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MODULE 4 

Post-Disaster Recovery, Psychological Resilience, and Continuous Improvement 

1. Scope of the Training Module 

This module covers the restoration of microbiology laboratories to operational status after a disaster, 

ensuring service continuity, management of biosafety risks, strengthening of personnel psychological 

resilience, and establishment of continuous improvement mechanisms. It addresses the restructuring 

of laboratories after disasters not only from a technical perspective but also from organizational and 

human resources aspects. 

1a. Purpose of the Training Module 

The aim of this module is to ensure the safe, sustainable, and effective restructuring of microbiology 

laboratories after disasters, to minimize biological risks, and to enhance the psychological and 

operational resilience of laboratory teams. 

1b. Objectives of the Training Module 

Participants who complete this module are expected to achieve the following objectives: 

 Identify and prioritize the main problems encountered in laboratories after disasters (physical 

damage, power outages, staff shortages, biosafety risks). 

 Understand and apply the steps of restructuring (safety assessment, minimum service, 

stabilization, sustainability). 

 Assess post-disaster epidemic risks and evaluate possible pathogens in the context of 

geography and climate. 

 Recognize the "red flags" of stress and burnout; apply principles of psychological first aid and 

the Buddy System. 

 Conduct a structured learning process after the event using the After Action Review (AAR) 

method. 

 Integrate continuous improvement cycles (exercises, refresher training, and SOP updates) into 

the institutional culture. 

2. Learning Outcomes of the Training Module 

2.1. Knowledge Outcomes: 

 Explain the critical importance of microbiology laboratories for public health after disasters 

and the risks caused by loss of function. 

 Define how biological risks increase in disaster environments; identify HEPA filter damage, 

aerosol risks, PPE shortages, and waste management problems. 

 Understand the mechanisms that increase epidemic risk after disasters (infrastructure 

breakdown, crowded sheltering, loss of vector control). 

 Know the impact of geography and climate on the spectrum of pathogens; evaluate regional 

epidemic risks. 

 Explain the definition of psychological resilience and the categories of stress-burnout 

symptoms (cognitive, emotional, physical). 
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2.2. Skill Outcomes: 

 Plan and implement the four-step post-disaster restructuring process (safety assessment, 

minimum service, stabilization, strengthening). 

 Perform service prioritization according to the COOP level approach; determine the 

emergency test panel and coordinate sister-laboratory cooperation. 

 Conduct damage assessment, alternative supply planning, and consumables consumption 

forecasting in reagent and stock management. 

 Apply the psychological first aid approach (observe–listen–connect–reassure–determine 

needs–refer) within the team. 

 Structure an AAR (After Action Review) meeting; prepare an output table containing root 

cause analysis, corrective-preventive actions, and verification criteria. 

2.3. Attitude Outcomes: 

 Be aware of individual and institutional responsibility in post-disaster processes; adopt a non-

blaming, learning-oriented approach. 

 Internalize the direct relationship between personnel psychological well-being and laboratory 

performance and normalize help-seeking behavior. 

 Adopt continuous improvement as a habit and an element of institutional culture. 

3. Methods and Techniques of the Training Module 

This module is based on the Problem-Based Learning (PBL) methodology. Participants develop 

solution strategies through realistic disaster scenarios and construct knowledge in the context of 

application. This model places the participant at the center of the process rather than passive 

information transfer. 

Main methods and techniques used: 

 Scenario-Based Learning: The case scenario “Laboratory on Fire” includes realistic 

elements such as a fire caused by electrical leakage, loss of incubators and PCR devices, and 

24-hour service interruption. Participants perform root cause analysis, design corrective 

actions, and formulate lessons learned. 

 AAR (After Action Review) Application: Used as a structured learning tool after the event. 

It provides a cyclical learning format that systematically answers the questions: “What was 

planned?”, “What happened?”, “Why did it happen?”, and “What will be done next time?” 

Each group prepares an AAR output table containing actions, responsible persons, deadlines, 

and verification criteria. 

 Presentation and Visual Aids: Interactive presentations are used for theoretical framework 

delivery. Slide materials are supported by visual models such as restructuring steps, biological 

risk factors, psychological red flags, and the 14-day recovery roadmap. 

 Assessment Tools: A pre-knowledge test is administered at the beginning of the module, and 

a learning outcomes assessment test at the end. 

4. Content Outline 

4.1. Importance of Microbiology Laboratories After Disasters 
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Microbiology laboratories fulfill four critical functions in protecting public health after disasters: 

diagnostic support, infection surveillance and early warning of outbreaks, monitoring of water- and 

food-borne infections, and contribution to hospital infection control. Disruption of any of these 

functions means that health risks at the community level become invisible. The fundamental principle 

of the module is: the collapse of the laboratory means the collapse of public health. 

Main problems encountered in laboratories after disasters include physical damage, electricity-water-

air conditioning interruptions, loss of equipment and kits, staff shortages, biosafety-biosecurity risks, 

difficulties in sample acceptance, and burnout due to increased workload. When all these problems 

can occur simultaneously, the importance of being prepared becomes even more evident. 

4.2. Post-Disaster Restructuring Steps 

The restructuring process is defined by four consecutive steps, each with its own priorities. 

Safety and Situation Assessment: In this first phase, a four-dimensional safety shield assessment is 

performed before re-entering the laboratory. Structural safety includes checking electricity, water, 

gas, and HVAC systems. Biological risk assessment reviews spills, aerosol risks, and waste 

management. Equipment and sample assessment questions the functionality of critical devices and 

the integrity of the cold chain. Personnel assessment identifies team safety, accessibility, and 

shortages. Given that biological risks multiply in disaster environments (compromised negative 

pressure, contaminated surfaces, HEPA filter damage, PPE insufficiency, improper waste storage), 

skipping this assessment is extremely critical. 

Minimum Service Delivery and Return to Normal (COOP Level): In the phased restart approach, 

COOP Level 1 menu is activated first: vital tests such as blood culture Gram staining, CSF direct 

examination, and critical sterile samples are started immediately. The second priority is outbreak 

monitoring and infection control; alternative centers or sister-laboratory cooperation are utilized at 

this stage. Deferrable routine services are left to the third phase. This 24-72 hour period is when the 

“emergency test panel” is operated and backup processes such as manual recording and alternative 

storage are activated. 

Stabilization and Revalidation: In this 3- to 14-day period, device calibration, performance 

controls, internal and external quality control applications, and documentation are completed. 

Environmental cleaning verification is performed and the supply chain is restored. These steps, 

carried out without compromising quality assurance, directly affect the reliability of diagnostic results 

and patient safety. 

Sustainability: Improvement and Strengthening: In this final phase extending beyond the 14th 

day, physical improvements (rack anchoring, UPS installation), SOP updates, and exercise schedules 

are established. This phase includes structural transformations that make the system stronger beyond 

mere recovery. 

4.3. Sustainability Phase: Operational Management 

The sustainability phase has six main components: energy continuity and fuel planning, technical 

support, sample management, reagent-kit-stock management, result reporting, and communication. 

Post-Disaster Sample Management: Reorganization of physical space includes clean-dirty area 

separation, determination of new sample acceptance and waste exit routes, and use of mobile 

laboratory solutions when necessary. In waste management, infectious waste must be collected 

separately, temporary storage areas created, autoclaving or chemical decontamination applied, and 

coordination with local authorities maintained. 
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Reagent, Kit, and Stock Management: Supply chain disruption is one of the most common 

problems in disasters. Therefore, damaged stocks must be separated, expiration and storage 

conditions reviewed, critical reagent lists updated, and consumables consumption forecasts revised. 

Alternative supply planning should include a supplier list with at least two or three companies, 

establishment of a regional reagent sharing network, and determination of a minimum 2- to 4-week 

emergency stock level. “Single-supplier dependency” is considered one of the biggest operational 

risks. Consumables consumption forecasting should be based on a scenario of 3- to 5-fold increase in 

daily test volume. Separate stock plans should be made for PPE, and fast-consuming materials 

(pipette tips, culture media, tubes) should be prioritized. 

Preparation for Local Production: In extreme situations where the entire supply chain may be cut 

off, maintaining the laboratory’s local production capacity is critically important. This includes 

stocking powder forms of basic and outbreak-focused culture media (blood agar, EMB, MacConkey, 

TCBS, BCYE, Sorbitol MacConkey), preserving the functionality of autoclaves, incubators, and 

sterilization systems, and controlling purified water systems. 

Coordination with Infection Control Team and Other Units: Laboratory recovery cannot be 

managed in isolation. Hospital management, infection control committee, technical services, 

procurement, occupational health and safety, and disaster coordination units must work together. This 

coordination significantly affects both resource sharing and decision-making speed. 

4.4. Post-Disaster Epidemic Risk and Laboratory Preparedness 

Disaster environments significantly increase epidemic risk due to infrastructure breakdown, crowded 

living conditions, reduced access to health services, and difficulties in vector control. Expected 

infections fall under four main categories: 

 Water-borne infections (Shigella, Salmonella, Vibrio cholerae, Hepatitis A and E) 

 Respiratory infections (Influenza, RSV, COVID-19) 

 Shelter-related infections (Norovirus, Adenovirus, scabies, lice) 

 Vector-borne infections (malaria, Dengue, Leishmania) 

Geography and climate conditions significantly affect this picture. In hot-humid climates, Dengue, 

Leishmania, and cholera come to the fore; in dry-dusty conditions, tuberculosis and fungal infections; 

in cold climates, Influenza and RSV; and in heavy rainfall-flood conditions, Leptospira and water-

borne diarrheal diseases. 

Post-disaster wound infections are also defined as a “silent threat.” In the presence of risk factors 

such as dirty wounds, delayed intervention, and foreign bodies, Staphylococcus aureus, Streptococcus 

spp., Pseudomonas, Acinetobacter, and Clostridium spp. can cause serious clinical pictures 

(necrotizing infections, tetanus, gas gangrene). 

Laboratory preparedness against these risks requires stocking rapid antigen and PCR kits, adopting a 

syndromic panel approach, evaluating mobile laboratory capacity, and updating the critical pathogen 

list. 

4.5. Invisible Damage: Psychological Resilience 

One of the most frequently overlooked aspects of laboratory recovery is the psychological well-being 

of personnel. A functional laboratory cannot be established without a functional team. Therefore, 

psychological resilience work must be carried out simultaneously with technical recovery. 



                                                                                       
“Developing a Biosecurity Training Program for Preparedness for Future Disasters and Increasing the Vocational Skills  

of Microbiology Laboratory Health Professionals” (MicroLabSecure) 

 

5 

 

Risks Specific to Microbiology Workers: Microbiology staff face a unique stress burden in disaster 

environments. Four factors define this burden: invisible but critical task load, continuous attention 

requirement under biological risk, increased responsibility due to staff shortages, and fear of making 

mistakes. Psychological resilience is not the absence of stress, but the capacity to maintain 

functionality under stress. 

Red Flags of Stress and Burnout: Symptoms observed in three categories: 

 Cognitive: distraction, difficulty making decisions 

 Emotional: anger, numbness, anxiety, guilt 

 Physical: insomnia, somatic complaints, exhaustion 

It should not be forgotten that performance decline directly increases the risk of error. 

Psychological First Aid and Buddy System: Clinical psychological intervention may not always be 

available in disaster environments. Therefore, laboratory staff can provide basic psychological 

support to each other without clinical psychologists. The basic approach follows these steps: observe 

– listen – connect – reassure – determine needs – refer. Within the Buddy System, staff observe 

and support each other; severe panic, dissociation, or self-harm thoughts are referred to professional 

support; workload is shared and a non-blaming, safe communication environment is created. 

Factors Strengthening Resilience: At the individual level: sleep and rest, meeting basic needs, social 

support, emotional awareness, taking breaks, clear task boundaries, and help-seeking behavior. At 

the team level: safe communication environment, non-blaming approach, short team meetings, 

solidarity, balanced workload distribution, and visible support through appreciation. 

4.6. Continuous Improvement (AAR) and Institutional Learning 

After a disaster, simply recovering is not enough; the goal is to make the system stronger and more 

resilient. This principle is implemented through a continuous improvement cycle that feeds 

institutional memory. 

After Action Review (AAR) Method: AAR is the main tool for structured learning after an event. 

It seeks answers to four questions: “What was planned?”, “What happened?”, “Why did it happen?”, 

and “What will be done next time?” This approach focuses on identifying structural weaknesses in 

the system rather than blaming individuals. The AAR output table should include the responsible 

person, deadline, required resources, and verification criteria for each corrective action. 

Main Tools of Continuous Improvement: Event evaluation, root cause analysis, corrective and 

preventive actions (CAPA), checklists, updated Standard Operating Procedures (SOPs), exercises, 

and refresher training. Exercise periods should be determined according to risk priority: high-priority 

topics every six months, medium-priority once a year, low-priority every two years. 

Fighting the Forgetting Curve: It is known that learned information is rapidly lost if not repeated. 

Studies show that approximately 50% of information is remembered one day after learning, 30% after 

one week, and 20% after one month. Given that regular repetition makes knowledge permanent, 

periodic training, tabletop exercises, scenario applications, cross-training, and new staff orientation 

are indispensable components of the continuous improvement cycle. 

Example Scenario — Laboratory on Fire: In this scenario, a fire broke out in the microbiology 

laboratory during the night shift due to an electrical leakage from the worn power cable of one of the 

incubators. While the fire suppression system activated, the incubator and the adjacent PCR device 

suffered heavy damage, devices stopped due to power outage, and critical samples could not be 
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processed for 24 hours. Root cause analysis revealed the absence of an up-to-date disaster risk 

analysis, lack of placement plans for critical devices, overloaded electrical system, non-functional 

residual current relay, and absence of a business continuity plan (COOP). Corrective actions included 

mandatory annual electrical safety testing, device spacing plans, sister-laboratory agreements, annual 

disaster drills, and preparation of fire emergency procedures. The lesson learned is clear: the 

combination of inadequate periodic maintenance and insufficient risk analysis leads to both physical 

and operational losses, and alternative plans are mandatory to sustain minimum service. 

5. Conclusion 

This module has addressed post-disaster microbiology laboratory management in an integrated 

framework covering its technical, organizational, and human dimensions. Safety, service, and quality 

— the sequential and mutually reinforcing continuation of these three principles — form the basic 

axis of laboratory functionality after disasters. Every lesson learned during the restructuring process 

contributes to building a stronger system for the future. Post-disaster experiences become true 

institutional memory only when they are documented through root cause analyses, processed through 

AAR processes, and reinforced through exercises. In this context, the final question of the module is 

also a call: What would be the first thing you would change in your laboratory tomorrow? 
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