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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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Introduction

Pharmaceutical supply management refers to the strategic 
planning, coordination and implementation of activities to 
ensure uninterrupted pharmaceutical supply, which includes 

305 

Downloaded from http://ftp.nowpublishers.com/jhlscm/article-pdf/16/3/305/10854193/jhlscm-01-2025-0010en.pdf by guest on 04 July 2026

http://dx.doi.org/10.1108/JHLSCM-01-2025-0010
http://creativecommons.org/licences/by/4.0/


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 et 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 et al., 2024).

Past disasters have highlighted that effective preparedness 
and response efforts must extend beyond individual 
organisations or isolated levels within the supply chain (Kovács 
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 et 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 et 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 et al., 2018; Papalexi et 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 et al., 2021).

Several studies have provided valuable insights into 
frameworks for managing supply operations during disasters 
(Negi and Negi, 2021; Timperio et al., 2016; Raillani et al., 
2020; Kaur and Singh, 2020; Husain et al., 2016). Negi and 
Negi (2021) explored humanitarian logistics during the disaster 
preparedness and response phases. Similarly, Timperio et al. 
(2016) developed a decision-making framework in the same 
disaster phase. Raillani et al. (2020) introduced a framework 

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 et 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 et al., 2016; 
Raillani et al., 2020; Kaur and Singh, 2020; Husain et 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 et 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 
et al., 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 et 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 et 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 et al., 2022; Watson et 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 

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 exercise 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.

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 (Pyykkö et 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 et 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

World Café Conversations

Identifying the essential 
elements for managing 
pharmaceutical supply 

operations during a disaster.

Testing the operational 
framework

Redefining and validating 
the operational framework

Evaluating and refining 
the operational 

framework.

Developing an initial 
framework for managing 
pharmaceutical supply 

operations during disasters. Outcome
First 

Prototype
Design 

Criteria

First 
Proposal

Discover Develop Test 

Scoping Review Tabletop Exercise 
In-Depth Interviews

Exploring pharmaceutical 
supply management during 
disasters through scoping 
review and stakeholder 

engagement.

Source: Authors’ own work
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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 et 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 

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 

Figure 2 Pharmaceutical supply operations management framework for a disaster

Management Support Components  

Reporting

Resources & Tools 

Utilise predictive models, expert 
opinions, or historical data for
forecasting, and then review by medical 
experts

No

Yes

PREPAREDNESS PHASE

§ Develop a drug formulary for high-risk hazards and regularly review its 
selection

§ Identify pharmaceutical for stockpiling or requiring pre -agreements for supplies
during a disaster

§ Develop a stockpile strategy

§ Establish expedited formulary approval pathway for a novel or urgently
required pharmaceutical

§ Identify a forecasting technique for disaster response

§ Calculate the required stockpile quantity

§ Conduct centralise procurement for the district, state, or national stockpile

§ Establish contracts or memorandum of understanding with suppliers for
emergency supply

§ Establish an emergency procurement protocol

§ Establish expedited product registration pathway for a novel or urgently
required pharmaceutical   

§ Establish a protocol  for pharmaceutical donations

§ Develop standard operating procedures and a formulary for compounding
high-risk pharmaceutical

§ Develop plan to increase storage capacity following storage capacity 
assessment for normal and cold chain products

§ Identify a temporary transfer location of the stock if an evacuation is required

§ Develop a contingency plan for power outages

§ Identify a strategic location for prepositioning the pharmaceutical stockpile

§ Conduct stockpile rotation according to the shelf life

§ Establish an emergency supply procedure 

§ Develop a plan for distributing and receiving stockpile and conduct a dry run

§ Establish disaster kits or packages for high-risk hazards

§ Establish the resources to support EMT/mobile team operations

§ Establish  a real-time dashboard

§ Develop an early warning mechanism to detect pharmaceutical shortages

§ Implement surveillance activities to assess pharmaceutical needs

§ Establish a database for stockpile pharmaceutical and monitor their status
regularly

§ Establish a contingency plan

RESPONSE PHASE

Logistics  Capacity

Assessment*

Procurement*

Donations* 

Compounding

Storage

Supply & Distributions*

Monitoring & Surveillance*

Supply & Demand Management*

Reorder/Adjust Estimate  

§ Assess the anticipated number of patients, patient population, scope of clinical 
services to be provided, surge capacity plan, estimated duration of the mission
or disaster, prophylaxis or vaccinations needs, impact on pharmacy
operations, and the types of EMT to be established

§ Identify agents  for CBRNE incidents

§ Continuously conduct needs assessment in escalating disaster scenario

§ Evaluate potential diseases, symptoms, and injuries associated with the
disaster

§ Evaluate the climatic conditions of the affected area to determine potential 
impacts on pharmaceutical product stability and quality

§ Prioritise the selection of pharmaceutical products from the national essential 
drugs list and considering patients' perceptions and acceptance of the
treatment.

§ Regularly review the pharmaceutical selection according to the latest evidence

§ Consider the local or regional stockpile, pharmaceutical shelf life, special
storage or handling requirements, surge capacity plan, storage capacity,  
availability of effective vaccinations or therapies, lead time, product 
registration status, financial resources, estimated EMT mission or disaster
duration, epidemiological data, patient' perceptions and acceptance of the 
products, acceptance of donations, and product usage in non-disaster
scenario 

§ After considering relevant factors, forecast the minimum supply of four to six
weeks for disaster response and two weeks for EMT deploymen

§ Share the forecasted quantity with the supplier

§ Coordinate centralise procurement at the district, state, or national level

§ Plan methods for procuring pharmaceutical

§ Implement a triage system to prioritise procurement

§ Adjust procurement quantities based on procurement limitations

§ Activate the emergency procurement protocol if necessary

§ Consider procuring directly from the manufacturer

§ Activate the emergency supply agreement with the supplier.

§ Actively engage with the supplier to prioritise an order, confirm delivery times, 
and verify product availability and quantity that can be supplied

§ Consider pooled procurement

§ Activate task force to manage pharmaceutical  donations

§ Identify the need for pharmaceutical donations

§ Define criteria and specifications for accepting pharmaceutical donations

§ Asses the  storage capacity for receiving pharmaceutical donations

§ Request assistance from local or international sources

§ Inspect donated pharmaceuticals for quantity, shelf life, condition, and record
the acceptance

§ Monitor the quality of donated pharmaceuticals

§ Ensure transparency in the management of pharmaceutical donations

§ Ensure compliance to local or international standards for pharmaceutical
donations

§ Identify pharmaceutical requiring compounding during disaster

§ Conduct in-house  pharmaceutical compounding

§ Consider outsourcing compounding to authorised facilities

§ Acquire active pharmaceutical ingredient for compounding

§ Consider public-private partnerships for alternative storage site

§ Convert a multi-purpose space into a storage area

§ Optimise the storage capacity of the warehouse, including the 
pharmaceutical refrigerator

§ Centralising pharmaceutical storage

§ Coordinate with  suppliers for staggered delivery

§ Secure storage space to minimise the risk of product damage or loss

§ Update product transfer records, if the evacuation plan is activated

§ Coordinate stock distribution centrally, at the district, state, or national level

§ Activate  an emergency supply procedure

§ Conduct supply operations from pre-identified distribution points

§ Regularly review the pharmaceutical inventory and stock replenishment plan

§ Set a target for rapid supply within 72 hour

§ Appoint a dedicated person to manage the  stockpile

§ Utilise a real-time dashboard to monitor and assist with decision-making for
stock mobilisation, reordering stock, and forecasting demand

§ Coordinate centralise stock monitoring at the district, state, or national level

§ Monitor pharmaceutical supply and demand trends, including ordered stock, 
prescription trends, current and committed stock, consumption data, number
of active patients, and the shelf life of pharmaceutical, and storage location

§ Conduct daily monitoring of crucial pharmaceutical

§ Monitor the delivery status from the supplier

§ Monitor utilisation patterns after implementing a new policy or strategy

§ Mobilise crucial pharmaceutical to high-need areas

§ Utilise therapeutic substitution

§ Develop a treatment algorithm considering pharmaceutical availability

§ Implement formulary restrictions and relaxation

§ Implement pharmaceutical conservation strategies (extend pharmaceutical 
shelf life, establish patient priority criteria, utilise adjunct therapy and revision
of the intravenous to oral conversion policy)

§ Convert to a pharmacy-compounded product 

§ Consider other supply sources (refer to sourcing)

§ Pooling all pharmaceutical resources

§ Assess the existing inventory to determine stock levels and additional needs
for maintaining optimal supply

§ Conduct in-country review of supplies and supplier capacity

§ Assess warehouse operations and capacity

§ Review pharmaceutical regulations and relevant government policies

§ Identify gaps in managing pharmaceutical supply operations

§ Partnering with supply chain partners, government agencies, NGOs, or the 
private sector if necessary

§ Maintain and regularly update a comprehensive database of supply chain 
partners and their capacities

§ Conduct an inventory assessment to determine current stock levels and 
identify additional needs to optimise inventory

§ Assess the capacity of local suppliers and determine regional stock levels

§ Identify healthcare providers or international partners for collaboration during
disaster response

Refer to the emergency drug list     
published by health organisations,
treatment guidelines, expert opinion, or
historical data and then review by
medical experts

Selection

Forecasting Demand* 

Operational Management Components  

RECOVERY PHASE

Stock mobilisation

Conduct through desktop or field 
assessment 

Financing & Budgeting

§ Calculate the budget requirements for the response phase

§ Identify and secure funding sources

§ Plans based on financial capabilities

§ If funds are limited, consider alternative sources such as loans or donations

§ Establish an emergency fund or discuss potential sources for response funding

§ Calculate the preparedness budget

§ Conduct a budget analysis for pharmaceutical stockpile

§ Monitor financial status and request additional allocations if necessary

§ Assess damage and safety of logistics infrastructure if affected during the
disaster

§ Conduct a post-disaster inventory assessment to evaluate the current  
stock levels and assess the quality and safety of pharmaceutical

§ Temporarily quarantine products with uncertain quality or efficacy
§ Request verification of product quality and efficacy from regulatory agency

or supplier
§ Establish a dedicated quarantine area
§ Document all damages and losses

Managing Excess Stock

§ Redistribute pharmaceutical
§ Donating supplies
§ Conduct offer-outs locally or internationally
§ Exchange pharmaceutical for longer shelf life
§ Extend pharmaceutical shelf life with approval from relevant authorities
§ Develop a treatment algorithm based on the current pharmaceutical stock

status and consider its use for other indications
§ Implement a staggered delivery schedule by the supplier

§ Assess and replenish any stockpile that was depleted or damaged by the
disaster

§ Extend pharmaceutical shelf life with approval from relevant authorities

§ Implement formulary restrictions or relaxation

§ Establish patient priority criteria

Managing Stock Shortages

Logistics Recovery

Reporting & Updating Preparedness Plan

Transportation*

§ Assess and map transportation networks to the affected areas

§ Develop a transportation plan

§ Secure clearance for access to the disaster area

§ Activate emergency transportation agreements

§ Refer to customs requirements to secure and expedite clearance 

§ If the evacuation plan is activated, establish transfer priorities and identify
teams to assist with the evacuation

§ Conduct a load manifest for international EMT missions

§ Establish pre-arrangement agreements with relevant logistics providers, 
government agencies, NGOs, or the private sectorwith transport capacity

§ Establish equipment for transferring pharmaceutical supplies during disaster
response

MITIGATION  PHASE 

Needs Assessment

§ Conduct an after-action review (AAR)
§ Review existing budgets to assess financial status and determine the 

requirements for maintaining operational continuity post-disaster
§ Evaluate the accuracy of the forecasted quantity
§ Engage in discussions with supply chain partners  to identify improvement 

areas

Review of Operations, Experiences & Lessons Learnt

§ Identify potential hazards and conduct risk assessments

§ Identify the risks, limitations, and bottlenecks in pharmaceutical supply
operations, and develop strategies to mitigate the identified issues

§ Discuss critical pharmaceutical supplies and their availability during
disaster

§ Asses and enhance the logistics infrastructure

§ Identify the relevant guidelines, protocols, and plans

Risk Management

Loans from  local or international
sources

Obtain supplies from health 
organisations.

Stock transfers

Other Sources* 

§ Establish communication channels with the disaster coordination centre to 
ensure early access to disaster-related information

§ Identify and establish needs assessment tools/checklist to be used during a
disaster

Sourcing*

§ Develop a centralise sourcing plan for pharmaceutical at the district, state, or
national level

§ Diversify pharmaceutical sources to mitigate supply chain disruptions

§ Partnering with supply chain partners to enhance the production of crucial 
pharmaceutical

§ Develop a resupply plan 

§ Conduct a thorough evaluation of potential suppliers (vetted supplier)

§ Collaborate with regulatory agencies to expedite approvals

§ Consider the labeling language on pharmaceutical products

§ For the EMT mission, evaluating the effectiveness of sourcing at local or
international levels, considering factors such as shipping costs, product 
availability, and the urgency of the mission

§ Map the supply chain and develop a sourcing strategy for high-risk
pharmaceutical products to be used in disasters

§ Establish a plan to stockpile crucial pharmaceutical

§ Develop a sourcing strategy to secure access to non-stockpile pharmaceutical

§ Develop a protocol for receiving pharmaceutical support from EMT from
foreign countries

Acquisition

If new clinical 
evidence emerges

If there are
limited

financial
resources

Managing Waste
§ Assess and map waste disposal facility
§ Plan methods for disposal according to existing disposal procedures  

(e.g. incinerated, or chemically treated)
§ Calculate the budget for disposal
§ Conduct pharmaceutical disposal   

Managing Waste
§ Assess and map waste disposal facility
§ Plan methods for disposal according to existing disposal procedures  

(e.g. incinerated, or chemically treated)
§ Calculate the budget for disposal
§ Conduct pharmaceutical disposal   

If
implementing 

a new strategy

§ Continuously monitor post-disaster pharmaceutical supplies, including
stock levels, shelf life, and usage patterns

Post Disaster Logistics Assessment

Yes

No

Utilise
alternative product

3,4,5,6

7,8

Do the pharmaceutical 
supplies meet the

requirements?

Is there limited access
within the supply

chain?

§ Clean and reorganise logistics facilities if the logistics infrastructure is
affected by a disaster

§ Returning excess pharmaceutical supplies or disaster kits to the main or
supplying facility (reverse logistics)

§ Manage transition back to normal operations, usual products and practices
§ Collaborate with supply chain partners to restore operations, supply

quantities, and normal delivery schedules
§ Conduct a load manifest for international  EMT missions

Post Disaster Monitoring and Surveillance

Yes

If there is an
excess, shortage,

or wastage

No

Abbreviation: CBRNE :chemical, biological, radiological nuclear, and explosive;Supply Chain Partners: suppliers, manufacturers, distributors, and retailers; EMR: electronic medical record; ADC: automated dispensing cabinets; RF ID: Radio Frequency Identification; MoE:Ministryof Education;MoH: MinistryofHealth; MoD: Ministryof-
Additional reading materials

§ Map all stakeholders in pharmaceutical supply management 

§ Establish official communication channels with relevant stakeholders through multiple 
channels

§ Maintain close and permanent contact between the various organisations involved

§ Calculate minimum staffing requirements for disaster response

§ Develop a plan to increase the capacity of human resources

§ Maintain and regularly update the staff information database

§ Establish a procedure for recruiting volunteers

§ Conduct training and capacity building for managing pharmaceutical supply operations in a
disaster  

§ Conduct simulation exercises, and through after-action reviews, identify opportunities to
enhance the preparedness plan and determine elements for testing in future training

§ Develop experts or champions in pharmaceutical supply  management for disaster

§ Identify suitable personnel for EMT deployment and provide training

§ Establish an organisational chain of command

§ Establish specialised working groups, leveraging technical expertise

§ Engage with local, regional, or national disaster coordination centres 

§ Map relevant experts, supply chain partners, government agencies, NGOs, and private sector
entities to collaborate effectively during the response phase

§ Assess the preparedness of pharmaceutical supplies using a disaster preparedness checklist

§ Conduct disaster preparedness meetings

§ Establish criteria for activating emergency procurement protocols (trigger points)

§ Utilise a comprehensive logistics  management system

§ Implement tracking and tracing systems, including blockchain, to improve efficiency, visibility, 
and security

CommunicationsHuman ResourcesGovernance Technology

§ Initiate early communication among pharmaceutical supply partners for rapid pharmaceutical 
supply adaptation  

§ Promote the exchange of information regarding pharmaceutical supply operations and
practice gaps  at the district, state, ornational level

§ Foster information sharing between the pharmaceutical industry and service providers

§ Establish a connection with local health organisations to  support international EMT mission

§ Share medication usage data with prescribers

§ Mobilise and redeploy personnel from non-critical functions within and across facilities

§ Prioritise critical task, postpone non-essential activities, establish a shift system or rotation
schedule, and freeze leave

§ Request assistance from other agencies and establish public-private partnerships.

§ Recruit volunteers

§ Recruit temporary personnel

§ Manage mental health and well-being

§ Identify the scale of the response required to determine the level of coordination needed

§ Activate the pharmaceutical supply operations task force with relevant experts and 
stakeholders  

§ Appoint an incident commander

§ Coordinate response efforts with multiple stakeholders

§ Develop contingency plans for critical pharmaceutical 

§ Decision-making in the pharmaceutical supply operations

§ Prepare situation reports for various levels based on the scale of the response

§ Activate the emergency procurement protocol

§ Document all response activities in preparation for post-disaster audit

§ Update the EMR interface to reflect the status of pharmaceutical supplies

§ Consider integrating Internet of Things (IoT) devices, such as ADC and RFID technology, to
improve visibility and efficiencyin pharmaceutical supply operations.

§ Leverage innovative logistics solutions, such as drones and autonomous vehicles

SSENDERAP ERP
ESN

OP SER

Guidelines for the management of Medicines Donations Ministry of Health MalaysiaGuidelines for the management of Medicines Donations Ministry of Health Malaysia

Crisis and Disaster Management Plan for Pharmacy Services, Ministry of Health Malaysia.Crisis and Disaster Management Plan for Pharmacy Services, Ministry of Health Malaysia.

Best Practices In Supply Chain Preparedness For Public Health EmergenciesBest Practices In Supply Chain Preparedness For Public Health Emergencies

Patient Surge Management during a Pandemic Toolkit for Hospital and Health System PharmacyPatient Surge Management during a Pandemic Toolkit for Hospital and Health System Pharmacy

Partnering with the Healthcare Supply Chain During Disasters  Partnering with the Healthcare Supply Chain During Disasters  

Downstream Logistics  In Pandemics Logistics ClusterDownstream Logistics  In Pandemics Logistics Cluster

Emergency Supply Chain Playbook

CDC Supply Chain Disaster Preparedness ManualCDC Supply Chain Disaster Preparedness Manual

WHO COVID-19 Essential Supplies Forecasting Tool (COVID-ESFT),WHO COVID-19 Essential Supplies Forecasting Tool (COVID-ESFT),

ASPR TRACIE Disaster Available Supplies in Hospitals (DASH) ToolASPR TRACIE Disaster Available Supplies in Hospitals (DASH) Tool

Hazard Vulnerability Analysis Tool, ASPR Risk and Vulnerability Assessment ToolsHazard Vulnerability Analysis Tool, ASPR Risk and Vulnerability Assessment Tools

WHO Standard Emergency Health KitsWHO Standard Emergency Health Kits

Standard Product Catalogue Standard Product Catalogue 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

9

1,2

Chemical, Biological, Radiological And Nuclear Incidents: Clinical Management And Health ProtectionChemical, Biological, Radiological And Nuclear Incidents: Clinical Management And Health Protection

§ Assess whether any existing guidelines, protocols, or plans should be 
added, modified, or updated

§ Document and report on the use of pharmaceutical resources, 
consumption trends, donations received, damage, disposal, and financial
expenses

§ Document operational steps for future reference (documenting events, 
results, and actions taken)

§ Document areas for improvement, experiences, and lessons learned

§ Update the relevant databases

§ Prepare for the post-disaster audit

§ Communicate with suppliers on current pharmaceutical usage trends

3,4,5

10

10

11

Disaster Management Mechanism

DI
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Coordinate at the District level

DISASTER MANAGEMENT LEVEL I (District)

Coordinate at the District level

DISASTER MANAGEMENT LEVEL I (District)

Coordinate at the State level to the affected District 

DISASTER MANAGEMENT LEVEL II (State)

Coordinate at the State level to the affected District 

DISASTER MANAGEMENT LEVEL II (State)

Coordinate at the Central level to the affected State

DISASTER MANAGEMENT LEVEL III (Central)

Coordinate at the Central level to the affected State

DISASTER MANAGEMENT LEVEL III (Central)

* Coordinate and communicate effectively across various operational levels and stakeholders (refer to disaster management mechanisms andpotential collaborators/actors).

Reporting
Instructions

Instructions

Service Providers
Government Hospitals (MoH,MoD,MoE)

Private Hospitals
Health Clinic

General Practitioner
Community Pharmacy

Pharmaceutical Industry
Manufacturers

Distributors/Wholesalers
Importers

Licensed Holders
Tender Agents (Government Suppliers)

Pharmaceutical Industry
Manufacturers

Distributors/Wholesalers
Importers

Licensed Holders
Tender Agents (Government Suppliers)

Non-Governmental 
Organisations (NGOs)

Non-Governmental 
Organisations (NGOs)

Military  Military  

Multi-national
organizations
Multi-national
organizations

Industry bodies and
associations

Industry bodies and
associations

Government Agencies 
National Disaster Management Agency

Crisis Preparedness and Response Centre
Drug Regulatory

Customs Authorities
Aid and Rescue Agencies

Local Government Authorities
Other agencies under MOH

Government Agencies 
National Disaster Management Agency

Crisis Preparedness and Response Centre
Drug Regulatory

Customs Authorities
Aid and Rescue Agencies

Local Government Authorities
Other agencies under MOH

Stakeholders with 
potential for 
collaboration

WHO Simulation Exercise Manual, Guidance & ToolsWHO Simulation Exercise Manual, Guidance & Tools

WHO After Action Reviews and Simulation ExercisesWHO After Action Reviews and Simulation Exercises

National Disaster Management Agency (NADMA) Directive No. 1: National Disaster Management Policy and MechanismNational Disaster Management Agency (NADMA) Directive No. 1: National Disaster Management Policy and Mechanism

Disaster  Risk ProfileDisaster  Risk Profile

Disaster operations
centers

(e.g., WHO)

12

13

12

Emergency and Internal Disaster Incident Action Plan for Hospitals, Ministry of Health Malaysia.

Disaster Management Plan, Ministry of Health Malaysia.

Are there excesses,
shortages, or
wastages?

The level of disaster management is determined based on complexity, magnitude, extent of damage, resource
capacity (financial, human, equipment, expertise), assistance, and response time.

5,10,15,16,17,18

6

Source: Authors’ own work
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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 evaluate the pre-post 
participants’ understanding and capabilities in operational 
management during a disaster (Watson et al., 2021), with 
questions related to exercise design and conduct were used based 
on the WHO guidelines for evaluating tabletop exercise (WHO, 

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 

Table 1 Tabletop exercise design

Design element Detail

Scope 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

Exercise length 13 hours
Types of hazards Multihazards

• Pandemic
• Floods
• CBRNE incidents

Facilitator involvement Mild involvement
Exercise style Face to face
Mission area Mitigation, preparedness, response and recovery
Capabilities tested during the 
tabletop exercise

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

Players roles Multi-role exercise including:
• Hospital Pharmacy
• Health Clinic Pharmacy
• District Health Office Pharmacy
• State Pharmacy
• Health System Pharmacy

Participants • Players
• Controllers
• Facilitators
• Evaluators
• Observer

Evaluations • Pre-post tabletop exercise survey
• Hot wash

Source(s): Authors’ own work
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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 usefulness 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.

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- 
24-00574-6UJ (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 (n = 4, 16%), 
State Pharmacists (n = 4, 16%), Hospital Pharmacists (n = 4, 
16%), District Health Office Pharmacists (n = 5, 20%) and 
Health Clinic Pharmacists (n = 8, 32%,). All participants 
completed pre- and post-surveys, achieving a 100% response 
rate. Of the 25 participants (n = 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

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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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 

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, 10–15 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, 10–15 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)

Table 2 Participants demographics

Primary role
n (%) 
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
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Table 3 Differences in participants’ pre- and post-survey responses

Survey item
Survey scores

Pre-test Mean (SD) 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 2.8 (0.85) 4.5 (0.51) p < 0.001
I have a clear understanding on the planning, training and resource 
management required for pharmaceutical supply operations during the 
preparedness phase of disaster 2.8 (0.89) 4.3 (0.62) p < 0.001
I have a clear understanding on the immediate actions required to 
manage pharmaceutical supply operations during the response phase of 
disaster 2.8 (0.88) 4.5 (0.58) p < 0.001
I have a clear understanding on the actions required to restore and 
rebuild pharmaceutical supply operations during the recovery phase of 
disaster 2.7 (0.89) 4.5 (0.51) p < 0.001
I am confident in my capability to mitigate the impact of a disaster on 
pharmaceutical supply operations 2.7 (0.92) 4.0 (0.53) p < 0.001
I am confident in my capability to prepare for a disaster that may 
impact pharmaceutical supply operations 2.8 (0.95) 4.1 (0.52) p < 0.001
I am confident in my capability to response to a disaster that may 
impact pharmaceutical supply operations 2.8 (0.89) 4.0 (0.49) p < 0.001
I am confident in my capability to recover from a disaster that may 
impact pharmaceutical supply operations 2.8 (0.95) 4.1 (0.47) p < 0.001

Source(s): Authors’ own work

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 • 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

• 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

Communication • Communication between operational teams was lacking
• Communication was disorganised
• Information sharing was absent
• Proper channels were not used for communication

• 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 • 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

• 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
Knowledge and 
understanding

• 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

• 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

Source(s): Authors’ own work
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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) 

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 4.7 (0.45) 0 0 0 28% (7) 72% (18)
The operational framework improved my 
knowledge and skills in managing 
pharmaceutical supply operations during 
disaster 4.7 (0.43) 0 0 0 24% (6) 76% (19)
The operational framework is easy to 
understand for managing pharmaceutical 
supply operations during disaster 4.6 (0.49) 0 0 0 36% (9) 64% (16)
The operational framework is comprehensive 
for managing pharmaceutical supply operations 
during disaster 4.5 (0.58) 0 0 4% (1) 36% (9) 60% (15)
The operational framework may increase my 
confidence in mitigating the impact from 
disaster 4.6 (0.57) 0 0 4% (1) 32% (8) 64% (16)
The operational framework may increase my 
confidence in preparing for disaster 4.6 (0.49) 0 0 0 36% (9) 64% (16)
The operational framework may increase my 
confidence in responding to disaster 4.6 (0.50) 0 0 0 40% (10) 60% (15)
The operational framework may increase my 
confidence in recovering from disaster 4.7 (0.47) 0 0 0 32% (8) 68% (17)
The operational framework may improve the 
efficiency of pharmaceutical supply operations 
during disaster 4.6 (0.57) 0 0 4% (1) 32% (8) 64% (16)
The operational framework may facilitate 
effective coordination during a disaster 4.5 (0.58) 0 0 4% (1) 40% (10) 56% (14)
The operational framework may facilitate 
effective communication during a disaster 4.6 (0.57) 0 0 4% (1) 32% (8) 64% (16)
The operational framework can reduce the risk 
of medication wastage during a disaster 4.3 (0.70) 0 0 12% (3) 40% (10) 48% (12)
The operational framework can reduce the risk 
of drug shortage during a disaster 4.3 (0.63) 0 0 8% (2) 48% (12) 44% (11)

Source(s): Authors’ own work
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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 et 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 et 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 

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 et 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 et 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 et 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 et 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, 

Table 6 Participant responses on the tabletop exercise design and conduct

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, I 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
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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 et 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 et al., 2017; Mahdi et 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 

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.
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Appendix 2

Data collection form
Tabletop exercise in managing pharmaceutical supply 

operations during a disaster
(pre-survey)
Section 1: Demographic information

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)

3 Gender?
• Male
• Female

4 How many years of working experience do you have?
• <5 years
• 5–< 10 years
• 10–< 15 years
• >15 years

5 Before this tabletop exercise, have you received any 
specific training on managing pharmaceutical supply 
operations during a disaster?

• Yes
• No

6 Have you previously managed pharmaceutical supply 
operations during a disaster?

• Yes
• No

7 If yes, please specify the disaster(s) you have previously 
experienced. You may select more than one answer.

• Pandemics
• Floods
• Chemical, Biological, Radiological, Nuclear, and 

Explosives (CBRNE) Incidents
• Mass Casualty Incidents
• 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 
measures required to reduce the impact of future 
disaster on pharmaceutical supply operations during 
the mitigation phase of disaster

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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)

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 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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

Source(s): Authors’ own work
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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 
decision-making process

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

16 The operational framework may increase my 
confidence in preparing for disaster

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

17 The operational framework may increase my 
confidence in responding to disaster

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

18 The operational framework may increase my 
confidence in recovering from disaster

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

20 The operational framework may facilitate effective 
coordination during a disaster

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

21 The operational framework may facilitate effective 
communication during a disaster

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

No. Statement

26 The exercise was well-structured and organised 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
27 The scenario was realistic 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
28 The briefing before the exercise was useful and 

prepared me for the exercise
1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

29 The exercise allowed us to test our response plans 
and systems

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

31 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

1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

32 The exercise has met its objectives 1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree
33 At the end of the exercise, I think we are better 

prepared for a disaster
1 Strongly Disagree 2 Disagree 3 Neutral 4 Agree 5 Strongly Agree

34. What are the key strength of the tabletop exercise?
35. What are the areas for improvement in the tabletop exercise?
36. Please share any recommendation(s) you have to improve similar exercises in the future

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

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 key 
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
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