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Abstract
Background: The outbreak of the COVID-19 virus has had many destructive impacts on socio-economic and
health systems. The health systems of countries could be supportive in crisis management, but they also are
affected by the impact of the crisis, consequently, their operational level has declined. This study pursued resilience in an overall national health system under pandemic stress.
Methods: Based on WHO building blocks, by interviewing informants of the Ministry of Health and Medical
Education, in Tehran-Iran, early 2021 a rich picture of the current situation depicted, the resilience model was
extracted via a mixed method of Soft System Methodology (SSM) and total interpretive structural modeling
(TISM). Dynamic capabilities were applied for the orchestration of the Iranian health system.
Results: Particular functional and structural suggestions applicable for designing a ubiquitous resilience model
for the country-wide health system are presented in this study. The variables of crisis sensing, opportunity seizing,
and reconfiguration are the cornerstones of health system resilience.
Conclusion: Well-suited health technology assessment (HTA) and health information system (HIS) play significant roles in the overall strengthening of the health system. All reforms for resilience will have a lasting result
when the capabilities created by the resilience model are learned and reused in a dynamic cycle.
Keywords: Resilience; Health system; Dynamic capabilities; COVID-19; Soft systems methodology

Introduction
Knowing the complexity of a health system, resilience could be conceptualized and measured by
aggregation of its components (1). Health systems
preparedness amidst crises like pandemics is
highly challenged by exposure to structural barriers. therefore, the importance of orchestration in
health systems is evident (2,3). To build resilient
health systems, a better perception of what it
should contain is necessary (4).

Jamal et al for Syrian health system resilience on
the course of war suggested absorptive, adaptive,
and transformative capacities of the system as
main factors for facilitating this resilience (5). Ling
et al studied post epidemic outcomes of Ebola for
Liberian health system resilience, their study analyzes the evolution of Liberia's Ebola response,
finding how much it shaped resilience in the health
system (6). Global, national, and local players have
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different views on resilience. The health system elements most prioritized by global and national actors improved better, while elements valued by the
community and local actors progressed less.
Several health system planning models were
studied and scrutinized by researchers for
displaying their monitoring and controlling ability
plus extracting their functional key components.
An illustrative list of health systems frameworks is
shown by Shakarishvili et al (7) as follows:
 “Performance framework
 Building blocks framework
 Reforms framework
 Systems framework
 Primary health care framework” (7).
The World Health Organization’s framework classifies the functions of a health system within six
building blocks, the exact terms used for them are
listed as follows:
1) “Service delivery; 2) health workforce; 3)
information; 4) medical products (medicines,
vaccines, and technologies); 5) ﬁnancing; and 6)
leadership and governance” (8).
The building-block approach provides the
inclusion of governance as one of its six blocks.
The building-block approach also focuses on
hierarchical structures that orchestrate regularity,
and efficiency within and between organizations
(9).
The building blocks approach facilitates the
recognition of the complex and intertwined essence of health system problems. Each of the
blocks standalone does not constitute a
functioning in the health system; instead, it is "the
multiple interactivity among them, so the interactions in building blocks convert them into a
system” (10).
Based on a scoping review by Fridell et al (11)
which studied the papers that support the WHO
building blocks framework for health system resilience, the followings were mentioned:
Five research works stated the effective financial
resource allocation as significant for resilience.
Five articles (All in reference 11) discussed the
multi-skilled workforce role for adjustment to
long-term changes and shocks. The continuous
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data gathering for a response to shocks was mentioned by eight articles as an essential leadership
and governance mentioned by twenty sources.
They emphasized accountability and transparency
together with equity as the main attributes for an
effective health system orchestration. The functionality of medical products, vaccines, and technologies was mentioned in four documents. Nine
articles supported the service delivery role, mentioning the necessity of provision of auxiliary services besides routines to the people during a crisis
(All in Reference 11).
Resilience in different scientific majors such as crisis management (12), medicine (13), supply chains
(14–16), etc. has been studied. However, still, there
is no consensus on a definition. Bankes defines resilience as "the ability to withstand or survive external shocks" (17). Francis & Bekera explains resilience as the ability of shock absorption and
withstanding in the incident of a sudden decrease
in performance, in the other word the resumption
of normal performance (18).
Dynamic capabilities are capabilities that help organizations build, expand, or competently transform their operational capabilities to adapt or even
create market changes. In this paper, the necessary
capabilities for system resilience based on the theory of dynamic capabilities presented by Teece are
analyzed (19).

Objectives

The Iranian health system is tackled by various additional problems, besides the COVID-19 pandemic, caused by severe political and economic
sanctions. Therefore, the management of this system should be considered at a level higher than
just the structural issues. The following questions
are posed from a systemic point of view:
A: What are the components of the Iranian health
system?
B: What are the characteristics of a resilient health
system in the event of a corona outbreak?
C: What are the interconnectivity and interactions
of the factors affecting the resilience of the health
system?
This study pursued resilience in an overall national
health system under pandemic stress.
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Methods
This research work is a qualitative study focused
on the concept of health system resilience. We
conducted semi-structured in-depth interviews
and focus group discussions in Tehran-Iran, early
2021. The soft system methodology was applied
for designing the resilience model of the overall
health system. This methodology engages the analyst in a process in which he/she can understand
the real world while simultaneously improving the
state of the system by analyzing the situation and
providing solutions (20).
The interviewees were as follows: Group 1: Informants of the Ministry of Health and Medical
Education of Iran (5 people); Second group: major health service providers (8 people).
To obtain data and also to obtain information for
drawing a rich picture, questionnaires, and interviews with informants and members of the health
system management have been used. The questionnaires used open-ended questions and were
completed by various stakeholders. Interviews

were also conducted with individuals who somehow played an influential role in the structure of
the Iranian health system and had complete information. The next is given the step by step methodological approaches:

SSM technique

Via soft system methodology the problem is analyzed, then in the next step, by considering the results obtained from the problem analysis, all the
factors of the problem and the views that exist regarding the situation of the problem are identified
and examined.
For enhancing the resilience of the Iranian national health system during COVID-19 and postdisaster recovery guidelines, considering the current levied global economic sanctions and their
consequences on the overall health system performance. To identify the variables in line with the
theoretical foundations, then to increase the validity of the factors affecting the Iranian health system resilience, we discussed with experts and extracted proxies of functionality regarding the
WHO framework, divided into three stages of the
crisis. (Table 1).

Table 1: Factors Affecting Health System Resilience (Researchers Findings)
No.

WHO building blocks

Before the crisis

During the crisis

After the crisis

Leadership
&
governance

Crisis sensing
System capacity
Transparency
Institutional design

Ethics
Opportunity seizing
Operationalization
Engagement

Reconfiguration
Lessons learning
Public trust

Policymaking
Accuracy & Integrity

Surveillance

Knowledge management
Evaluation

3

Health
Information
system
Health Workforce

Limited resources
Incentive

Cross training
Mental health support

4

Financing system

Funding mechanisms

5
6

Medical products
Service delivery

Capacity building
CRM
Prevention

Diversity & Flexibility
Re-motivation
Community involvement
Resource allocation
Costing
Global support
Sustainability
Response
Alternative approaches

1

2
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Rich Picture

is drawn by authors based on the conceptual mapping model extracted from the interviews, depicting the roles and interconnections of the actors
(Fig. 1).

After the interviews, the main stakeholders of policymakers and managers were considered as service providers and service recipients. This diagram

Policy
Holder

 Patients:
Recipients of
service
 Insurances:
Service buyers
 Government:
Policymaker and
observer

 Health
information
exchange
 Data gathering
 Electronic
medical records
(EMR)

Financing strategies:
National budget, charity
and charitable assistance,
direct payment, social
insurance
Allocate these resources
to primary and secondary
health care, outpatient
care or hospital care.

 Parliament:Legislative body/Regulator
 Ministry of Health
 Presidents of Universities
An Efficient health system management covers
Health policy, health planning, organization,
coordination, control and supervision;
monitoring and evaluation of health activities
regulations, To enforce by law, Directives,
Guidelines, Advocacy

Health
Services

Health System
Stakeholders:
 Policy Makers/Managers/
Regulators
 Health Services Delivery
 Healthcare Users Consumers
Citizens Patients
 Functions Stewardship-Health
Providing -Resources
Generation-Financing
 Goals: Prevention, detection,
accountability, equitability

 Hospitals(Specialty /
Government/Private)
 Clinics
 Diagnostic Centers
 Family Physician
 Medical Universities






Public and private institutions
Pharmaceutical Companies
Medical Devices
Government and non-governmental
organizations active in the field of health,
such as the Red Cross, the medical system,
NGO,
All of these components can ultimately provide new,
efficient and knowledgeable human resources to
enhance the quality of service delivery

Parameters:
 How to provide services
 The amount and quality of access to
services
 Covered population is considered for
service (such as children, the elderly,
pregnant women, patients with
certain incurable diseases, etc.)

Feedback/
Health
Services

Policy
Holder

Healthcare Users,
Consumers &
Citizens(Patients)

Government
insurance taxes
and tariffs

All the individuals that participate
in the production cycle and
provide health services and
provide health related services are
considered as health workforce

Fig. 1: Rich picture of Iran's health system (Original)

In the rich picture above, the performance of the
current health system of Iran as a developing
country is drawn based on WHO building blocks.
It is localized in six functional blocks.

CATWOE Analysis & definition
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In this step, the soft systems methodology leaves
the real world and enters the world of systems, and
expresses the root definition based on various perspectives. The root definition expresses the problem and arises from a particular worldview. The
accuracy of root definitions is checked using the
CATWOE analysis presented in (Table 2).
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Table 2: CATWOE Elements and Their Definition
CATWOE

Service recipients' view

Service providers' view

Policymakers and managers'
view

Customers

Patients and families

Insurance, patients and
families, resource producers

Implementation of the Patient Rights Charter by service providers

Policymakers and managers, physicians, pharmacists, nurses, midwives, and
other health professionals
1.Leadership & governance
2. HR,
3. Drugs and technology,
4. Financing,
5. Information systems,
6. Service delivery systems
Providing optimal and fast
personal and public health
services and establishing
justice in the payroll system
in accordance with the
global standard
Employment and Administrative Organizations, Universities of Medical Sciences
Life threats, mental health
threats, salary rates

Service Providers (PhysicianMidwife-Nurse-Pharmacist) Insurance - Hospitals - Universities of Medical Sciences Health Centers - Staffs - Clinics
- Family Physicians - Diagnosis
and Treatment Centers - Private Hospitals
All stakeholders and the relationship between them: Ministry of Health - service providers, staff, insurance, and ...
1. Leadership & governance
2. HR,
3. Drugs and technology,
4. Financing, 5. Information
systems, 6. Service delivery systems
Ensuring the promotion and
maintenance of public health to
promote, and maintain the
health and accountability of accountability by considering successful global models
Ministry of Interior, Ministry of
Health, Parliament, Municipalities

Actors

Transformation
Process

World View

1. Leadership & governance
2. HR,
3. Drugs and technology,
4. Financing,
5. Information systems,
6. Service delivery systems
Providing, promoting, and
maintaining the health of the
people using the benchmarking method

Owner

Patient Rights Support Organizations, NGOs

Environmental
Constrains

Medical expenses, lack of
medicine and medical facilities and equipment

The root definition

A root definition is a term used to describe the
ideal state of a system. This definition is a solid
foundation for another output called the purposeful activity model or conceptual model.
Based on root definition, the resilient Iranian
health system implements national health care
rules and regulation, applies a national level functionality and stability guidelines, in order to 1) provide the community with the best available and equitable care 2) withstand shocks, endure crisis and
support people against hardships and uncertainty
of all kind when national health integrity is at risk.
This resilient health system is deemed to be governed in good cooperation between public and
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Lack of budget, prioritization,
lack of resources and equipment

private sector stakeholders, administrators,
healthcare professionals, and policymakers. Operating in well-shaped orchestration. With Continual
key role players' involvement with promising sustainable and equitable product and service delivery, established on a platform of cooperation and
interconnectivity among both national and international bodies (21).

Conceptual Model

A conceptual model must be created based on
root definitions. Since the soft systems method
does not provide a specific method in the model
drawing stage, in this research, the total interpretive structural modeling (TISM) approach has
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been used to draw the model. the combined
method of soft systems and dynamic systems was
used (22). TISM is an innovative technique for
overcoming the limitations of ISM and provides
causal relationships and their interpretation by experts. To implement TISM, first, the final factors
affecting health system resilience were identified
by studying previous research and expert opinions
and conducting open-ended interviews and several rounds of screening; Factors affecting the resilience of the health system are C1: Crisis sensing,

C2: Opportunity seizing, C3: Reconfiguration, C4:
Health technology assessment, C5: Sustainable financing, C6: Persistent integration, C7: Comprehensive health system communication, C8: Learning & Skill development, C9: Redundancy, C10: Agility, C11: Health system resilience.
Next, an SSIM (structural self-interaction matrix)
is developed for the factors, which shows the
paired relationships between the factors. The following symbols can be used to determine the type
of relationship: (Table 3- part 1).

Table 3: Total Interpretive Structural Modeling
Part1- Structural Self-Interaction Matrix (SSIM)
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11

Variable

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

Crisis sensing
Opportunity seizing
Reconfiguration
Health technology assessment
Sustainable financing
Persistent integration
Comprehensive health system communication
Learning & Skill development
Redundancy
Agility
Health system resilience

1

V
1

O
V
1

V
V
V
1

V
V
A
O
1

V
V
V
O
V
1

V
V
V
O
O
A
1

x
O
O
V
V
V
V

O
V
V
V
V
V
V

O
V
O
V
V
V
V

1

O
1

X
X
1

Variables
C11
C10
C9
C8
C7
C6
C5
C4
C3
C2
C1

Part 2- Final Matrix (FM)

Reachability set
C11
C8,C9,C10
C8,C9,C10
C8,C9,C10
C4,C5,C6,C7
C4,C5,C6,C7
C4,C5,C6,C7
C4,C5,C6,C7
C1,C2,C3
C1,C2,C3
C1,C2,C3

Antecedent set
C11
C8,C9,C10,C11
C8,C9,C10,C11
C8,C9,C10,C11
C4,C5,C6,C7,C9
C4,C5,C6,C7,C9
C4,C5,C6,C7,C9
C4,C5,C6,C7,C9
C1,C2,C3,C5
C1,C2,C3,C5
C1,C2,C3,C5

V: If criterion i only affects criterion j. X: Both criterion i affect j and criterion j affects criterion i. A:
If the only criterion j affects criterion i. O: There
is no effective relationship between the two criteria.
Creating an initial reachability matrix is the next
step. The existence of a relation is denoted by the
Available at:
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Intersection set
C11
C8,C9,C10
C8,C9,C10
C8,C9,C10
C4,C5,C6,C7,C8
C4,C5,C6,C7,C8
C4,C5,C6,C7,C8
C4,C5,C6,C7,C8
C1,C2,C3,C4
C1,C2,C3,C4
C1,C2,C3,C4

C1
1
O
O
O
O
O
O
O
A
V
V
1

levels
Level 1
Level 2
Level 2
Level 2
Level 3
Level 3
Level 3
Level 3
Level 4
Level 4
Level 4

number 1 and the absence of relation by 0, and
then the final reachability matrix is formed. In the
ISM method, this step is achieved by entering the
transitivity in the relationships of the variables of
the final reachability matrix. This matrix is obtained using the Euler relation. 𝐌� = (𝐀� + 𝐈�)
where A is the initial reachability matrix, I is the
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identity matrix and M is the final reachability matrix. In the TISM method, multiple and prominent
relationships will be identified based on theoretical
foundations and experts, not done in the ISM
method. The variables are then graded. And this
matrix is to extend the basic hypothesis in modeling. Then, by performing 8 repetition steps, the

levels of variables in a combined table were performed as follows. (Table 3 – part 2).
Then the initial graph is formed which is created
using the results of leveling and theoretical foundations of how the variables are related. (Fig. 2).

Fig. 2: TISM-based resilience model

The theoretical basics of the relationships in the
above model are named with regards to the TISM
method from a tot, like the following: a,b,c: Dynamic Capability Theory, d,e,f: Strengths from dynamic capabilities, g,h: Network cooperation, i,m:
Fourth-generation communication systems, n,o:
The effect of dynamic capabilities on the main
variables of resilience, i,k,l: The effect of infrastructure development on the main variables of
resilience, p,q,r: The main variables of resilience,
s,t: Lesson learnings from the crisis.
As shown in Fig. 2, the variables were classified
into 4 categories, ranked from top to bottom, respectively. Lower level variables have the most impact and high-level variables have the most affectedness and intermediate variables have a certain
amount of impact based on the type of variable.
The variables of crisis sensing, opportunity seizing, and reconfiguration are the cornerstones of
812

health system resilience. The dotted lines represent the indirect relationship of the variables and
the text on the communication lines shows the scientific basis of the relationship between the variables.
Despite strengthening the theoretical foundations
of the model in the TISM method and increasing
its validity compared to the output of the ISM
method, however, for the application of the
model, it is necessary to confirm the validity of the
model. The main focus was applied to the policymaking of the Iranian health system, a questionnaire designed to assess the validity of the model
was completed by this group. Thus, the intensity
of the relationship was considered in the range of
1 to 5, and relationships with an average score of
more than 3 were accepted. The whole TISM
model was approved since all links scored above 5.
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Therefore, this model was then used as a basis for
comparison with the real world.
At this point, the methodology goes back to the
real world and measures the differences between
the resulting conceptual model and the real world.
The analyst must provide measures to change the
situation of the problem and propose measures
that are systemically desirable and practical.
By comparing the rich picture of the system (what
it is) and the model presented (what it should be),
we can see what changes are needed to achieve a
resilient health system.

Results
Accrued from its characteristics and complexity,
the Iranian health system management requires to
employ an ad hoc managerial science and technology as well as clinical management expertise. Medical specialists cannot manage the health centers
efficiently, in this regard, to integrate clinical and
managerial knowledge and skills, experts in both
fields must get involved in the health system decision panel for the benefit of knowledge and experience sharing. Moreover, the inaptly integrated
health information system (HIS) is among the
main concerns, by which the orchestration of the
entire health system and its monitoring and control is actualized.
For the case of medical equipment supply, a lot is
being spent on the import of costly medical equipment, which sometimes has the least efficiency
and suitability for the health system. Enriching the
Health Technology Assessment (HTA) system
supports the equipment supply management with
better resource allocation and optimization. Meanwhile, well-trained staff for better operation of the
medical equipment is necessary. Finally, the following suggestions are presented for the Iranian
health system in pursuit of resilience:
1- Iranian health system requires comprehensive,
coherent, and equitable health financing. Knowing
that long-term austerity policy won't get along
with long-lasting resilience.
2- Technical and managerial training, interactivity
among specialists for knowledge sharing
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3- Empowering the integrated health information
system for smart monitoring and overall control
4- Enriching the health technology assessment for
better consultancy to technology transfer and procurement projects aimed at waste reduction and financial and operational optimization
5- Establishing an equitable pay structure for
health system workers, setting up an impartial performance-based remuneration
6- Boosting cooperation among academic and executive bodies to respond to shocks and/or
changes in the environment.
7- Increasing the transparency of health policies
and programs to attract inter-sectoral cooperation
8- Strengthening customer relationship management (CRM) in favor of health service recipients
9- Increasing public participation in health programs and social trust recovery
10-Stabilizing stakeholder's correlations especially
in between finance and insurance system

Discussion
The purpose of this study was to design a resilience model for the Iranian health system. TISM
method was used to analyze the relationships between variables and present their structural model.
These variables were classified into 4 levels: dynamic capabilities, infrastructure, Functional, and
result levels
We found that continuous learning is a very important factor because it has an impact on the first
level variable, i.e. resilience, and the fourth level,
i.e. dynamic capabilities. All the necessary
measures for resilience will have a lasting result
when the capabilities created by the resilience
model are learned and reused in any new crisis
emergence; this process takes place in a dynamic
cycle. Resilience creates capabilities that can survive despite adverse conditions and be on the path
of return and growth (23).
When austerity is advised by politicians, the health
system becomes highly susceptible to socio-economic challenges, inequality rises, social capital declines and segregations occur inevitably (24).
Health systems in long-term universal denial and
exclusions are the most vulnerable systems of a
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country, knowing that its consequences are not
limited inside the borders (25). No matter how
good a national health agenda is provided in pursuit of resilience when it lacks global contribution
and cooperation its short-term achievements are
always prone to get reversing encountered by a
real-life crisis (26).

Conclusion
Interactivity, transparency and continuous flow of
information inbound and outbound of a national
health system in times of vast crises such as global
pandemics are shown as a necessity for normal
state resumption. While the overall health system
management of a country is under scrutiny by its
various stakeholders with different impositions,
the response in a way that could satisfy each party
simultaneously is disturbingly paradoxical. a globally enriched and supported resilience model
shows more promising outcomes comparing to
standing alone regional and sector-specific resilience model.
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