probing questions were included to enable the participants to freely reflect on non-technical skills not already referenced
to in their previous answers. For example:
- How did you manage experiences of stress during the response?
- How did you involve other members of your team?
- How did you coordinate members of your team?

deductive coding took place, with the first author drawing
on the findings of Flin et al. (2008) to ascertain if the NTSs
identified in a surgical context could be found in a MTS
context. Next, open coding took place, to identify further
NTSs used by the public health professionals to support an
effective emergency response. Where appropriate, codes were
then collated into high order themes, representative of the
dataset of the whole.

RESULTS

The qualitative extracts from the CDM interview highlight a
number of important areas including: characterizing the multi-
team environment and identifying non-technical skills.

Characterizing the Multi-Team
Environment
The results clearly indicated that the emergency response
environments in which public health staff were working could be
examined as MTS. Participants described being an integral part of
a wider response environment, involving numerous stakeholders
and international partners.

“. . . all these actors and these power dynamics and these things,
starting from the internal ones and then all these actors and
government, you know, and, uh, UN agencies and other NGOs and
other local civil society communities, different, uh, political parties,
ethnic groups . . . and then you have to . . . understand how you can
navigate that and be able to operate.”

They also described themselves as operating within a dynamic
and fast-paced environment, in which teams would join and leave
the network dependent on the demands in the environment.

“This is an evolving situation which necessitates many, many
decisions all with consequence and careful consideration. They
build upon each other. Sometimes I’ve made decisions myself and
other times I’ve asked for consultation from the group or other
stakeholder.”

Identifying Non-technical Skills
Seven core themes were identified in the data and represent the
non-technical skills utilised by the public health responders (see
Figure 1 and Table 3). These skills included –situation awareness,
communication, coordination, personal control and experience,
relationship building, leadership and decision-making. Four of
these skills were identified inductively, drawing on the work of
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TABLE 3 | Core themes representing the non-technical skills.

Theme Sub-themes Definition

Communication Briefing Concise and accurate verbal or written passing of information—briefing is one-way information
sharing (from the briefer to the audience)

Negotiation Discussion between two or more parties to achieve a common goal—negotiation was required to
overcome barriers to cooperation. This was normally described in relation to the decision-making
process.

Ability to provide clear information The ability to share technical information. This includes orally or by creating technical guidance and
advice in the form or using body language

Relationship Building Developing trust Building and maintain trust between parties to be able to work effectively together

Establishing inter-organizational
connections

Relationships that are created based on organizational capability and the delivery of work
objectives. working together in multi-sector teams helped people to bond, teams came together to
share resources, including people and having access to resources seemed in some cases to be a
way to shape these relationships

Developing networks Identifying and gaining access to people and organizations can help participants complete their task

Informal communication channels Creating opportunities to speak across boundaries and hierarchies, this can include organizations
or individuals, a network would be with multiple people a channel with an individual perhaps an
influencer

Coordination Understanding roles and capabilities Understanding the role of the other team(s) in the response and what they contribute

Collaboration Recognizing the need for multiple skill sets/functions and teams to build situation awareness and
enact decisions—the recognition of needing to work together and the ability to identify which teams
can deliver which function. Collaboration requires knowledge of the other partner’s needs, capability
and capacity and the needs of the response and the ability to agree and fulfill agreed ways of
working

Decision-Making Joint Decision-making This is when two or more people arrive at a decision that is to the satisfaction of the group. The
solution to a problem or a proposed action was provided by the participant and then debated by
the group who either agreed or found a middle way between viewpoints to arrive at a suitable
decision. Linked to negotiation there are some instances where joint decision-making was arrived at
by brainstorming a joint solution and where following brainstorming the decision-maker overturned
the decision of the group

Leadership Risk Management Assessing and managing risk; risk was assessed against viable options, prior and technical
experience and knowledge, reputation, what was considered “normally done” especially when
established processes were not followed.

Initiative Taking the lead in decision-making or enacting a decision without consulting others the action is
pro-active as opposed to reactive

Resource Management Factoring the availability of resources or funding affects the into the decision-making process or way
of working

Providing support Providing physical support such as working with other teams to achieve an outcome (for example
by regular sharing of information and resources) or psychological support by providing advice or
encouragement or thanks

Personal control and experienceResilience This can be mental and physical. It is demonstrated in the way people react to the environment. It is
the ability to detach oneself from emotions and physical difficulty (tiredness for example) to focus
objectively on current tasks. This category links to many under self-control which seem to comprise
coping mechanisms—the sense of resilience is perhaps at the center of the concept of self-control

Self-awareness Knowing and being able to describe your own limits and capabilities both emotional and technical.
Being able to describe your own skills, experience and technical knowledge that might build into
self-confidence and be part of self-awareness

Humility To be able to listen without judgment to the needs and opinions of others and include these into
your own reasoning and decision-making

Pragmatism Balancing one’s own beliefs and principles with the practicalities of achieving objectives

Situation awareness Sense-making Covers information gathering, analysis of the information and predicting future states to develop a
coherent picture of what is happening in the response at a given point in time

Aware of the capacity of others Being aware of the resources and skills available in your team or organization and in other teams
and organizations and how these contribute to the achievement of the mission and distal goal

Flin et al. (2008)—situation awareness, communication, leadership
and decision-making. The remaining skills of coordination,
personal control/experience and relationship building, while
sharing some overlap with skills identified by Flin et al. (2008)
(i.e., team-work and managing stress respectively), were coded

for deductively. Several themes comprised sub-themes that were
collapsed into high-order core themes due to their overlapping
nature. For instance, “understanding roles and responsibilities”
and “collaboration” were collapsed into the core theme of
“coordination.”
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Communication
A key non-technical skill identified was communication.
Communication was supported by the ability of responders
to brief other members of the response network; persuasion
and argument; negotiation; and the ability to provide clear
technical information. For example, interviewees explained how
messages trying to convey essential information could easily
be lost if language was too technical. One of the interviewees
reported using non-technical language to convey important
safety messages to a local community in West Africa:

“And then information, for example, if you give someone who is not
a health professional and tell them malaria is transmitted like this,
you need to put a mosquito net in your hotel. They appreciate that.
Just tell them it is dangerous, and it can kill, how can you prevent
it. Did you understand?”

Relationship Building
Relationship building was coded as a non-technical skill required
for effective response. Behaviors that helped build relationships
included; informal communication channels; developing
and maintaining trust; and establishing inter-organizational
connections. Participants noted that the ability to build personal
relationships was particularly important. Where new networks
were created this was done through the development of
personal relationships rather than formal approaches through
organizations “I think that personal relationships and informal
channels are key”. Participants also reported using existing
networks, drawing information from a range of partner
organizations. These networks provided detailed information
that aided decision-making:

“I met with every person I could identify in professional settings and
communities, I collected advice from essentially field colleagues in
all agencies and organization, health care workers, spiritual and
political leaders, officials, schoolteacher, patients, families, young
and older, survivors and parents of deceased, etc. I listened for
2 weeks before making formal proposals taking decisions.”

Several participants also reflected on the importance of
relationship building between responders and members of the

Coordination

FIGURE 1 | Public health professionals reflections on emergency response:
non-technical skill needed to support effective multi team working.

community. One of the participants reported being asked to
represent the community at a meeting with government officials,
another that they were part of celebrations when Ebola patients
returned to their communities:

“You were part the team which went in and convinced them (the
local population infected with Ebola) to get out from their homes.
And we told them we would look after you when he came back. You
have to go back and grieve and tell them we are sorry. And if they
recover you become part of the celebration.”

Coordination
Public Health responders noted that coordination was a key
non-technical skill required to enact group decisions. Effective
coordination was supported by the ability of team members to
collaborate; understand the roles, responsibilities and capacities
of stakeholders and adapt ways of working. Participants described
how tasks were allocated according to pre-defined specialisms
and roles, or dependent on the geographical areas of operation
in which they were working.

“we needed to work out how we worked . . ., contact tracing was
UNFPA, risk communication was UNICEF, and there’s co-partners,
there’s WHO, there’s [Ministry of Health], MSF with IMC, there’s
so many people and logistics which the military take. . . once we
divided that, then during the meetings everybody used to use it . . .”

“[you must work out] how can you maximize the efficiency gains
you have from your team to work on the different elements of the
response and that means re-purposing some staff members from
what they were doing something else.”

Decision-Making
The selection of a strategy or course of action in the MTS
combined several different elements that were necessary to
enable participants to manage the decision-making process. This
included both individual decision-making and joint decision-
making. Joint decision-making relied on the ability to incorporate
a wide range of perspectives from across different organizations
to reach consensus on a strategy and the ability to decide on a
course of action while balancing immediate gain with longer term
maintenance of the response:

“yes very much so and that discussion went on quite a bit because
based on people’s backgrounds and their training, and I don’t know
maybe to some degree, their experience there were lots of different
differing opinion, so I very much, we sort of had, in these situation a
committee formed and we started to talk about what we were going
to do.”

Furthermore, participants reflected on the need to remain
mindful of relationships with other agencies when making
decisions that affected the wider network:

“I was not happy with the quality of the plan... but it was it
was a decision that I consciously made because not to jeopardize
relationships... knowing that from a diplomatic or interpersonal
relationship it’s better to be fairly flexible initially...”

There were also indications that the networks used by
responders provided an element of social support when making
challenges decisions. Participants reflected that there was a sense
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of security when sharing the decision-making process, with one
participant indicating that working as part of the group took the
pressure out of the decision-making process.

“I made the decision but after consulting with my colleagues. I relied
heavily on my experience, but it was useful to have someone to
bounce ideas off because I had no concrete idea of what to do.”

Leadership
Participants described the importance of leadership in the multi-
team environment to facilitate interoperable working across
agencies. Participants described an absence of a clear command
structure “there was a bit of confusion as to who’s going to
coordinate who’s going to do this and that” and instances where
organizations remained protective of their independence. This
created difficulties, with participants reliant on other non-
technical skills such as relationship building and communication
to maintain the network and coordinate decision-making.

Personal Control and Experience
Participants highlighted that prior experience “I had worked in
this type of environment before and so I knew what had to be
done from a public health perspective” and the ability to maintain
personal control over their emotions were important non-
technical skills during the response to major disease outbreaks.
For instance, some participants reflected on the need to return
to protocols or core beliefs to help guide their decision-
making, citing resilience, self-awareness, and humility as critical
aspects of maintaining a level of personal control in changing
circumstances. Notably several participants discussed the need to
remain calm during periods of intense pressure and continuing
to remind mindful of the longer-term outcomes of their efforts.
Their prior experience responding in stressful environments and
an ongoing desire to fulfill their objectives provided them with
the ability to manage the pressure effectively:

“I’ll talk about the pressure on a personal level, the pressure on a
personal level was, I wanted to succeed. I also didn’t want [us] to be
the last district to still be seeing cases.” That was one pressure, I had
to work extra hard to ensure cases, are going down, we are moving,
we are pushing the team.

Situation Awareness
Participants reported that the ability to maintain situation
awareness was an important non-technical skill within the wider
multi-team environment. Participants discussed the need to
obtain (and synthesize) information from a number of different
sources in order to establish a full understanding of the response:

“We needed to understand why the communities were hostile to
response teams and what would happen if we stopped working.
I also engaged with the UN peacekeepers who were providing
security to take advice from them. So, I was using a combination
of qualitative and quantitative data.”

Further, participants suggested that a key element of
establishing situation awareness and sensemaking was to
remain mindful of the motivations of other actors within the
complex system. Participants reported that different teams within
an organization or structure can bring with them distinct

perspectives which means that they can view information in a
different way and apply different values to it. This difference
between viewpoints or understanding (a representational gap) led
to what some of the participants referred to as “silo working”
where information from one component team could be ignored
by others. Alternatively, participants also discussed the difficulties
that arose when information was not shared effectively across
different teams, leading to a failure in situation awareness and a
lack of understanding:

“the epidemiologists, the anthropologists, they had information, but
they were keeping it. And this information was very, very crucial.
For example, anthropologists are people who go to the ground and
figure out why are people running away from the treatment center.
Do you understand?”

DISCUSSION

This study indicates that the emergency response environment
in which public health professionals respond fits the definition
of a complex MTS. The insights and descriptions provided by
the public health professionals are consistent with the definition
of MTSs and spoke to the difficulties of coordinating activities
across component teams, each with different priorities and
agendas (Marks et al., 2001; Zaccaro et al., 2012; Luciano et al.,
2018). Furthermore, participant also reflected on the dynamic
and fluid nature of the response environment, consistent
with the view that MTSs can be characterized by their
ad hoc nature, with teams joining and leaving the response
dependent on the demands in the environment (Luciano
et al., 2018; Brown et al., 2021). Participants reflected closely
on the fact that in this environment work is undertaken
not only through formed teams but also through formal
and informal networks which are created and leveraged to
gather and share information; to pool resources and expertise
to respond effectively to the emergency. As the needs of
the response change, networks that span different teams or
organizations will change according to the task that needs
to be performed.

A strong degree of overlap was identified here in the NTSs
utilised by public health professionals and those identified by
Flin et al. (2008). Core skills identified included—situation
awareness, communication, coordination, personal control and
experience, relationship building, leadership and decision-making.
Interestingly, the context in which NTSs were discussed in the
current study were largely relationship focused as opposed to
task focused. This is somewhat at odds with Flin’s definition
of NTSs being used as means to “contribute to safe and
efficient task performance” (Flin et al., 2008). This focus on
relationship building appeared to impact the way in which
individuals engaged in NTS in a multi-team environment,
and speaks to the primary challenge of operating within an
MTS—to manage and coordinate activities across different
component teams.

For instance, situation awareness, decision-making, leadership
and coordination become group activities directed not only to
the completion of tasks but also toward the development and
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maintenance of the networks necessary to complete those tasks.
This finding indicates that we should view the response system
not only in terms of boundary spanning between teams (see
Carter, 2014), but as an ecosystem—where networks link teams
and members together to develop situation awareness, take
decisions and collaborate to take action. Conceptually this finding
has interesting implications for the broader MTS literature, in
which a focus on task completion has largely been used in which
to frame and understand the behaviors of individuals operating
within the system (see Firth et al., 2015; Brown et al., 2021). We
suggest that future work on MTS may pay closer attention to the
way in which relationships across component teams emerge and
evolve over time and how the behaviors of individuals within the
network support the development of a tightly linked eco-system.

Practical Implications
The findings of this research have important implications for
future practice. Here we highlight key take-aways that have the
potential to support responders in a public health emergency.

• Inter-team coordination is conducted using networks that are
created and maintained during an emergency.
Responders can learn to identify and leverage potential and
existing networks that exist in the response environment.
Research can be carried out to examine methods for the
identification of both informal and formal networks that
are part of the multiteam system (response eco-system).
Further research is required to examine how to leverage
existing response systems and mechanisms to recognize,
utilize, promote and sustain formal and informal networks.

• Staff working in MTSs use NTS to build relationships between
individuals and teams to create and maintain networks.
The value of relationship building can be encouraged
in response training and the development of networks
encouraged through the establishment of communities of
practice. Sharing of information was identified as a key
element to helping to build and maintain trust between
teams in the MTS, consistent with prior research (Waring
et al., 2020; Brown et al., 2021). The importance and role
of individual relationship (as advocated by Janssen, 2010;
Isabelle et al., 2012) building in addition to liaison between
teams was emphasized by participants. The value of building
individual relationships across the response can be recognized
in doctrine and reinforced in training whilst methods of
building individual relations between individuals working in
distinct teams be examined.

• In addition to “formal” information gathering and analysis
systems responders use “informal” networks to gather
information and check their understanding of the situation.
Responders should examine how to coordinate and utilize
information gathered from formal and informal sources to
inform situation analysis and influence decision-making. This
can include but should not be limited to social media
and contact with communities and individuals close to the
response in addition to sources already used in disease
and health systems surveillance (see Reuter and Kaufhold,
2018). Training for information managers and team leaders

should include the importance of “systems thinking” and the
development of a holistic response picture.

• People working in MTS engaged in joint leadership and decision-
making.
The need to recognize the interests and requirements of all
parties has been documented in the literature on MTS. Some
studies have viewed the emergence of a “dominant” team
within the MTS as counter-productive to team performance
(Brown et al., 2021). Further research is required into the
nature of joint leadership and the concept of “enabling
leadership.” Training can emphasize the importance of joint
or shared leadership and the importance of recognizing the
interests of other teams in the MTS and leveraging those to
share resources including expertise. In the MTS, leadership is
“as much influenced by an individual’s effectiveness in working
in networks as it is by their narrower hierarchical parameters”
(Kapacu and van Wart, 2008, p. 714). Linked to the concept
of joint leadership is that of group decision-making which
is common in humanitarian settings (ALNAP, 2016; Comes,
2016; Baharmand et al., 2020) although it is not clear from
this research to what extent the group was used to identify
options in the decision-making process, it was shown that the
group was used to validate the decision that was made. Further
research is required into the process of decision-making as
a group whilst training should emphasize not only the value
of group decision-making in accessing expertise but the role
of joint decision-making in building trust between teams and
individuals in the MTS.

Limitations and Future Directions
Our findings concur with the view that in complex emergency
environments, technical knowledge and systems alone are not
enough. Whilst we recognize that our study has limitations, our
findings concur with the recommendation that response systems
must allow for the interaction between static procedures and a
human-being’s capacity to learn, innovate and adapt to changing
circumstances (Comfort et al., 2004; Comfort and Kapacu, 2006;
Comfort, 2007). A research agenda which supports the elicitation,
sharing and translation of expert knowledge about MTSs in this
field, alongside the acquisition and development of non-technical
skills is ripe for investigation (Ward et al., 2020).

Specifically, research might examine how to expedite
communication across multi-team partners, to develop networks
and personal links in the preparedness as well as response phases
(Moshtari, 2016; Waring et al., 2020). Communication was
identified as key here in enabling teams to enact joint decisions,
achieve shared awareness and to establish trusting relationships
over time. Future research may also explore whether, how
and indeed when shared leadership could be adopted across
the MTS and how best to allocate responsibilities in roles.
Including how people navigate the bridge between networks
(both formal and informal) and response structures such as
the Incident Management System and Cluster system. Scholars
including Andreassen et al. (2020) argue that a series of networks
within the response environment provide a means for the looser
coordination that supports the formal support structures.
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To support this kind of research, researchers will need
to think creatively about how to develop after action review
methods and immersive simulation scenarios that will elicit
the professional non-technical skill requirements identified here
(see Brown et al., 2020).

Indeed, as recently noted by Fischer and Mosier (2020), the
small sample sizes and qualitative inquiry that has characterized
research into MTS has limited the possibility for statistical
analysis. The cross-sectional nature of this study makes it difficult
to attribute causality and can lead to bias (Sedgewick, 2014; Taris
et al., 2021). The potential for bias is also present in the choice
of interview as a method (Schwarz and Oyserman, 2001; Alsaawi,
2014). The issues were mitigated as far as possible in the study
design by piloting the interviews; by conducting semi-structured
interviews that allowed dialogue for clarification and repetition
of the narrative; by providing background information and
prompts and by emphasizing the importance of the experience of
the participant without any judgment, reiterating that decisions
made in the response environment are often imperfect (Klein
et al., 2010). Moving forward, we hope, like them, that collecting
data across simulations and sharing data among researchers will
increase—“researchers must be as collaborative as the MTS teams
they wish to understand” (Fischer and Mosier, 2020:846).

CONCLUSION

In concluding, we note that the complexity of MTS, as the Covid-
19 pandemic continues to show, is constantly challenged by
temporal considerations and increasingly by adaptive technology
and considerations of scale. The challenge as we have shown
however, continues to be at the human level, and a focus
upon non-technical skills provides insight into behaviors and
to some extent cognitions, which were previously not examined
in the case of public health professionals at a meso level

of analysis. Our findings also suggest that Public Health
professionals must take a holistic view of the response—including
knowledge of the socio-economic and political context but
also of response mechanisms and the relationships between
different organizations and individuals. Further study of the
interconnectedness of MTSs, and how responders use non-
technical skills in complex environments will add to both
practitioner and academic collaboration, understanding and
elicitation. The more we can explore and understand the behavior
of the professionals working at the hard end of MTS, the more we
can advance both science and practice and our understanding of
paradoxes and practicalities.

DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available
because the data is not publicly available. Requests to access the
datasets should be directed to AB, andrewblack@who.int.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by University of Bath, United Kingdom. The
participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

AB: writing and data collection/analysis. OB: editing and writing.
HU and GG: methods design. JG: writing, drafting, and editing—
coordinating academic/practitioner collaboration. All authors
contributed to the article and approved the submitted version.

REFERENCES
ALNAP (2012). The State Of The Humanitarian System. London: ODI.
ALNAP (2013). Alnap Strategy 2018-2018. London: ALNAP.
ALNAP (2016). How Can We Improve Decision-Making in Humanitarian

Coordination? Technical Report Active Learning Network For Accountability and
performance in Humanitarian Action. London: ALNAP.

Alsaawi, A. (2014). A critical review of qualitative interviews. Eur. J. Bus. Soc. Sci.
3, 149–156. doi: 10.2139/ssrn.2819536

Andreassen, N., Borch, O. J., and Sydnes, A. K. (2020). Information sharing and
emergency response coordination. Saf. Sci. 130:104895. doi: 10.1016/j.ssci.2020.
104895

Australian Institute for Disaster Resilience (1998). Australian Disaster Resilience
Manual 17: Multi-Agency Incident Management. East Melbourne, VIC:
Australian Institute for Disaster Resilience.

Baharmand, H., Comes, T., and Lauras, M. (2020). Supporting
Group decision makers to locate temporary relief distribution
centres after sudden-onset disasters: a case study of the
2015 Nepal earthquake. Int. J. Disaster Risk Reduct. 45:
101455. doi: 10.1016/j.ijdrr.2019.101455

Boulton, L., and Cole, J. (2016). ‘Adaptive flexibility: examining the role of
expertise in the decision making of authorized firearms officers during armed
confrontation’. J. Cogn. Eng. Decision Making 10, 291–308. doi: 10.1177/
1555343416646684

Bram, S., and Vestergren, S. (2012). Emergency Response Systems: Concepts,
Features, Evaluation And Design. Linköping: Linköping University Electronic
Press.

Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual. Res.
Psychol. 3, 77–101. doi: 10.1191/1478088706qp063oa

Brown, O., Power, N., and Conchie, S. M. (2020). Immersive simulations
with extremeteams. Organ. Psychol. Rev. 10, 115–135. doi: 10.1177/
2041386620926037

Brown, O., Power, N., and Conchie, S. M. (2021). Communication and
coordination across event phases: a multi-team system emergency response.
J. Occup. Organ. Psychol. 94, 591–615. doi: 10.1111/joop.12349

Brown, O., Power, N., and Gore, J. (2022). “Cognitive task analysis: eliciting
management cognition,” in Paper Presented at the 82nd Annual Meeting of the
Academy of Management August 2022, Seattle, WA.

Cabinet Office (2012). Revision To Emergency Preparedness: Glossary. London:
Civil Contingencies Act Enhancement Programme.

CARE (2005). Hurricane Jeanne: Care Haiti’s Response To The Emergency Response
Lessons Learned Workshop/After Action Review January 5 and 6, 2005. Geneva:
CARE.

Carter, D. R. (2014). The Impact Of Leadership Network Structure On Multiteam
System Innovation. Doctoral Dissertation. Atlanta: Georgia Institute of
Technology. doi: 10.1093/oxfordhb/9780199755615.013.024

Comes, T. (2016). “Cognitive biases in humanitarian sensemaking and decision-
making lessons from field research,” in Proceedings of the Cognitive

Frontiers in Psychology | www.frontiersin.org 9 June 2022 | Volume 13 | Article 827367

mailto:andrewblack@who.int
https://doi.org/10.2139/ssrn.2819536
https://doi.org/10.1016/j.ssci.2020.104895
https://doi.org/10.1016/j.ssci.2020.104895
https://doi.org/10.1016/j.ijdrr.2019.101455
https://doi.org/10.1177/1555343416646684
https://doi.org/10.1177/1555343416646684
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/2041386620926037
https://doi.org/10.1177/2041386620926037
https://doi.org/10.1111/joop.12349
https://doi.org/10.1093/oxfordhb/9780199755615.013.024
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-827367 June 8, 2022 Time: 12:17 # 10

Black et al. Public Health Professionals Multiteam Systems

Methods in Situation Awareness and Decision support (CogSIMA), 2016 IEEE
International Multi-Disciplinary Conference, (San Diego, CA: IEEE), 56–62.
doi: 10.1109/COGSIMA.2016.7497786

Comfort, L. K. (2007). Crisis management in hindsight: cognition, communication,
coordination, and control. Public Adm. Rev. 67, 189–197. doi: 10.1111/j.1540-
6210.2007.00827.x

Comfort, L., and Kapacu, N. (2006). Inter-organizational coordination in extreme
events: the world trade center attacks, september 11, 2001. Nat. Hazards 39,
309–327. doi: 10.1007/s11069-006-0030-x

Comfort, L., Dunn, M., Johnson, D., Skertich, R., and Zagoreti, A. (2004).
Coordination in complex systems: increasing efficiency in disaster mitigation
and response. Int. J. Emergency Manage. 2, 1–2. doi: 10.1504/IJEM.2004.005314

Crandall, B., Klein, G. A., and Hoffman, R. R. (2006). Working Minds: A
Practitioner’s Guide To Cognitive Task Analysis. Cambridge, MA: MIT Press.
doi: 10.7551/mitpress/7304.001.0001

Elbright, P. R., Patterson, E. S., Chalko, B. A., and Render, M. L. (2003).
Understanding the complexity of registered nurse work in acute care settings.
J. Nurs. Adm. 33, 630–638. doi: 10.1097/00005110-200312000-00004

Farazmand, A. (2007). Learning from the katrina crisis: a global and international
perspective with implications for future crisis management. Public Adm. Rev.
67, 149–159. doi: 10.1111/j.1540-6210.2007.00824.x

FEMA (2017). National Incident Management System, 3rd Edn. Washington, DC:
FEMA.

Fereday, J., and Muir-Cochrane, E. (2006). Demonstrating rigor using thematic
analysis: a hybrid approach of inductive and deductive coding and theme
development. Int. J. Qual. Methods 5, 80–92. doi: 10.1177/16094069060050
0107

Firth, B. M., Hollenbeck, J. R., Miles, J. E., Ilgen, D. R., and Barnes, C. M. (2015).
Same page, different books: extending representational gaps theory to enhance
performance in multiteam systems. Acad. Manage. J. 58, 813–835. doi: 10.5465/
amj.2013.0216

Fischer, U., and Mosier, K. (2020). “Teamwork in spaceflight operations,” in The
Oxford Handbook of Expertise: Research & Application, eds P. Ward, J. M.
Schraagen, J. Gore, and E. Roth (Eds) Oxford: Oxford University Press, 830–
849. doi: 10.1093/oxfordhb/9780198795872.013.36

Flin, R., O’Connor, P., and Crichton, M. (2008). Safety at the Sharp End: A guide to
Non- Technical Skills. Aldershot: Ashgate.

Flin, R., O’connor, P., and Crichton, M. (2017). Safety At The Sharp End: A Guide To
Non-Technical Skills. Boca Raton, FL: CRC Press. doi: 10.1201/9781315607467

Fodor, O. C., and Flestea, A. M. (2016). When fluid structures fail: a social network
approach to multi- team systems’ effectiveness. Team Performance Manage. 22,
156–180. doi: 10.1108/TPM-11-2015-0055

Global Public Policy Institute (2010). Response to the Humanitarian Crisis in Haiti
following the 12 January 2010 Earthquake. Berlin: Global Public Policy Institute.

Gore, J., and Ward, P. (2018). Naturalistic decision making and macrocognition
under uncertainty: theoretical & methodological developments. J. Appl. Mem.
Cogn. 7, 33–34. doi: 10.1016/j.jarmac.2017.12.006

Gore, J., Ward, P., and Conway, G. (2017). Naturalistic Decision Making Under
Uncertainty. ESRC Centre for Research Evidence on Security Threats Security
Review. Available online at: https://crestresearch.ac.uk/comment/naturalist-
decision-makinguncertainty/

Gore, J., Ward, P., Conway, G., Ormerod, T., Wong, W., and Stanton, N. (2018).
Naturalistic decision making: navigating uncertainty in complex sociotechnical
work special issue. Cogn. Technol. Work 20, 521–527. doi: 10.1007/s10111-018-
0531-x

Gostin, L. O., and Friedman, E. A. (2015). A retrospective and prospective analysis
of the west African Ebola virus disease epidemic: robust national health systems
at the foundation and an empowered WHO at the apex. Lancet 385, 1902–1909.
doi: 10.1016/S0140-6736(15)60644-4

Heymann, D. L., Chen, L., Takemi, K., Fidler, D. P., Tappero, J. W., Thomas,
M. J., et al. (2015). Global health security: the wider lessons from the west
african ebola virus disease epidemic. Lancet 385, 1884–1901. doi: 10.1016/
S0140-6736(15)60858-3

Hicks, E. K., and Pappas, G. (2006). Coordinating disaster relief after the South Asia
earthquake. Society 43, 42–50. doi: 10.1007/BF02687574

Hollnagel, E., and Woods, D. D. (2005). Joint Cognitive Systems: Foundations
Of Cognitive Systems Engineering. Boca Raton, FL: CRC press. doi: 10.1201/
9781420038194

Independent Panel for Pandemic Preparedness and Response (2021).
COVID-19 Make it the last Pandemic. Available online at: https:
//theindependentpanel.org/wp- content/uploads/2021/05/COVID-19-Make-
it-the-Last-Pandemic_final.pdf [AccessedNov 10, 2021].

Isabelle, B., Cécile, G., Carole, D. G., Pascal, L., Jean, N., and François, P. (2012).
Coordination practices in extreme situations. Eur. Manage. J. 30, 475–489.
doi: 10.1016/j.emj.2012.03.015

Janssen, H. (2010). The logic of qualitative survey research and its position in the
field of social research methods. Forum Qual. Res. 11, 1–21. doi: 10.17169/fqs-
11.2.1450

JESIP (2013). Joint Doctrine: The Interoperability Framework. London: JESIP.
Junger, S. (2016). Tribe: On Homecoming And Belonging. London: 4th Estate.
Kapacu, N., and van Wart, M. (2008). Making matters worse: an anatomy of

leadership failures in managing catastrophic events. Adm. Soc. 40, 711–717.
doi: 10.1177/0095399708323143

Kerslake Report (2018). An Independent Review Into The Preparedness For,
And Emergency Response to, the Manchester Arena attack on 22nd May
2017. Available online at: https://www.kerslakearenareview.co.uk/media/1022/
kerslake_arena_review_printed_final.pdf [Accessed May 22, 2017].

Khan, Y., O’Sullivan, T., Brown, A., Tracey, S., Gibson, J., Généreux, M., et al.
(2018). Public health emergency preparedness: a framework to promote
resilience. BMC Public Health 18:1344. doi: 10.1186/s12889-018-6250-7

Klein, G. A., Calderwood, R., and Macgregor, D. (1989). Critical decision method
for eliciting knowledge. IEEE Trans. Syst. Man Cybern. 19, 462–472. doi: 10.
1109/21.31053

Klein, G., Calderwood, R., and Clinton-Cirocco, A. (2010). Rapid decision
making on the fire ground: the original study plus a postscript. J. Cogn.
Eng. Decision making 4, 186–209. doi: 10.1518/155534310X128440008
01203

Knox-Clarke, P. (2013). Who’s In Charge Here? A Literature Review On Approaches
To Leadership In Humanitarian Operations. London: ALNAP/ODI.

Lagadec, P. (2004). Understanding the French 2003 heat wave experience: beyond
the heat, a multi-layered challenge. J. Contingencies Crisis Manage. 12, 160–169.
doi: 10.1111/j.0966-0879.2004.00446.x

Lanaj, K., Hollenbeck, J. R., Ilgen, D. R., Barnes, C. M., and Harmon, S. J. (2013).
The double-edged sword of decentralized planning in multiteam systems. Acad.
Manage. J. 56, 735–757. doi: 10.5465/amj.2011.0350

Lanzara, G. F. (1983). Ephemeral organizations in extreme environments:
emergence, strategy, extinction [I]. J. Manage. Stud. 20, 71–95. doi: 10.1111/j.
1467-6486.1983.tb00199.x

Luciano, M. M., DeChurch, L. A., and Mathieu, J. E. (2018). Multiteam systems:
a structural framework and meso-theory of system functioning. J. Manage. 44,
1065–1096. doi: 10.1177/0149206315601184

MacKenzie, J., Drury, P., Arthur, R., Ryan, M. J., Grien, T., Slattery, R., et al.
(2014). The global outbreak alert and response network. Glob. Public Health
9, 1023–1039. doi: 10.1080/17441692.2014.951870

Marks, M. A., DeChurch, L. A., Mathieu, J. E., Panzer, F. J., and Alonso, A. (2005).
Teamwork in multiteam systems. J. Appl. Psychol. 90, 964–971. doi: 10.1037/
0021-9010.90.5.964

Marks, M. A., Mathieu, J. E., and Zaccaro, S. J. (2001). A temporally based
framework and taxonomy of team processes. Acad. Manage. Rev. 26, 365–376.
doi: 10.5465/amr.2001.4845785

Mathieu, J. E., Marks, M. A., and Zaccaro, S. J. (2001). “Multiteam systems,”
in International Handbook Of Work And Organizational Psychology, eds N.
Anderson, D. Ones, H. K. Sinangil, and C. Viswesvaran (London: Sage),
289–313. doi: 10.4135/9781848608368.n16

McLennan, J., Strickland, R., Omodei, M., and Suss, J. (2014). “Stress and
wildland firefighter safety-related decisions and actions,” in Human Factors in
Emergency Management: Enhancing Individual and Team Performance in Fire
and Emergency, ed. C. Owen (Farnham: Ashgate).

Militello, L. G., and Anders, S. (2020). “Incident-based methods for studying
expertise,” in The Oxford Handbook of Expertise, eds P. Ward, J. M. Schraagen,
J. Gore, and E. M. Roth (Oxford: Oxford University Press), 429–450. doi:
10.1093/oxfordhb/9780198795872.013.19

Miller, K. K., Riley, W., Davis, S., and Hansen, H. E. (2008). In situ simulation:
a method of experiential learning to promote safety and team behavior.
J. Perinatal Neonatal Nurs. 22, 105–113. doi: 10.1097/01.JPN.0000319096.
97790.f7

Frontiers in Psychology | www.frontiersin.org 10 June 2022 | Volume 13 | Article 827367

https://doi.org/10.1109/COGSIMA.2016.7497786
https://doi.org/10.1111/j.1540-6210.2007.00827.x
https://doi.org/10.1111/j.1540-6210.2007.00827.x
https://doi.org/10.1007/s11069-006-0030-x
https://doi.org/10.1504/IJEM.2004.005314
https://doi.org/10.7551/mitpress/7304.001.0001
https://doi.org/10.1097/00005110-200312000-00004
https://doi.org/10.1111/j.1540-6210.2007.00824.x
https://doi.org/10.1177/160940690600500107
https://doi.org/10.1177/160940690600500107
https://doi.org/10.5465/amj.2013.0216
https://doi.org/10.5465/amj.2013.0216
https://doi.org/10.1093/oxfordhb/9780198795872.013.36
https://doi.org/10.1201/9781315607467
https://doi.org/10.1108/TPM-11-2015-0055
https://doi.org/10.1016/j.jarmac.2017.12.006
https://crestresearch.ac.uk/comment/naturalist-decision-makinguncertainty/
https://crestresearch.ac.uk/comment/naturalist-decision-makinguncertainty/
https://doi.org/10.1007/s10111-018-0531-x
https://doi.org/10.1007/s10111-018-0531-x
https://doi.org/10.1016/S0140-6736(15)60644-4
https://doi.org/10.1016/S0140-6736(15)60858-3
https://doi.org/10.1016/S0140-6736(15)60858-3
https://doi.org/10.1007/BF02687574
https://doi.org/10.1201/9781420038194
https://doi.org/10.1201/9781420038194
https://theindependentpanel.org/wp-
https://theindependentpanel.org/wp-
https://doi.org/10.1016/j.emj.2012.03.015
https://doi.org/10.17169/fqs-11.2.1450
https://doi.org/10.17169/fqs-11.2.1450
https://doi.org/10.1177/0095399708323143
https://www.kerslakearenareview.co.uk/media/1022/kerslake_arena_review_printed_final.pdf
https://www.kerslakearenareview.co.uk/media/1022/kerslake_arena_review_printed_final.pdf
https://doi.org/10.1186/s12889-018-6250-7
https://doi.org/10.1109/21.31053
https://doi.org/10.1109/21.31053
https://doi.org/10.1518/155534310X12844000801203
https://doi.org/10.1518/155534310X12844000801203
https://doi.org/10.1111/j.0966-0879.2004.00446.x
https://doi.org/10.5465/amj.2011.0350
https://doi.org/10.1111/j.1467-6486.1983.tb00199.x
https://doi.org/10.1111/j.1467-6486.1983.tb00199.x
https://doi.org/10.1177/0149206315601184
https://doi.org/10.1080/17441692.2014.951870
https://doi.org/10.1037/0021-9010.90.5.964
https://doi.org/10.1037/0021-9010.90.5.964
https://doi.org/10.5465/amr.2001.4845785
https://doi.org/10.4135/9781848608368.n16
https://doi.org/10.1093/oxfordhb/9780198795872.013.19
https://doi.org/10.1093/oxfordhb/9780198795872.013.19
https://doi.org/10.1097/01.JPN.0000319096.97790.f7
https://doi.org/10.1097/01.JPN.0000319096.97790.f7
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-827367 June 8, 2022 Time: 12:17 # 11

Black et al. Public Health Professionals Multiteam Systems

Moon, S., Sridhar, D., Pate, M. A., Jha, A. K., Clinton, C., Delaunay, S., et al. (2015).
Will Ebola change the game? Ten essential reforms before the next pandemic.
The report of the Harvard-LSHTM Independent Panel on the Global Response
to Ebola. Lancet 386, 2204–2221. doi: 10.1016/S0140-6736(15)00946-0

Moshtari, M. (2016). Inter-organizational fit, relationship management capability,
and collaborative performance within a humanitarian setting. Prod. Oper.
Manage. 25, 1542–1557. doi: 10.1111/poms.12568

Nowell, L. S., Norris, J. M., White, D. E., and Moules, N. J. (2017). Thematic
analysis: striving to meet the trustworthiness criteria. Int. J. Qual. Methods 16,
1–13. doi: 10.1177/1609406917733847

Owen, C. (2014). Human Factors in Emergency Management: Enhancing Individual
and Team Performance in Fire and Emergency. Farnham: Ashgate.

Owen, C., and Hayes, P. (2014). “Human factors in emergency management,” in
Human Factors Challenges in Emergency Management, ed. Owen (Farnham:
Ashgate).

Pereznieto, P., and Oehler, I. (2021). Social Costs of the COVID-19 Pandemic.
[Online] Background paper 9. The Independent Panel for Pandemic Preparedness
and Response. Available online at : https://theindependentpanel.org/wp-
content/uploads/2021/05/Background-paper-9-Social-impact.pdf [Accessed
November 10, 2021].

Pollock, K. (2017). Local Interoperability in UK Emergency Management: A
Research Report. London: Emergency Planning College.

Power, N., and Alison, L. (2017). Redundant deliberation about negative
consequences: decision inertia in emergency responders. Psychol. Public Policy
Law 23, 243–258. doi: 10.1037/law0000114

Prineas, S., Mosier, K., Mirko, C., and Guicciardi, S. (2021). “Non-technical skills
in healthcare,” in Textbook of Patient Safety and Clinical Risk Management, eds
L. Donaldson, W. Ricciardi, S. Sheridan, and R. Tartaglia (Cham: Springer).
doi: 10.1007/978-3-030-59403-9_30

Reader, T. W., and O’Connor, P. (2014). The deepwater horizon explosion: non-
technical skills, safety culture, and system complexity. J. Risk Res. 17, 405–424.
doi: 10.1080/13669877.2013.815652

Reason, J., Hollnagel, E., and Paries, J. (2006). Revisiting the Swiss cheese model of
accidents. J. Clin. Eng. 27, 110–115.

Rees-Gildea, P., and Moles, O. (2012). Lessons Learned and Best Practices:
The International Federation of Red Cross and Red Crescent Societies Shelter
Programme in Haiti 2010–2012. Portau-Prince: IFRC.

Reuter, C., and Kaufhold, M. A. (2018). Fifteen years of social media
in emergencies: a retrospective review and future directions for crisis
informatics. J. Contingencies Crisis Manage. 26, 41–57. doi: 10.1111/1468-5973.
12196

Rico, R., Hinsz, V. B., Davison, R. B., and Salas, E. (2018). Structural
influences upon coordination and performance in multiteam systems.
Hum. Resour. Manage. Rev. 28, 332–346. doi: 10.1016/j.hrmr.2017.
02.001

Schwarz, N., and Oyserman, D. (2001). Asking questions about behavior:
cognition, communication, and questionnaire construction. Am. J. Eval. 22,
127–160. doi: 10.1177/109821400102200202

Sedgewick, P. (2014). Cross Sectional Studies: Advantages And Disadvantages.
British Medical Journal. 348(2246). Available online at: https://healthsci.
mcmaster.ca/docs/librariesprovider8/research/methodology/study-design-
and-methodological-issues/cross-sectional-studies--advantages-and-
disadvantages.pdf?sfvrsn=775c3fb4_4 [Accessed November 2, 2021].

Shuffler, M. L., and Carter, D. R. (2018). Teamwork situated in multiteam systems:
key lessons learned and future opportunities. Am. Psychol. 73, 390–406. doi:
10.1037/amp0000322

Soujaa, I., Nukpezah, J. A., and Benavides, A. D. (2021). Coordination
effectiveness during public health emergencies: an institutional collective
action framework. Adm. Soc. 53, 1014–1045. doi: 10.1177/009539972098
5440

Stanton, N. A., Salmon, P. M., Rafferty, L. A., Walker, G. H., Baber, C., and Jenkins,
D. P. (2013). Human Factors Methods: A Practical Guide for Engineering &
Design. Abingdon: Routledge.

Taris, T. W., Kessler, S. R., and Kelloway, K. E. (2021). Strategies addressing the
limitations of cross-sectional designs in occupational health psychology: what
they are good for (and what not). Work Stress 35, 1–5. doi: 10.1080/02678373.
2021.1888561

United Nations Development Programme (2016). Nepal Earthquake Response
Final Report. Crisis Response Unit. New York, NY: United Nations Development
Programme.

Ward, P., Schraagen, J. M., Gore, J., and Roth, E. (2020). The Oxford Handbook of
Expertise: Research & Application. Oxford: Oxford University Press.

Waring, S., Moran, J. L., and Page, R. (2020). Decision-making in multiagency
multiteam systems operating in extreme environments. J. Occup. Organ.
Psychol. 93, 629–653. doi: 10.1111/joop.12309

Waugh, W. L. Jr., and Streib, G. (2006). Collaboration and leadership for effective
emergency management. Public Adm. Rev. 66, 131–140. doi: 10.1111/j.1540-
6210.2006.00673.x

Weick, K. E. (1993). The collapse of sensemaking in organizations: the Mann Gulch
Disaster. Adm. Sci. Q. 38, 628–652. doi: 10.2307/2393339

Wijnmaalen, J., Voordijk, H., Rietjens, S., and Dewulf, G. (2019). Intergroup
behavior in military multiteam systems. Hum. Relat. 72, 1081–1104. doi: 10.
1177/0018726718783828

World Health Organization (2015). 2014 Ebola virus disease outbreak and follow-
up to the Special Session of the Executive Board on Ebola. Available from:
apps.who.int/gb/ebwha/pdf_files/WHA68/A68_ACONF5-en.pdf [Accessed
Feb 8, 2017].

World Health Organization (2017a). Emergency Response Framework (ERF).
Geneva: World Health Organization.

World Health Organization (2017b). WHO Community Engagement
Framework For Quality, People-Centred And Resilient Health Services (No.
WHO/HIS/SDS/2017.15). Geneva: World Health Organization.

World Health Organization (2017c). Standards for Public Health Information
Services in Activated Health Clusters and Other Humanitarian Health
Coordination Mechanisms Global Health Cluster. Geneva: World Health
Organization Global Health Cluster.

World Health Organization (2020). Health Cluster Guide: A Practical Handbook.
Geneva: World Health Organization.

Zaccaro, S. J., Marks, M. A., and DeChurch, L. A. (2012). “Multiteam systems an
introduction,” in Multiteam Systems: An Organization Form For Dynamic And
Complex Environments, eds S. J. Zaccaro, M. A. Marks, and L. A. DeChurch
(New York, NY: Routledge). doi: 10.4324/9780203814772

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Black, Brown, Utunen, Gamhewage and Gore. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Psychology | www.frontiersin.org 11 June 2022 | Volume 13 | Article 827367

https://doi.org/10.1016/S0140-6736(15)00946-0
https://doi.org/10.1111/poms.12568
https://doi.org/10.1177/1609406917733847
https://theindependentpanel.org/wp-
https://doi.org/10.1037/law0000114
https://doi.org/10.1007/978-3-030-59403-9_30
https://doi.org/10.1080/13669877.2013.815652
https://doi.org/10.1111/1468-5973.12196
https://doi.org/10.1111/1468-5973.12196
https://doi.org/10.1016/j.hrmr.2017.02.001
https://doi.org/10.1016/j.hrmr.2017.02.001
https://doi.org/10.1177/109821400102200202
https://healthsci.mcmaster.ca/docs/librariesprovider8/research/methodology/study-design-and-methodological-issues/cross-sectional-studies--advantages-and-disadvantages.pdf?sfvrsn=775c3fb4_4
https://healthsci.mcmaster.ca/docs/librariesprovider8/research/methodology/study-design-and-methodological-issues/cross-sectional-studies--advantages-and-disadvantages.pdf?sfvrsn=775c3fb4_4
https://healthsci.mcmaster.ca/docs/librariesprovider8/research/methodology/study-design-and-methodological-issues/cross-sectional-studies--advantages-and-disadvantages.pdf?sfvrsn=775c3fb4_4
https://healthsci.mcmaster.ca/docs/librariesprovider8/research/methodology/study-design-and-methodological-issues/cross-sectional-studies--advantages-and-disadvantages.pdf?sfvrsn=775c3fb4_4
https://doi.org/10.1037/amp0000322
https://doi.org/10.1037/amp0000322
https://doi.org/10.1177/0095399720985440
https://doi.org/10.1177/0095399720985440
https://doi.org/10.1080/02678373.2021.1888561
https://doi.org/10.1080/02678373.2021.1888561
https://doi.org/10.1111/joop.12309
https://doi.org/10.1111/j.1540-6210.2006.00673.x
https://doi.org/10.1111/j.1540-6210.2006.00673.x
https://doi.org/10.2307/2393339
https://doi.org/10.1177/0018726718783828
https://doi.org/10.1177/0018726718783828
https://doi.org/10.4324/9780203814772
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Insights on Public Health Professionals Non-technical Skills in an Emergency Response (Multi-Team System) Environment
	Introduction
	Public Health Responders – a Multi-Team Environment
	The Importance of Non-Technical Skills
	Method
	Participants
	Procedure:
	Data Collection
	Data Analysis

	Results
	Characterizing the Multi-Team Environment
	Identifying Non-technical Skills
	Communication
	Relationship Building
	Coordination
	Decision-Making
	Leadership
	Personal Control and Experience
	Situation Awareness


	Discussion
	Practical Implications
	Limitations and Future Directions

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References


