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Abstract

Purpose — Disasters pose a significant threat to healthcare systems, underscoring the need for evidence based operational frameworks to enhance
the efficiency and effectiveness of pharmaceutical supply operations. Therefore, an operational framework for managing pharmaceutical supply was
developed and validated through a multi-stage process, including scoping reviews, in-depth interviews and world cafe discussion methods. This
study aims to further evaluate the effectiveness of the operational framework through a tabletop exercise.

Design/methodology/approach — A multi-hazard tabletop exercise was developed by the research team from March to July 2024 and conducted
during a three-day workshop in August 2024. The exercise involved 25 participants from various operational levels, who were exposed to the
scenarios first without the aid of the operational framework and then with the operational framework. Participants’ perceptions of disaster
management activities, the framework’s effectiveness and the conduct and design of the exercise were gathered through a pre- and post-survey and
hot wash assessment.

Findings — Participants’ understanding and capability in disaster management activities were significantly improved after being introduced to the
operational framework (p < 0.001). Most participants strongly agreed and agreed that the operational framework was comprehensive (96%, 24/25), easy to
understand (100%, 25/25), enhanced efficiency (96%, 24/25) and facilitated effective coordination (96%, 24/25) and communication (96%, 24/25). All
participants also strongly agreed and agreed that the tabletop exercise was well-structured, realistic and met its objectives.

Practical implications — This study demonstrated that the operational framework enhances policymakers and practitioners understanding and
capabilities in managing pharmaceutical supply operations in multi-hazard disaster scenarios. The operational framework provides valuable
guidance for efficient decision-making among practitioners and policymakers, enhancing effectiveness, efficiency and resilience in pharmaceutical
supply operations.

Originality/value — There is a notable gap in the literature concerning the practical application and evaluation of frameworks in managing
pharmaceutical supply operations in disaster settings. While conceptual models exist, few studies have rigorously tested their effectiveness in real-world or
simulated disaster contexts. This paper aims to address this gap by presenting a practical and comprehensive operational framework that has been
rigorously tested across multiple hazard scenarios throughout all phases of the disaster management cycle and at multiple operational levels.
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ensuring the pharmaceutical is delivered to the right place, in
the right quality and quantity, at the right time and at the right
price to meet the needs of the affected population during a
disaster (Raj er al., 2022). It involves various activities such as
supply chain coordination, resource management and
allocation, and inventory management, all of which demand
robust and responsive operations to meet the healthcare needs
of affected individuals during a disaster (Uthayakumar and
Priyan, 2013). Under normal conditions, the complexity of the
pharmaceutical supply chain operations is often invisible,
owing to stable production flows and routine operations
governed by established standard operating procedures
(Adsanver et al., 2024). However, the presence of multiple
stakeholders, regulatory complexities, specific operational
requirements and the unpredictable nature of disasters can put
tremendous strain on standard operations, resulting in
ineffective management (Wahab ez al., 2024).

Past disasters have highlighted that effective preparedness
and response efforts must extend beyond individual
organisations or isolated levels within the supply chain (Kovacs
and Sigala, 2021). Disaster response typically involves a wide
range of responders, each fulfilling specific roles essential to
disaster management, with each group contributing critically at
different stages of disaster response (Hoang ez al., 2024). As
secondary responders, pharmaceutical supply operational
teams play a vital role in ensuring the continuity of healthcare
operations. Effective collaboration and coordination between
first and second responders ensure that victims receive timely,
appropriate and safe medical care during disasters. The
integration of pharmaceutical supply operational teams into the
disaster response framework is especially significant, given their
expertise in logistics and supply chain management (Adsanver
et al., 2024). Therefore, strengthening the capabilities of
pharmaceutical supply operational teams is a critical
component of disaster risk reduction efforts, enabling more
effective preparedness, response and recovery.

Although a disaster is inevitable, research in disaster
operations can play a crucial role in enhancing decision-making
and management processes, thereby improving the efficiency
and effectiveness of supply chain performance (Altay and
Green, 2006; Tippong er al., 2022). Several operational
inefficiencies have been identified in managing pharmaceutical
supply operations during disasters, including inadequate
response to sudden surges in demand, poor coordination
among stakeholders within supply chain networks, and
inefficiency in warehousing, distribution, monitoring and
disposal processes (Dolinskaya er al., 2018; Papalexi er al.,
2020). An operational framework that provides a structured
approach to implementing and managing processes,
clearly defining key components, workflows and their
interconnections, can effectively support pharmaceutical
supply operations during disasters (Paciarotti ez al., 2021).

Several studies have provided valuable insights into
frameworks for managing supply operations during disasters
(Negi and Negi, 2021; Timperio ez al.,, 2016; Raillani ez al.,
2020; Kaur and Singh, 2020; Husain er al., 2016). Negi and
Negi (2021) explored humanitarian logistics during the disaster
preparedness and response phases. Similarly, Timperio er al
(2016) developed a decision-making framework in the same
disaster phase. Raillani ez al. (2020) introduced a framework
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centred on risk management within the supply chain, while
Kaur and Singh (2022) proposed a disaster-resilient framework
specifically for the procurement process, and Husain ez al.
(2016) focused on a framework for flood disaster relief.
Organisations such as the United States Agency for
International Development (USAID) and the Administration
for Strategic Preparedness and Response (ASPR TRACIE)
have published several guidelines to enhance pharmaceutical
supply operations in disaster preparedness and response
(USAID, 2019; ASPR TRACIE, 2024). Despite increasing
recognition of the importance of pharmaceutical supply
operations in disaster contexts, there remains a lack of in-depth
studies and comprehensive operational guidelines that clearly
outline the essential components and practical steps for
implementation (Negi and Negi, 2021; Timperio ez al., 2016;
Raillani er al., 2020; Kaur and Singh, 2020; Husain ez al.,
2016). In response to this gap, the research team developed a
comprehensive operational framework through a scoping
review aimed at supporting pharmaceutical supply
management across all phases of the disaster management
cycle — mitigation, preparedness, response and recovery
(Ahmad Hamdi er al., 2024). While the operational framework
is conceptually robust, it has yet to be tested for its usability and
effectiveness in real-world or simulated disaster settings. To
advance its practical application, there is a need to adopt an
implementation science approach, which considers the
contextual factors that influence the adoption and integration
of evidence-based strategies into routine practice (Bauer and
Kirchner, 2020). This approach helps bridge the persistent gap
between theoretical development and operational realities,
making it particularly relevant for disaster preparedness and
response.

In this context, disaster simulation exercises have emerged
as essential tools for enhancing disaster readiness (Skryabina
eral., 2017). Specifically, tabletop exercises offer a controlled
yet realistic environment to test procedures, clarify roles, and
identify potential gaps in disaster response. A systematic
review by Mahdi ez al. (2023) underscores the value of such
simulation exercises in disaster medicine, while earlier work
by Skryabina et al. (2017) highlights their critical role in
health sector preparedness. However, despite a growing body

of literature on simulation-based training, there is a
noticeable lack of empirical studies focusing on
pharmaceutical supply management among secondary

responders. Existing studies by Ghiga ez al. (2021) and Gralla
et al. (2015), though informative, often focus on a single
hazard type or a specific phase of disaster management and
do not involve multiple operational teams collaboratively
managing pharmaceutical operations.

To ensure that the operational framework meets the
complex demands of real disaster settings, a tabletop exercise
was identified as the most appropriate platform for
evaluation. This method enables rigorous testing of the
operational framework’s practicality, relevance and
adaptability across various disaster phases and stakeholder
roles (Schumacher ez al., 2022; Watson ez al., 2021; WHO,
2017). To facilitate the practical application of the
operational framework, a tabletop exercise incorporating a
multi-hazard scenario was designed to test its usability and
train participants in its implementation. Hence, this study
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aims to evaluate the effectiveness of the newly developed
operational framework for managing pharmaceutical supply
during disaster scenarios while examining how well the
operational framework supports coordination and decision-
making among multiple stakeholders through their
engagement in the simulation exercise across various phases
of the disaster management cycle.

Methods

Study design

This study was conducted as a mixed-methods study approach,
combining both quantitative and qualitative methods, to
evaluate the effectiveness of the operational framework for
managing pharmaceutical supply operations during disasters
through designing and conducting a simulated tabletop
exercise. Through realistic scenarios, tabletop exercises enable
participants to evaluate the operational framework usefulness
in disaster management and assess their understanding and
response capabilities related to pharmaceutical supply
operations management during a disaster. This study presents a
unique tabletop exercise that adopts a multi-hazard approach
by integrating diverse disaster scenarios, promoting cross-level
interaction through role-specific cards, encompassing all
phases of the disaster management cycle and applying an
operational framework to guide decision-making and response
activities.

Participant selection and recruitment

The operational framework and tabletop exercise were
developed between March and July 2024 with various expert
team members, including representatives from the disaster
units and management of the Ministry of Health (MoH), the
Ministry of Defence (MoD), the National Defence
University of Malaysia (NUDM) and Health-related Non-
Governmental Organisations (HNGOs). The real tabletop
simulation was conducted in a three-day workshop from 13
to 15 August 2024. During the tabletop exercise, a total of 25
pharmacists who manage pharmaceutical supply operations
at the district, state or national levels within Malaysia’s
public healthcare system, with diverse practice levels and
geographic representation, were purposively invited to
participate in the tabletop exercise study. The participants
consist of health-system pharmacists, state pharmacists,
hospital pharmacists, district health office pharmacists and
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health clinic pharmacists. Before the study, participants were
contacted via email, informed about the study, and invited to
participate. In this study, the roles assigned to players during
the tabletop aligned with their actual
responsibilities, enhancing the realism and effectiveness of
the training and strengthening the validity of its outcomes.
This study was conducted in collaboration with the
Pharmacy Practice and Development Division, Ministry of
Health Malaysia.

exercise

Study instruments

Pharmaceutical supply operations management framework for a
disaster

This study introduced participants to a newly developed
operational framework for managing pharmaceutical supplies
for a disaster. The operational framework was developed
using the triple diamond design process model (Pyykko ez al.,
2021), as presented in Figure 1. A scoping review and in-
depth interviews with interdisciplinary experts were
conducted to identify and integrate evidence (Ahmad Hamdi
et al.,, 2024). These findings were then analysed and
synthesised to develop the operational framework, which was
further validated through a World Cafe conversation method
among experts in the area (Ahmad Hamdi ez al., 2025). The
operational framework outlines the essential components and
strategies for managing pharmaceutical supply operations
across the mitigation, preparedness, response and disaster
recovery phases. It was designed in a flowchart format to
provide healthcare supply chain managers, policymakers and
operational teams with a structured approach, serving as a
comprehensive reference for decision-making. This
operational framework adopts a multi-hazard approach to
address a range of disaster scenarios, including pandemics,
chemical, biological, radiological, nuclear and explosive
(CBRNE) incidents, mass casualty events and floods, with a
specific focus on downstream activities within the
pharmaceutical supply chain. It comprises three key
components: operational ~management, management
support, resources and tools. The operational framework
addresses surges in pharmaceutical demand, logistical
challenges, supply disruptions and the need for emergency
medical team support. The operational framework utilised in
this study is presented in Figure 2.

Figure 1 The conceptual framework for developing pharmaceutical supply operations management framework for a disaster

First
Proposal

Design
Criteria

Scoping Review
In-Depth Interviews

Source: Authors’ own work

World Café Conversations

Outcome

Prototype

Tabletop Exercise
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Figure 2 Pharmaceutical supply operations management framework for a disaster

@ Operational Management Components

RECOVERY PHASE

©

RESPONSE

Source: Authors’ own work

A self-developed tabletop exercise module to evaluate
the effectiveness of the pharmaceutical supply
operations management framework for a disaster
Tabletop exercise design and conduct

In this study, a tabletop exercise module was developed to train
participants and simultaneously evaluate the effectiveness of
the operational framework (Ahmad Hamdi ez al., 2024). The
tabletop exercise was developed following the design steps
outlined by the World Health Organisation (WHO, 2017). The
tabletop scenarios were initially developed by the academic
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team, consisting of HH, EH and MMB, and subsequently
refined by the seven expert team members, who had experience
in managing pharmaceutical supply operations during disasters
and expertise in conducting tabletop exercises. A content
validation of the tabletop exercise was then sought from four
expert panels from the Humanitarian Assistance and Disaster
Relief Research Centre at NUDM to ensure that the scenario
was realistic. An outline of the tabletop exercise design is
presented in Table 1. The tabletop exercise included various
exercise materials, including the participant’s guide, master
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Table 1 Tabletop exercise design

Volume 16 - Number 3 - 2026 - 305-324

Design element

Detail

Scope

Exercise length
Types of hazards

Facilitator involvement
Exercise style

Mission area

Capabilities tested during the
tabletop exercise

This tabletop exercise was designed to evaluate the preparedness and response capabilities of operational teams at
multiple levels in managing pharmaceutical supply operations throughout the various phases of a disaster
13 hours

Multihazards
«  Pandemic
«  Floods

« (BRNEincidents

Mild involvement

Face to face

Mitigation, preparedness, response and recovery

Risk management, incident management, communications and coordination, needs assessment, surge capacity,
stockpiling strategies, quantity forecasting, procurement and sourcing of critical supplies, supply and demand

management, deployment of mobile teams, donation management, evacuation planning and human resource

management

Multi-role exercise including:
+  Hospital Pharmacy

«  Health Clinic Pharmacy

Players roles

«  District Health Office Pharmacy

« State Pharmacy

+  Health System Pharmacy
Participants +  Players

«  Controllers

«  Facilitators

«  Evaluators

«  Observer
Evaluations :

+  Hotwash

Source(s): Authors’ own work

Pre-post tabletop exercise survey

scenario, exercise briefing presentations, exercise evaluation
guide, facilitator guide and participant feedback form. The
blueprint of the tabletop exercise, outlining the scenario and
the specific capabilities evaluated during the exercise, is
presented in Appendix 1.

Exercise evaluation

The pre-post survey was designed to assess changes in
participants’ knowledge, confidence and understanding before
and after the tabletop exercise, thereby contributing to the
evaluation of both the operational framework and the exercise
itself. While this method provides valuable quantitative data, it
has limitations in capturing the underlying rationale behind
participants’ decisions and the contextual challenges
encountered during the exercise. Therefore, a hot wash session
is essential to complement the pre-post survey. Conducted
immediately following the tabletop exercise, this session
enables participants to reflect on their actions and share insights
into their experiences. The hot wash generates rich qualitative
data that helps contextualise and explain the findings of the pre-
post survey. Together, these evaluation methods provide a
more comprehensive understanding of the effectiveness of the
operational framework.

Using literature review and expert input, a self~administered
questionnaire was developed to the pre-post
participants’ understanding and capabilities in operational
management during a disaster (Watson er al., 2021), with
questions related to exercise design and conduct were used based
on the WHO guidelines for evaluating tabletop exercise (WHO,

evaluate
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2017). Six experts in the field, consisting of academia and MoH
practitioners, evaluated the construct and content validity of the
survey. The pre-workshop survey contained seven demographic
questions, such as participants’ primary role, state or territory of
practice, years of practice, prior disaster management training,
prior disaster experience and eight Likert-scale questions on
perceptions of their own capability and understanding in
managing pharmaceutical supply operations during a disaster. The
post-survey comprised 36 questions of the following: 10 questions
to re-evaluate participant capability and understanding regarding
pharmaceutical supply operations in a disaster, 15 questions on the
operational framework’s usefulness and 11 questions for
effectiveness evaluation of the tabletop exercise. Participants were
also given an open-ended question to share general comments
about the operational framework and the tabletop exercise. During
the exercise, hot wash activities were conducted immediately after
its completion to gather qualitative feedback from participants on
the operational framework. The study instrument used in this
study is available in Appendix 2.

Data collection and intervention

Participants who agreed to participate were first required to sign an
informed consent form. Before the tabletop exercise began,
participants received a briefing on its objectives, structure, flow
and the roles they would be expected to play. They were then
divided into four groups, with six to seven members in each group.
Based on their backgrounds (practice setting), participants were
then given their individual role cards with fictional facility profiles
and assigned roles to play throughout the tabletop exercise. Before
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the simulation took place, the participants received a self-
administered pre-survey to evaluate their baseline understanding
and capability in managing pharmaceutical supply operations
during a disaster and undergo an icebreaking session to create a
comfortable and collaborative atmosphere among participants.
Facilitators introduced multiple injects containing information and
challenges that simulated a real disaster, and participants were
required to respond according to their assigned roles using
available resources and capacity, such as plans and guidelines, as
they would in a real situation. They navigated challenges across
various disaster phases and made critical decisions to ensure the
continuous supply of medications. In total, participants were
exposed to three disaster scenarios, including a pandemic, floods
and a CBRNE event, which consisted of 13 total injections
containing information, scenario updates and challenges
introduced during the exercise. At first, they were asked to respond
to the scenario without the guide of the operational framework,
and after a few injections, they were introduced to the operational
framework and received a briefing about the operational
framework. Following this, the participants completed the rest of
the scenarios and injections with the operational framework.

Hot wash activities were conducted to allow participants to
discuss their experiences in facing the disaster scenario.
Participants were informed to actively participate in the group
discussion to complete all 13 injections. Participants were then
asked to rate their perceptions of their own capabilities and
understanding of managing pharmaceutical supply operations
during a disaster and assess the wusefulness of the
pharmaceutical supply operations management framework in
the post-survey collected electronically from participants via
Google Forms. Pre- and post-responses were matched by
information on the unique roles of participants within their
groups during the tabletop exercise. Participants’ views and
feedback on performance analysis, lessons learned and
improvement plans were gathered during the hot wash
activities and debriefing session at the end of the exercise, in
which they were asked to write on a sticky note and present it
during a large group presentation. An overview of the tabletop
exercise flow is provided in Figure 3.

Volume 16 - Number 3 - 2026 - 305-324

Data analysis

Quantitative data gathered in this study were analysed
descriptively and inferentially using SPSS Version 27 Software.
Demographic data and participants’ responses were analysed
descriptively using frequencies, percentages, mean or median
where appropriate. The pre-post Likert-scale survey responses
were compared using the Wilcoxon signed-rank test. A
significance level of 0.05 was set for the p-value in this study. In
this study, hot wash sessions were conducted using a
phenomenological approach combined with framework
analysis (Goldsmith, 2021). Qualitative data were visually
captured using sticky notes and later subjected to coding with
framework analysis using a phenomenological study approach.
This approach enabled a focused exploration of participants’
experiences, decision-making processes and the operational
challenges they faced throughout the exercise. Ethical approval
for the study was granted by the Medical Research and Ethics
Committees of the Ministry of Health Malaysia (NMRR ID-
24-00574-6U] (IIR)) and Universiti Kebangsaan Malaysia
(JEP-2024-306).

Results

Participants demographics

This study involved pharmaceutical supply operations
management stakeholders within Malaysia’s public healthcare
system, comprising Health System Pharmacists (z = 4, 16%),
State Pharmacists (z = 4, 16%), Hospital Pharmacists (z = 4,
16%), District Health Office Pharmacists (z = 5, 20%) and
Health Clinic Pharmacists (z = 8, 32%,). All participants
completed pre- and post-surveys, achieving a 100% response
rate. Of the 25 participants (z = 11, 44%) had prior experience
in managing pharmaceutical supply operations during a
disaster in their practice settings, and none of the participants
(n = 25, 100%) had received formal training in managing
pharmaceutical supply operations during a disaster. Table 2
summarises the participants’ work contexts, detailing primary
roles, gender, years of experience, practice locations, as well as
their training and disaster-related experience.

Figure 3 An overview of the tabletop exercise flow and data collection process

Exercise
Briefing

15 min
30min

Ice Breaking

Inject 1 Inject 2 Inject 3 Inject 4
Disaster Pandemic Pandemic Pandemic

Mitigation Preparedness Response Response
60 min 30 min 45 min

Inject 7
Flood
Preparedness
30 min

Inject 6
Pandemic
Recovery

45 min

Inject 9
CBRN
Response
30 min

Inject 8
Flood
Response
45 min

Inject 11
CBRN

Response

30 min

Inject 10
CBRN

Response

15 min

Inject 12
Flood

Response
30 min

Inject 13
Flood

Recovery

30 min

Intervention

Inject 5
Pandemic
Response
30 min

Inject 4
pandemic
Response
45 min

Hot Wash 1

90 min

Post survey Hot Wash 2

20 Min 45 Min

Note(s): CBRNE = Chemical, biological, radiological nuclear, and explosive; StarEx = Start of

the exercise; Endex = Ending of the exercise
Source: Authors’ own work
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Table 2 Participants demographics

n (%)
Primary role N:25
Health System Pharmacist 4(16)
State Pharmacist 4(16)
Hospital Pharmacist 4(16)
District Health Office Pharmacist 5(20)
Health Clinic Pharmacist 8(32)
Gender
Female 19 (76)
Male 6 (24)
Years of working experience
5-<10 years 1(4)
10-<15 years 12 (48)
>15 years 12 (48)

Territory of practice
Central Region 8(32)
Northern Region 5(20)
Southern Region 4(16)
East Coast Region 5(20)
East Malaysia 3(12)

Experience in managing pharmaceutical supply operations

during disaster
Yes 11 (44)
No 14 (56)

Training experience in managing pharmaceutical supplies
during a disaster
No 25 (100)

Source(s): Authors' own work

Changes in perceptions pre- and post-exposure to the
operational framework

The tabletop exercise, centred around an operational
framework, serves as a structured intervention designed to
enhance the effectiveness and efficiency of pharmaceutical
supply operations during disasters. Participant responses
before and after the intervention were compared to assess
changes in key domains, including understanding and
capability in disaster management activities. The pre and post
survey questions found that the majority of the participants
strongly agreed and agreed that their capabilities had improved
in in mitigating (88%, 22/25), preparing for (92%, 23/25),
responding to (92%, 23/25) and recovering from disasters
(96%, 24/25). A Wilcoxon signed-rank test indicated a
statistically significant increase in participants’ own capabilities
and understanding in disaster management activities before
and after engaging with the operational framework (p < 0.001),
as shown in Table 3.

Following the tabletop exercise, a hot wash was conducted
to capture immediate feedback from participants regarding
their experiences in handling disaster scenarios with and
without the operational framework regarding decision-
making, communication, coordination and knowledge and
understanding. Participant feedback on their experiences in

Volume 16 - Number 3 - 2026 - 305-324

managing disaster scenarios during the hot wash sessions was
summarised in Table 4.

Before being introduced to the operational framework,
participants described their decision-making processes as
hesitant and reactive, often hindered by a lack of structured
protocols, unclear procedures and limited access to decision-
support tools. Participants often waited for direction and
experienced delays in critical response actions. After the
intervention, participants reported increased confidence and a
more proactive approach to decision-making, guided by
structured protocols and supported by evidence-based
references. Furthermore, decision-making was faster and better
prioritised:

"After using the operational framework, decision-making becomes more

focused and organised". (State pharmacist, female, 10—15 years of service)

"Greater confidence in the decisions made due to guidance from the

operational framework". (Hospital pharmacist, male, 1015 years of service)
Improvements in communication were observed, as before the
intervention, participants highlighted a disorganised and
inefficient information flow with no clearly defined channels or
command structures. This led to inconsistency and duplication
of effort. Following the implementation of the operational
framework, communication became significantly more organised
and efficient, with clear vertical and horizontal information flows
aligned with the command structure, thereby facilitating
smoother pharmaceutical supply operations during disasters:

"There was a clear guide for communication pathways, both vertically and
horizontally". (State pharmacist, male, 10-15 years of service)

"Following the introduction of the operational framework, active

discussions emerged among team members". (Health clinic pharmacist,

female, 1015 years of service)
Coordination was also reported to have improved, as
participants had initially operated in silos with limited clarity on
roles, responsibilities and delegation structures. After applying
the operational framework, coordination became more
integrated across different levels of operation. Participants
recognised the establishment of a clear chain of command,
improved collaboration across stakeholders and better-defined
roles, aligning with the critical need for effective supply
operations management during disasters:

"There is better collaboration between various parties after using the

operational framework". (Health system pharmacist, female, >15 years of
service)

"Coordination was effective because roles and responsibilities at each operational

level were clearly understood". (Health clinic pharmacist, female, >15 years of

service)
Prior to the intervention, participants highlighted a lack of a
comprehensive guide for pharmaceutical management in
disaster scenarios, as well as limited knowledge and
understanding of supply chain operations during a disaster.
Following the intervention, participants reported an enhanced
ability to identify relevant tools, an improved understanding of
pharmaceutical challenges and a clearer understanding of the
required actions in pharmaceutical supply operations during
disasters:

"Improved understanding of effective disaster response". (Health clinic
pharmacist, female, 10—15 years of service)

"Reducing the knowledge gap among all members within all the facilities".
(Health system pharmacist, female, 10—15 years of service)
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Table 3 Differences in participants’ pre- and post-survey responses

Volume 16 - Number 3 - 2026 - 305-324

Survey item

Pre-test Mean (SD)

Survey scores

Post-test Mean (SD) p-value

I have a clear understanding on the activities and measures required to
reduce the impact of future disaster on pharmaceutical supply
operations during the mitigation phase of disaster

I have a clear understanding on the planning, training and resource
management required for pharmaceutical supply operations during the
preparedness phase of disaster

I have a clear understanding on the immediate actions required to
manage pharmaceutical supply operations during the response phase of

disaster

I have a clear understanding on the actions required to restore and
rebuild pharmaceutical supply operations during the recovery phase of

disaster

I am confident in my capability to mitigate the impact of a disaster on
pharmaceutical supply operations

I am confident in my capability to prepare for a disaster that may
impact pharmaceutical supply operations

I am confident in my capability to response to a disaster that may
impact pharmaceutical supply operations

I am confident in my capability to recover from a disaster that may
impact pharmaceutical supply operations

Source(s): Authors’ own work

2.8(0.85) 4.5(0.51) p <0.001

2.8(0.89) 4.3 (0.62) p < 0.001

2.8(0.88) 4.5 (0.58) p < 0.001

2.7 (0.89) 4.5(0.51) p < 0.001

2.7(0.92) 4.0 (0.53) p < 0.001

2.8(0.95) 4.1 (0.52) p <0.001

2.8(0.89) 4.0 (0.49) p < 0.001

2.8(0.95) 4.1 (0.47) p < 0.001

Table 4 Participant feedback on their experiences in managing disaster scenarios during the hot wash sessions

Issue area

Hot wash 1
Before exposure to the operational framework
(Inject 1-4)

Hot wash 2
After exposure to the operational framework
(Inject 5-13)

Decision-making

Communication

Coordination

Knowledge and
understanding

There was uncertainty and difficulty in decision-making
Decision-making was conducted without systematic
approaches

There was a lack of guidance or reference materials to
support decision-making

Operational teams waited for instructions before acting
Delays occurred in the decision-making process

Communication between operational teams was lacking
Communication was disorganised

Information sharing was absent

Proper channels were not used for communication

Operational teams worked in silos

There was limited understanding of roles and responsibilities
in disaster management

There was confusion regarding the chain of command

Task delegation was lacking

Absence of a comprehensive guide for pharmaceutical
management during disasters

Limited understanding of pharmaceutical supply operations
in disaster contexts

Inadequate awareness of the disaster scenario

Source(s): Authors’ own work

e o o o o e o o o .

.

Confidence in decision-making increased

A more structured approach to decision-making was
implemented

Decision-making was based on available references, guides
or best practices

Took proactive steps

Actions were prioritised effectively

Decision-making processes were expedited

Vertical and horizontal communication existed among the
operational teams

Communication was more organised

Information sharing occurred at various operational levels
Communication followed the commanding structure channels
Coordination existed across various levels of operations

The roles and responsibilities of the involved parties were
identified

A clear chain of command was established

More collaborative efforts were made, involving relevant
expertise and stakeholders

Acquired the ability to identify relevant references and tools
for practical application

Gained a comprehensive overview of anticipated challenges
and required actions in pharmaceutical supply operations
during disasters

Developed a deeper understanding of the disaster scenario
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Participants’ perceptions on the usefulness of the
operational framework

All participants were found to strongly agreed and agreed that
the operational framework improved their knowledge and skills
in managing pharmaceutical supply operations during a disaster
(100%, 25/25). Most participants found that the operational
framework is comprehensive (96%, 24/25), easy to understand
(100%, 25/25) and useful in guiding their decision-making
process in managing pharmaceutical supply operations during a
disaster (100%, 25/25). Furthermore, they believed the
operational framework could facilitate effective coordination
(96%, 24/25) and communication (96%, 24/25). The
operational framework was well received, with 96% (24/25) of
participants suggesting it may enhance the efficiency of
pharmaceutical supply operations during a disaster. The
overwhelming number of participants believed the operational
framework increased their confidence in disaster mitigation
(96%, 24/25), preparedness (100%, 25/25), response (100%,
25/25) and recovery (100%, 25/25). Most participants also
believed that an operational framework may reduce the risk of
medication wastage (88%, 22/25) and shortage (92%, 23/25)
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during a disaster. Participant responses on the operational
framework’s usefulness are presented in Table 5.

Participants’ perceptions on exercise design and
conduct

In terms of the participants’ perspective on the exercise design
and conduct, all participants either strongly agreed or agreed
that the exercise was well-structured and organised (25/
25,100%). They found the scenario was realistic, allowing
them to test their response plans and systems, thus achieving
their intended objectives. By the end of the exercise, the
majority of participants expressed that they felt to be better
prepared in responding to disaster (96%, 24/25). Participant
responses on the exercise design and conduct are presented in
Table 6. Some participants shared their feedback on the design
and implementation of the exercise through open-ended
responses. They highlighted several positive aspects of the
tabletop exercise, including capacity building, practical
simulation, role clarity, and improved logistics communication
and coordination (Refer to Appendix 3).

Table 5 Participant responses on the framework’s usefulness in managing pharmaceutical supply operations during disasters

Survey item Mean (SD)

1 Strongly disagree

2 Disagree 3 Neutral 4 Agree 5 Strongly agree

The operational framework was useful in
guiding my decision-making process

The operational framework improved my
knowledge and skills in managing
pharmaceutical supply operations during
disaster

The operational framework is easy to
understand for managing pharmaceutical
supply operations during disaster

The operational framework is comprehensive
for managing pharmaceutical supply operations
during disaster

The operational framework may increase my
confidence in mitigating the impact from
disaster

The operational framework may increase my
confidence in preparing for disaster

The operational framework may increase my
confidence in responding to disaster

The operational framework may increase my
confidence in recovering from disaster

The operational framework may improve the
efficiency of pharmaceutical supply operations
during disaster

The operational framework may facilitate
effective coordination during a disaster

The operational framework may facilitate
effective communication during a disaster

The operational framework can reduce the risk
of medication wastage during a disaster

The operational framework can reduce the risk
of drug shortage during a disaster

4.7 (0.45)

4.7 (0.43)

4.6 (0.49)

4.5 (0.58)

4.6 (0.57)
4.6 (0.49)
4.6 (0.50)

4.7 (0.47)

4.6 (0.57)
4.5 (0.58)
4.6 (0.57)
4.3 (0.70)

4.3 (0.63)

Source(s): Authors’ own work

28% (7) 72% (18)

24% (6) 76% (19)

36% (9) 64% (16)

4% (1) 36% (9) 60% (15)

4% (1) 32% (8) 64% (16)

36% (9) 64% (16)

40% (10) 60% (15)

32% (8) 68% (17)

4% (1) 32% (8) 64% (16)

4% (1) 40% (10) 56% (14)

4% (1) 32% (8) 64% (16)

12% (3)  40% (10) 48% (12)

8% (2) 48% (12) 44% (11)
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Table 6 Participant responses on the tabletop exercise design and conduct
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Survey item Mean (SD) 1 Strongly disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly agree
The exercise was well-structured and organised 4.5(0.51) 0 0 0 52% (13) 48% (12)
The scenario was realistic 4.7 (0.47) 0 0 0 32% (8) 68% (17)
The briefing before the exercise was useful and

prepared me for the exercise 4.5 (0.58) 0 0 4% (1) 44% (11) 52% (13)
The exercise allowed us to test our response

plans and systems 4.5(0.51) 0 0 0 52% (13) 48% (12)
The exercise improved my understanding of my

role and function during a disaster 4.5 (0.56) 0 0 4% (1) 40% (10) 56% (14)
The exercise helped me to identify some of my

strengths as well as some of the gaps in my

understanding of response systems, plans and

procedures 4.4(0.51) 0 0 0 52% (13) 48% (12)
The exercise has met its objectives 4.7 (0.45) 0 0 0 28% (7) 72% (18)
At the end of the exercise, | think we are better

prepared for a disaster 4.4(0.57) 0 0 4% (1) 52% (13) 44% (11)

Source(s): Authors’ own work

Discussion

This study aimed to evaluate the usefulness of a newly
developed operational framework for managing
pharmaceutical supply operations during disasters by
developing and implementing a tabletop exercise. It involved
multiple operational teams from across the country who were
responsible for managing pharmaceutical supply operations
within Malaysia’s public healthcare system. A significant
increase in participants’ understanding and capability of
disaster management activities was observed between the pre-
and post-evaluation. The pre-survey showed a low baseline in
participants’ own capabilities and understanding of managing
pharmaceutical supply operations during a disaster. Despite
their extensive experience in managing pharmaceutical supply
within their respective settings, many have had limited direct
exposure to supply chain management during disaster
scenarios (Alkhalili ez al., 2017). This distinction is important,
as it highlights that while participants brought substantial
operational knowledge to the exercise, their feedback suggests
that the operational framework provided instructive value by
highlighting critical gaps, decision-making nuances and
coordination challenges unique to disaster contexts. This
supports the notion that familiarity with routine systems does
not automatically translate into readiness for disaster driven
disruptions, where agility, inter-agency coordination and
contingency planning are paramount (Ahmad Suleiman ez al.,
2022). This suggests that the operational framework may
enhance the ability of experienced personnel to contextualise
and apply their knowledge more effectively in disaster settings.
The hot wash conducted before and after exposure to the
operational framework indicated that it could enhance
coordination, communication and decision-making processes
among participants. Disaster management often involves
multiple stakeholders, requiring coordination, communication
and quick decision-making to ensure an effective and efficient
response (Trias and Cook, 2021). By using an operational
framework, organisations can promote a structured and
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streamlined approach to managing pharmaceutical supply
operations across multiple stakeholders, thereby enhancing
disaster management by addressing common challenges such as
poor coordination, ineffective communication and delayed
decision-making (Paciarotti ez al., 2021). It can also complement
existing policies and guidelines, such as “Best Practices in Supply
Chain Preparedness for Public Health Emergencies” published
by USAID and “Partnering with the Healthcare Supply Chain
During Disasters” by ASPR TRACIE (USAID, 2019; ASPR
TRACIE, 2024). This, in turn, contributes to minimising the
impact of disasters, enhancing preparedness and enabling more
efficient and timely responses, thereby facilitating faster disaster
recovery (Tippong ez al., 2022).

Participants in this study highly valued the operational
framework, with all participants indicating that it was useful for
managing pharmaceutical supply operations across three
disaster types: pandemic, flood, and CBRNE incidents, across
the phases of mitigation, preparedness, response and recovery.
This demonstrates that despite the differences in disaster types,
there are similarities in their impact on pharmaceutical supply
operations, allowing for standard management practices to be
implemented (Raj ez al., 2022). This supports the multi-hazard
approach, as defined by Bodas et al (2020), wherein
implementing actions to prepare for and respond to one type of
hazard often contributes to the planning and response efforts
for other types of hazards as well. Although several frameworks
have been developed, most focus only on specific types of
disasters, disaster phases and specific components of
operations (Negi and Negi, 2021; Husain et al., 2016; Kaur
and Singh, 2020; Raillani ez al., 2020; Timperio et al., 2016).
This study addresses the complexities and interconnections of
various hazards and disaster phases, offering a robust,
comprehensive, holistic and integrative operational framework.
While this study embraces a multi-hazard approach, hazard-
specific challenges often emerge. This tabletop exercise delves
deeper, particularly within the context of a pandemic scenario
involves a surge in pharmaceutical demand, especially for
antivirals, steroids and critical care medicines such as sedatives,
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neuromuscular-blocking agents, and vasopressors driven by the
unexpected rise in patient numbers and logistical challenges
due to movement restrictions (Moosavi er al, 2022). In
contrast, flood situations primarily disrupt transportation
networks and lead to increased demand for pharmaceuticals
related to trauma care, wound management and antibiotics,
along with the deployment of mobile healthcare teams to
temporary shelters. Meanwhile, in CBRNE incidents, the
operational focus shifts toward sourcing and distributing
emergency antidotes (Villacorta-Linaza, 2009).

Participants provided positive feedback on the design and
conduct of the tabletop exercise, with the majority agreeing that
it successfully achieved its objectives and enhanced their
preparedness for future disasters. By simulating a controlled
disaster scenario, the exercise enabled participants to test the
operational framework without the risks and disruptions of real
events, supporting both evaluation and training. This dual-
purpose approach supports and facilitates the transfer of
knowledge into practice, particularly in the context of
pharmaceutical supply operations (Caviglia et al., 2023). The
role card format used in this tabletop exercise allowed the
involvement of diverse groups of stakeholders involved in
pharmaceutical supply operations at the district, state and
national levels. This finding aligns with previous research,
which highlights that the level of discourse and inter-agency
collaboration organically fostered through the diverse
composition of participants in tabletop exercises represents one
of the most valuable components of disaster response
preparedness initiatives (Skryabina er al., 2017; Mahdi ez al.,
2023). Applying the operational framework and using the
developed tabletop exercise provides significant support to
the pharmacy profession, helping to close the existing gap in the
involvement of pharmacy personnel in conducting tabletop
exercise, as reported in previous studies by McCourt and
Watson (2023). The detailed design, implementation and
evaluation process provides actionable insights for
strengthening pharmaceutical supply preparedness and
response capabilities across various operational levels.

Despite its contributions, this study is subject to several
limitations. While this study offers valuable insights, its scope is
primarily focused on the management of pharmaceutical
supply operations at the downstream level of the healthcare
supply chain. Owing to the types of disasters tested in this
study, namely, pandemics, floods and CBRNE incidents, it is
essential to acknowledge the potential limitations in
generalising the findings to other types of disasters, such as
earthquakes, typhoons and tsunamis. The specificity of the
context and the nature of each disaster may impact the
applicability of the results beyond the types of disasters already
tested. In addition, even though the operational framework
provides detailed guidance without being constrained by
specific governance structures, it enables broad applicability
across diverse healthcare systems and disaster management
contexts globally. Nevertheless, local adaptation and
contextual validation are recommended to ensure effective
implementation. While the tabletop exercise is a facilitated,
discussion-based activity that provides a controlled and
simulated environment to assess the operational framework, it
is essential to note that the findings may be limited in their
scope of realism. Future research could explore the practical

315

Volume 16 - Number 3 - 2026 - 305-324

implementation of the operational framework in more complex
simulation settings, such as functional or full-scale exercises. Its
scalability and adaptability across different types of disasters
also warrant further investigation. Moreover, replicating the
exercise with participants who have formal disaster-response
training may provide deeper insights into the applicability of the
operational framework across varying levels of preparedness.
Even among experienced personnel, differences in training,
protocols and inter-agency expectations can impede
coordination. Assessing the operational framework in such
contexts can offer valuable evidence on its ability to enhance
interoperability and foster a shared operational understanding.

Conclusion

This study evaluated a newly developed operational framework
for managing pharmaceutical supply during disaster scenarios
using a multi-hazard tabletop exercise. The findings indicate
that the operational framework effectively supports
communication, coordination and decision-making across all
disaster phases. Participants reported significant improvements
in knowledge, confidence and perceived capability, particularly
in areas of decision-making, communication, coordination and
understanding. The tabletop exercise was also well-received,
with all participants affirming its structured design, realistic
scenarios, and value in strengthening disaster preparedness.
Overall, the operational framework offers a practical tool for
policymakers, healthcare supply managers and operational
teams to strengthen disaster readiness, while the tabletop
exercise model can be used to further support future training
and evaluation, contributing to more efficient and resilient
pharmaceutical supply operations during disaster.

Acknowledgements

The authors thank the Faculty of Pharmacy Universiti
Kebangsaan Malaysia (UKM) and the Quality Use of
Medicine Management Research Center, UKM for the
support and infrastructure facilities in helping with the
completion of this study. The authors extend heartfelt gratitude
to the experts from the Humanitarian Aid and Disaster Relief
Research Center at the National Defense University of
Malaysia and the Pharmaceutical Logistics Management
Branch, Pharmaceutical Services Program, Ministry of Health
Malaysia, for their invaluable constructive feedback, which
greatly enhanced the quality of this paper. The authors would
like to thank the Director General of Health Malaysia for his
permission to publish this article.

Funding

This research received no specific grant from funding agencies
in the public, commercial or non-profit sectors. This tabletop
exercise was conducted collaboratively between the Faculty of
Pharmacy Universiti Kebangsaan Malaysia (UKM) and the
Pharmaceutical Services Programme, Ministry of Health
Malaysia. A.H. received a study scholarship from the Public
Service Department, Ministry of Health Malaysia.

Downl oaded from http://ftp. nowublishers.com jhlscmarticle-pdf/16/3/305/10854193/j hl scm 01- 2025- 0010en. pdf by guest on 04 July 2026



Insights from a tabletop exercise

Journal of Humanitarian Logistics and Supply Chain Management

Abdul Hafeez Ahmad Hamdi et al.

References

Adsanver, B., Balcik, B., Bélanger, V. and Rancourt, M.E.
(2024), “Operations research approaches for improving
coordination, cooperation, and  collaboration in
humanitarian relief chains: a framework and literature
review”, European Journal of Operational Research, Vol. 319
No. 2, pp. 384-398.

Ahmad Hamdi, A.H., Hatah, E., Makmor Bakry, M., Basari,
A.H. and Ahmad Hamdi, N. (2024), “Operations
management of pharmaceutical supply during preparedness
and disaster response: A scoping review”, International
Fournal of Disaster Risk Reduction, Vol. 103, p. 104296.

Ahmad Hamdi, A. H., Hatah, E., Makmor Bakry, M. and
Basari, A. H. (2025), “Validating an Operational Framework
for Managing Pharmaceutical Supply Operations During
Disasters in Malaysia’s Public Health Sector: The World Café
Method”, Unpublished manuscript, Universiti Kebangsaan
Malaysia Research Collection.

Ahmad Suleiman, M., Magaji, M.G. and Mohammed, S. (2022),
“Evaluation of pharmacists’ knowledge in emergency
preparedness and disaster management”, The International
Fournal of Pharmacy Practice, Vol. 30 No. 4, pp. 348-353.

Alkhalili, M., Ma, J. and Grenier, S. (2017), “Defining roles for
pharmacy personnel in disaster response and emergency
preparedness”, Disaster Medicine and Public Health
Preparedness, Vol. 11 No. 4, pp. 496-504.

Altay, N. and Green, W.G. (2006), “OR/MS research in
disaster operations management”, European Fournal of
Operational Research, Vol. 175 No. 1, pp. 475-493.

ASPR TRACIE (2024), “Partnering with the healthcare supply
chain during disasters”, available at: https://asprtracie.hhs.
gov/technical-resources/resource/7219/partnering-with-the-
healthcare-supply-chain-during-disasters (accessed 1
November 2024).

Bauer, M.S. and Kirchner, J. (2020), “Implementation
science: What is it and why should I care?”, Psychiatry
Research, Vol. 283, p. 112376.

Bodas, M., Kirsch, T.D. and Peleg, K. (2020), “Top hazards
approach — Rethinking the appropriateness of the all-hazards
approach in disaster risk management”, International Journal
of Disaster Risk Reduction, Vol. 47, p. 101559.

Caviglia, M., Cuthbertson, J.L., Sdongos, E., Faccincani, R.,
Ragazzoni, L. and Weinstein, E.S. (2023), “An application
example of translational science in disaster medicine: from
grant to deliverables”, International Journal of Disaster Risk
Reduction, Vol. 85, p. 103518.

Dolinskaya, I., Besiou, M. and Guerrero-Garcia, S. (2018),
“Humanitarian medical supply chain in disaster response”,
FJournal of Humanitarian Logistics and Supply Chain
Management, Vol. 8 No. 2, pp. 199-226.

Ghiga, I., Richardson, S., Alvarez, A.M.R., Kato, M., Naidoo,
D., Otsu, S., Nguyen, P.T., Nguyen, P.N. and Nguyen, T.
(2021), “PIPDeploy: Development and implementation of a
gamified table top simulation exercise to strengthen national
pandemic vaccine preparedness and readiness”, Vaccine,
Vol. 39 No. 2, pp. 364-371.

Goldsmith, L.J. (2021), “Using framework analysis in applied
qualitative research”, The Qualitative Report, Vol. 26 No. 6,
pp- 2061-2076.

316

Volume 16 - Number 3 - 2026 - 305-324

Gralla, E., Goentzel, J. and Chomilier, B. (2015), “Case study
of a humanitarian logistics simulation exercise and insights
for training design”, Fournal of Humanitarian Logistics and
Supply Chain Management, Vol. 5 No. 1, pp. 113-138.

Hoang, L.H.G., Kato, T., Taninobu, M. and Ito, S. (2024),
“Evaluating communication capability across diverse groups
for disaster medicine: A time-tracking method for functional
exercises”, International Journal of Disaster Risk Reduction,
Vol. 109, p 104590.

Husain, W., Koon, L.W., Zhao, L..T. and Abdul Aziz, N.T.B.
(2016), “A proposed framework for enhancing a Supply
Chain Management System to support flood disaster relief
operations”, 2016 3rd International Conference on Computer
and Information Sciences (ICCOINS), Kuala Lumpur,
Malaysia, pp. 25-30.

Kaur, H. and Singh, S.P. (2020), “Disaster resilient proactive
and reactive procurement models for humanitarian supply
chain”, Production Planning & Control, Vol. 33 Nos 6-7,
pp. 576-589.

Kovacs, G. and Sigala, I.F. (2021), “Lessons learned from
humanitarian logistics to manage supply chain disruptions”,
Fournal of Supply Chain Management, Vol. 57 No. 1, pp. 41-49.

McCourt, E. and Watson, K. (2023), “Creating a disaster
ready pharmacy workforce: Evaluation of a disaster tabletop
exercise”, Prehospital and Disaster Medicine, Vol. 38 1,
pp.s106-s107.

Mahdi, S.S., Jafri, H.A., Allana, R., Battineni, G., Khawaja,
M., Sakina, S., Agha, D., Rehman, K. and Amenta, F.
(2023), “Systematic review on the current state of disaster
preparation  Simulation Exercises (SimEx)”, BMC
Emergency Medicine, Vol. 23 No. 1, p. 5.

Moosavi, J., Fathollahi-Fard, A.M. and Dulebenets, M.A.
(2022), “Supply chain disruption during the COVID-19
pandemic: recognizing potential disruption management
strategies”, International Journal of Disaster Risk Reduction,
Vol. 75, p. 102983.

Negi, S. and Negi, G. (2021), “Framework to manage
humanitarian logistics in disaster relief supply chain
management in India”, International Fournal of Emergency
Services, Vol. 10 No. 1, pp. 40-76.

Paciarotti, C., Piotrowicz, W.D. and Fenton, G. (2021),
“Humanitarian logistics and supply chain standards.
Literature review and view from practice”, Fournal of
Humanitarian Logistics and Supply Chain Management,
Vol. 11 No. 3, pp. 550-573.

Papalexi, M., Bamford, D. and Breen, L. (2020), “Key sources
of operational inefficiency in the pharmaceutical supply

chain”, Supply Chain Management, Vol. 25 No. 6,
pp. 617-635.
Pyykko, H., Suoheimo, M. and Walter, S. (2021),

“Approaching sustainability transition in supply chains as a
wicked problem: systematic literature review in light of the
evolved double diamond design process model”, Processes,
Vol. 9 No. 12, p. 2135.

Raillani, H., Hammadi, L., Altimari Samed, M.M., El Ballouti,
A. and Barbu, V.S. (2020), “Humanitarian logistics in the
disaster relief supply chain: State of the art” WIT Transactions
on Engineering Sciences, pp. 181-193.

Raj, A., Mukherjee, A.A., de Sousa Jabbour, A.B.L.. and
Srivastava, S.K. (2022), “Supplychain management during

Downl oaded from http://ftp. nowublishers.com jhlscmarticle-pdf/16/3/305/10854193/j hl scm 01- 2025- 0010en. pdf by guest on 04 July 2026


https://asprtracie.hhs.gov/technical-resources/resource/7219/partnering-with-the-healthcare-supply-chain-during-disasters
https://asprtracie.hhs.gov/technical-resources/resource/7219/partnering-with-the-healthcare-supply-chain-during-disasters
https://asprtracie.hhs.gov/technical-resources/resource/7219/partnering-with-the-healthcare-supply-chain-during-disasters

Insights from a tabletop exercise

Journal of Humanitarian Logistics and Supply Chain Management

Abdul Hafeez Ahmad Hamdi et al.

and post-COVID-19 pandemic: mitigation strategies and
practical lessons learned”, Fournal of Business Research,
Vol. 142, pp. 1125-11309.

Schumacher, L., Senhaji, S. and Gartner, B.A. (2022), “Full-
scale simulations to improve disaster preparedness in
hospital pharmacies”, BMC Health Services Research,
Vol.22, p. 853.

Skryabina, E., Reedy, G., Amlot, R., Jaye, P. and Riley, P.
(2017), “What is the value of health emergency preparedness
exercises? A scoping review study”, International Fournal of
Disaster Risk Reduction, Vol. 21, pp. 274-283.

Timperio, G., Panchal, G.B., De Souza, R., Goh, M. and
Samvedi, A. (2016), “Decision making framework for
emergency response preparedness: a supply chain resilience
approach”, International Conference on Management of
Innovation and Technology, pp. 78-82.

Tippong, D., Petrovic, S. and Akbari, V. (2022), “A review of
applications of operational research in healthcare
coordination in disaster management”, European Fournal of
Operational Research, Vol. 301 No. 1, pp. 1-17.

Trias, A.P.L. and Cook, A.D.B. (2021), “Future directions in
disaster governance: Insights from the 2018 Central Sulawesi
Earthquake and Tsunami response”, International Fournal of
Disaster Risk Reduction, Vol. 58, p. 102180.

317

Volume 16 - Number 3 - 2026 - 305-324

USAID (2019), “Best practices in supply chain preparedness for
public health emergencies”, available at: www.ghsupplychain.
org/best-practices-supply-chain-preparedness-public-health-
emergencies (accessed 1 November 2024).

Uthayakumar, R. and Priyan, S. (2013), “Pharmaceutical
supply chain and inventory management strategies:
optimization for a pharmaceutical company and a hospital”,
Operations Research for Health Care, Vol. 2, pp. 52-64.

Villacorta-Linaza, R. (2009), “Bridging the gap: the role of
pharmacists in managing the drug supply cycle within non-
governmental organizations”, The International Fournal of
Health Plannming and Management, Vol. 24 No. 1, pp. S7-S86.

Wahab, S.N., Ahmed, N. and Ab Talib, M.S. (2024), “An
overview of the SWOT analysis in India’s pharmaceutical
supply chain”, Arab Gulf Fournal of Scientific Research, Vol. 42
No. 3, pp. 771-787.

Watson, K.E., Waddell, J.J. and McCourt, E.M. (2021),
“‘Vital in today’s time’: evaluation of a disaster table-top
exercise for pharmacists and pharmacy staff”, Research in
Social and Administrative Pharmacy, Vol. 17 No. 5,
pp. 858-863.

World Health Organization (2017), “WHO simulation exercise
manual”, available at: www.who.int/publications/i/item/
WHO-WHE-CPI-2017.10 (accessed 1 November 2024).

Downl oaded from http://ftp. nowublishers.com jhlscmarticle-pdf/16/3/305/10854193/j hl scm 01- 2025- 0010en. pdf by guest on 04 July 2026


http://www.ghsupplychain.org/best-practices-supply-chain-preparedness-public-health-emergencies
http://www.ghsupplychain.org/best-practices-supply-chain-preparedness-public-health-emergencies
http://www.ghsupplychain.org/best-practices-supply-chain-preparedness-public-health-emergencies
http://www.who.int/publications/i/item/WHO-WHE-CPI-2017.10
http://www.who.int/publications/i/item/WHO-WHE-CPI-2017.10

Journal of Humanitarian Logistics and Supply Chain Management

Insights from a tabletop exercise
Abdul Hafeez Ahmad Hamdi et al.

Volume 16 - Number 3 - 2026 - 305-324

Appendix 1

(panunuod)
sabuajjeyd |eansibo)
pale|a.-pooj} bulnp puewsap uoed|paL
paseanur buibeuew Joj saibajens dojpasp o]
S2J1ud) uonenden Aresodws 1e sadInILS
foewseyd buiysijgeiss Joy uejd e dojpasp o]
pa|idxp03s aq 0}
Pasu Jey} SaUPIpaW [BIIUISSD S} SUIWISIBP O]
ue|d uonesunwwod
e 9lean pue siopjoyayeis Asy Auuspr o)
ue|d ssaupa.edaid e dojanap o

uejd

uonedunwwod e juawajdwi pue dojpasp 0]
M3IA3] UoI}de-13]Je ue Ino ALied o]

saniAoe A1anodal $d13s160] 1Dnpuod o)

sajued Jay1o yum ueid

UOIRUIPI00Y puE uonedunWwod e dojansp o
suondnisip

Addns Buibeuew 1oy Abajens e doppasp o]

|eainiue ay1 Joy ueid Bupinos e ajean of
puewsap bupuanjyui sioe} Ay Anuapi pue
|ediiue 3y} jo Auenb paiinbal ayp 1sedslo) o)
|eJiAlue

3y} 01 ssaxde anoidwi 0} saibales dojaaap o

sabe1ioys adioppiom

juedyyiubis buissaippe 1oy saibajens dojpasp of
uonenyis buiajons ayy buibeuew Joy
sjusuodwod Bunojuow |enusssa ysijgelss o)
puewap paseanul duaLadxd

0} papadxa suopedipaw A3y Ajuspr o]
sainseaw asuodsai dojanap o

uonewojul Jueasfal sbeuew pue sayreb o]
ueid

uoIjeuIpI00d pue uoned(unwwod e dojaasp o]
ue|d ssaupaitedaid e dojanap o

suonjesado Ajddns

Ul SUOII_IWI| PUB SYIBUBJII0] ‘SYSI PalYIuUapI
9y} Joj saibejens uonebpiw  dopasp o)
suonesado Ajddns

ul suolelIWI| pue syIsusploq ‘sysk Apuspl op
HENEETEEIETEY

pue saulapinb ‘sueid jueasps Apuspr o]
sia1sesip buunp Ajddns [eannasew.eyd

pedwr Aew jeyr spiezey fnuspr o]

U3eay a1aym ‘sapua?) uonendend Aresodwsa] Agieau Jo Jusawyslgelss
Y1 0} P3| dARY SUONENDBAS Ssew ‘[euoiielado suiewsal Ajioey Inok
3|IYM "Seale [eIAIS Ul SSIDE PO PUB SINIINJISEIJUI UOIRDIUNLIWOD

Bundnusip ‘buipoo)} peaidsspim pasned sey |jejuiel Aaeay pabuojoid asuodsay Spoo|4 ulw Gy 8
aseyd
UOI}SUEI) UOOSUOW 3y} 0} payul| Buipooly pue |jejutes Areay [eruslod
Jo Buluiem uaje ue panssi sey Juswiedaq [ed160j0l0a13 3y ssaupaledald spooy4 ulw Qg L

saljddns [esiaizue buiutewsa jo snjdins e yyum ‘sseyd

f1an031 By} passlus mou Sey uorenyis ay| diwapued syl Jo pus

ay1 paJepap Ajjeniyo sey uswusanob ay) pue ‘joauod Japun Jybnoiq
U393q Sey 3BaIGIN0 Y ‘SLIOYD JUSWUIBIUOD |NJS$3IINS Huimo|jo4 Kianoday dlwapuey ulw Gy 9

SNUIA [9AOU BU} YLIM SuoIjul woly Buiynsal sabelioys Janup

pue sisplQ |043U0) JUSWSAOIA YUM pajeldosse sanss| asueles|d 1iod 0}

anp Ajewid ‘pake|sp usag sey SauIpaW [B1IUSSSD JaY10 Jo AIaAlap
Y1 ‘uoiyippe u| *spaau dnsawop Huisiuiond ‘stuswiuianob aandadsal
113y} Aq pasoduw suondLsal podxa 03 anp syulessuod Ajddns papiodas
aAeY siainpdejnuew ‘19namoH “Ajdieys uasu sey sjesinue Jo asn ay| asuodsay dlwapuey ulw og S
S[ang)
2015 Moj Ajjed3Ld pue puewsap ul aseaunul dieys e ul buinsai ‘jagej
-Jo 1 buiqudsaid unbaq aney suepiul ‘ssajpyMRAaN “Aienuiioy bnip
3y} ut pajsi| ApuaLind Jou Si 11 ‘1axlew sy} uo s|qe|ieAe si pue Aoyine
f101e|nB31 [RUONIEU BY1 YUM PaISISIBaL S| BNIP 3Y3 3JIYAA "SNUIA [9A0U
ay1 1sutebe aniaye aq Aew |esianue diydads e 1eyy s1edipul sbuipuly
[e21ul> Buibiawa ‘pajiwi| sulewal 9dUIPIAS dAISN|PUOD Ybnoyyy asuodsay Jlwapued ulw Gy v
3|qe|ieAe AuaLInd S| SUIDIEA IO JUBW]Ld.)
uanoud Ajjedtuipd ou 194 ‘Ajjeonewep pabins sey sjednnadewleyd
10} puewap ay] “aunue.lenb 1o uoi3jul 01 3P JUIsqe a.e [suuosiad
al1edy|eay Jo paiyl-auo Ajprewixoidde pue ‘moj Ajjeanwnd st Aoeded
pag NDI ‘PaWRAYMIIAO Je S|eidSOH “uleils 219ARS JapuUn S| WalsAs
21e2U}[EaY Y1 ‘SNIIA [9AOU B JO 3BIIGINO [BI0] B OJUI SY39M INO4 asuodsay dlwapued ulw Gy €

194 payiodas usaq aney sased dpsawop ou ybnoyy ‘Lsje diwapued
e paJabbiy sey Apunod buuinoqybiau e ul 3ealqino SnIIA [9A0U Y ssaupaledald Jlwapued ulw og z

O1IBUDS J3)SESIP BY} Ul $3|0J
113y3 Buuino ajiyoud Ajidey [euondiy e pue dew e an1Rda1 siueddiyed uonebiI spiezeynniy uiw 09 l

ysel /sampalqo

oueuads  aseydsysesiq  spaezey jo adA) swesy swi ] »alu)

aspIaxa doyajgey ayy buunp palsal sanjiqeded pue syaful pajielaq Ly dqel

318

Downl oaded from http://ftp. nowublishers.com jhlscmarticle-pdf/16/3/305/10854193/j hl scm 01- 2025- 0010en. pdf by guest on 04 July 2026



Journal of Humanitarian Logistics and Supply Chain Management

Insights from a tabletop exercise
Abdul Hafeez Ahmad Hamdi et al.

Volume 16 - Number 3 - 2026 - 305-324

suoya Aianodal pue asuodsal
91en|eAd 0} MAIASY UOIIY-J3}y Ue 1onpuod o]
sansibo| asianal abeuew o)

pajjoAu0d Ajjnyssandns usaq sey uoisojdxa
fi010e} [B21WBYD BY) WO uofnjjod Jie By} pue ‘pasojd usaq aney
S3J3ud uonendens Aresodwsa] “Buisi|igels SI uoienys syl pue apadal

SOM UMO ,SIoyiny :(s)a24nog

suonesado A1an0dal $213s100| S1eUIpI00d 0] . 03 unbag aney sjana| axem ay) ‘buipooy Jofew ayy sane skep ino4 f1an023y Spooy4 ulwog €l

fjddns samod

3y} 01 uondnisip e ui Bunnsal ‘sal|dey |je ssode Buipooyy 01 paj

aABY S[9A3] Ja1em Buisiy "JapJo uoileNdeAS U panss| sey juswiiedaq

uoiendeAd buinp uoijeuipiood ) )

Joj sapusbe 1o siapjoysels Aoy Ajnuapi o) - andsay pue all4 ay} ‘edw 31Aas Jo ysH ybiy ayy 0} anq ‘seale
ueid uonendena ue dopasp o] - [2I3ASS Ul BUIpOO}y paURSIOM JBLHINy Sey ||ejulel Areay snonupuo) asuodsay spooy4 uiw Qg 4

sai|ddns [edn1d jo Addns 193/eW [B0] Y1 UO 3|qejieARUN S| pue ALioyiny [01uo) Bnig

pue uonnquisip 3} 1o} ueid e dojASp OL 5y i pasaysiBal J0U S| S1OPIRUE BU) JSASMOH JUSPUI [BIWBLD

JUBPIUI [eI1WAY 3y} 0}

asuodsa1 Ul sj9A3] 3[dn|nw Je 3j0phue paiinbal 3y Aq paraye syuaned 1ealy 0} ajopiiue ue pajsanbail ssijeads
ayl mc_c_SQo o} sdays Aiessadau ayl cm_a 0] |esipaw "todai S,uesl |VINZVH aY} m:_>_wuw‘_ Ja}je sinoy 9alyl wm:oamwm_ NY9D ulw g (R

way} 03 pasodxa sjenpiaipul Aq papiodal swoidwAs ay3

Jo sasned 3|qeqold ay} Se palyiuSPI 2I9M SdURYSANS 353y “Aio}dey

JUBpIU 1AL U} Jeau S|aAd| [eWIOU-3A0Ge 1B Paldalap s|ediwayp Jofew ybid

a3 BuLINp PajI1ap S3ULISGNS [EDILIAYD B Jo @dudsaid sy} pawiuod Juswiiedaq andsay pue ail4 Ayl Jo Hun
uo paseq suonedipaw pasinbai ayy Ajuspl o]  «  LYINZVH 3y} Aq 1odal uonebisaaul ue ‘uoisojdxa U O Y 1 UIYHM asuodsay N4 ulw G| oL

120y} 310S pue HunIWOA ‘easneu ‘uoneil 3fa ‘ssaulzzip

‘Y1ealq Jo ssaupoys Buipnjpui swoydwAs papiodal sjienpialpul palayy

*2Ins0dXa X0} JO YSH Y} 0} dNP SIUBPISAI AgJeau Jo uoendend

ayy o} buipes| “1ie 3y ojul saseb snopiezey pasea|al 1se|q ay L

‘s|eaiwayd snolien buisnoy A103oey e 1e uoiso|dxa Jolew e Bupabbiy

saijddns eanu Bupinos Joy ueyd e dojrsp o) - pue sainjesadwal abeios [earwayd buljjosuod swalsks [ea1339
S)UBLLSSASSE SPadU JDNPUOI 0] » ay} buibewep ‘eale |eisnput ue pajepunu sisiempooly buisty asuodsay ) uiw g 6

spnpoud |ednnadewleyd ajeuop 0} paJayo aney SOON

pue sannua a1eaud ‘asuodsai uj “satjddns jeuonippe Joj paau jusbin

ue Buean ‘Aujey oA 1e saupIpaw [eruasss [eIaAds Jo sabenioys

Ul paynsal sey puewsap uf 3bIns usappns e ‘sl dWes Y} 1y "SIIAIDS

suoneuop pury-uj abeuew oy - Adeuureyd Buipnput ‘o1l dess dn 33s 0} payIRIIP USA ALY SWeS}
yse] /saannalqo oleudds  aseydusysesiq  splezey jo adAp dwieuy awi] 13[u)
LV 3|qeL

319

Downl oaded from http://ftp. nowublishers.com jhlscmarticle-pdf/16/3/305/10854193/j hl scm 01- 2025- 0010en. pdf by guest on 04 July 2026



Insights from a tabletop exercise Journal of Humanitarian Logistics and Supply Chain Management

Abdul Hafeez Ahmad Hamdi et al. Volume 16 - Number 3 - 2026 - 305-324
Appendix 2 4 How many years of working experience do you have?
« <5years

Data collection form

Tabletop exercise in managing pharmaceutical supply + 5-<10years

operations during a disaster + 10-<15years
(pre-survey) « >15years
Section 1: Demographic 1.nforr.nat10n ) 5 Before this tabletop exercise, have you received any
1 Please state your group in this tabletop exercise: specific training on managing pharmaceutical supply
+  Sonora operations during a disaster?
. Volta . Yes
« Koda . No
+ Toria 6 Have you previously managed pharmaceutical supply
2 DPlease specify your role in this tabletop exercise: operations during a disaster?
« Health System Pharmacy © Yes
- No

« State Pharmacy
7 If yes, please specify the disaster(s) you have previously

«  Hospital Pharmacy
experienced. You may select more than one answer.

« District Health Office Pharmacy

. Health Clinic Pharmacy (Type 1) * Pandemics

- Health Clinic Pharmacy (Type 4) » Floods
+ Chemical, Biological, Radiological, Nuclear, and
3 Gender? Explosives (CBRNE) Incidents
«  Male + Mass Casualty Incidents
«  Female + Other:

Table A2 Your understanding and capability in managing pharmaceutical supply operations for a disaster

No. Statement

8 I have a clear understanding on the activities and 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
measures required to reduce the impact of future
disaster on pharmaceutical supply operations during
the mitigation phase of disaster

9 | have a clear understanding on the planning, 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
training, and resource management required for
pharmaceutical supply operations during the
preparedness phase of disaster

10 I have a clear understanding on the immediate 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
actions required to manage pharmaceutical supply
operations during the response phase of disaster

11 I have a clear understanding on the actions required 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
to restore and rebuild pharmaceutical supply
operations during the recovery phase of disaster

12 | am confident in my capability to mitigate the 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
impact of a disaster on pharmaceutical supply
operations

13 | am confident in my capability to prepare for a 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
disaster that may impact pharmaceutical supply
operations

14 | am confident in my capability to response to a 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
disaster that may impact pharmaceutical supply
operations

15 | am confident in my capability to recover from a 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
disaster that may impact pharmaceutical supply
operations

Source(s): Authors' own work
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Section 2:

Table A2: Your understanding and capability in managing
pharmaceutical supply operations for a disaster.

On a scale of 1-5, where 1 means you do not agree at all
with the statement and 5 means you strongly agree with the
statement, please evaluate your understanding and capability
on the following questions:

Tabletop exercise in managing pharmaceutical supply
operations during a disaster (post-survey)

1 Please state your group in this tabletop exercise:

»  Sonora
+  Volta
+ Koda
+  Toria

2 Please specify your role in this tabletop exercise:
« Health System Pharmacy
« State Pharmacy
«  Hospital Pharmacy
« District Health Office Pharmacy
« Health Clinic Pharmacy (Type 1)
« Health Clinic Pharmacy (Type 4)

Volume 16 - Number 3 - 2026 - 305-324

Section 2:

Table A3 Your understanding and capability in managing
pharmaceutical supply operations for a disaster.

On a scale of 1-5, where 1 means you do not agree at all
with the statement and 5 means you strongly agree with the
statement, please evaluate your understanding and capability
on the following questions:

Section 3:

Table A4 Your perspectives on the usefulness of the
“Pharmaceutical Supply Operations Management Framework
for a Disaster”

On a scale of 1-5, where 1 means you do not agree at all
with the statement and 5 means you strongly agree with the
statement, please evaluate your understanding and capability
on the following questions:

Section 4:

Table A5 Your perspectives on the conduct and relevance
of the simulation exercise.

On a scale of 1-5, where 1 means you do not agree at all
with the statement and 5 means you strongly agree with the
statement, please evaluate your understanding and capability
on the following questions:

Table A3 Your understanding and capability in managing pharmaceutical supply operations for a disaster

No. Statement

3 | have a clear understanding on the activities and
measures required to reduce the impact of future
disaster on pharmaceutical supply operations during
the mitigation phase of disaster

4 I have a clear understanding on the planning,
training and resource management required for
pharmaceutical supply operations during the
preparedness phase of disaster

5 I have a clear understanding on the immediate
actions required to manage pharmaceutical supply
operations during the response phase of disaster

6 | have a clear understanding on the actions required
to restore and rebuild pharmaceutical supply
operations during the recovery phase of disaster

7 | am confident in my capability to mitigate the
impact of a disaster on pharmaceutical supply
operations

8 I am confident in my capability to prepare for a
disaster that may impact pharmaceutical supply
operations

9 | am confident in my capability to response to a

disaster that may impact pharmaceutical supply

operations

I am confident in my capability to recover from a

disaster that may impact pharmaceutical supply

operations

10

Source(s): Authors’ own work

1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
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Table A4 Your perspectives on the usefulness of the “Pharmaceutical Supply Operations Management Framework for a Disaster”

No. Statement

11 The operational framework was useful in guiding my 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
decision-making process
12 The operational framework improved my knowledge 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

and skills in managing pharmaceutical supply
operations during disaster

13 The operational framework is easy to understand for 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
managing pharmaceutical supply operations during
disaster

14  The operational framework is comprehensive for 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
managing pharmaceutical supply operations during
disaster

15 The operational framework may increase my 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
confidence in mitigating the impact from disaster

16  The operational framework may increase my 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
confidence in preparing for disaster

17  The operational framework may increase my 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
confidence in responding to disaster

18 The operational framework may increase my 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
confidence in recovering from disaster

19 The operational framework may improve the 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

efficiency of pharmaceutical supply operations
during disaster

20 The operational framework may facilitate effective 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
coordination during a disaster

21 The operational framework may facilitate effective 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
communication during a disaster

22 The operational framework can reduce the risk of 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
medication wastage during a disaster

23 The operational framework can reduce the risk of 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

drug shortage during a disaster
24. Based on this tabletop exercise, what are the main strengths or positive aspects of the operational framework?
25. Based on this tabletop exercise, do you have any information you want to add, remove, or modify in the operational framework?

Source(s): Authors' own work
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Table A5 Your perspectives on the conduct and relevance of the simulation exercise

Volume 16 - Number 3 - 2026 - 305-324

No.

Statement

26
27
28
29
31

31

32
33

34.
35.
36.

The exercise was well-structured and organised
The scenario was realistic

The briefing before the exercise was useful and
prepared me for the exercise

The exercise allowed us to test our response plans
and systems

The exercise improved my understanding of my role
and function during a disaster

The exercise helped me to identify some of my
strengths as well as some of the gaps in my
understanding of response systems, plans and
procedures

The exercise has met its objectives

At the end of the exercise, | think we are better
prepared for a disaster

What are the key strength of the tabletop exercise?

1 Strongly Disagree
1 Strongly Disagree
1 Strongly Disagree
1 Strongly Disagree
1 Strongly Disagree

1 Strongly Disagree

1 Strongly Disagree
1 Strongly Disagree

What are the areas for improvement in the tabletop exercise?
Please share any recommendation(s) you have to improve similar exercises in the future

Thank you for your feedback.
Source(s): Authors' own work

2 Disagree
2 Disagree
2 Disagree
2 Disagree

2 Disagree

2 Disagree

2 Disagree
2 Disagree

3 Neutral
3 Neutral
3 Neutral
3 Neutral

3 Neutral

3 Neutral

3 Neutral
3 Neutral

4 Agree
4 Agree
4 Agree
4 Agree
4 Agree

4 Agree

4 Agree
4 Agree

5 Strongly Agree
5 Strongly Agree
5 Strongly Agree
5 Strongly Agree
5 Strongly Agree

5 Strongly Agree

5 Strongly Agree
5 Strongly Agree
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Appendix 3

Participants’ open-ended responses on the design and
implementation of the tabletop exercise
The tabletop exercise was recognised as an effective tool for
building core competencies in disaster management,
particularly in pharmaceutical supply operations. It enhanced
participants’ theoretical knowledge and practical skills
through structured, hands-on learning. The exercise was seen
as highly effective in enhancing disaster management
knowledge, skills and awareness in managing pharmaceutical
supply operations during disasters:
“Allows us to assess our disaster preparedness and improve any weaknesses

before an actual disaster strikes” (State Pharmacist, Male, 10-15 years of
service)

“Helps build mental readiness and highlights the importance of effective

communication” (Health clinic Pharmacist, Female, 10-15 years of service)
Participants valued the exercise for its realistic simulation of
disaster scenarios tailored to pharmacy and healthcare settings. It
provided practical, scenario-based exposure, enabling the
application of operational frameworks in real-life settings and
generating valuable experiential learning. By applying the
operational framework in a controlled environment, participants
reinforced their understanding and explored practical uses in real
disaster contexts. The exercise also fostered innovation and
proactive thinking, allowing healthcare personnel to anticipate
challenges and test solutions in a low-risk setting:

"Structured training and exposure are crucial". (State Pharmacist, Female,
>15 years of service)

"Scenario-based exercises provide valuable ideas and practical experience
for disaster management". (Hospital Pharmacist, Female, >15 years of
service)

"The time allocated to respond during the injection scenario truly
challenged my thinking, pushing me to act faster and be more responsive".
(District Pharmacist, Female, >15 years of service)
A key benefit of the tabletop exercise was its ability to clarify
the roles and responsibilities of stakeholders in

Volume 16 - Number 3 - 2026 - 305-324

pharmaceutical supply operations during disasters. Many
participants acknowledged previously having a lack of
clarity about their duties. Scenario-based discussions
helped illuminate interdependencies and expectations
across command levels, reinforcing the importance of a
clear, top-down command structure. This improved
coordination reduced confusion and strengthened
operational discipline during disaster response. In addition,
it enhanced operational readiness by improving response
efficiency, clarifying roles and responsibilities, and
reinforcing structured communication and command lines:

"Able to identify the roles and responsibilities of other parties". (Health
Clinic Pharmacist, Female, 10-15 years of service)

"Provide exposure and enhance knowledge and skills in disaster

management". (Hospital Pharmacist, Male, 10-15 years of service)
Improved communication and collaboration were Kkey
outcomes identified by participants. The exercise brought
together multiple agencies in a simulated disaster setting,
revealing bottlenecks and promoting proactive information
sharing. It fostered inter-agency dialogue, strengthened
working relationships and reinforced a shared understanding
of roles and objectives. These enhancements were viewed as
crucial for ensuring seamless, coordinated operations during
actual disasters. The exercise also promoted inter-agency
coordination and communication, ultimately contributing to a
more prepared, confident and capable disaster response
workforce:

"Provides a complete guide on how to communicate during a disaster".
(Health Clinic Pharmacist, Female, 10-15 years of service)

"It helps improve coordination because everyone understands their tasks
and responsibilities". (Health System Pharmacist, Female, > 15 years of
service)

Source(s): Authors’ own work

Corresponding author
Ernieda Hatah can be contacted at: ernieda@ukm.edu.my

For instructions on how to order reprints of this article, please visit our website:

www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

324

Downl oaded from http://ftp. nowublishers.com jhlscmarticle-pdf/16/3/305/10854193/j hl scm 01- 2025- 0010en. pdf by guest on 04 July 2026


mailto:ernieda@ukm.edu.my
http://www.emeraldgrouppublishing.com/licensing/reprints.htm
http://www.permissions@emeraldinsight.com

	Evaluating the effectiveness of a multi-hazard operational framework for managing pharmaceutical supply during disasters: insights from a tabletop exercise
	Introduction
	Methods
	Study design
	Participant selection and recruitment
	Study instruments
	A self-developed tabletop exercise module to evaluate the effectiveness of the pharmaceutical supply operations management framework for a disaster
	Exercise evaluation
	Data collection and intervention
	Data analysis

	Results
	Participants demographics
	Changes in perceptions pre- and post-exposure to the operational framework
	Participants’ perceptions on the usefulness of the operational framework
	Participants’ perceptions on exercise design and conduct

	Discussion
	Conclusion
	Funding
	References




