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Executive summary 

Recent international events have highlighted the importance of strong and resilient health systems, 

focusing on national emergency preparedness and health security through the implementation of 

the International Health Regulations (IHR) (2005). Simulation exercises (SimEx) are one component 

of the revised IHR monitoring and evaluation framework and an effective method for evaluating the 

functional capacities of health systems. From the health system perspective, SimEx represent an 

ideal opportunity to test health systems resilience. The aim of this rapid review was to examine the 

scope of existing SimEx materials through a health system lens to get an idea of their adequacy to 

test critical health service delivery and associated health systems functions in the event of a public 

health emergency (PHE). This work was undertaken as part of the Tackling Deadly Diseases in Africa 

Programme (TDDAP) which seeks to strengthen collaboration between the health system and health 

security clusters to promote health security and build resilient health systems. 

The work involved a scoping review of academic literature published since 2007, supplemented by a 

review of institutions that support the development or application of simulation exercises in PHEs in 

order to identify materials that test health systems responses to such events. The identified 

materials were then cross-checked against a systematic search of SimEx materials conducted within 

the WHO Quality Systems and Resilience Unit (QSR), using an online research methodology with 

context analysis to identify materials not previously found. The review of the academic literature 

identified 685 articles. Title and abstract screening reduced this number to 32. Institutional review 

identified 73 items, which were reduced to 19 following a review of aims and objectives. The 51 

identified items were reviewed to identify the hazard and exercise type, administrative level of the 

health system being tested, testing of aspects of the health system as described by the WHO health 

system framework and aspects of resilience, including the maintenance of core functions, 

preparedness capacity, effectiveness of response and ability to reorganize as required (1). 

The identified materials were examined from a health system resilience perspective, using the six 

health system building blocks outlined in the WHO health systems framework. Resilience was 

understood in relation to the maintenance of core health service functions, preparedness 

capacity, the effectiveness of the response and the ability to reorganize as required. 

The majority of the materials identified tested PHE preparedness and response, with a limited 

proportion testing aspects of health systems resilience or recovery. Biological hazards, including 

pandemic influenza and emerging infections, were the most frequent hazard type used in 

testing, with the tabletop approach being the one most frequently applied. Although this was 

not the explicit focus, all materials tested at least one health system building block, although the 

tests were generally not integrated across all the relevant building blocks. Leadership and 

governance was the most frequent building block tested in the context of emergency response 

(43 out of 51 items), although the governance structures tested and the approach to 

measurement were often unclear. Aspects of Service delivery (42 of 51) and Health-care 

workforce (40 of 51) were also frequently tested, often with a focus on specific functional 

capabilities such as infection prevention and control (IPC) or surge capacity. These functional 

aspects were rarely tested across all relevant building blocks; for example, surge capacity was 

tested in relation to access to beds without due consideration of staffing or the training of staff 

pulled into the response. 
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The quality of the health service response provided in the context of the PHE was rarely explicitly 

tested. In those cases where it was tested, the focus was generally clinical, with the care 

delivered during the response being measured against a recognized standard of care. The 

maintenance of essential health service functions was not explicitly tested by any of the 

identified materials, except for contingency-focused materials, which were not integrated into 

emergency response mechanisms. While information systems were generally tested to some 

degree in the majority of the materials examined, and issues with communication were often 

cited in report findings, the measurement mechanisms remained unclear and it was rare for 

aspects of information systems beyond responder communication to be made the explicit focus 

of an exercise. Access to medicines and technologies was addressed by most materials at some 

level, although it was rare for procurement mechanisms and supply chains to be explicitly tested. 

Testing of mechanisms to access contingency funds was explicitly referred to in the stated 

objectives of the exercise materials, but evidence of such testing mechanisms to access 

contingency funds was rarely found in reports of exercises at any administrative level of any 

health system. 

In terms of health systems functionality, most exercises demonstrated the activation of 

appropriate response systems at the level at which the exercise was taking place but not beyond; 

the activation of emergency response plans through surveillance systems was rarely tested. The 

majority of the materials did not take into account the functionality of routine services in the 

context of emergency response and for exercises conducted at the regional level or above, the 

impact of the PHE on subnational structures was rarely considered. 

The current scope of materials, as identified for the present review, is not designed to demonstrate 

the performance of health systems for health security and health service provision, nor can 

weaknesses in the health system be identified with any degree of confidence. The largest and 

most evident gap apparent in exercises designed to test preparedness and response to PHEs from 

a resilience perspective was the lack of an explicit focus on the maintenance of essential health 

service functions during emergency response. The quality of health services provided in 

emergency response situations was rarely measured, and when it was, the focus was primarily on 

clinical aspects of care rather than system attributes.1 Health systems functions such as surge 

capacity and IPC, even when addressed in a comprehensive manner, were generally not integrated 

across all the health system building blocks, which significantly limits the potential of the materials 

to support the testing of health systems resilience. 

Whether by design or application, SimEx materials generally test single or isolated functional 

aspects of emergency response. While they frequently test many of the essential features of health 

systems, they fail to do so in a way which addresses or supports health systems strengthening or 

promotes resilience. Available materials are also limited in their potential to address the 

maintenance of normal or essential health systems functions, apart from continuity materials that 

remain disconnected from emergency response plans. This lack of focus on the maintenance of 

core functions impedes the potential of these materials to test and support resilience. Unless they 

are amended, the currently available SimEx materials will fail to test health systems resilience and 

are therefore ineffective at promoting health systems strengthening. 

                                                 
1 While there is no internationally accepted definition of the quality of health services, a global consensus 
recognizes the minimum quality attributes of safety, effectiveness and people-centredness. 
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Background 

Global attention to the importance of a strong and resilient health system has intensified since the 

outbreak of Ebola virus disease in Africa in 2014. The event focused the minds of policy-makers on the 

need to strengthen health systems by highlighting their vulnerability to disease outbreaks. The 

strength and resilience of a country’s health system are tested in real time during disease outbreaks 

and disasters, when responding and restoring normal functioning creates a surge in demand for many 

critical resources, especially from the public health sector. 

The issue of national emergency preparedness for public health events has been widely discussed at 

the global level, especially in health security forums that address challenges and gaps in achieving 

core capacity for and implementation of the International Health Regulations (IHR) 2005. WHO, as a 

guardian of the IHR (2005), has a mandate from its Member States to work with them to monitor and 

evaluate the progress of their compliance with the Regulations. One component of the revised IHR 

monitoring and evaluation framework is the simulation exercise (SimEx), which WHO defines as “a 

form of practice, training, monitoring or evaluation of capabilities, involving the description or 

simulation of an emergency to which a described or simulated response is made” (2). WHO has been 

supporting Member States in testing their IHR core capacities and emergency preparedness: by 

November 2018, 87 of these exercises had been conducted and reported on in the six WHO regions,2 

and others had been conducted but not yet reported on. WHO SimEx can be an effective method of 

monitoring and evaluating the functional capacities and preparedness of Member States in relation to 

IHR (2005) requirements. 

From the health system perspective, simulation exercises are also an ideal opportunity to test health 

systems resilience at various levels, particularly the delivery of health services, in response to public 

health events. In the event of a disease outbreak or a natural disaster, every emergency response 

activity carried out by health facilities requires the use of appropriate, efficient and planned resources. 

Emergency response plans that fail to integrate and operate with the wider health systems can have 

devastating effects on the latter, as was the case with the outbreak of Ebola virus disease in West 

Africa. Health services that were not designed, equipped or prepared for tackling an outbreak quickly 

collapsed and contributed to the development of a large-scale emergency resulting in cross-border 

security threats. 

One of the core workstreams of the Quality Systems and Resilience (QSR) unit within the Service 

Delivery and Safety (SDS) Department of WHO is focused on building and improving health system 

capacities to tackle emergencies and maintain high-quality health service functioning in all contexts. 

This supports countries, particularly those with suboptimal health systems, in their drive to achieve 

universal health coverage while managing the impact of emergencies. Some of this work is 

undertaken as part of the Tackling Deadly Diseases in Africa Programme (TDDAP), which aims to 

ensure that Member States integrate critical components of health security into their health systems in 

order to support the development of more robust health systems that can effectively respond to PHEs 

while maintaining core functions (3). TDDAP seeks to strengthen collaboration between the health 

system and health security clusters of WHO to promote health security and build resilient health 

                                                 
2 The reported activities took place in countries where WHO has provided support for and/or participated in the 
SimEx (see https://extranet.who.int/sph/simulation-exercise, accessed 4 January 2019). 

https://extranet.who.int/sph/simulation-exercise
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systems using an all-hazards approach that acknowledges the underlying vulnerability of the health 

sector (4).  

To date, the focus of SimEx materials has been on preparedness and response and, to a limited extent, 

on recovery. The present review was undertaken to determine whether the body of globally available 

SimEx materials is suitable for testing health systems resilience alongside national preparedness and 

response functions in the event of acute or protracted emergencies. 

 

Objectives and anticipated deliverables 

Objectives 

1. To identify and develop a library of SimEx material globally available in the field of IHR 

(2005), emergency preparedness and health system resilience. 

2. To review the scope of the identified materials to test the functionality of health systems and 

health service resilience.  

3. On the basis of this global-level knowledge, to gain an idea of the need for suitable SimEx 

materials and templates that will allow testing of critical health service delivery functions in 

the event of public health events. 

Deliverables 

1. A global library of SimEx materials. 

2. A concise report on current SimEx materials, indicating how these take into account 

resilience in health systems and health-care service delivery. 

3. A proposal to develop/adapt SimEx and templates for health-care service delivery that can 

be used to test and maintain the critical aspects of health system preparedness and response 

in PHEs. 

 

Approach 

A rapid scoping review was conducted to identify relevant SimEx materials within the academic 

literature (see Fig. 1). Given the lack of consensus on the scope and boundaries of simulation 

exercises, a wide search strategy was employed, with relevant medical subject heading (MeSH) 

terms and keywords identified from relevant literature (see Annex 1). PubMed was searched 

using terms related to types of emergency situations (both man-made and natural), types of 

emergency exercise and subject area. These three searches were then combined with results 

limited to English language and publication since 2007 – this year being chosen because the 

revised IHR (2005), signed by 196 States Parties and requiring each Member State to develop 

certain core public health capacities, entered into force on 15 June 2007. 
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The initial search yielded 668 articles. References accompanying relevant articles were reviewed, 

identifying 17 further articles for screening. Title and abstract screening reduced the number of 

articles identified for review to 32. 

This search of the academic literature was supplemented by a search of key institutions involved 

in PHE exercises. Experts in the field were identified and contacted by email, and the webpages 

of institutions known to be responsible for the development and/or conduct of PHE exercises 

were searched for materials (see Annex 2). The relevant academic literature identified was also 

reviewed to identify any further institutions or organizations that supported the development or 

conduct of exercises, and their websites were then searched for relevant materials. This 

institutional search identified 73 items which were then reviewed using the inclusion and 

exclusion criteria below (Table 1), reducing the number of items for screening to 19. 

 

 
Fig. 1. Scoping review process 

 
 

 

Depending on the type of material, initial screening involved a review of the title and abstract or 

aims and objectives. Screening determined whether the materials reported on any type of 

exercise that had been conducted, or were designed to test some aspect of preparedness, 

response or recovery from PHE, including health-system-specific contingency exercises. Materials 

were excluded (a) if the exercise did not link with any aspect of the public health system; (b) if 

the exercise was not described sufficiently to allow its potential to test aspects of the health 
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system to be ascertained; (c) if the exercise involved an emergency that had no public health 

implications; (d) if the material presented a tool or guidance materials to support the 

development of exercises without including a specific exercise or exercise objectives; or (e) if the 

exercise materials represented a small part of a wider curriculum or course materials. This 

screening process identified some materials unsuitable for review but suitable for inclusion in the 

library of SimEx materials, including approaches to the development of SimEx materials, 

guidance for exercise development and tools to support exercise development and the 

development of emergency plans. 

 

Table 1. Inclusion and exclusion criteria 

 

 

Identified materials were cross-referenced against a previous systematic search of SimEx 

materials undertaken within SDS which utilized an online research methodology with manual 

textual context analysis. No further relevant materials for inclusion were identified through this 

process. 

Materials identified through the scoping process were reviewed independently by two reviewers 

in respect of hazard type, exercise type and level of the health system tested (facility, 

regional/district, national, international). The materials were then reviewed to determine 

whether they tested aspects of the health system as defined by the “building blocks” of the WHO 

health system framework (see Fig. 2) (1). A resilience lens was also applied, assessing the 

materials in relation to core aspects of resilience, including the 7maintenance of core functions, 

preparedness capacity, effectiveness of response and ability to reorganize as required (WHO, 

unpublished data, 2018). 

During the review process, a small number of items (eight out of 51) were identified for further 

examination of their potential to test functional aspects of the health system from a resilience 

perspective. The items were selected because they included a level of detail that could support 

such an analysis; a balance across health system level and purpose was also sought where 

possible. Two reviewers assessed the SimEx materials against six criteria identified by health 

systems resilience experts, with any discrepancies being resolved through discussion (see 

Annex 3). The final materials comprised five journal articles and three sets of guidance materials, 

describing six exercises – three at facility level, two regional and one international - and two 

table tops, one at primary care and one at national level. 

 

Inclusion criteria  Exclusion criteria 

• English language 

• Published from 2007 onwards 

• Tests aspects of preparedness, response 
or recovery from PHE including business 
continuity 

 • No public health relevance 

• Insufficient exercise detail 

• Part of wider curriculum or course 

• Materials supporting development of 
exercises  
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Fig. 2. WHO health system building blocks  

Health system  
building blocks Examples Resilience aspects 

Service delivery 

Case management 
SOPs (standard operating procedure) 
Facilities 

Equipment, transport 

System aspects of delivery 
Impact of public health emergencies on 
routine services 
Integrated functional capacities 
Quality of care 

Workforce 
Number of staff 

Training/knowledge  
Surge capacity 

Quality of surge workforce 

Capacity remaining for routine services 
Health and safety of workforce 

Medicines and 
technology Access to medicines and supplies 

Emergency procurement systems and plan 

Functional capacity/timeliness of delivery 
Supply chain considerations 

Leadership and 
governance 

National/local plans, structures,  
Roles and responsibilities 
Guidelines  
Risk identification  

Governance and coordination structures 
Well defined command and control 
structures 
Alignment with national plans/guidance 
Implementation at facility level 

Financing 
Identification of contingency 
resources 
Access to contingency resources 

Mechanisms to access contingency funds 
Ability to meet multiple public health 
emergencies 

Information systems 
Surveillance systems 
Information-sharing  

Integration of surveillance 
Activation of plans 
Risk communication 

Command incident system 

 

Findings  

Library of SimEx materials 

The library of global SimEx materials contains 59 items ranging from journal articles to guidance 

and exercise materials, including scenarios, tools to support decision-making, planning and 

exercise situation manuals and templates. Further relevant works will be included as they are 

identified or become available. 

Table 2. SimEx library 

Material type Number  

Guidance materials to support exercise development 15 

Guidance materials with exercises and/ or scenarios 10 

Exercise materials* 21 

Tools to support exercise development or emergency planning 8 

Full text journal articles 5 

Total 59 
 *Three of the included items refer to websites with links to multiple exercise resources 
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Results of global mapping 

Overview 

The 51 items of SimEx materials identified for review mostly tested aspects at the regional or 

facility level, with discussion-based tabletop exercises being the most frequently applied method 

of examination. Some community-level exercises were identified but excluded from the analysis 

because there was no link with any component of the health system from surveillance to 

response. Only one item supporting SimEx within primary care was identified for inclusion. See 

Fig. 3 for characteristics of the included materials. 

 

Fig. 3. Overview of key characteristics of included SimEx materials 

 

Biological hazards, including pandemic influenza and other emerging infectious diseases, were 

the most frequent hazard type tested, followed by deliberate exposure to chemical, biological, 

radiological, nuclear or explosive hazards (CBRNe). The primary purpose of the SimEx materials 

was to test emergency preparedness and response. Some materials demonstrated evidence of 

testing of aspects of resilience alongside response, with a small proportion including aspects of 

recovery. Only one of the items included in the review came from a lower-middle income setting, 

although the guidance materials developed by WHO (three items out of 51) would be applicable 

across lower-middle-income countries. 

Analysis using the health system building blocks 

Overview 

The 51 items identified were assessed for their potential or intention to test aspects of the health 

system as described by the WHO health systems framework. While the materials did not have an 

express focus on the health system, they touched on one or more aspects of it, as described by 

the WHOs health system building blocks. Leadership and governance was the most frequently 
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tested building block, with Service delivery, Information systems and Workforce aspects also 

frequently examined (see Fig. 4). The degree to which resilience was measured was highly 

variable, as outlined below.  

Fig. 4. Percentage of health system building blocks tested by SimEx materials (n=51) 

 
 

The majority of exercises conducted at health facility and regional or district levels were focused 

on emergency preparedness and response. Regional and higher-level exercises were more likely 

to have a resilience aspect than those at facility level. Materials focusing solely on health security 

came from the national or international level (see Table 3). Table 4 shows the exercises of 

relevance to the health system building blocks at the various levels of the health system. 

Table 3. Breakdown of SimEx primary purpose by health system level 

 Purpose of simulation exercise 

Level 

Prepare and 
response 

(No.) 

Prepare, 
response and 

resilience 
(No.) 

Prepare, 
response and 
recovery (No.) 

Health 
security 

(No.) 

Contingency 
(No.) 

Facility 68.8 (11) 12.5 (2) 12.5 (2) 0.0 (0) 6.3 (1) 
Regional/ 
district 

63.6 (14) 31.8 (7) 4.5 (1) 0.0 (0) 0.0 (0) 

National 55.6 (5) 11.1 (1) 0.0 (0) 33.3 (3) 0.0 (0) 
International 33.3 (1) 33.3 (1) 0.0 (0) 33.3 (1) 0.0 (0) 
Multiple 100.0 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 
N = 51 

 

Table 4. Exercises of relevance to the health system building blocks by health system level 

 Health system building blocks 

Level 
Service 
delivery  
% (No.) 

Workforce 
% (No.) 

Meds. and 
technologies  

% (No.) 

Governanc
e  

% (No.) 

Financing  
% (No.) 

Info. systems  
% (No.) 

Facility 87.5 (14) 93.8 (15) 68.8 (11) 81.3 (13) 31.3 (5) 62.5 (10) 
Regional/ 
district 

90.9 (20) 81.8 (18) 54.6 (12) 86.4 (19) 9.1 (2) 95.4 (21) 

National 55.6 (5) 55.6 (5) 44.4 (4) 88.9 (8) 22.2 (2) 77.8 (7) 
International 66.7 (2) 33.3 (1) 66.7 (2) 100.0 (3) 33.3 (1) 100.0 (3) 
Multiple 100.0 (1) 100.0 (1) 100.0 (1) 100.0 (1) 0.0 (0) 100.0 (1) 
N = 51  

82.4 (42) 78.4 (40)
86.3 (44)

58.8 (30)

19.6 (10)

82.4 (42)

Service Delivery Workforce Governance Meds&Technology Finance Information
Systems

P
e

rc
e

n
ta

ge

Health System Building Block

Health System Building Blocks tested in Simulation Exercises
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Service delivery  

The criteria against which aspects of service delivery resilience were assessed are listed below. 

• Do the materials look at system aspects of health service delivery in a simulated event? 

• Do the materials look at the impact of emergencies on the provision of safe routine essential 

health services? 

• Do the materials look at the way a PHE impacts upon health services in subnational/district-

level facilities e.g. primary health care? 

• Do the materials test laboratory systems/capabilities coordinated with hospitals or health 

centres in the context of PHE? 

• Do the materials test case management with reference to WHO or national lists of notifiable 

diseases? 

• Do the materials examine the quality of care (routine and emergency-specific) provided during 

the emergency response? 

• Do the materials test maintenance of essential and routine care in the context of emergency 

response? 

Commonly addressed aspects of service delivery included adherence to case management 

guidance and standard operating procedures (SOPs), although it was rarely clear whether local 

documents were aligned with national and international guidance. Transport was tested 

infrequently and often only in relation to IPC and the transport of suspected infected patients (5, 

6). Specimen transport was not frequently examined. When laboratory capacity was assessed, it 

was generally in relation to surge capacity of an international laboratory network, rather than in 

the context of normal emergency response capabilities at facility level (7, 8). 

Infection prevention and control was the most frequent lens through which service delivery was 

examined at the facility level, representing just over one third of exercises (five out of 13) at this 

level. Adherence to IPC SOPs and appropriate case management, including triage, isolation and 

decontamination, were frequently addressed, while the workforce issues of staff training and 

knowledge were less frequently apparent, and access to necessary supplies and facilities was 

rarely explicitly tested, although it was frequently mentioned. An exercise undertaken in a 

specialist isolation unit in the United States of America demonstrated an integrated approach to 

IPC capacity – testing adherence to guidelines and SOPs, capacity and training in IPC, access to 

appropriate supplies (including personal protective equipment) and appropriateness of facilities. 

While the approach to IPC was fairly comprehensive, the exercise had a narrow focus and did not 

integrate with other aspects of response within the facility, such as increased laboratory demand 

or specimen transport, or aspects of response across the health system, including linkages with 

referring facilities or regional or national surveillance systems (9). Access to supplies to meet 

increased demand was rarely explicitly tested, although often alluded to. One report of a novel 

exercise undertaken in the United Kingdom explicitly identified the amount of personal 

protective equipment that would be required to adhere to national IPC guidelines in the event of 

an influenza pandemic, but did not test procurement structures (10). 

The failure to integrate exercises into systems for health systems response was apparent across a 

range of exercises designed to test mass dispensing capabilities. While training issues, access to 
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medicines and supplies, quality of service delivery and workforce needs were generally 

examined, the impact on routine services or communication strategies to divert individuals from 

routine services to mass dispensing centres were not addressed, although this is key to overall 

response (11, 12). Neither the impact of the response on the maintenance of routine services nor 

the quality of those services was explicitly tested at facility, regional, national or international 

levels in the materials examined. The notable exception was the exercises developed by the 

United Kingdom National Health Service to support business continuity at health facility level. 

The purpose of these exercises was to support management in identifying the resources 

required to maintain essential functions and mechanisms to access them in various emergency 

situations (13). However, these scenarios failed to link with the wider emergency response plans. 

One scenario, developed to support preparedness at primary care level, invited participants to 

identify the resources that would be necessary to resume normal functioning following a 

hurricane, but in general recovery was not well addressed (14). Another notable exception was 

an exercise developed by the Colorado Department of Public Health and Environment in the 

United States that identified essential health-care recovery needs as a priority activity that should 

be incorporated into emergency operations plans (15). 

Measurements of the quality of health services provided in the context of emergency response 

were not frequently reported. Where they were reported at facility level, quality was generally 

mentioned in the context of clinical standards of care, including adherence to treatment 

protocols or the provision of an appropriate standard of care in a burns mass casualty exercise (1, 

11, 16–18). Process measures were occasionally reported at facility level in relation to waiting 

time for admissions or measures of patient flow and throughput in the case of mass dispensing 

in regional-level exercises (11, 12, 19). 

Health workforce 

The criteria against which aspects of workforce resilience were assessed are listed below. 

• Do the materials address the availability and quality (qualifications, accreditation, 

competency) of surge workforce capacity? 

• Do the materials consider the quality of the capacity remaining to deliver routine services? 

• Do the materials examine the health and safety of the workforce in the delivery of health care 

(IPC training, access to personal protective equipment, etc.)? 

Surge capacity was the most commonly examined aspect of the workforce tested at facility level, 

primarily in relation to available bed capacity in response to a sudden increase in demand. 

Different aspects of surge capacity were addressed including activation or triggering of surge 

response plans, identification of bed capacity, patient transfer and staffing issues, although they 

were rarely all addressed within the same exercise. An example of an integrated examination of 

surge capacity was undertaken by a paediatric intensive care unit in the United States. Elements 

tested included activation of the surge plan, assessment of bed capacity within the neonatal 

intensive care unit, the wider hospital and regionally, appropriate numbers of staff, staff training 

and alteration of rostering arrangements to support staff capacity during response, as well as the 

quality of health service response provided during the emergency. Although staff were pulled 

from their normal functions within this response, no measure of the quality of normal 

functioning was reported, although the provision of staff for routine care was mentioned (20). 
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Training was generally only examined in relation to IPC or mass dispensing of either medicines or 

vaccines, with only a few exercises measuring the quality of response (21). Other workforce 

aspects were rarely explicitly reported. 

Access to medicines and technologies 

The criteria against which aspects of resilience in medicines and technologies were assessed are 

listed below. 

• Do health facilities or districts have an emergency procurement plan and system in place for 

consumables and medicines in the event of an emergency? 

• Is there a plan in place to redistribute any excess stock after the emergencies (a huge cost 

issue in this area)? 

• Do the materials consider or test the functionality, capacity and timeliness of delivery of 

emergency supply chains? 

• Is there any consideration of the availability or timely procurement of medicines and 

consumables in the event of an emergency? 

While it was rare to find materials that explicitly reported testing mechanisms to access 

medicines and technologies in the event of a PHE, the majority of materials made reference to 

accessing necessary resources and were therefore considered to address medicines and 

technologies to some extent. Full-scale exercises at health facility level, by their very nature, are 

likely to address at least some aspects of access, and access to resources was often mentioned. 

Procurement and/or supply chain resilience was rarely mentioned, and neither were approaches 

to measuring or testing this capacity apparent in the materials examined. Regional- and national-

level exercises were more likely to highlight supply chain issues and access to national stockpiles 

of vaccines or prophylaxis supplies, generally in the context of bioterrorism response (22–24). 

Contingency exercises developed by the United Kingdom National Health Service explicitly 

looked at supply chain disruption, but again these plans were not aligned with emergency 

response plans (13). 

Financing 

The criteria against which aspects of financial resilience were assessed are listed below. 

• Do the materials test the availability AND timeliness of disbursement of any contingency funds 

in place (at either national or facility level) to finance increased demand for health services 

alongside routine health care? 

• Do the materials test the ability of the funding measures in place to cater for MULTIPLE health 

emergencies or protracted emergency situations? 

The financial aspects of emergency preparedness and response were rarely explicitly tested 

within the identified materials. Evidence of exercises that tested mechanisms to access 

contingency funds was seldom found in reports of exercises at any level of the health system. 

Access to the resources necessary for response were often mentioned without specifically 

identifying financial resources or reporting testing mechanisms to access them. Exercise 

materials, including tabletop templates and situation manuals, were much more likely to refer 
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explicitly to financial considerations than those identified in the academic literature (14, 15, 25–

27). 

Leadership and governance 

The criteria against which aspects of resilience in leadership and governance were assessed are 

listed below. 

• Do the materials test governance and coordination structures in the context of an emergency? 

• Do the materials test well defined and coordinated command and control structures? 

• Emergency-related/health protection policies, plans etc. – do the materials test the 

implementation, functionality and feasibility of these plans in the various (emergency) 

contexts? How do national-level policies translate to implementation at facility level for 

effective emergency response? How quickly does this happen in the event of an emergency? 

• Do the materials test preparedness and response in health-care facilities alongside the 

national incident management system? 

At the facility level, all materials studied addressed governance aspects to some degree, in that 

they were tests of emergency or response plans, with identified structures, roles and 

responsibilities for individuals and organizations and with chains of communication in 

emergency situations. The extent to which these structures are tested varies widely among the 

materials examined, as does the information on alignment of these structures and plans with 

regional or national plans and guidance. The activation of plans or triggering mechanisms was 

rarely addressed, although one article reported an unsuccessful test of a syndromic surveillance 

system, while a pandemic exercise in Australia tested response triggering using simulated 

patients (13, 17). At regional level, it was implied that governance structures were tested, since 

exercises tested communications and examined interagency collaboration, although the 

mechanisms for testing and measurement remain unclear. Exercises conducted at national level 

were more likely to report alignment with national and international governance structures 

(28–30). Risk identification was rarely mentioned in any of the materials identified for review 

(28, 31). 

Health information systems 

The criteria against which aspects of resilience in health information systems were assessed are 

listed below. 

• Do the materials test compatibility of information systems across levels or groups included in 

the exercise? 

• Were surveillance systems included in testing? Did they trigger mechanisms for activation? 

• Was risk communication addressed? 

Information systems were tested to some extent within the majority of the materials examined. 

While issues with communication were often cited within report findings, the testing 

mechanisms remained unclear, and aspects of information systems beyond responder 

communication were rarely the explicit focus of an exercise. Although surveillance systems are a 

key factor in response, they were rarely the focus of exercises. Some national high-level exercises 
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highlighted the use of international and national surveillance systems to inform decision-making. 

A limited number of exercises focused on the use of surveillance data to trigger response plans 

or mechanisms for information-sharing (28, 31, 32). 

Where it was examined at all, risk communication was generally viewed through a narrow lens, 

with participants asked to consider content and messaging of information to be shared with the 

public. Only one field exercise with a primary focus on risk communication was identified (33). 

The poliomyelitis preparedness exercise materials developed by the WHO Regional Office for 

Europe tested risk communication capacity in a comprehensive way, including communication 

plans, the identification of different target audiences, consideration of countering 

misinformation from social media and consideration of communication in different phases of the 

response (34). 
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Results of functionality analysis 

The eight items identified with a sufficient level of reported detail to support further examination 

were reviewed for their potential or intention to test functional aspects of health systems 

resilience, using the following questions. See also Annex 4. 

• Do the materials look at system aspects of health service delivery during a simulated event? 

• Do the materials test specific building blocks of the health system in connection with other 

related building blocks? 

• Do the materials test preparedness and response in health-care facilities alongside the 

national incident management system? 

• Do the materials look at the impact of emergencies on the provision of safe, routine, essential 

health services? 

• Do the materials look at the way PHEs affect health services at subnational/district-level 

facilities? 

• Do the materials examine the standard of care delivered during PHEs? 

The majority of the materials reviewed for health systems functionality examined some 

component of system functionality. Most exercises demonstrated activation of the appropriate 

response systems at the level at which the exercise was taking place, but not beyond. The most 

frequent activation mechanism was public health notification. The initial triggering of the 

response system or challenge of surveillance systems was not often tested. The exercises tested 

multiple health system building blocks, but generally in isolation. The impact of a single function 

was rarely tested against all the building blocks. Health information systems were often tested 

alongside Leadership and governance, with Service delivery and Workforce being frequently 

tested within the same exercise. The alignment of exercises with national response planning was 

poor. Exercises were generally confined to one specific level: one notable exception was the 

material developed by the National Ebola Training and Education Centre, which exercised the 

notification and communication procedures between local, state and federal responders, 

including public health, emergency medical services and health-care delivery system partners 

(35). For exercises conducted at regional level or higher, consideration of the impact of the 

emergency or response on subnational structures of facilities was not apparent. 

The majority of the materials did not take the functionality of routine services in the context of 

emergency response into account. One document supporting emergency preparedness within 

primary care focused on resources needed to return normal functioning following a natural 

disaster. However, this related more to the resumption of services disrupted by disaster than to 

any disruption due to response efforts (14). One of the materials examining surge plans in a 

paediatric intensive care unit highlighted staff assigned to continue to provide care for current 

patients during a simulated response, although the quality of this response was not measured 

(21). In contrast to the wider review materials, the quality of response was measured, at least 

partially, in the majority of exercises chosen for the functional review. Measures examined 

included adherence to a standard of care, medication errors and measures of clinic flow, 

including time to treatment and throughput. 
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Limitations of the review 

This scoping review was subject to a number of limitations. Given the lack of practical examples 

of health systems strengthening and resilience at country level, the question whether material 

addressed health system building blocks within a resilience framework remained somewhat 

subjective. Two independent reviewers discussed all materials included in the review in an 

attempt to minimize subjectivity and achieve consensus. Understanding was continually sense-

checked with subject-matter experts. Much of the relevant literature, including evaluation-

focused materials and after-action reviews, had to be excluded, since it did not provide sufficient 

detail on exercise focus or objectives to allow determination of the exercise’s potential to test 

the health system building blocks. It is also likely that a significant body of materials in the health 

security area are not made publicly available, since the exercises may highlight national system 

weaknesses. 

The academic literature and institutional material identified were reviewed using the same 

approach, despite significant differences. The institutional materials were explicit in the aspects 

of the system that they sought to test, but whether exercises based on these materials actually 

tested these aspects remains unknown. The academic literature often alluded to health system 

aspects, without explicitly identifying the health system aspect or measurement approach in 

question. This likely led to some overestimation of the effects of institutional guidance and 

exercise materials and underestimation of the effects of the academic literature when the review 

considered the health system building blocks that were tested. 

It is likely that use of academic literature skewed results towards high-income countries and 

institutions with strong academic links. This poses some concern about their applicability in low-

resource settings. Finally, only freely available academic literature was included in the SimEx 

library, significantly limiting the amount of academic material included. However, in order to be 

universally useful, the materials included must also be universally accessible. There is also the 

possibility that some national SimEx materials or post-exercise reports are not available in the 

public domain because they are considered to be an internal resource for improvement and may 

contain sensitive data. 

 

Discussion 

In general, the current scope of materials, as identified for the present review, was not designed 

to demonstrate the performance of health systems for health security and health service 

provision. Nor can weaknesses in the health system be ascertained with any degree of 

confidence from the materials identified. The lack of materials focusing on testing using a health 

systems approach may be indicative of a lack of awareness in health systems communities of the 

value that SimEx can add to health systems strengthening. 

The largest and most evident gap apparent in exercises designed to test preparedness and 

response to PHEs from a resilience perspective was the lack of an explicit focus on the 

maintenance of essential health service functions during emergency response. This was not 

explicitly measured or even referred to in the materials examined and was apparent across 

health system levels. The only exception was in relation to business continuity materials whose 
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stated purpose was to ensure the maintenance of core functions in the face of an emergency or 

disruption. It was also clear that these exercises were in no way linked to institutional emergency 

preparedness and response plans, but instead operated in parallel, limiting their usefulness for 

overall health systems strengthening. 

The quality of care in response situations, including aspects of safety, effectiveness and 

responsiveness, was rarely measured. When it was, the focus was primarily on clinical aspects of 

care rather than on system attributes. Notable exceptions included exercises designed to test 

mass distribution capabilities and one exercise looking at a regional response to a mass casualty 

incident. In the material studied, no consideration was given to the possibility of a protracted 

emergency situation and the need to reorganize care to reflect a new reality while maintaining 

the overall quality of care. 

Health systems functions, for instance IPC, even when tested in the exercises, were generally still 

tested in a fragmented manner. The cross-cutting nature of health systems functions makes it 

critical to maintain a comprehensive outlook when testing or assessing. For example, exercises 

assessing facility-level IPC functions failed to address financial considerations, availability of 

consumables, training of health workforce, etc. that would support the effective implementation 

of IPC practices as a preparedness measure. This significantly limits the potential of the materials 

to support the testing of health systems resilience in a comprehensive manner. Moreover, some 

aspects of the health system building blocks such as financial considerations, although often 

mentioned, were rarely explicitly tested. Although health information systems are recognized as 

underpinning all aspects of health system delivery, critical aspects of information systems were 

often excluded from testing. 

The lack of materials and reports on preparedness exercises within a primary health care context 

represents a significant and alarming gap. Primary health care is likely to be the first point of 

contact in the context of emerging threats, and the opportunity to activate emergency response 

mechanisms in a timely manner is critical. While a small number of items focusing on community 

preparedness were located, they were excluded from the review because they failed to make any 

link with health systems. This was a missed opportunity to strengthen the connections between 

health systems while also promoting community resilience. 
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Conclusions 

SimEx materials can be an effective method of testing the capacity of health systems to deliver 

quality health services in response to emergencies. Many of the currently available SimEx 

materials, whether by design or by application, test single or isolated functional aspects of 

emergency response. Although many of them test several essential features of health systems, 

significant gaps are still apparent which, if addressed, would help to support health systems 

strengthening and promote resilient systems and services in the event of emergencies. Available 

exercise material is also limited in its potential to test the effective maintenance of routine health 

systems functions, barring some business continuity materials that are disconnected from 

emergency response plans. Given that the maintenance of core functions is an essential feature 

of resilience, this lack of focus on core functions impedes the ability of the material to test and 

support health systems or service resilience. Without significant amendment, the current scope 

of available SimEx materials included in the present review will fail to test health systems 

resilience. Therefore their ability to contribute to promoting health systems strengthening is 

limited. 

 

Recommendations 

• Authorities (across all levels and institutions) responsible for health systems strengthening 

and health security need to work together to adapt the scope of SimEx materials to test the 

resilience of health systems in the context of emergency preparedness, response and 

recovery. This will allow leveraging of the extensive experience of SimEx in the health 

security and emergency sectors and help to support coordination of efforts. The lessons 

learned from this integrated approach to testing will allow health systems to be built better 

and function better and embed the system-wide/sector-wide approach. 

• Given the current state of global resources, dedicated SimEx materials are urgently needed 

to fill the current gap in order to harness the potential of SimEx as an operational tool to 

contribute to improvements in health systems strengthening. They will act as global goods 

to allow testing of different functional aspects of health systems and service delivery 

alongside emergency preparedness and response. Such packages should consider the 

significant experience and existing good practices apparent within emergency communities. 

• Responsible authorities in the area of emergencies and health systems should take part in 

respective exercises as well as in joint health systems exercises focusing on emergencies. 

This action will promote connectivity and the development of a shared perspective on 

emergency response and health systems and support a move towards shared ownership of 

recommendations for improvement. This partnership should also be maintained for after-

action reviews, typically conducted by health emergency authorities following an emergency 

event. 
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Annexes 

Annex 1. Final search strategy 

Three independent searches combined with the Boolean operator AND 

First search Second search Third search 
Limits: Limits: Limits: 

• Title/abstract • Title/abstract • Title/abstract 

• 2007+ • 2007+ • 2007+ 

• combined with OR • combined with OR • combined with OR 

• exercise  • disaster • emergency response  

• scenario  • IHR  • public health preparedness and response  

• simulation  • terrorism  • emergency management  

• simulation training  • bioterrorism  • emergency preparedness  

• drill  • mass casualty  • public health practice  

• command post • emergency  • capacity-building  

 • pandemic  • disaster medicine  

 • epidemic  • disaster planning  

 • disaster • health security  

 • natural disaster • health system strengthening  

 • disease outbreak  • health system resilience  

 • influenza  • contingency 

 • Ebola  • disaster management 

  • disaster preparedness  

 • disaster response 

IHR: International Health Regulations; OR: operational research. 
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Annex 2. Institutional search 

Institutions identified by experts Institutions identified from academic literature 

• World Health Organization (WHO) • Institute of Medicine Forum on Medical and Public 

Health Preparedness for Catastrophic Events 

• Public Health England • National Center for the Study of Preparedness & 

Catastrophic Event Response 

• Centers for Disease Control and Prevention 

(CDC) 

• Homeland Security Exercise and Evaluation 

Program (HSEEP) 

• European Centre for Disease Prevention and 

Control (ECDC) 

• Office of the Assistant Secretary for Preparedness 

and Response (ASPR) 

• Federal Emergency Management Agency 

(FEMA) 

• Health Canada 

• European Civil Protection and Humanitarian 

Aid Operations (ECHO) 

• European Network of Infectious Diseases 

• Santé Publique France • Global Health Security Initiative 

 • New York Institute for All-Hazard Preparation 

(NYIAHP) 

 

 • Chemical, Biological, Radiological, Nuclear and 

Explosives Research and Technology Initiative 

 • California Department of Public Health 

 • Preparedness and Emergency Response Learning 

Centers: 

Columbia University 
Harvard University 
Johns Hopkins Bloomberg 
Texas A&M University 
University of Alabama 
University of Albany 
University of Arizona 
University of Illinois 
University of Iowa 
University of Minnesota 
University of North Carolina 
University of Oklahoma 
University of South Florida 
University of Washington 

 



 

 

 

 

Annex 3. Health system building blocks 

Health system 
building 
blocks 

Examples Resilience 

Service delivery • Case management 
• SOPs 
• Facilities (water, sanitation 

and hygiene, IPC) 
• Equipment 
• Transport (patients, 

specimens, bodies) 

• Do the materials look at the system aspect of health service delivery in a simulated event? 
Or are they “siloed”? 

• Do the materials look at the impact of emergencies on the provision of safe routine 
essential health services? 

• Do the materials look at how a PHE impacts upon health services in subnational/district-
level facilities e.g. primary health care? 

• Do the materials test laboratory systems/capabilities coordinated with hospitals or health 
centres in the context of PHE? 

• Do the materials test case management with reference to WHO or national lists of 
notifiable diseases? 

• Do the materials examine the quality of care (routine and emergency-specific) provided 
in the emergency response? 

• Do the materials test maintenance of essential/routine care in the context of emergency 
response? 

Health 
workforce 

• Number of staff 
• Training/knowledge (e.g. IPC/ 

training/ emergency 
management) 

• Surge capacity 

• Do the materials address the availability and quality (qualifications, accreditation) of 
surge workforce capacity? 

• Do the materials consider the quality of the capacity remaining to deliver routine 
services? 

• Do the materials examine the health and safety of the workforce in the delivery of health 
care (IPC training, access to personal protective equipment, etc.)? 

Access to 
essential 
medicines 

• Access to medicines and 
supplies 

• Do health facilities or districts have an emergency procurement plan and system in place 
for consumables and medicines in the event of an emergency? 

• Is there a plan in place to redistribute any excess stock after the emergencies (a huge cost 
issue in this area)? 

• Do the materials consider or test the functionality, capacity and timeliness of delivery of 
emergency supply chains? 
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Health system 
building 
blocks 

Examples Resilience 

• Is there any consideration of the availability or timely procurement of medicines and 
consumables in the event of an emergency? 

Leadership and 
governance 

• National/local plans, 
structures, roles and 
responsibilities 

• Guidelines 
• Risk identification 

• Do the materials test governance and coordination structures in the context of an 
emergency? 

• Do the materials test well defined and coordinated command and control structures? 
• Emergency-related/health protection policies, plans etc. – do the materials test the 

implementation, functionality and feasibility of these plans in the various (emergency) 
contexts? How do national level policies translate to implementation at facility level for 
effective emergency response? How quickly does this happen in the event of 
emergencies? 

• Do the materials test preparedness and response of health-care facilities alongside the 
national incident management system? 

Health 
financing  

• Identification of contingency 
resources 

• Access to contingency 
resources 

• Do the materials test the availability AND timeliness of disbursement of any contingency 
funds in place (either at national or facility level) to maintain increased demand of health 
services alongside routine health care? 

• Do the materials test the ability of the funding measures in place to cater for MULTIPLE 
health emergencies or protracted emergency situations? 

Health 
information 
systems  

• Surveillance systems 
• Information-sharing 
• Command incident system 

• Do the materials test the triggering of plans and mechanisms? 
• Do the materials test the methods of communication and the structures for information-

sharing and exchange? 

IPC: infection prevention and control; PHE: public health emergency; SOP: standard operating procedure; WASH: water, sanitation and hygiene. 
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Annex 4. Functionality review guidance 

Question Operationalization Example 

Do the materials look at system aspects of 
health service delivery in a simulated event? 

• Are appropriate systems activated within response at 

that level? 

• Materials explicitly examine whether a family doctor 

suspecting Ebola notifies public health department 

Do the materials test specific building blocks 
of the health system in connection with other 
related building blocks? 

• How many building blocks were addressed by the 

materials? 

• Which ones and were they related (specific 

combinations)? 

• If materials address surge capacity in relation to the 

workforce, do they also address the parallel needs in 

relation to equipment, medicines, supplies, etc.? 

Do the materials test preparedness and 
response of health-care facilities alongside 
the national incident management system? 

• Do the materials test or examine whether local plans 

align with national plans or whether resilience 

considerations are considered in parallel with 

preparedness and response? 

• Reference to alignment with national or 

international guidelines or plans 

Do the materials look at the impact of 
emergencies on provision of safe routine 
essential health services? 

• Do the materials ascertain whether routine services 

are affected? 

• Do the materials look at quality and availability of 

routine services during PHE? 

• Any measure of maintenance of core functions or 

services and/or quality/standard of care 

Do the materials look at the way PHEs affect 
health services at subnational/district-level 
facilities? 

• If regional level or higher, do the materials test 

impact of PHE on different levels of the health 

system? 

• Evidence of alignment across levels/consideration of 

impact across levels 

Do the materials examine the standard of 
care delivered during PHE? 

• Do the materials explicitly look at the quality of care 

delivered during PHEs? 

• Measurement of quality of response/standard or 

care in relation to the specific emergency response 
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