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Abstract
This study aimed to evaluate the development of healthcare teamwork during and after the collaboration tabletop exercises, 
through observation and interview methods. Integration and maturity theoretical models were employed to explain the 
collaborative challenges in teams that may suffer from unequally distributed power, hierarchies, and fragmentation. Using 
three-level collaboration tabletop exercises and the Command and control, Safety, Communication, Assessment, Treatment, 
Triage, Transport (CSCATTT) instrument, 100 healthcare workers were observed during each step in the implementation of 
the CSCATTT instrument using two simulated scenarios. The results show a lack of integration and team maturity among 
participants in the first scenario, leading to the delayed start of the activity, task distribution, and decision making. These 
shortcomings were improved in the second scenario. In-depth interviews with 20 participants in the second phase of the study 
revealed improved knowledge and practical skills, self-confidence, and ability in team building within trans-professional 
groups in the second scenario, which in concordance with the integration theory, was due to the attempts made in the first 
scenario. Additionally, there was an improvement in the team’s maturity, which in concordance with the maturity theory, 
was due to the knowledge and practical skills during scenario plays. These results indicate the importance of continuous 
tabletop training, and the use of CSCATTT as a collaborative instrument, to promote the development of collaboration and 
to test the concept of preparedness.

Keywords Collaboration exercises · Disaster education · Emergency management · Healthcare personnel training · Saudi 
Arabia · Teamwork

1  Background

The escalating number of disasters and public health emer-
gencies (DPHE) has led to a surge in property damages, 
deaths, and disabilities, and has overwhelmed healthcare 
services (Oktari et al. 2020) that requires “surge capacity” 
in a multi-agency approach, creating goal-oriented teams 
and partnerships to avoid the negative impacts of DPHEs 
(Khorram-Manesh 2020; OCHA 2022). According to the 
Merriam-Webster dictionary (2022), teamwork is used syn-
onymously as collaboration and partnership but has attracted 
different definitions in disaster research (Dickinson and 
McIntyre 1997; Finn 2008; Xyrichis and Ream 2008; Finn 
et al. 2010). Finn (2008) defined teamwork as the negoti-
ated outcome that brings the organization’s members to 
act, reason, behave, and work towards achieving a common 
organizational goal and objective (collaboration). Further-
more, according to Finn et al. (2010), teamwork is an action 
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that involves uniting different groups of employees within 
an organization for a common identity and maximizing their 
inputs to attain management objectives. However, in prac-
tice, teams may have difficulties collaborating (Diefenbach 
and Sillince 2011) due to differences in cultures and the 
manifestation of factors such as comprehensive bureaucra-
cies, decision hierarchies, language, goals and objectives, 
expectations in roles and responsibilities, and communica-
tion practices that may stem from distinct perceptions of 
what precisely a collaboration is and what it entails (Weick 
1990; Grossman et al. 2021).

The World Health Organization (WHO) (2022) empha-
sized that teamwork is a cardinal prerequisite in all phases 
of emergency management. Poor collaboration during emer-
gencies is a significant challenge affecting healthcare work-
ers (HCWs) globally (Jamshidi et al. 2019). For instance, 
American HCWs, like those in Arabic countries, experience 
difficulties working together to minimize the complications 
of disasters (Schmutz et al. 2019; Alandijany et al. 2020), 
indicating a need to determine some strategies that govern-
ments and pertinent stakeholders in the health sector can uti-
lize to foster teamwork and collaboration in DPHEs manage-
ment (Gooding et al. 2022). It is common in countries such 
as Saudi Arabia (Robertson et al. 2002) to recruit healthcare 
staff from different countries, and the mix of cultural prefer-
ences may be an obstacle to communication (Ghalib 2019). 
In addition, Arabic countries are known to have a highly 
hierarchical organization (Hofstede 1984; Shackleton and 
Ali 1990; Robertson et al. 2002; Alamri et al. 2014) and 
power distance (PD), that is, the extent to which less pow-
erful members of organizations and institutions accept and 
expect that power is distributed unequally (Hofstede 1991; 
Grossman et al. 2021). Organizational hierarchy and power 
distance may prevent team building by creating a time-con-
suming tradition of socializing (Ghalib 2019), which accord-
ing to Aldulaimi (2019), prevents innovation and handling 
change due to inert tribal and clan traditions. Face-saving is 
common and may hinder distinctness (Yaseen 2010). There 
is also a strong preference for preserving group harmony and 
showing more respect for older leaders than younger and 
more competent participants (Mostafa 2003). Furthermore, 
women are often regarded as less capable than men to lead 
an organization at a high position (Mostafa 2003; Yaseen 
2010; Ghalib 2019). Thus, based on current research and 
theory, there is a reason to expect that cultural and national 
diversities can impact the way one conceptualizes and 
approaches collaboration and that this influence may play 
out differently for collaborators, such as among employees 
in Saudi Arabia’s hospitals, hindering the effectiveness of 
teamwork (Alahmadi 2010).

Despite implementing strategies to promote and achieve 
efficient teamwork among their employees, many hospi-
tals in Saudi Arabia struggle with factors such as the lack 

of accountability, poor decision making, and inadequate 
conflict management that challenge their efforts and pre-
vent developing collaborating teams that effectively man-
age DPHEs (Sweis et al. 2013; Al Thobaity and Alsham-
mari 2020; Sultan et al. 2020; Zajac et al. 2021). Against 
this background, the Saudi Health Ministry has launched 
multiple initiatives to improve teamwork among medical 
professionals (Moussa et al 2022). Nevertheless, collabora-
tive activities are needed to adequately prepare HCWs to 
manage the ramifications of DPHEs (Alenazi et al. 2020) 
and to develop a team-building framework that involves all 
employees in a cross-disciplinary manner. Such activities, 
whether through massive online courses, webinars hybrid 
events, or video conferencing also help train and empower 
employees to solve current and prospective problems (Tanco 
et al. 2011; Sultan et al. 2021; Reiners and Jayhooni 2022), 
promoting safe and high-quality care (Rosen et al. 2018). 
This study aimed to evaluate the development of healthcare 
teamwork during collaboration exercises.

2  Methods

This study used a mixed method approach, using three-level 
collaboration tabletop exercises combined with the Com-
mand and control, Safety, Communication, Assessment, 
Treatment, Triage, Transport (CSCATTT) instrument, a 
collaborative instrument originated from the Major Incident 
Medical Management and Support courses (MIMMS) (Sul-
tan et al. 2021), to obtain quantitative data. The performance 
of 100 HCWs was assessed using the observational method 
during each step in the implementation of the CSCATTT 
instrument through two simulated scenarios. Finally, 20 
HCWs were interviewed face-to-face to obtain qualitative 
data, as part of this mixed method approach.

2.1  Course Design

A collaborative simulation exercise, using a collaborative 
instrument to exhibit stability and practice transitions, over-
laps, seamlessness, and creative thinking, through a stand-
ardized pattern.

• The three-level collaboration (3LC) exercise is a vali-
dated model with a focus on collaboration, interagency 
participation, and joint decision making (Berlin and Carl-
ström 2008). This model was chosen because it is one 
of the few models for collaboration exercises aimed at 
developing teams’ collaborative abilities and strengthen-
ing perceived levels of learning and utility by focusing 
on flexibility, improvisation, and joint evaluations and 
reducing organizational barriers (Khorram-Manesh, Ber-
lin et al. 2016; Khorram-Manesh, Lupesco et al. 2016).
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• The MIMMS stands for major incident medical manage-
ment and support (Sammut et al. 2001) and encompasses 
CSCATTT, which presents the collaborative element, 
standing for command and control, safety, communica-
tions, assessment, triage, treatment, and transportation. 
The approach and standards recommended in CSCATTT 
have proven efficient and invaluable to military and civil-
ian healthcare worldwide (McCormack and Coates 2015; 
Ronchi et al. 2016; Phattharapornjaroen et al. 2022).

2.2  Conceptual Framework

This research employed two theoretical models to evaluate 
teamwork development and bridge the gap between knowl-
edge and practice: (1) the integration of team members (Hall 
and Weaver 2001), and (2) team maturity (Sandberg 1997). 
These theoretical frameworks contribute to helping the 
HCWs integrate and collaborate in their work to overcome 
challenges (Makaram 1995). In addition, both frameworks 
support Petrie’s (1976) recommendation for “idea domi-
nance,” which emphasizes that the members should be able 
to recognize their successes and achievements, individually 
and as part of the team. The choice of these classical frame-
works is based on the characteristics of the organizational 
culture in Saudi. These frameworks explain not only ide-
alistic teams but also the challenges of collaboration and 
change within a team in terms of degrees of integration and 
maturity.

The Hall and Weaver (2001) framework explains how the 
ability of teamwork brings various team members to work 
together to achieve a common goal. The interaction model 
highlights three main theoretical categories through which 
teamwork exists in an organization: multi-professional, 
interprofessional, and trans-professional. In a multi-profes-
sional team, every team member has a specialized role for 
which he or she is best suited (Hall and Weaver 2001). In 
an interprofessional team, every team member specializes 
in a specific role, but there are interactions between team 
members. In a trans-professional team, every team member 
has a specialized role, has the freedom to interact with other 
team players, and is prepared to act on behalf of any other 
team member when needed (Hall and Weaver 2001; Berlin 
et al. 2012). Such interactions require certain collaborative 
elements (Phattharapornjaroen et al. 2022). The Sandberg 
(1997) model of team maturity assesses the achievement 
of a team with organizational objectives. According to this 
model, teams can be immature, mature, or overripe. In con-
trast to a mature team, an immature team is characterized by 
a loose interconnection between team members, a subdivi-
sion within groups, and a high degree of individualism with 
no focus on the primary objective and the organization’s 
mission. An overripe team is rigid, with its team members 
lacking flexibility and excluding new members (Sandberg 

1997). Therefore, the organization should strive to ensure 
that its team operates under the maturity category (Sandberg 
1997; Berlin et al. 2012). Such maturity may be estimated 
using an instrument such as CSCATTT (Phattharapornjaroen 
et al. 2022).

The definition of collaboration in this study is based on 
teamwork’s integration and maturity, which define collabo-
ration as a mix of activities and procedures shared among 
multiple levels (organizational and individual). It entails 
communication to yield shared responsibility and decision 
making (Castañer and Oliveira 2020) and creates interactiv-
ity by using a practical instrument like CSCATTT used as 
a planning and evaluation tool (Lozano et al. 2021). Inte-
gration and maturity are regarded as closely connected to 
collaboration, that is, an integrated and mature team will 
collaborate properly (Berlin 2014). In contrast, a non-
integrated, immature, or overripen team may have severe 
difficulties in collaboration, and they will minimize their 
task-driven reciprocity and nurture a parallel and disinte-
grated behavior (Rogers and Mulford 1985; Whetten 1985; 
Berger and Luckman 1991). Berlin and Carlström (2008) 
have explained through a model the way team members 
correspond to organize and coordinate tasks in collabora-
tion across three levels; the sequential method refers to the 
distribution of tasks by doing one after another in succes-
sive order, while with the parallel method team members 
from different disciplines meet and perform different tasks 
and activities simultaneously (Berlin and Carlström 2008). 
Finally, in the synchronous method, the team members come 
together to share the workload and accomplish tasks (Berlin 
2010).

2.3  Participants and Setting

One hundred HCWs from 10 hospitals belonging to the Min-
istry of Health in Najran, Saudi Arabia, were voluntarily 
enrolled in the 3LC training courses, held three times and on 
separate days with the same structure consisting of lectures 
and simulation scenarios, between October and November 
2020. Najran is exposed to natural and human-made hazards, 
such as flash floods in wadis, fires, sandstorms, the Covid-19 
pandemic, and armed conflicts (Saudi-Yemen Border). All 
staff engaged in disaster and emergency management in vari-
ous positions and levels, who were present throughout the 
entire courses, were included. Other HCWs were excluded.

2.4  Data Collection and Procedures

After theoretical lectures, the participants in the 3LC 
exercise courses were divided into four groups, consist-
ing of physicians, nurses, and support services workers. 
They received the necessary instructions to complete a 
side-by-side exercise in two simulated scenarios. In these 
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micro-exercises, CSCATTT was used to enable the standard-
ized management of DPHE. Scenarios were adopted from 
two realistic events within a hospital context (Fig. 1). The 
management time started when the scenario was presented 
by the exercise leaders during each scenario exercise. After 
the completion of the allotted time for working on the sce-
nario, each team demonstrated how it tackled the situation 
on its own. The exercise leaders then gave the participants 
a rapid recap of the scenario. Following that, each table’s 
attendees were asked to consider what they could have done 
differently if the same scenario was presented once again. 
Everything that participants did in the scenarios and their 
performances was observed and registered by the exercise 
leaders at each team table.

2.4.1  Approach 1: Observational

During the 3LC simulation training, a participant observa-
tion model was used to monitor each group’s performance 
and practical progress between the two scenarios by one 
observer, with a focus on time, and the 13 elements of 
CSCATTT, including appointing a leader, measuring the 

time to set up the organization, achieving a consensus in 
the team, distributing tasks among team members, prior-
itizing activities, identifying external resources, assessing 
the progress of mission (making new decisions or end the 
mission), evaluating the progress of the exercise (need for 
new inputs after discussion with exercise leaders or cancel-
ling the exercise), time to the main decision, time to tri-
age, time to treatment, time to documentation, and time to 
report to senior management. After each scenario exercise, 
the performance and practical progress of the participants 
were reviewed and discussed by the exercise leaders to reach 
a consensus. During the scenario play, the observer noted 
whether the participants followed the CSCATTT elements 
by identifying a commander and whether the commander 
managed the teamwork.

The observer also noted whether the commander ensured 
successful incident management, that is, whether he/she 
assembled a team of multiple personnel capable of over-
coming a potentially chaotic scenario and whether the team 
advanced to the sub-tactical, tactical, or operational levels. 
The data were collected via the event sampling technique 
(Black 1996), which allowed for emphasizing one specific 
subject. All other forms of conduct were dismissed. A short 
hot wash-up discussion was conducted after each scenario 
exercise. These discussions sought to address the observa-
tional data under each scenario, in addition to confirming 
and discussing the outcomes and improvement measures.

2.4.2  Approach 2: Interviews

The lead author of this article conducted individual semi 
structured interviews (mainly face-to-face, in-depth inter-
views using open-ended questions) on a systematic basis 
(Holloway and Galvin 2017) with voluntary HCWs, enrolled 
in 3LC courses. The two theoretical models—integration 
of team members in the team and team maturity—were 
explained and described to the interviewees during the inter-
views. The sampling was according to Holloway and Gal-
vin’s (2017) recommendation, that is, purposive or conveni-
ence sampling. This means a selection of participants who 
were expected to provide the best information. The method 
of introducing a theoretical framework before the interview 
aimed to motivate the respondents to interpret their expe-
riences in terms of the presented concepts (Larsson et al. 
2017; Wennman et al. 2019). Out of the 100 participants 
who were emailed by a medical secretary in each hospital, 
34 agreed to participate. Interviews were scheduled in the 
participants’ work environments and during regular work. 
Saturation was reached (repetition, recognition, and reduced 
variation in answers) with 20 responders and the interviews 
were finalized (Morse 2012).

The participants were informed that participation was 
voluntary and had no bearing on their job grades. They were 

Fig. 1  The two scenarios adopted from realistic events within a hos-
pital context for 3LC exercise courses in Najran, Saudi Arabia, in 
October and November 2020
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asked to read and sign an informed consent form before their 
interviews. The lead author piloted the interview questions 
before the principal data-gathering point. The pilot study 
involved three staff members (physician, nurse, and para-
medic) working in critical care settings. These respondents 
were not included in the main study. There were no revisions 
needed in the interview guide after the pilot study. The inter-
view guide was in English and included the demographic 
data and 10 questions. The participant’s initial answers 
allowed obtaining a comprehensive view of their experi-
ences related to exercises within the scope and goal of the 
study (Brinkmann and Kvale 2015). Each interview lasted 
50–60 min, and the audio was recorded and transcribed ver-
batim. The lead author used a field note and a reflective 
journal to record the learning-related incidents and to ponder 
the answers provided by the participants during the data col-
lection period.

2.5  Data Analysis

Microsoft Excel was used to analyze quantitative data in the 
observational approach and the interview data were analyzed 
by directed content analysis suggested by Hsieh and Shan-
non (2005). The strength of a directed approach to content 
analysis is its ability to support and expand a theoretical 
framework, which aims to conceptually extend a frame-
work and help the authors focus on the research question 
(Hsieh and Shannon 2005). Based on distinctions in the role 
of theory, Potter and Levine-Donnerstein (1999) suggested 
categorization as a deductive analysis. In the early stages of 
the analysis, we focused on gaining a more comprehensive 
understanding of the data regarding the research phenomena, 
which is the condition for teamwork building among HCWs 
in Saudi Arabia with the intent of handling DPHEs.

3  Findings

Of the 100 participants (37 females and 63 males), 82% were 
Saudi nationals and 18% were multinational. Around 27% of 
the participants were under 29 years while 19% were over 
40, and the most common age group aged between 30 and 
39 (54%). Around 37% of the respondents were nurses. The 
experience levels of the participants ranged from around 5 
years to over 25 years and 8% had more than 21 years of 
experience (Table 1).

3.1  Observational Findings

3.1.1  Scenario 1

In this scenario, there was a lack of integration among the 
team members, leading to delayed preparation and the start 

of the work. There was difficulty understanding the scenario 
content, which required further clarification by the exercise 
leaders. Most of the team members were aware of the need 
to use reversed triage principles during the event. Following 
the CSCATTT strategy, the distribution of roles was clear, 
and the managers focused on logistics and communication; 
the physicians focused on treatment, triage, and equipment; 
and the nurses focused on collaborating with physicians on 
triage and treatment, securing continuity, and giving patients 
comfort. Others were prepared to assist during heavy evacu-
ation work. The teams worked on the scenario, but the inter-
action was intermittent and hesitant.

In the second round, the team leaders pointed out the need 
for the following improvements: developing protocols for 
follow-up, for example, action cards for all involved staff, 
multiagency inclusion in the disaster plans, plans for internal 
coordination of the hospital’s departments, using a unified 
model for triage of patients in time- and staff-constrained 
circumstances, and plans for operating reversed triage. Fur-
thermore, it was suggested to develop drills to enhance the 
understanding of role distribution. The time for decision 
making was long (median = 18 min), with one exception, 
the appointment of a leader, which ranged between 3 and 8 
min (median = 4 min). Some of the tabletop exercise lead-
ers’ comments are as follows:

The teams followed the CSCATT elements, but some 
of them were not sure whether they were on the right 
track. Some were confused about where to start and 
how to distribute the mission. (Tabletop exercise 
leader, team B)

Table 1  Demographic data of the observational approach (n = 100)

Variable n Variable n

Age by year Position
20–29 27 Supportive Services (SR) 11
30–39 54 Physician (DR) 32
40–54 15 Nurse
55+ 4 (NR) 37

Paramedic (PR) 12
Hospital Director (HD) 8

Gender Level of education
Diploma 12

Male 63 Bachelor 71
Female 37 Master’s 14

Ph.D. 3
Experience by year Nationality
1−9  57 Saudi 82
10−20 35 Non-Saudi 18
21−35 8
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There was good communication, but it took some time 
to distribute the task, and the team was excellent at 
using the CSCATTT model. (Tabletop exercise leader, 
team D)
Overall, professional performance during a difficult 
and time-constrained situation involved ethical dilem-
mas and severe logistic challenges. The teams handled 
the situation very well, but new exercises to measure 
the outcomes would be helpful. (Tabletop exercise 
leader, HA)

3.1.2  Scenario 2

In this scenario, all groups improved their work, and using 
the CSCATTT instrument, they appointed the team leader 
timely, tasks and responsibilities were rapidly distributed, 
and decision making was quicker. This time, the participants 
were aware of different needs and, therefore, if necessary, 
ready to manage the situation across professions and organ-
izations. Collaboration within the teams improved from 
sequential and parallel to synchronous approaches. Moreo-
ver, there was a noticeable improvement in the teams’ perfor-
mance regarding the medical and non-medical responses and 
triage of patients. The participants gained more awareness 
of what was required of them and how to become organized.

In the second round, the team leaders pointed out the 
following potential improvements: preparing safety and 
primary and secondary triage zones, establishing a treat-
ment strategy, coordinating with military and police forces, 
designing entrance and exit for ambulances, prioritizing 
security, and performing dynamic triage. The issues dis-
cussed with teams during the second round included the 
following: (1) disagreements between the teams about the 
prioritization of patients during mass causalities; (2) prac-
tice of reversed triage (time to and performance); (3) time-
critical events in terms of expectancy and efficiency; (4) 
collaboration with other organizations; (5) possibility of 
temporary integration of police and military staff as part 
of the healthcare team; (6) using the ambulance staff at the 
scene. The time to decide was shorter among the teams, 
which may indicate coherence and preparedness. Neverthe-
less, there was one exception, the time to set up an organiza-
tion, which took 9–11 min (median = 10 min) (Table 2). The 
exercise leader’s observations based on CSCATTT showed 
improved results compared with Scenario 1. The following 
are some comments from the exercise leaders:

The team improved remarkably in following 
CSCATTT elements compared to Scenario 1. This 
time, they started to document a hospital report from 
the start, and it was sent as soon as possible. (Tabletop 
exercise leader, HSA)

They started to think logically and report to senior 
management as soon as they figured out the disaster. 
They applied CSCATTT directly this time. Again, 
overall, the teams showed satisfactory performance 
during difficult and time-constraining situations 
involving ethical dilemmas and severe logistic chal-
lenges. (Tabletop exercise leader, MJ)

3.2  Findings of the Interviews

The results of semistructured interviews with 20 of the 
HCWs, which show various perceptions, were divided into 
four themes: overall impression and improvement of per-
formance; multi-, inter-, and trans-professional teamwork 
and collaboration; immature, mature, and overripe team 
dynamic; and future development and vision of Saudi Ara-
bian emergency response and preparedness. The HCWs 
reported a high level of improvement in knowledge and 
practice, skills, confidence, and team building following 
the implementation and hot wash-up discussion after each 
scenario. HCWs indicated that collaboration exercises using 
the CSCATTT instrument were crucial for developing their 
knowledge and practice and could help them prepare for 
disasters and unforeseen events.

The participants reported that the trans-professional team 
developed because they understood the scenarios. They 
underscored that they developed their skills and knowledge 
of disaster management because of the attempts they made 
in Scenario 1. On the theoretical framework of team matu-
rity by Sandberg (1997), several participants indicated that 
immaturity in Scenario 1 was due to the team members not 

Table 2  Participants’ observation model of performance and practical 
progress between the two scenarios with a focus on time (n = 100)

Variable Scenario 
1 (Median 
values)

Scenario 
2 (Median 
values)

Leader appointed 4 2
Consensus achieved in the team 15 14
Tasks distributed in the team 6 4
Common activities prioritized 15 12
External resources identified 15 11
Mission completed 33 30
Exercise cancelled 34 30
Time to set up an organization 10 10
Time to the main decision 18 12
Time to triage 19 8
Time to treatment 26 16
Time to documentation 28 26
Time to report to senior management 27 17
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having the same knowledge and skills. While in Scenario 2, 
they become mature because of gaining knowledge, train-
ing, and resolving challenges that result in individual and 
team development. Overripe team members sought con-
trol over every aspect and showed less flexibility but in the 
end, the rest of the team took control of the situation, and 
with no disagreement. Moving into the future, the HCWs 
reported that the 3LC exercise is vital for collaboration and 
CSCATTT is a necessary instrument for evaluation of the 
outcomes in disaster management.

4  Discussion

This study emphasized the impact of culture, knowledge, 
and skills in the management of DPHEs and the importance 
of simulation training and evaluation tools for collaboration 
improvement and assessment of such progress.

4.1  Impact of the Collaboration Exercises

In this study, the use of 3LC as a collaborative exercise and 
CSCATTT as a collaborative tool improved participants’ 
knowledge, skills, integration and collaboration, and confi-
dence, through repeated exercise. According to Al-Hunaishi 
et al. (2019), disaster training may improve self-efficacy 
and increase willingness to participate and work in DPHEs. 
Although the HCWs were not confident to act in Scenario 1 
of this study, they understood the necessary steps of action in 
Scenario 2. Thus, continuous training can increase HCWs’ 
knowledge and efficiency, thus their confidence in handling 
victims of unexpected DPHEs (Sultan et al. 2020; Bista-
raki et al. 2011; Cariaso-Sugay et al. 2021). Although there 
is disagreement among scholars over the meaning of trust, 
most practitioners and scholars concur that there is a con-
nection between trust and collaboration (Ross and LaCroix 
1996; Dirks and Ferrin 2001) and that trust is one of the key 
requirements for effective collaboration (Kouzes and Posner 
2003). Continuous training may increase HCWs’ trust and 
willingness to work in cross-sectoral capacities to handle 
DPHEs (Burnett and McGuire 2020). The combination of 
3LC and the CSCATTT instrument has recently illustrated 
improvement in role distributions, enhancing the profes-
sional thinking in the field to respond to DPHEs by strength-
ening staff confidence, and lessening their internal fear of 
making mistakes (Sammut et al. 2001; Phattharapornjaroen 
et al. 2020). The exercise leaders’ observations based on 
CSCATTT showed special attention to collaboration devel-
opment (Borell and Eriksson 2013), regarding all elements 
of the instrument to guarantee command and control forma-
tion, role identification, and the assessment of short- and 
long-term consequences in planning and management of 
DPHEs. The exercise also offered multiagency discussions 

and learning opportunities from the mistakes in a safe envi-
ronment that offers the trial of new tactics, establishing a 
sense of security and order across sectors (Andersson et al. 
2013). The distribution of tasks based on CSCATTT reduced 
hierarchical communication, coordination, and collabora-
tion, and obstacles and ambiguity in the team (Sammut et al. 
2001), as reported by Phattharapornjaroen et al. (2020) who 
emphasized that CSCATTT as a collaborative instrument 
minimizes organizational barriers in favor of a collective 
increase in skills and reduction in limitations, and allows 
transition between various strategies needed, depending on 
the situation and leadership types (Sammut et al. 2001; Kahn 
et al. 2017).

4.2  Teamwork Integration and Maturity

Exercises based on the trans-professional approach to DPHE 
management enable HCWs to work under different condi-
tions, adapting to the dynamics of disasters (Al-Hunaishi 
et al. 2019; Melin Emilsson et al. 2020) and learning to work 
towards a unanimous goal. Developing team bonds, they can 
work as a team in severe conditions and understand each 
other’s capabilities and limitations (Sasangohar et al. 2020). 
This transition was seen in this study between the first and 
second scenarios.

The concept of immature behavior in this study referred 
to HCWs with inadequate knowledge and skills (Miller et al. 
2018). However, as they were trained, they acquired relevant 
knowledge and skills, as demonstrated in Scenarios 1 and 2, 
when the immaturity of most HCWs vanished and almost 
every one of them was mature enough to take part in the 
event at the end of Scenario 2. Repeating scenarios can help 
the team members move from immaturity to maturity with-
out becoming overripe, and simultaneously avoid overripe 
team members, who do not fit into the team due to tribal 
and clan traditions and other factors that influence team-
work (Sandberg 1997; Joseph 2000; Yaseen 2010; Tlaiss 
and Kauser 2020). However, according to Hathaway et al. 
(2022), more research may point out remedies for develop-
ing mixed teams of former overripe members to become 
mature. It is also important to bear in mind that one tradi-
tional behavior, which shows a preference for preserving 
group harmony, may be successful during teamwork in some 
situations, while it could be detrimental in other situations 
(Weick 1990; Aldulaimi 2019).

4.3  Saudi Culture and Awareness

Healthcare workers need to understand how their traditions 
and beliefs may positively impact teamwork and collabo-
ration in emergency management based on the CSCATTT 
strategy (Phattharapornjaroen et al. 2020; Lozano et al. 
2021). According to this study’s findings, although some 
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team members were overripe or immature, others were 
mature and ready to work as a team. As Abu Alsuood and 
Youde (2018) have observed, Saudi culture emphasizes the 
need for leaders to help their followers prioritize continu-
ous improvement. Leaders are also typically expected to 
guide their followers instead of relying on an instructional 
approach. These traditions are likely to affect how teams 
in the health sector operate, including those that manage 
emergencies. Therefore, efforts to promote collaboration 
and teamwork in emergency management should consider 
how traditions associated with Saudi culture influence teams 
operating in the health sector (Assbeihat 2016). Continuous 
training allows HCWs to share ideas, knowledge, and skills 
in disaster management (Buljac-Samardzic et al. 2020).

The future of disaster management relies on the aware-
ness of HCWs and public members. More scenarios and 
hot wash-up seminars will create more awareness about col-
laboration among HCWs and enable them to work efficiently 
and manage the DPHEs (Carpenter 1995). This study, like 
previous studies, has confirmed that collaboration exercises 
in disaster management contribute to a sufficient degree of 
the knowledge and skills needed for healthcare teams in 
their preparedness, self-efficacy, confidence, and willing-
ness to work (Berlin and Carlström 2015; Khorram-Manesh, 
Berlin et al. 2016; Khorram-Manesh, Lupesco et al. 2016; 
Calovi 2018; Magnussen et al. 2018; Sørensen et al. 2019; 
Simon et al. 2021). In addition to training HCWs, public 
awareness of disaster management in how to mitigate the 
risks for DPHEs can improve the management system in 
Saudi Arabia. To educate the public to act at various levels 
of DPHEs management or even to raise their awareness of 
any event to lessen the negative effects of any incidents, the 
CSCATTT elements can be employed (Khorram-Manesh 
et al. 2017; Khorram-Manesh 2019; Glantz et al. 2020). 
Public campaigns can be conducted in schools, markets, 
religious venues, and other public places to help the public 
understand and prepare for their role in the management of 
DPHEs globally.

4.4  Limitations

The first limitation of this study is the sample size (Noyes 
et al. 2018). However, the results may indicate a trend and 
pave the way for future research. Second, the approach 
selected for this study could be biased because of the 
involved researchers’ preferences. Hence, evidence sup-
porting a theory may be easier to get across than evidence 
refuting it (Ruggiano and Perry 2019). Third, the interview 
responses by HCWs could also be biased depending on their 
attitude and view of the subject matter and the persuading 
act of the interviewer (Hsieh and Shannon 2005). Finally, 
how the data are collected can affect their accuracy (Sherif 
2018).

5  Conclusions

This study focused on evaluating the development of 
healthcare teamwork during collaborative exercises by 
exposing HCWs to two scenarios, using a collaborative 
exercise model and a collaborative instrument, based on 
two theoretical frameworks. The tabletop training enabled 
the integration of the teams and maturity in team build-
ing and disaster management. The use of the CSCATTT 
instrument contributed to promoting the development of 
collaboration, communication, and coordination among 
the team members and allowed transition between vari-
ous strategies as needed depending on the situation. 
The theoretical frameworks used contributed to explain-
ing changes and development within a team in terms of 
integration and maturity. In-depth interviews revealed 
improved knowledge and practical skills, self-confidence, 
and ability in team building at the end of the study, which 
in concordance with the integration theory, was due to 
the attempts made in the first scenario. Additionally, the 
improvement in the team’s maturity, in concordance with 
the maturity theory, was due to the gained knowledge 
and practical skills during scenario plays. These results 
indicate the importance of continuous tabletop training, 
and the use of CSCATTT as a collaborative instrument, 
among all response agencies in Saudi Arabia, to promote 
the development of collaboration and to test the concept 
of preparedness. The study results also indicate a need 
to incorporate collaborative tabletop exercises in exist-
ing education and training curricula, among all involved 
disaster response agencies.

Declarations 

Ethical Approval This study was approved by an ethical committee 
certificate of the Institutional Review Board at the Regional Health 
Directorate in the Najran region (IRB Log Number 2021-19 E; date of 
approval: 7 April 2021).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

http://creativecommons.org/licenses/by/4.0/


191International Journal of Disaster Risk Science

1 3

References

Abu Alsuood, Y., and A. Youde. 2018. An exploration of cultural 
factors and their influence on Saudi Arabian university deans’ 
leadership perceptions and practices. Education Sciences 8(2): 
Article 57.

Alahmadi, H.A. 2010. Assessment of patient safety culture in Saudi 
Arabian hospitals. Quality and Safety in Health Care 19(5): 
e17–e17.

Alamri, A., A.I. Cristea, and M.S. Al-Zaidi. 2014. Saudi Arabian cul-
tural factors and personalized learning. In Proceedings of the 6th 
International Conference on Education and New Learning Tech-
nologies, 7–9 July 2014, Barcelona, Spain, 7114–712. 

Alandijany, T.A., A.A. Faizo, and E.I. Azhar. 2020. Coronavirus dis-
ease of 2019 (COVID-19) in the Gulf Cooperation Council (GCC) 
countries: Current status and management practices. Journal of 
Infection and Public Health 13(6): 839–842.

Aldulaimi, S.H. 2019. Leadership concept and constructs in Arabic 
philosophy. Journal of Economic Cooperation & Development 
40(2): 193–210.

Alenazi, T.H., N.F. BinDhim, M.H. Alenazi, H. Tamim, R.S. Alma-
grabi, S.M. Aljohani, M.H. Basyouni, and R.A. Almubark et al. 
2020. Prevalence and predictors of anxiety among healthcare 
workers in Saudi Arabia during the COVID-19 pandemic. Journal 
of Infection and Public Health 13(11): 1645–1651.

Al-Hunaishi, W., V.C. Hoe, and K. Chinna. 2019. Factors associated 
with healthcare workers’ willingness to participate in disasters: 
A cross-sectional study in Sana’a. Yemen. BMJ Open 9(10): 
e030547.

Al Thobaity, A., and F. Alshammari. 2020. Nurses on the frontline 
against the COVID-19 pandemic: An integrative review. Dubai 
Medical Journal 3(3): 87–92.

Andersson, A., E. Carlström, and J.M. Berlin. 2013. Organizing a 
simulated reality: On exercises with public safety organizations 
(Organisering Av En fingerad Verklighet: Om ovningar mellan 
blåljusorganisationer). Nordic Organization Studies 15(3): 34–64.

Assbeihat, J.M. 2016. The impact of collaboration among members on 
team’s performance. Management and Administrative Sciences 
Review 5(5): 248–259.

Berger, P.L., and T. Luckman. 1991. The social construction of reality. 
London: Penguin Books Ltd.

Berlin, J.M. 2010. Synchronous work: Myth or reality? A critical study 
of teams in health and medical care. Journal of Evaluation in 
Clinical Practice 16(6): 1314–1321.

Berlin, J.M. 2014. Common incentives for teamwork—The unspoken 
contract’s significance. Team Performance Management 20(1): 
65–80.

Berlin, J.M., and E.D. Carlström. 2008. The 20-minute team—A criti-
cal case study from the emergency room. Journal of Evaluation 
in Clinical Practice 14(4): 569–576.

Berlin, J.M., and E.D. Carlström. 2015. Collaboration exercises: What 
do they contribute? A study of learning and usefulness. Journal 
of Contingencies and Crisis Management 23(1): 11–23.

Berlin, J.M., E.D. Carlström, and H.S. Sandberg. 2012. Models of 
teamwork: Ideal or not? A critical study of theoretical team mod-
els. Team Performance Management 18(5–6): 328–340.

Bistaraki, A., K. Waddington, and P. Galanis. 2011. The effectiveness 
of a disaster training programme for healthcare workers in Greece. 
International Nursing Review 58(3): 341–346.

Black, N. 1996. Why we need observational studies to evaluate the 
effectiveness of health care. BMJ 312(7040): 1215–1218.

Borell, J., and K. Eriksson. 2013. Learning effectiveness of discussion-
based crisis management exercises. International Journal of Dis-
aster Risk Reduction 5: 28–37.

Brinkmann, S., and S. Kvale. 2015. Interviews: Learning the craft of 
qualitative research interviewing, 3rd edn. Thousand Oaks: Sage 
Publishing.

Buljac-Samardzic, M., K.D. Doekhie, and J.D. van Wijngaarden. 2020. 
Interventions to improve team effectiveness within health care: 
A systematic review of the past decade. Human Resources for 
Health 18(1): 1–42.

Burnett, A.L., and K. McGuire. 2020. “This is not a drill—Evacuate 
the building now!” Disaster preparedness at the outpatient surgery 
department: An experiential lesson. Journal of Pediatric Surgical 
Nursing 9(2): 37–42.

Calovi, M. 2018. Healthcare and disaster management: A geographi-
cal approach. Doctoral thesis. Scuola Universitaria Superiore 
Sant’anna, Pisa, Italy.

Cariaso-Sugay, J., M. Hultgren, B.A. Browder, and J.L. Chen. 2021. 
Nurse leaders’ knowledge and confidence in managing disasters 
in the acute care setting. Nursing Administration Quarterly 45(2): 
142–151.

Carpenter, J. 1995. Interprofessional education for medical and nursing 
students: Evaluation of a programme. Medical Education 29(4): 
265–272.

Castañer, X., and N. Oliveira. 2020. Collaboration, coordination, and 
cooperation among organizations: Establishing the distinctive 
meanings of these terms through a systematic literature review. 
Journal of Management 46(6): 965–1001.

Dickinson, T.L., and R.M. McIntyre. 1997. A conceptual framework 
for teamwork measurement. In Team performance assessment 
and measurement: Theory, methods, and applications, ed. M.T. 
Brannick, E. Salas, and C. Prince, 19–43. Hillsdale, NJ: Lawrence 
Erlbaum Associates Publishers.

Diefenbach, T., and J.A. Sillince. 2011. Formal and informal hierarchy 
in different types of organization. Organization Studies 32(11): 
1515–1537.

Dirks, K.T., and D.L. Ferrin. 2001. The role of trust in organizational 
setting. Organizational Sciences 12: 450–467.

Finn, R. 2008. The language of teamwork: Reproducing professional 
divisions in the operating theatre. Human Relations 61(1): 
103–130.

Finn, R., M. Learmonth, and P. Reedy. 2010. Some unintended effects 
of teamwork in healthcare. Social Science & Medicine 70(8): 
1148–1154.

Ghalib, Z.A.Q. 2019. The impact of cross-cultural organizations on 
teamwork performance: A Yemeni perspective. European Jour-
nal of Business and Management. https:// doi. org/ 10. 7176/ ejbm/ 
11- 14- 13.

Glantz, V., P. Phattharapornjaroen, E. Carlström, and A. Khorram-
Manesh. 2020. Regional flexible surge capacity—A flexible 
response system. Sustainability 12(15): Article 5984.

Gooding, K., M.P. Bertone, G. Loffreda, and S. Witter. 2022. How 
can we strengthen partnership and coordination for health system 
emergency preparedness and response? Findings from a synthesis 
of experience across countries facing shocks. BMC Health Ser-
vices Research 22(1): 1–19.

Grossman, R., M.S. Campo, J. Feitosa, and E. Salas. 2021. Cross-
cultural perspectives on collaboration: Differences between the 
Middle East and the United States. Journal of Business Research 
129: 2–13.

Hall, P., and L. Weaver. 2001. Interdisciplinary education and team-
work: A long and winding road. Medical Education 35(9): 
867–875.

Hathaway, J.R., B.A. Tarini, S. Banerjee, C.O. Smolkin, J.A. Koos, 
and S. Pati. 2022. Healthcare team communication training in 
the United States: A scoping review. Health Communication 15: 
1–26.

https://doi.org/10.7176/ejbm/11-14-13
https://doi.org/10.7176/ejbm/11-14-13


192 Sultan et al. Disaster Collaborative Exercises for Healthcare Teamwork

1 3

Hofstede, G. 1984. Culture’s consequences: International differences 
in work-related values. London: Sage.

Hofstede, G. 1991. Empirical models of cultural differences. In 
Contemporary issues in cross-cultural psychology, ed. N. Blei-
chrodt, and P.J.D. Drenth, 4–20. San Diego: Swets & Zeitlinger 
Publishers.

Holloway, I., and K. Galvin. 2017. Qualitative research in nursing and 
healthcare, 4th edn. London: Wiley-Blackwell.

Hsieh, H.F., and S.E. Shannon. 2005. Three approaches to qualitative 
content analysis. Qualitative Health Research 15(9): 1277–1288.

Jamshidi, H., R.K. Jazani, A. Alibabaei, S. Alamdari, and M.N. Kaly-
ani. 2019. Challenges of cooperation between the pre-hospital and 
in-hospital emergency services in the handover of victims of road 
traffic accidents: A qualitative study. Investigación y educación en 
enfermería 37(1): 70–79.

Joseph, S., ed. 2000. Gender and citizenship in the Middle East. Syra-
cuse: Syracuse University Press.

Kahn, C.A., K.L. Koenig, and C.H. Schultz. 2017. Emergency physi-
cian disaster deployment: Issues to consider and a model policy. 
Prehospital and Disaster Medicine 32(4): 462–464.

Khorram-Manesh, A. 2019. Learning to respect diversity, gender equal-
ity, and collaboration: A childhood agenda or the content of a 
leadership development program. Disaster, Diversity and Emer-
gency Preparation 146: Article 11.

Khorram-Manesh, A. 2020. Flexible surge capacity—Public health, 
public education, and disaster management. Health Promotion 
Perspectives 10(3): 175–179.

Khorram-Manesh, A., J. Berlin, and E. Carlström. 2016. Two validated 
ways of improving the ability of decision-making in emergencies; 
Results from a literature review. Bulletin of Emergency & Trauma 
4(4): Article 186.

Khorram-Manesh, A., O. Lupesco, T. Friedl, G. Arnim, K. Kaptan, 
A.R. Djalali, M. Foletti, and P.L. Ingrasia et al. 2016. Education 
in disaster management: What do we offer and what do we need? 
Proposing a new global program. Disaster Medicine and Public 
Health Preparedness 10(6): 854–873.

Khorram-Manesh, A., H. Lönroth, P. Rotter, M. Wilhelmsson, J. Are-
myr, A. Berner, A.N. Andersson, and E. Carlström. 2017. Non-
medical aspects of civilian-military collaboration in the man-
agement of major incidents. European Journal of Trauma and 
Emergency Surgery 43(5): 595–603.

Kouzes, J., and B. Posner. 2003. The leadership challenge, 3rd edn. 
San Francisco: Jossey-Bass.

Larsson, L.G., S. Bäck-Pettersson, S. Kylén, B. Marklund, and E. Carl-
ström. 2017. Primary care managers’ perceptions of their capa-
bility in providing care planning to patients with complex needs. 
Health Policy 121(1): 58–65.

Lozano, R., M. Barreiro-Gen, and A. Zafar. 2021. Collaboration for 
organizational sustainability limits to growth: Developing a fac-
tors, benefits, and challenges framework. Sustainable Develop-
ment 29(4): 728–737.

Magnussen, L.I., E. Carlstrøm, J.L. Sørensen, G.E. Torgersen, E.F. 
Hagenes, and E. Kristiansen. 2018. Learning and usefulness stem-
ming from collaboration in a maritime crisis management exercise 
in northern Norway. Disaster Prevention and Management: An 
International Journal 27(1): 129–140.

Makaram, S. 1995. Interprofessional cooperation. Medical Education 
29: 65–69.

McCormack, R., and G. Coates. 2015. A simulation model to enable 
the optimization of ambulance fleet allocation and base station 
location for increased patient survival. European Journal of Oper-
ational Research 247(1): 294–309.

Melin Emilsson, U., A.L. Strid, and M. Söderberg. 2020. Lack of 
coordination between health care and social care in multi-profes-
sional teamwork—The obstacle for coherent care of older people 

suffering from multi-morbidity. Journal of Population Ageing 
15(2): 319–335.

Merriam-Webster. 2022. Teamwork. https:// www. merri am- webst er. 
com/ thesa urus/ teamw ork. Accessed 18 Nov 2022.

Miller, C.J., B. Kim, A. Silverman, and M.S. Bauer. 2018. A systematic 
review of team-building interventions in non-acute healthcare set-
tings. BMC Health Services Research 18(1): 1–21.

Morse, J.M. 2012. Qualitative health research: Creating a new disci-
pline. Walnut Creek: Left Coast Press.

Mostafa, M.M. 2003. Attitudes towards women who work in Egypt. 
Women in Management Review 18(5): 252–266.

Moussa, F.L., M. Moussa, H.A. Sofyani, B.H. Alblowi, Y.A. Oqdi, S. 
Khallaf, H.S. Alharbi, and A. Albarqi. 2022. Attitudes of critical 
care nurses towards teamwork and patient safety in Saudi Ara-
bia: A descriptive cross-sectional assessment. Healthcare 10(10): 
Article 1866.

Noyes, J., A. Booth, K. Flemming, R. Garside, A. Harden, S. Lewin, 
T. Pantoja, and K. Hannes et al. 2018. Cochrane qualitative 
and implementation methods group guidance series—Paper 3: 
Methods for assessing methodological limitations, data extrac-
tion, and synthesis, and confidence in synthesized qualitative 
findings. Journal of Clinical Epidemiology 97: 49–58.

OCHA (United Nations Office for the Coordination of Humanitar-
ian Affairs). 2022. Surge capacity. https:// www. unocha. org/ 
our- work/ coord inati on/ surge- capac ity. Accessed 10 Nov 2022.

Oktari, R.S., K. Munadi, R. Idroes, and H. Sofyan. 2020. Knowl-
edge management practices in disaster management: Systematic 
review. International Journal of Disaster Risk Reduction 51: 
Article 101881.

Petrie, H.G. 1976. Do you see what I see? The epistemology of 
interdisciplinary inquiry. Educational Researcher 5(2): 9–15.

Phattharapornjaroen, P., E. Carlström, and A. Khorram-Manesh. 
2022. Developing a conceptual framework for flexible surge 
capacity based on complexity and collaborative theoretical 
frameworks. Public Health 208: 46–51.

Phattharapornjaroen, P., V. Glantz, E. Carlström, L. Dahlén Hol-
mqvist, and A. Khorram-Manesh. 2020. Alternative leadership 
in flexible surge capacity—The perceived impact of tabletop 
simulation exercises on Thai emergency physicians’ capability 
to manage a major incident. Sustainability 12(15): Article 6216.

Potter, W.J., and D. Levine-Donnerstein. 1999. Rethinking validity 
and reliability in content analysis. Journal of Applied Commu-
nication Research 27: 258–284.

Reiners, R., and S. Jayhooni. 2022. Evolving pattern candidates 
for setting up educational online seminars: Findings from the 
COVID-19 pandemic. In Proceedings of the 27th European 
Conference on Pattern Languages of Programs (EuroPLop ‘22), 
6–10 July 2022, Irsee, Germany, Article 16.

Robertson, C.J., J.A. Al-Khatib, and M. Al-Habib. 2002. The rela-
tionship between Arab values and work beliefs: An exploratory 
examination. Thunderbird International Business Review 44(5): 
583–601.

Rogers, D.L., and C.L. Mulford. 1985. The historical development. 
In Interorganizational coordination: Theory, research, and 
implementation, ed. D.L. Roger, and D.A. Whetten. Ames: Iowa 
State University Press.

Ronchi, E., D. Nilsson, S. Kojić, J. Eriksson, R. Lovreglio, H. 
Modig, and A.L. Walter. 2016. A virtual reality experiment on 
flashing lights at emergency exit portals for road tunnel evacu-
ation. Fire Technology 52(3): 623–647.

Rosen, M.A., D. DiazGranados, A.S. Dietz, L.E. Benishek, D. 
Thompson, P.J. Pronovost, and S.J. Weaver. 2018. Teamwork 
in healthcare: Key discoveries enabling safer, high-quality care. 
American Psychologist 73(4): 433–450.

Ross, W., and J. LaCroix. 1996. Multiple meanings of trust in nego-
tiation theory and research: A literature review and integrative 

https://www.merriam-webster.com/thesaurus/teamwork
https://www.merriam-webster.com/thesaurus/teamwork
https://www.unocha.org/our-work/coordination/surge-capacity
https://www.unocha.org/our-work/coordination/surge-capacity


193International Journal of Disaster Risk Science

1 3

model. International Journal of Conflict Management 7(4): 
314–360.

Ruggiano, N., and T.E. Perry. 2019. Conducting secondary analysis 
of qualitative data: Should we, can we, and how?. Qualitative 
Social Work 18(1): 81–97.

Sammut, J., D. Cato, and T. Homer. 2001. Major Incident Medi-
cal Management and Support (MIMMS): A practical, multiple 
casualty, disaster-site training course for all Australian health 
care personnel. Emergency Medicine 13(2): 174–180.

Sandberg, H. 1997. Team development on research foundation (En 
forskningsbas för teamutveckling). Västerås: Mälardalen Uni-
versity Press (in Swedish).

Sasangohar, F., J. Moats, R. Mehta, and S.C. Peres. 2020. Disaster 
ergonomics: Human factors in COVID-19 pandemic emergency 
management. Human Factors 62(7): 1061–1068.

Schmutz, J.B., L.L. Meier, and T. Manser. 2019. How effective is 
teamwork really? The relationship between teamwork and per-
formance in healthcare teams: A systematic review and meta-
analysis. BMJ Open 9(9): Article e028280.

Shackleton, V.J., and A.H. Ali. 1990. Work-related values of managers: 
A test of the Hofstede model. Journal of Cross-Cultural Psychol-
ogy 21(1): 109–118.

Sherif, V. 2018. Evaluating preexisting qualitative research data for 
secondary analysis. Forum Qualitative Sozialforschung/Forum: 
Qualitative Social Research. https:// doi. org/ 10. 17169/ fqs- 19.2. 
2821.

Simon, R., A. Morarji, and K. Ganesamurthy. 2021. Disaster manage-
ment—Hospital perspective. International Journal of Research 
and Analytical Reviews 8(1): 390–394.

Sørensen, J.L., E.D. Carlström, G.E. Torgersen, A.M. Christiansen, 
T.E. Kim, S. Wahlstrøm, and L.I. Magnussen. 2019. The organizer 
dilemma: Outcomes from a collaboration exercise. International 
Journal of Disaster Risk Science 10(2): 261–269.

Sultan, M.A.S., A. Khorram-Manesh, E. Carlström, J. Berlin, and J.L. 
Sørensen. 2021. Impact of virtual disaster collaboration exercises 
on disaster leadership at hospitals in Saudi Arabia. International 
Journal of Disaster Risk Science 12(6): 879–889.

Sultan, M.A.S., J.L. Sørensen, E. Carlström, L. Mortelmans, and 
A. Khorram-Manesh. 2020. Emergency healthcare providers’ 

perceptions of preparedness and willingness to work during disas-
ters and public health emergencies. Healthcare 8(4): Article 442.

Sweis, R.J., A. Al-Mansour, M. Tarawneh, and G. Al-Dweik. 2013. 
The impact of total quality management practices on employee 
empowerment in the healthcare sector in Saudi Arabia: A study 
of King Khalid Hospital. International Journal of Productivity 
and Quality Management 12(3): 271–286.

Tanco, M., C. Jaca, E. Viles, R. Mateo, and J. Santos. 2011. Healthcare 
teamwork best practices: Lessons for industry. The TQM Journal 
23(6): 598–610.

Tlaiss, H., and S. Kauser. 2020. Women in management in Lebanon. In 
Women in management worldwide, ed. M.J. Davidson, R.J. Burke, 
and A.M. Richardsen, 299–315. London: Routledge.

Weick, K.E. 1990. The vulnerable system: An analysis of the Tenerife 
air disaster. Journal of Management 16(3): 571–593.

Wennman, I., M. Wittholt, E. Carlström, T. Carlsson, and A. Khorram-
Manesh. 2019. Urgent care center in Sweden—The integration of 
teams and perceived effects. The International Journal of Health 
Planning and Management 34(4): 1205–1216.

Whetten, D.A. 1985. Objectives and issues: Setting the stage. In Inter-
organizational coordination: Theory, research, and implementa-
tion, ed. D.L. Roger, and D.A. Whetten. Ames: Iowa State Uni-
versity Press.

WHO (World Health Organization). 2022. East Africa steps up health 
emergency readiness, response: The East Africa region faces 
recurrent outbreaks and disasters. Geneva: WHO. https:// who- 
africa. africa- newsr oom. com/ press/ east- africa- steps- up- health- 
emerg ency- readi ness- respo nse? lang= en. Accessed 18 Oct 2022.

Xyrichis, A., and E. Ream. 2008. Teamwork: A concept analysis. Jour-
nal of Advanced Nursing 61(2): 232–241.

Yaseen, Z. 2010. Leadership styles of men and women in the Arab 
world. Education, Business and Society: Contemporary Middle 
Eastern Issues 3(1): 63–70.

Zajac, S., A. Woods, S. Tannenbaum, E. Salas, and C.L. Holladay. 
2021. Overcoming challenges to teamwork in healthcare: A team 
effectiveness framework and evidence-based guidance. Frontiers 
in Communication 6: Article 606445.

https://doi.org/10.17169/fqs-19.2.2821
https://doi.org/10.17169/fqs-19.2.2821
https://who-africa.africa-newsroom.com/press/east-africa-steps-up-health-emergency-readiness-response?lang=en
https://who-africa.africa-newsroom.com/press/east-africa-steps-up-health-emergency-readiness-response?lang=en
https://who-africa.africa-newsroom.com/press/east-africa-steps-up-health-emergency-readiness-response?lang=en

	Disaster Collaborative Exercises for Healthcare Teamwork in a Saudi Context
	Abstract
	1 Background
	2 Methods
	2.1 Course Design
	2.2 Conceptual Framework
	2.3 Participants and Setting
	2.4 Data Collection and Procedures
	2.4.1 Approach 1: Observational
	2.4.2 Approach 2: Interviews

	2.5 Data Analysis

	3 Findings
	3.1 Observational Findings
	3.1.1 Scenario 1
	3.1.2 Scenario 2

	3.2 Findings of the Interviews

	4 Discussion
	4.1 Impact of the Collaboration Exercises
	4.2 Teamwork Integration and Maturity
	4.3 Saudi Culture and Awareness
	4.4 Limitations

	5 Conclusions
	References




