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Abstract  
Introduction: The history of mankind is rich with outbreaks, making the society vulnerable to 

a 3D model of Distress, Drain and Disruption with social and economic hardships. Recently, 

COVID-19 has trembled the world like nothing before; locked down countries, isolated 

societies, and bankrupted businesses. Plus, the more cases surge, the more volatile the financial 

market becomes, and leading to a global state of uncertainty. International Health Regulations 

(2005) act to harness global health security in public health emergencies as outbreaks by 

developing states’ preparedness capacities. As an assessment tool of state preparedness based 

on IHR (2005), the Joint External Evaluation (JEE) has marked the contrast between states’ 

preparedness level. While some arguments support the solid correlation between a state’s 

financial level or GDP per capita, and the state’s preparedness level, the aim of this research is 

to explore that correlation and discuss:  

‘Is state preparedness merely financial dependent? If not, what are other potential 

explanatory variables?’ 

Method: A deductive approach of applying Ordinary Least Squares (OLS) regressions of 

multivariate & fixed effect analysis models to examine the correlation between states' 

preparedness level proxied by JEE score and states' elements of political, economic, social and 

healthcare structures. 

 
Result: Using statistical tests, out of the 21 tested variables, elements of; state’s GDP per 

capita, bureaucracy quality index, Universal Health Coverage (UHC), social equality index, 

transparency index and digital adoption index are the most significant variables affecting state 

preparedness. The positive correlations of 40%, 28%, 18% and 15% express the elasticity effect 

of social equality, UHC, digitalization and transparency respectively on state preparedness. 

These positive correlations have kept their significance even after the introduction of several 

fixed effect models.  

 
Conclusion: Strengthening state preparedness is a complicated process, where several factors 

are important and require consideration. This research has explored that complexity and 

presents; FOCUS (Focus Ordinal, Fight Corruption, Foster UHC, Firm Social equality) as a 

new dimension of harnessing public health preparedness. It aspires to empower the societal 

collective resilience internally, and to temper the global health security collaboration.   
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1 Introduction: 
1.1 Topic 

‘World at Risk from Deadly Pandemics’ 

This was the striking call made by the Global Preparedness Monitoring Board in 2019. In spite 

of economic prosperity, the world is facing challenges of prolonged conflicts, fragile states, 

and forced migration which could facilitate the eruption of deadly outbreaks. These outbreaks 

recognize neither border, race nor economic status, therefore our cooperative actions matter in 

global health security (GPMB, 2019). 

 
The Global Preparedness Monitoring Board (GPMB) was co-founded by the World Health 

Organization (WHO) & the World Bank (WB) in May 2018 as an independent monitoring & 

advocacy body of the Global Health Security (GHS). The ambition of the GPMB is to work 

independently of all parties including its co-conveners to provide the [most] frank assessments 

and recommendations possible to prepare for and mitigate the effect of global health 

emergencies (GPMB, 2019) bearing in mind the International Health Regulations (2005) (IHR-

2005) as the main building block. GPMB’s first report has called to harness states’ 

preparedness according to the IHR-2005 (GPMB, 2019). 

 
IHR is “an international agreement that is legally binding on 194 countries (States Parties), 

including all WHO Member States. The IHR define their purpose and scope as: to prevent, 

protect against, control and provide a public health response to the international spread of 

disease in ways that are commensurate with and restricted to public health risks, and which 

avoid unnecessary interference with international traffic and trade” (WHO,2005). 

 
Ultimately, IHR-2005 aims to develop the National Action Plan for Health Security (NAPHS) 

for the member states. Based on One Health & whole-of-government approaches, NAPHS is 

defined as a country-owned, multi-year, planning process that can accelerate the 

implementation of IHR core capacities. The article 54 of IHR-2005 mandates each state to 

develop and maintain a minimum level of IHR core capacities and report it periodically to the 

WHO. In 2010 most of member states started to report to the WHO based on a mandatory self-

evaluating framework called State Parties Annual Reporting (SPAR) (WHO, 2016).  

Within 6 years, three additional voluntary processes of evaluation were added into the IHR-

2005 reporting framework. The current IHR-2005 assessment framework includes:  
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a. States Parties Annual Reporting (SPAR) 

SPAR is an exclusive self-evaluating approach based on the IHR-2005 core capacities to 

detect, assess, notify and respond to public health emergency. The member state is mandated 

to report its capacity through 24 indicators allocated across 13 technical areas (WHO, 2018). 

Until 2015 SPAR used to be the only official scheme of assessing IHR (2005) (WHO,2018). 

b. After Action Review (AAR) 

AAR is a voluntary plenary qualitative analysis which aims to assess a state’s performance 

during an actual public health emergency. It’s recommended within a period of three months 

after a specific threat, so the member state could extract lessons & best practices for further 

development (WHO,2018). 

c. Simulation Exercise (SimEx) 

 SimEX is a voluntary qualitative approach of simulation drill to assess the current state’s 

capability & capacity in handling public health emergencies. It’s scheduled and considered 

as part of the state’s public health emergency developing process (WHO,2018). 

d. Joint External Evaluation (JEE) 

JEE is a voluntary evaluation report containing a combination of domestic and independent 

experts assessing IHR- 2005 core capacities to prevent, detect, respond, other IHR related 

hazards and point of entry. In 2015, the Joint External Evaluation was introduced as a 

harmonising tool between plenty of regional policies and international proposals, such as 

the Global Health Security Agenda (GHSA) and the World Organisation for Animal Health 

Performance of Veterinary Services Pathway. Furthermore, the developing of a state’s JEE 

and NAPHS contributes to the execution of Sendai Framework for Disaster Risk Reduction 

that acknowledges the significance of IHR-2005 in building resilient healthcare systems 

(WHO,2018). This report contains 49 indicators allocated across 19 technical areas with a 

scale of 1 (no capacity) to 5 (sustainable capacity) (WHO,2018).  

 
These frameworks of SPAR, JEE, AAR , and SimEx offer a comprehensive overview of states’ 

health security capacities based on IHR-2005, but nevertheless, they diverge in their 

functionality, for example, While SPAR & JEE are quantifying assessment tools, both of AAE, 

SimEx are self-learning and developing tools.  

 
This thesis focuses on the Joint External Evaluation JEE as a main tool of assessing state 

preparedness in public health emergency. 
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1.2 Research Question  
Prior to structuring the core of this research, a brief literature research was conducted to gain 

an overview of ongoing researches and programs that focus on state preparedness using all 

relevant data sources; webpages of the GPMB, the WHO, the World Bank Databank, The IMF, 

The Human Rights Watch, The United Nation Office for Disaster & Risk Management, the 

United Nations Development Programme, the Global Health Security Agenda, The Freedom 

House, The World Economic Forum, ALLIANCE for health security cooperation, CEPI, 

Transparency International, International IDEA, and the International Association of National 

Public Health Institutions, the OECD, the IHME, the CDC, and the European CDC.  

 
In addition to the scientifically recognised journals of New England Journal of Medicine, the 

British Medical Journal, The Lancet, the National Academies of Sciences, Engineering, and 

Medicine, Oxford Academies and Google Scholar. The keywords of ‘public health, global 

health security, state’s preparedness, Joint External Evaluation, Ebola outbreak, UHC, 

corruption, political stability, state’s GDP and level of preparedness, economic impact of 

epidemics, social impact of epidemics, social resilience, healthcare financing, UHC and GHS’ 

were used in identifying potential research. On the other hand, both the quality and relevance 

of the identified researches were checked based on Critical Appraisal Skills Programme CASP 

(2019) which helped to narrow the scope of studied literatures to 80. 

 
One hypothesis has been that the state preparedness is affected by the state’s financial resources 

or state’s income level (WHO, 2019; GPMB, 2019; Oppenheim, et al., 2019; Peters et al, 2019), 

in spite of that, there is no clear evidence confirming that correlation. Even when many 

researchers attempted to evaluate regional & global preparedness status using the IHR-2005 

framework of the JEE for instance, the WHO’s African Region (AFR) preparedness capacities 

have been discussed by Talisuna et al. (2019), while Gupta et al. (2018) have analysed the 

variation of preparedness level between countries & the WHO’s regions. 

 
Ultimately, Gupta et al. (2018) has observed the importance of the JEE as a state  preparedness 

assessment tool based on IHR-2005. Also, countries in the two regions of AFR and South East 

Asia Region (SEAR) are the least prepared for any public health threat in addition to their 

struggle to provide essential healthcare services (Gupta et al.,2018). According to Talisuna et 

al. (2019), IHR-2005 core capacities of prevention, detection and response in the AFR are 

limited, keeping the entire region vulnerable to any potential outbreak due to lack of human & 
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financial resources, multisectoral collaboration as well as the African geopolitical instability. 

African countries have shown their political determination in investing in health security by 

being the region with highest amount of countries that conducted JEE. Despite this; Talisuna 

et al. (2019) referred to systematic setbacks in the AFR leading to subside investing in state’s 

health security preparedness. Additionally, Gupta et al. (2018) claimed the higher state’s 

income means, the faster resources’ mobilization, rolling to a higher preparedness level.  

 

Surprisingly, this positive correlation was not coherent across all the regions, signalling the 

existence of other potential hurdles than financial constrain (Gupta et al., 2018), and calling 

for further analysis to unleash these systematic setbacks (Talisuna et al.,2019). Another 

dimension of state preparedness was presented by Oppenheim, et al., (2019), who have 

suggested an Epidemic Preparedness Index (EPI) as an axillary tool for the JEE. Considering 

a holistic approach, this EPI is based on 23 elements of public health infrastructure, physical 

infrastructure, institutional capacity, economic resources, and public health communication. 

According to the authors EPI can resolve this bias dilemma.  

 
Despite the constructive approach suggested by Oppenheim, et al., (2019) in crafting the EPI 

as a gauge of state preparedness using open source data, it did not establish a clear causative 

correlation between the EPI suggested model and the current status of the state’s preparedness. 

Afterwards, this EPI could miss any developed competencies gained by field experience or 

simulation drill which are the core of preparedness development (WHO,2018). Furthermore, 

the EPI algorithm is missing the social dimension - public trust & public satisfaction - which 

both are essential building blocks of a resilient society (Norris et al.,2007). 

 
In contrast with previous narrated researches, this thesis is intended to explore the correlation 

between a state’s components of economic, political, technological, societal healthcare 

outcomes from one side, and the state preparedness from the other side.  

 
Why do countries vary in their public health preparedness level? Considering the 

published data of state’s JEE reports as a proxy for their public health preparedness, it offers 

the opportunity to assess the preparedness of 50% of WHO member states.  
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This study sets out to test if countries’ preparedness is mostly or solely financial driven and if 

there are other influencing factors. By studying the correlation between state preparedness 

proxied as described by the JEE report published by the WHO, and the national income 

category proxied by state’s GDP/Capita in addition to state’s governance indicators offered by 

the WB; this thesis aspires to reveal: 

1.3 Motivation  
1.3.1 The challenge  

Investing in a state’s public health preparedness is a long-term commitment, so, what is the 

incentive to bind to such an obligation? The answer is one-word; Globalization. With the 

dynamic dominance of globalization, the world has evolved to accommodate the concept of 

free movement of goods, services, and peoples - shaping a globalized economy based on an 

open market, digital trade, and a global supply chain (Moodystuart, 2002). This overarching 

business model created an infused environment filled with economic and social possibilities. 

From offering new business opportunities, economic growth, boosting innovation to 

strengthening cultural interaction, however, this perpetual connectivity unified the global 

vulnerability towards unanticipated risk. These silent threats could expose any development: 

for instance, the fall of the American enterprise Lehman Brothers. LB’s bankruptcy was the 

spark of the global financial crisis of 2009 which caused a recession worth $ 10 trillion and led 

to a stimulus package of $787 billion by the US government. This fiscal crisis (2007-2009) left 

the world in redness of income inequality (IMF, 2018).  

 
Recently, due to the COVID-19 pandemic, the global economy is tumbling between closed 

stock markets and distinctly low oil prices. The WEF defined Q1 2020 as the worst-performing 

since the Great Depression with 12 % regression over the last year-end as well as a 60 % slump 

in oil prices as per JPMorgan (WEF, 2020). Causing a financial insanity of falling markets and 

surging volatility, COVID-19 has caused a global market uncertainty. Hence, countries had to 

release unprecedented stimulus packages scaled up to $ 8 trillion with an additional $ 6 trillion 

as a liquidity stimulus by central banks. Moreover, the IMF announced a state of global 

recession with a negative projection of the global growth in GDP (IMF, 2020).  

‘Is state preparedness merely financial dependant?’ 

If not, what are other potential explanatory variables? 
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Therefore, investing in a state preparedness could be labelled as a social insurance certificate 

against unforeseen threats that empowers the societal resilience to mitigate the impact of a 

public health emergency (GPMB,2019). 

1.3.2 Global initiatives  
Global preparedness history started a long time ago. Back to the 14th century; when Europe 

suffered from the worst pandemic in written human history; the Black Death. It’s believed that 

Quarantine: quaranta (40 in Italian) as a concept was introduced initially by the Italians. To 

keep the mainland protected during the Plaque outbreak, Italian authorities used to hold ships 

outside the port for 40 days before being inspected and allowed to the mainland (CDC, 2020).  

 
Later on, the quaranta had been developed to be a maritime cordon across all the European 

seaports and developed later on to a physical isolation or sanitary cordon which caused 

limitation of people & movement of goods. With the evolving outbreaks; Cholera, Smallpox, 

Spanish flu, and Yellow Fever; the socio-economic and political implications of infectious 

diseases started to appear. The cost of travel and trade restrictions incentivised countries to 

shape a global approach to handle outbreaks. The public health regulation is dated back to 

1851-1938; when the International Sanitary Conferences adopted several regulations to control 

outbreaks named International Sanitary Regulations (ISR). These ISR were converted to the 

International Health Regulations (1969) after the establishment of the WHO in 1948 (Tognotti 

E.,2013; WHO, 1983) 

 
With the new millennium, The UN launched the Millennium Development Goals (MDG) 2000 

– 2015; where MDG 6 represented the global objective to combat both AIDS/HIV & Malaria. 

Concurrently in 2005, the WHO adopted the current version of IHR (2005) to cope with new 

millennium challenges and the outbreaks’ upsurge. Comparable to MDGs, The United Nations 

Office for Disaster Risk Reduction (UNDRR) launched the Hyogo Framework for Action 

(HFA) 2005-2015. HFA came as an initial global scheme of reducing societal vulnerability, 

followed by The Sendai Framework 2015-2030 (UNDRR, 2015). 

 
With the elapsing of MDGs, the UN adopted the Sustainable Development Goals (SDGs-
2030), where health feature as SDG 3 with 13 subgoals related to healthcare systems. Among 
them, SDG 3.3, to end endemics of infectious diseases AIDS, TB, malaria, and NTDs and 
combat HBV. Plus, strengthening countries’ capacities of preparedness was expressed as SDG 
3.D.1 International Health Regulations capacity and health emergency preparedness (UN, 
2020). 
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1.4 The Explanatory model  
The WHO defines disaster as any occurrence that causes disruption or threat to human life that 

leads to an overwhelmed healthcare system (WHO, 2017). Although the explanation of 

sustainability is debatable, many studies have endorsed the importance of collective resilience 

towards sustainability (Norris et al., 2007) , since it represents the societal ability to cope with 

disruption-driven disaster (UN,1987; Paton & Johnson 2001; Keiner, 2005; Comfort et al. 

2004; Campanella, 2006; Callaghan & Colton, 2008; Norris et al., 2007). 

 
M. Healy & J. Link, (2012) have argued that any societal survival depends on its’ intrinsic 

factors of capacity and vulnerability. Likewise, any health promotion strategy depends on its 

degree of achieving collective resilience (Eckermann, E., 2016). Comparably, the Sendai 

framework explained that societal vulnerability can be moderated by a process of Preparedness, 

Readiness, Recovery, Mitigation (UNDRR, 2015); hence, societal vulnerability can be 

regulated by the degree of societal preparedness to handle any emergency.  

 
Ultimately, societal ability to mitigate any future risk effectively, depends on its degree of 

preparedness and health promotion activities collectively. Whenever it comes to a state 

preparedness to manage a public health threat, the International Health Regulations (2005) or 

IHR-2005 come into action. The application of IHR-2005 core capacities; prevent, detect, 

protect and respond to a public health emergency is the state parties’ responsibility as per 

article-3 (IHR, 2005). Consequently, the variation between countries’ preparedness level will 

be directly related to differences between them. This research intends to explore these 

variations as shown in figure 1.4.1. 

Figure 1.4.1: Research's explanatory model 
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This model1 in figure 1.4.1 demonstrates how the healthcare system is an end product of the 

interaction between multiple components of the state’s structure (F.S, PS, GDP, S.F). The 

healthcare system has two major components; Public health services handling health security 

matters, and curative care services handling the daily needs of healthcare services. To certain 

extent, the degree of state’s collective resilience mirrors the degree of state’s advancement in 

both of health security preparedness and health promotion activities together. The health 

security preparedness is harnessed by the state’s National Action Plan of Public Health Security 

and measured by the Joint External Evaluation.  

 
The thesis explores the correlation between states’ preparedness measured in a states’ JEE as 

dependent variables and states’ structural elements of political, economic, social and healthcare 

system as independent variables. Apart from being a comprehensive scheme to assess a state 

preparedness capacity according to the IHR-2005. Joint External Evaluation (JEE) is 

considered as a universal instrument to benchmark global health preparedness between 

countries as per IHR-2005. Appendix II shows a detailed scheme of the JEE.  

 
As of the end of February 2020, 95 states have conducted JEE and published their results 

(WHO, 2020). Table 1.4.1 shows Joint External Evaluation status around the globe based on 

the WHO’s regions.  
Table 1.4.1; The current states performed JEE (WHO,2020) 

WHO’s Region Total 
Members 

JEE Report 

Ongoing Competed Published 
African Region (AFR) 48 2 45 43 

Americas Region (AMR) 36 0 7 2 

Eastern Mediterranean (EMR) 22 3 18 17 

European Region (EUR) 57 5 17 14 

South East Asia Region (SEAR) 12 2 8 8 

Western Pacific Region (WPR) 37 1 15 11 

Total countries2 212 13 110 95 

Total analysed countries 95 

 
  

 
 
1  (HCSF) Healthcare system finance. (GDP) Gross Domestic Product. (P.S) Political structure. (F.S) Financial structure. 
(S.F.) Social Factors. (C.C.) Curative Care. (PH) Public Health. (NAPHS) National Action Plan for Public Health Security. 
(UHC) Universal Health Coverage. (P) State’s Preparedness. (HP) State’s Health Promotion. ( ) Risk. 
2 Total WHO’s member states are 194 but this number of 212 includes self-autonomous and autonomous regions. 
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With all this said, this thesis aims to navigate through the global health security perspective 

down to states’ level of preparedness. In this journey, it will demonstrate the importance of 

capitalising public health security by harnessing a state preparedness and investing in 

healthcare system resilience to avoid the devastating cascade caused by an outbreak. This 

includes defining what an outbreak is, and what are the profounder of public health emergency. 

 

In the following chapters, the correlation of a state preparedness and financial resources is 

about to be explored and segmented into distinctive stages of; significance of preparedness, 

pillars of preparedness, and finally the road map of harnessing state’s public health 

preparedness. Under the theme of significance of state’s preparedness, the coming chapter 

presents the history of mankind with outbreaks, plus the devastating impact caused by them. 

Additionally, it discusses the logic of investing in state’s preparedness, and presents the global 

governance of the global health security. Furthermost, the up and coming chapters will discuss 

the research question by stating a hypothesis test to explore the correlation between state 

preparedness and state’s governance indicators throughout 3 stages; hypothesis, identification 

and interpretation. Lastly, this research comes to an end of presenting recommendations based 

on the empirical findings and further researches to be additionally explored.  
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2 Background 
2.1 Overview 

To understand how investing in public health security is perceived by states as a priority, it’s 

important to reflect initially on how public health emergency as an outbreak could tragically 

impact the society. This would indicate how the state has regulated and shaped its preparedness 

status. The existing economic and technological advancement have enriched the global state of 

welfare with 24 years above the previous century in term of life expectancy (WHO,2019). This 

privileged welfare is inaugurated on multiple factors as reciprocal financial market & robust 

healthcare system. Sadly, this structure is under a perpetual danger of High Threat Pathogens 

(HTP) which vary in their biological nature3 but sharing their versatility and fatality. An 

example of a pandemic HTP is COVID-19, while another silent HTP is Tuberculosis4 (TB) 

which is projected to be the global leading cause of death in 2030 (WHO, 2019). Within this 

chapter, HTPs will be explored and discussed presenting their 3D effect of Distress, Drain, and 

Disrupt on the society. Further, we shall explore how science have expressed this threat and its 

impact economically and socially. At last, it will be elaborated how the world acts towards 

infectious diseases with global organizations, treaties, frameworks and action plans. 

2.2 The outbreak’s impact assessment model  
The circadian incidence of outbreaks causes a disruption with both economic and societal costs. 

Possibly, this disruption is more expensive than both World Wars collectively (Sands et al. 

2017). For instance, while the Spanish Influenza 1918-1920 caused a death toll of 30-100 

million (Bloom & Cadarette, 2019), COVID-19 in comparison has caused $ 314 billion loss to 

the global aviation industry merely, forcing the countries to inject stimulus packages of more 

than $ 14 trillion into their economies (IMF, 2020) in addition to the daily rising of death tolls. 

While a pandemic is estimated to demolish 0.1-1.0 % global GDP with $ 1.5 trillion loss (Burns 

et al.,2006), strengthening state preparedness is estimated to cost 1$ annually (Sands et al., 

2017).  

The current assessment model of outbreak’s impact is a unilateral approach; snow-globe or   

modelled approach and/or empiristic approach (National Academies of Sciences, Engineering 

and Medicine, 2018). The modelled approach is an algorithmic model that predicts the outcome 

of a hypothesised inputs e.g.; using economic modelling in assessment of vaccine program cost 

 
 
3 HTP can be either bacteria or virus 
4 TB can be resistant to antimicrobials (AMR), and sometimes multidrug resistant (MDR-TB) 
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efficiency (Meltzer et al., 1999), or in predicting the need of medical equipment in case of 

crisis. Despite the significance of such approach, but it lacks other dimensions, for instance: 

stockpiling of mechanical ventilators doesn’t refer to the need of a trained health professional 

to operate them (Ajo et al., 

2015). The other approach 

is an empiristic approach, 

which deals mainly with 

lesson learnt from a 

specific experience without 

reflecting on the versatility 

of infectious diseases and 

the uniqueness of their 

outbreaks.  

 
In this thesis, the impact of 

epidemics is offered using 

the comprehensive model 

by the National Academies 

of Sciences, Engineering 

and Medicine shown in Fig 

.2.2.1.  

Any outbreak has a unique -3D-impact based on its biological nature which accordingly; 

Distresses the society, Drains resources, and Disrupts travel and trade (WHO, 2005).  

 
These economic and social hardships are scarcely captured in a unilateral model due to the 

complexity and interdependence of the society. This model categorizes the outbreak impact 

into 3 sub-models;  

1- Transmission dynamic sub-model, where it discusses the pathogenicity of the microbe and 

how the newly formed epidemic depends on the biological features of the causing microbe. 

2- Disease dynamic sub-model, handling the social impact caused by an outbreak and how the 

society is distressed. 

3- Economic impact sub-model, handling the economic hardship of an outbreak and how it 

impacts both market sides of supply and demand. 

Figure 2.2.1: Outbreak's comprehensive model, 
(National Academies of Sciences Engineering and Medicine, 2018) 
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Generally, any outbreak distresses the society by causing either human loss or human 

disability. Even though this disability could be a temporary, it has an opportunity cost. This 

distress is expressed as (C) consumption of resources & (P) productivity loss due to absence. 

In a progressive outbreak, this distress will generate a disruption in both markets’ sides of 

supply and demand, some of which could be short term and others could be longer (Baldwin 

and Weder di Mauro, 2020).  

 
On the organizational level, this disruption affects the collective productivity of the 

organization as a unit causing an impact on its ability to invest back in the society. This adds a 

new dimension of an outbreak expressed in term (I) investment in addition to P productivity, 

C consumption of the organization’s as an entity. Also, the affected state is further impacted 

by the volume of expenditure (E) in form of the amount of resources drained to cope with 

urgency of an outbreak, and regulations (R) in shape of measurements and obligations needed 

to be drilled in case of a public health emergency (National Academies of Sciences, 

Engineering and Medicine, 2018). 

 
These disruptions could be mitigated by strengthening the countries’ preparedness for health 

emergency based on the IHR-2005 which will be further discussed.  

2.3 Outbreaks’ history, 
Pathogens plays a significant role in the ecosystem, where, some play an essential role in 

preserving lives and others threaten lives by causing diseases as; Influenza, Anthrax, SARS, 

Malaria and Ebola, and make it impossible to predict the onset of an outbreak. The coming 

section will reflect history of epidemics based on the transmission dynamic sub-model 

previously highlighted.  

2.3.1 Emerging microbes 
The human is described as a superorganism by Kinross et al., (2008) and Rook (2009). This 

superorganism consists of a human body as carrier for microorganisms’ interactions. Such a 

definition highlights human’s vulnerability to any sudden outbreak and explains why it’s 

difficult to predict the onset of an emerging outbreak. Luckily, most of outbreaks are zoonotic 

diseases5 (Fig 2.3.1).   

 
 
5 Zoonotic disease is when a harmful microbe migrates from its known animal vector for first time to human. 
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Consequently, based on 

Case Fatality Rate6 

(CFR) & Case 

Reproduction Number7 

(R0) of this outbreak, 

the world would face 

probably either an 

epidemic or a pandemic8 

(CDC, 2020).  

 
Ebola virus for instance, was discovered initially in 1976 in South Sudan, and was traced back 

to Democratic Republic of 

Congo (DRC). Currently, 

The WHO has identified 6 

different species of Ebola 

virus with 5 out of them are 

lethal. It’s believed that 

Ebola is a zoonotic disease 

which has bats as an original 

host, being transmitted to 

human. Ebola virus is an 

infectious disease with 50% 

fatality rate, eventually, it 

needs only one human to start a community spread (Fig 2.3.2) (WHO, 2019; CDC, 2020).  

 
On another scale, since 2015, the global fight against malaria is stagnant mainly due to the 

increasing trend of artemisinin-based combination therapy-resistant malaria causing 405,000 

deaths out of 228 million reported cases in 2018 worldwide. 93% of these incidents only in 

Africa with a majority of 67% under 5 years mortality. The WHO has launched the global 

technical strategy to eliminate malaria worldwide by 2030, which reported $ 2.7 billion as a 

global investment against malaria including several mechanisms (WHO,2019; GTS,2019). 

 
 
6 CDC defines CFR as the proportion of persons with a particular condition (cases) who die from that condition. 
7 CDC defines R0 as seroepidemiologic estimate of how quickly an outbreak can spread through the society. 
8 CDC defines epidemic as “The occurrence of more cases of disease than expected in a given area or among a specific 
group of people over a particular period of time” while pandemic is an epidemic with a greater range and coverage. 

Figure 2.3.2: Ebola virus's transmission. (CDC,2020) 
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2.3.2 Emerging epidemics 

Deforestation, urbanization & civil unrest provoke incidence of outbreaks by; increasing of 

human interaction with wild animal (interaction with new strains of microbes) and causing a 

massive people reallocation with poor living conditions (community transmission). In addition 

to climate change, which enhances vector adaptability, e.g., Aedes mosquito9 has been 

identified in the European continent (WHO, 2019; Sands, 2019).  Brannen, Haig and Schmidt, 

(2020) have discussed the growing 

trend of social unrest by 11.5% 

increasing annually worldwide since 

2009 along with the expanding gap of 

income inequality in particularly 

within sub-Saharan and Latin 

America countries. Historically, the 

WHO identified 12,012 outbreaks 

between 1980 - 2013 which impacted 

44 million humans, with a monthly 

rate of 7000 new signals of potential outbreaks10. These figures come consistent with the surge 

of outbreaks globally since 2010 presented shown in figure 2.3.3 by Sands (2019).  

2.4 Unprecedented impact of epidemics, 
Once an outbreak occurs, it triggers a waterfall of economic and social costs. Considering the 

perpetual connectivity of the globalization reflected in the international liberation of travel, 

trade and tourism (Sands et al., 2017). any outbreak needs only 36 hours to travel 

intercontinentally and causing a global distress (Sands, 2019). This perpetual connectivity 

made all countries vulnerable to any outbreak regardless their welfare system. The degree of 

state’s vulnerability fluctuates considerably based on each state characteristics of 7 pillars; 

healthcare system, public health, domestic and international politics, economic, and disease 

dynamic (Moore et al., 2016).  

2.4.1 Social Hardship 
The world was close to 1.8 billion inhabitants when the Spanish influenza-1918 surpassed the 

combined mortality of both World Wars by causing a death of 30 - 100 million.  

 
 
9 The vector for dengue fever (tropics endemic). 
10 Appendix I illustrates the intensity and severity of outbreaks throughout the last century (WHO, 2020) 

Figure 2.3.3: The surge of outbreaks in last 10 years (Sands, 2019) 
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Lately, with more than 100,000 flights daily & 7.8 billion inhabitants, we can wonder the 

casualties’ volume that could be caused today if a lethal outbreak erupts (Bloom & Cadarette, 

2019; WHO,2020).  

 
According to the WHO, Disability-Adjusted Life Year (DALY) per 1000 population is used to 

estimate the burden of a disease, in other term it is the gap between current health status and 

an ideal health situation where the entire population lives to an advanced age, free of disease 

and disability (WHO, 2020). As per the global burden of disease - 2016, 30 % of the global 

DALYs is caused by communicable diseases. While in Africa the world’s leading region of the 

DALYs with 587 DALYs per 1000 population, the communicable diseases are accounted for 

61%. In contrary with the global lowest DALYs of 270 per 1000 population for Western Pacific 

WHO’s regions (WHO, 2017).  

 
For 40 years Ebola Virus has been draining sub-Saharan countries’ resources, although Ebola 

Virus is substantially fatal with CFR of 50-90% with a limited transmissibility (WHO, 2019). 

During (2014-2016) Ebola has caused 11,323 death cases globally out of 28,646 of confirmed 

cases. In their empirical study, Kirigia et al. (2015) used the concept of Years of Life Lost 

(YLL) due to premature mortality in the population to estimate the economic impact of an 

outbreak, for instance Ebola outbreak-2015 caused an economic loss of 155,663,244 Int.$ 

(international dollars) only as a result of premature death of 11,234 people (Kirigia et al.,2015). 

Recently, during the COVID-19 pandemic, DRC has been engaging in consecutive waves of 

Ebola outbreak since 2018. The latest one was in Q1, 2020 reaching 3,444 cases with a death 

toll of 2,264 (66%) (WHO, 2020). In the period of May- 2018 to May-2019 Kirigia et al. (2019) 

estimated Int$ 17,761,539 as monetary value of years of life lost (MVYLL) of 1286 Ebola 

deaths of the same period. 

 
Coronavirus is another infectious zoonotic disease with multiple serotypes, 3 of them are 

deadly; Middle East Respiratory Syndrome Coronavirus (MERS-CoV), Severe Acute 

Respiratory Syndrome (SARS CoV-1), Severe Acute Respiratory Syndrome (SARS-CoV-2).  

Despite all of them biologically related to the same family of corona viruses, each serotype of 

them has a unique epidemiologic feature. In 2012 (MERS-CoV) was identified in Saudi Arabia 

from camel-human transmission, now it circulates in 27 countries worldwide. Despite MERS-

CoV is a fatal virus with 35% CFR, it caused 858 death tolls out of total 2,494 cases till today 

as a result of MERS-CoV’s limited human-human transmissibility (Donnelly et al., 2019). 
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Climate-induced natural disasters have been increasing in recent years, causing 60,000 death 

tolls yearly, and is expected to reach 250,000 deaths per annum by 2050 (WHO, 2020). This 

can serve as an outbreak’s stimulant due to massive people reallocation. UN reported an 

increased trend of forced migrants 25.4 million in 2017. These numbers are projected by the 

World Bank (WB) to reach 143 million by 2050 originated from sub-Saharan, Latin America 

and South East Asia (WB,2018; WHO,2019). 

 
Another challenge we are faced with today is Anti-Microbial Resistance (AMR). AMR is 

considered as an epidemic itself (WHO,2016); with a mortality of 2.4 million in the (2015-

2030) and an economic loss of $ 3.5 billion yearly, here we refer to the synergy between AMR 

and outbreaks in general. Simply, AMR only kills 1,900 humans daily that equals to 4 daily 

crashes of jumbo jets without being noticed. While several researches anticipated that synergy 

to surpass 10 million death cases with a noteworthy loss of $ 100 trillion in 2050 (O’Neill, 

2014; Yazbeck & Soucat, 2019). 

2.4.2 Economic hardship  
Resonating the economic impact sub-model by the National Academies of Sciences, 

Engineering and Medicine, (2018), Baldwin and Weder di Mauro (2020) have expressed 

how the state could be affected operationally by an outbreak. During the status quo, the 

government relies on a stable influx of taxes from individuals & businesses either local or 

international. On the other hand, state’s financial market of stock markets & banks, act as 

investors who collect public savings and invest it back in the society by offering products and 

services. This healthy cycle of state’s life cycle is subjected to be drained, distressed and 

disrupted by an outbreak, in form of 3 cycles: 

1- Draining of healthcare system resources. The state is forced to inject extra resources to 

cope with the surge need of healthcare services. Hence, states’ ability to absorb that surge 

are merely dependent on their healthcare system resilience. 

2- Distress of state’s social and economic system. Where a state is forced to take strict 

measures; social distancing, closure of schools & businesses, and locking down cities to 

control an outbreak. This leads to laying off employees, shrinkage of state’s financial 

market, reducing state’s income, and distress both of local and global supply chain 

including the medical supplies. 

3- Disruption caused by closing businesses. As a result of a prolonged phase of the panic 

behaviour (Burns et al., 2006), businesses will face a challenge to cope with the new 
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dynamics leading to market failure. Hence, the governments are forced to inject stimulus 

packages to restore their frozen social and economic systems (Baldwin and Weder di 

Mauro, 2020) as illustrated in figure 2.4.1. 11 

The SARS outbreak 2004 caused $40 billion loss to the global economy while the former Ebola 

outbreak in West Africa 2014-2016, led to accumulative loss of 16 % of the affected countries’ 

(Liberia, Sierra Leon and Guinea) GDP. Also, the World Bank warned of losing 2.2–4.8% of 

the global GDP, in case of a severe pandemic. Accounted for $ 3 trillion loss worldwide with 

an intensified hardship on low- lower middle-income countries (GPMB,2019). 

 
Correspondingly, the WHO’s Strategic Advisory Group on Malaria Eradication (SAGme) 

explained the correlation between malaria’s eradication and GDP growth. Also, SAGme 

argued that each 10 % drop in malaria incidence, nourishes the national GDP with 2% growth, 

likewise, the return of investment in malaria eradication is projected to be $ 283 billion 

(SAGme,2019). 

 

 
 
11( ) Distress caused by an outbreak. ( ) Disruption caused by an outbreak. 
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Mirroring the ongoing COVID-19 pandemic, the IMF has announced 3 % loss for the global 

GDP in Q1 2020, while The Organization for Economic Co-operation and Development 

(OECD) has demonstrated the fall of global GDPs as shownin figure 2.4.2 (OECD,2020). 

Another drastic impact of COVID 19 is distressing both market sides of demand & supply 

leading to crumble down crude oil prices globally. The global crude oil price reflects both the 

progressive trend of the economy as well as it reveals the state’s ability to meet their 

international commitments (Oweiss,1974). 

 
The current global business sub-model is crystalized around just in time business, which means 

less inventory and more efficiency with free travel and trade luxury. The magical word in this 

equation is the aviation industry which is considered to the core of nowadays hyperconnected 

economy (global supply chain). Aviation is one of the most affected industry by outbreaks 
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history as demonstrated in figure 2.4.3. In addition to, The International Air Transport 

Association (IATA) has estimated the economic hardship of COVID-19 pandemic to exceed 

the impact of 9/11 attacks to reach $ 314 billion (Pearce, 2020).  

 

2.5 Global managing strategies 
Infectious diseases have the potential to commence a biological threat. It has been used 

repeatedly across the history,  different countries experienced several attempts of biological 

terroristic attacks (Bloom & Cadarette, 2019). Also, with the current advancement in 

bioengineering it became feasible to cultivate a biological threat and initiate an outbreak 

(Noyce et al., 2018). Hence, structuring a global governance for health security became an 

essential. 

2.5.1 Global Health Governance, 
Global health as the rest of the global interest topics, to be heavily discussed by different 

authors without reaching an agreeable definition. Reflecting the multisectoral approach of 

health security, global health is defined as collaborative trans-national research and action for 

promoting health for all (Beaglehole & Bonita, 2010). Global health governance is defined as 

the use of formal and informal institutions, rules, and processes by states, intergovernmental 

organizations, and non-state actors to deal with challenges to health that require cross- border 

collective action to address effectively (Fidler,2010). The implementation of maritime 

quarantine early 1800s was pricy to the international trade. Therefore, the world had to 

coordinate their actions which is dated back to the first International Sanitary Conference in 

Paris 1851. It started with regulating the European maritime quarantine and extended to face 

the Cholera outbreaks. It took the Europeans 4 International Sanitary Conventions (1892, 1893, 

1894, 1897) to develop unified European regulations to face outbreaks named the International 

Sanitary Regulations. In 1903 both Europeans and Americans agreed to align their regulations 

and founded the Office international d'Hygiène publique (OIHP) in Paris as an international 

public health body.  

 

By entering the era of United Nations, the WHO was formulated to handle global health 

including public health security (WHO, 2020). With the concurrent challenges of health 

securities, the Global Preparedness Monitoring Board (GPMB) was established in 2018 as an 

international independent body with a vital role to consolidate the global efforts facing health 

security (GPMB, 2019). The arena of global health governance includes plenty of organizations 
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that differ in their functions but serving the same objective of strengthening GHS based on the 

IHR-2005. These institutions include; the WHO, GPMB, Global Alliance for Vaccine & 

Immunization (GAVI), the Global Fund to Fight AIDS, Tuberculosis, and Malaria (GFATM), 

The Coalition for Epidemic Preparedness Innovations (CEPI)12. 

2.5.2 International Health Regulations (IHR) 2005 
The WHO had adopted the international sanitary regulations under the name of the 

International Health Regulations (1969) to observe and regulate interactions with 6 contagious 

diseases: cholera, plague, yellow fever, smallpox, relapsing fever and typhus with a limited 

binding scope reporting for; cholera, plague, yellow fever incidences to the WHO. This limited 

scope was under constant pressure of recurrent outbreaks, and newly emerged outbreaks as 

Ebola. As a result, in 2001 the WHO was brought into action to strengthen member states’ 

capacities of detection and response to newly emerging threats (WHO,2005). 

 
IHR (1969) had limitations of narrow scope of action, reliance on official state notification and 

absence of global collaborative 

framework to manage outbreaks, 

therefore in 2005 the WHO adopted 

the newly formulated International 

Health Regulation (2005) (IHR-

2005). Which defined the WHO as a 

neutral authority, with critical 

technical expertise and resources, 

and an extensive communications 

network can assess information, 

recommend actions and facilitate or help coordinate technical assistance, when needed, that 

is tailored to events as they unfold. By entering IHR-2005 into force, all member states are 

legally bonded to report to the WHO, any public health threat and to respond timely for 

clarification requests through a designated national IHR Focal Point, additionally each state 

has to develop, strengthen and maintain its national public health capacities of surveillance 

and response to any public health emergency (WHO,2005).The IHR (2005) portrays the 

coordination between the WHO and member states as shown in Fig.2.5.1 (WHO,2016).  

 
 

 
12 Appendix II expresses the vaccine production priority list by the WHO vaccine (WHO,2020). 

WHO's Obligations 
• Global IHR contact points
• Disseminate public health information 
• IHR's core technical assistance 
• Support states in NAPHS core assessment

State's obligations 
• National Focal Point.
• Notify & report any threat.
• Develop NAPHS.
• Maintain IHR's capacities at state's ports.
• Collaborate internationally.

Figure 2.5.1; State - WHO obligations based on IHR-2005 
(WHO,2016) 



 
 

30 

In spite of, it’s the state’s responsibility to develop National Action Plan for Public Health 

Security (NAPHS), the WHO provides the technical guidance of developing & assessing the 

core capacities to detect, report, assess and respond to public health emergencies in addition to 

an access to the Global Outbreak Alert & Response Network (GOARN) (WHO,2005). 

2.5.3 National Action Plan for Public Health Security (NAPHS) 
IHR-2005 aims to strengthen member state’s public health resilience in managing health 

security emergencies of both national and international interest. Furthermore, IHR Monitoring 

and Evaluation Framework 

(IHRMEF) is designed to assess 

member states’ public health 

capacities to prevent, prepare for, 

detect, notify, and respond to 

public health emergencies. The 

IHRMEF has 4 components of 

(SPAR, JEE, SE and AAR) as 

presented in figure 2.5.2. Based on 

these elements of IHRMEF, the 

NAPHS is structured to transform 

these insights into tangible 

achievements within 5 years. 

 
 NAPHS is defined as country-

owned, multi-year, planning process that can accelerate the implementation of IHR core 

capacities, this plan allocates One Health13, whole-of-government14 approach (WHO,2018). As 

a systematic framework of 3 stages; inception, development, and implementation, NAPHS 

offers a national multisectoral preparedness and disaster management road map in managing 

public health emergencies as emerging outbreaks, antimicrobial resistance, biosafety, chemical 

and radiation events shown in figure 2.5.3.(WHO, 2018). 

 
 
13 ‘One Health’ is an approach to designing and implementing [programmes], policies, legislation and research in which 
multiple sectors communicate and work together to achieve better public health outcomes (WHO, 2017) 
14 A governmental multisectoral approach including all relevant stakeholders in health management (WHO,2016)  

Figure 2.5.2; IHR-2005 Monitoring & Evaluation Frameworks 
(WHO,2018) 
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2.5.4 Joint External Evaluation tool (JEE) 
With the recurrance of epidemics; SARS (2002), Influenza A H1N1- 2009, MERS-COV- 2012, 

Avian influenza H7N9- 2013; The Global Health Security Agenda (GHSA) was announced in 

2014 based on 3 objectives to, 

1. Prevent and reduce the likelihood of any public health emergency. 

2. Detect any public health threat swiftly to minimize consequences. 

3. Respond efficiently & effectively collaborate nationally and internationally. 

Collectively, these 3 pillars of GHSA with 3 more elements been elected from the IHR-2005 

have shaped the core of the WHO’s Joint External Evaluation (JEE), these new elements are, 

4. Point of Entry, where the member state demonstrates IHR-2005 core capacities; 

prevention, detection, response at state's designated point of entry; airports, seaports, and 

border checkpoints. 

5. Chemical Event, where the member state exercises both capacities of surveillance and 

response in case of chemical event. 

6. Radiation Emergency, where the member state exercises both capacities of surveillance 

and response in case of radiation event or nuclear threat. 

Additionally, the WHO’s “One Health15” approach is infused within IHR-2005 core capacities 

in defining JEE assessment tool in order to minimize the risk of human-animal interaction 

(Bloom DE and Cadarette D, 2019). 

 
 
15 "One Health" is an approach to design and implement programs, policies, research and legislation in which multiple 
sectors of public health, zoonotic diseases, and food safety are synchronized and aligned in a way that serves better public 
health outcomes. (WHO,2016) 

•Situation analysis of the 
country context 

•High level multisectoral 
steering group

Inception 

•Endorsed NAPHS

•Resource map

Development
•Plan implemented 

•Monitoring, evaluation 
and reporting 

Implementation 

Figure 2.5.3; NAPHS' framework stages  
(WHO,2018) 
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As an assessment tool of state’s public health capacities based on the IHR-2005, JEE is a 

voluntary evaluation report 

combines both approaches of self-

evaluation plus international 

evaluation via an independent 

expert, the process of JEE is 

illustrated in figure 2.5.4. 

 
It contains 49 indicators allocated 

across 19 technical areas with a 

scale of 1 (no capacity) to 5 

(sustainable capacity). These 

indicators are allotted as; 17 

indicators for 7 technical areas in 

prevention capacity, 14 indicators 

for 4 technical areas in detection 

capacity and 14 indicators for 5 

technical areas of response capacity, 

in addition to 3 technical capacities of point of entry, chemical events and radiation 

emergency. 

 
Although JEE resemble State Parties Annual Reporting (SPAR) in function as an assessment 

tools of IHR-2005 core capacities, the JEE is reasonably noticeable since, 

1. JEE has an external assessment component that rolls out the idea of self-overestimation or 

transparency issue, which SPAR has been criticked for (Gostin & Katz, 2016; Gupta et.al, 

2018). 

2. JEE assesses state's capacities in AMR, immunization, the communication between public 

health and security authorities explicitly, which are not assessed by SPAR. 

  

A member state 
requests a JEE from 

WHO.
Self evaluation by 
national experts.

Revision by an 
external panel of 

experts.

Field visit & 
discussions in the 

assessed state.

Data alligement with 
international 
frameworks.

Submit final report to 
the WHO.

The WHO discusses the final report with the 
member state.

Figure 2.5.4;The process of JEE implementation 
(WHO,2018 ) 
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2.6 Summary 
To conclude, the history of mankind is full of human-microbe interactions or outbreaks. These 

outbreaks caused mainly by a zoonotic disease that happen when a microbe migrates from an 

animal into human (CDC, 2020). It takes only 36 hours to shift an outbreak to a pandemic as a 

result of the globalised economy (Sands, 2019), this shift comes with a cost of a 3D waterfall 

of Distress, Drain, and Disrupt to the society as a result of an outbreak. This research has 

discussed a comprehensive approach to evaluate this 3D impact of an outbreak by offering 3 

levels of evaluations; biological, social and economic models based on the National Academies 

of Sciences, Engineering and Medicine (2018). 

 

The 3D cascade of an outbreak could potentially be mitigated by investing 1$ annually per 

person in state preparedness (Sands et al., 2017). Since investing in state preparedness is often 

linked to the state’s welfare status more than being a resilience necessity, the WHO has adopted 

IHR-2005 to harness state preparedness in public health emergency.  

 

According to the IHR-2005, each member state is expected to formulate a National Action Plan 

for Public Health Security, where NAPHS represents state’s strategic priorities, emergency 

communication plan and resources reallocation in case of public health crisis. The Joint 

External Evaluation or JEE comes on top of other frameworks as an essential pillar to develop 

state’s road map of achieving National Action Plan for Public Health Security. In comparison 

to other IHR-2005 frameworks, JEE has two captivating advantages; offering a broader scope 

of assessment and being partially performed by external experts.   
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3 Methodology 
3.1 Overview 

The motive of this research is to explore the significance of financial resources in strengthening 

state’s preparedness, by answering ‘Is a state preparedness merely financial dependent?’ What 

are the other potential explanatory variables that could rationalise the contrast between 

countries in their preparedness level? According to RESOLVE TO SAVE LIVES16, 80 % of 

countries evaluated for epidemic readiness are not prepared for the next health threat, also 

these countries are facing political, financial and technical challenges in strengthening their 

core capacities (Prevent Epidemics, 2018). Furthermore, the vulnerability of a state is 

autogenerated by the interaction between state’s internal and external factors; political, 

economic and social (Moore et, al., 2016; Oppenheim B. et al., 2019). Therefore, this chapter 

of the thesis will explain the methodology of the analysis performed. In our model, a states’ 

preparedness level is proxied by the states’ JEE score as dependent variable, while states’ GDP 

per capita as a proxy of financial level in addition to other states’ governance structures of 

political, economic, social and healthcare systems are tested as independent variables.  

‘Investing in stronger institutions and health systems will promote resilience, economic 
stability and global health security’ 

Axel van Trotsenburg, Acting CEO of the World Bank, 2019 

3.2 The argument 
The previous chapter demonstrated the 3D cost of an outbreak socially and economically, 

which could be prevented or mitigated by strengthening societal resilience by investing in state 

preparedness capacitates (GPMB,2019). State preparedness means the ability to strengthen 

state’s capacities to manage an emergency till the event happens (GPMB, 2019).  

 
Several studies have endorsed the importance of collective resilience as a core of societal 

sustainability, since it reflects the societal ability to cope with a disruption-driven disaster 

(UN,1987; Paton & Johnson 2001; Keiner, 2005 ; Comfort et al. 2004; Campanella, 2006; 

Norris et al.,2007; Callaghan & Colton, 2008). This collective resilience has 2 essential 

components; health promotion activities (Eckermann, 2016), and health security preparedness 

(Wenham et al., 2019).  

  

 
 
16 Is an initiative of the global public health organization Vital Strategies. As non-for-profit organization funded by 
philanthropies to strengthens state’s epidemic preparedness based on WHO’s strategies.  
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In the infectious diseases vulnerability index, Moore et, al. (2016) have demonstrated a state’s 

vulnerability to an outbreak based on state’s political, economic, healthcare system structures.  

 
These findings have been discussed further by Gupta et, al (2018) & Talisuna et, al. (2019), 

where both referred to economic & political factors affecting state’s preparedness. In addition 

to the agility of stat’s healthcare system to cope with the pressure of an outbreak (Gupta et 

al.2018). Furthermore, the GPMB has highlighted the importance of financial resources to 

build preparedness infrastructure though, states suffer still from a rigid bureaucratic system or 

a limited state capacity that generates obstacles in creating an interdisciplinary national 

approach in case of a public health emergency (GPMP,2019). 

 
While Ebola outbreak had wiped away 10 % of sub Saharan’s GDP (UNDG Western and 

Central Africa, 2015), investing in strengthening public health capacities is a profitable choice 

likewise it is with polio eradication that had generated $180 billion in term of economic benefits 

(National Academies of Sciences, Engineering, and Medicine, 2018 ). Politically, State’s 

leadership plays an important role to decide either to mobilize resources and/or prioritize this 

long-term investment (GPMB,2019). Civil unrest, and political instability compromise state’s 

ability to handle public health emergency as a result of massive people reallocation, and 

medical supply difficulties (Bausch & Schwarz, 2014; M. Suerie et al., 2015). Political 

leadership can be affected or controlled by other unspoken dynamics, as Jetter et al., (2015) 

have discussed when it comes to corruption, income level and political system. Where based 

on income level (< $2000), introducing democratization into a state may lead to an elevated 

level of corruption to maximize individual gain, while in high income states, democratization 

reduces corruption since the concept of free competition is well established (Jetter et al., 2015).  

 
In democratic states, investment in health is considered as a political power since it influences 

both of political participation and voters’ preferences (Couture & Breux, 2017), additionally 

public health concerned voters have weaker political clout (Couture & Breux, 2017). 

Consistently with the results of Knutsen & Rasmussen (2020) who have demonstrated how a 

state’s electoral system could alter the state’s welfare status based on the political structure 

either majoritarian or proportional system to gain political power by referring to the rural 

groups (Knutsen & Rasmussen, 2020). These groups depend on state’s development from 

agrarian, financial and technological or any groups of same interest, who could alter the 

national power distribution.  
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Despite several NAPHS of countries (Liberia, Uganda, Sierra Leone, Nigeria, Sri Lanka, 

Myanmar, Australia & United States); have called for more financial resources to meet their 

preparedness demand, these NAPHS have identified internal gaps in handling public health 

emergencies as; lack of national multisectoral coordination approach, and presence of 

operational silos referring to bureaucratic setbacks in a state structure, for instance, in one of 

the highest JEE-scored, Australia has empathised the importance of communication as the core 

of their national success (Australian Department of Health, 2018). 

 
The social impact was discussed by Oppenheim, et al., (2019) in expressing the importance of 

adding the societal component of public trust and public satisfaction elements to assess state 

preparedness capacity, since both elements reflect the societal willingness to collaborate during 

an emergency (Heymann et al., 2015). Supplementary, public literacy is a fundamental core of 

health literacy which plays a crucial role to construct a resilient society by minimizing the 

asymmetric equation between public & authorities and empowering the public trust (Tsai, Yu, 

& Lee, 2018; Rothman, et al., 2006; Kickbusch, 2016). This health literacy is a pillar of health 

promotion activities (WHO, 2016). Therefore, both of adult literacy rate and youth literacy 

could be having an influence in the national equation of public health preparedness. Also, the 

repetitive outbreaks in sub-Saharan countries highlighted the importance of understanding the 

local community structure as well as how is the basic health services are provided in normal 

setup prior to any outbreak (Gupta et al. 2018; IFRC, 2019).  

 
Considering how the healthcare services are organized and financed on a national level can be 

important factors to be explored in tackling state preparedness. Wenham et al. (2019) have 

pointed out how both of Universal Health Coverage (UHC) and Health Security (HS) 

complement each other’s since UHC provides a financial protection in term of accessing to 

needed care and pairing the extra cost caused by an outbreak. Saksena et al. (2014) have 

established a direct correlation between equitable healthcare services and household’s out of 

pocket payments which is expected to be stretched during a health emergency.  
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17 Figure 3.2.1 displays the proposed research analysis model where state’s governance 

structures are divided into six categories; income level, political structure, economic structure, 

social structure, and healthcare performance & financial structures. The income level is proxied 

by a state’s GDP per capita while the political structure is proxied by 4 elements of democracy 

index, political duration, bureaucracy quality index, fragility index. The economic structure is 

proxied by transparency index, equality index (Gini-coefficient), digital adoption index and 

financial system index. The social structure is proxied by adult literacy, youth literacy, public 

trust in the government and the public satisfaction of healthcare services. The healthcare 

structure is organized into 2 categories; performance proxied by UHC index & HAQI indicator, 

and healthcare finance (defined later in the descriptive part). 

3.3 Description of Variables  
In this section, both sides of the analysis are presented. The dependent variable which is states’ 

preparedness against the independent variables of states’ income level in addition to other 

states’ governance structures of political, economic, social and healthcare systems. 

3.3.1 State Preparedness as Dependent Variable 
The state preparedness is defined and measured by state’s Joint External Evaluation (JEE) score 

as a continuous variable. Where state’s capacities of prevention, detection and respond were 

measured on an ordinal scale of 1-5 as shown in table 3.3.1. 

 
 
17 (GDP) Gross Domestic Product. (UHC) Universal Health Coverage. (HCAQ) Health Care Access & Quality. (GOV) Governmental. 
(PVT) Private. (OOP) Out of Pocket. (EXT) External. 

State’s GDP/capita 

State’s Capital Healthcare Expenditure  
 

State’s EXT. Healthcare Expenditure  
 

State’s OPE. Healthcare Expenditure  
 

State’s PVT. Healthcare Expenditure  
 

State’s Gov. Healthcare Expenditure  

State’s Financial System Index  

State’s Digital Index  

State’s UHC Index  

State’s HCAQ Index  

State’s Social equality Index  

State’s Transparency Index  

State’s Youth Literacy Rate 

State’s Adult Literacy Rate 

State’s Public Satisfaction Index 

State’s Public Trust Index 

State’s Fragility Index  

State’s Bureaucracy Index  

State’s Political Duration  

State’s Democracy Index  

The State’s Preparedness -JEE) 

The Political Structure The Economic Structure The Social Structure 

The Income Level Healthcare System Performance Healthcare System Finance 

Figure 3.2.1;The research’s analysis model 
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Table 3.3.1; Dependent variable (JEE) scale. (WHO, 2018) 

 
As of the end of February 2020, there was 95 published JEE report covering the six regions 
of WHO. Which are distributed and coded as shown in table 3.3.2 
 

Table 3.3.2;JEE reports distribution and coding. (WHO,2020) 

 
State’s JEE report has 6 core capacities; prevention, detection, respond, point of entry, 

chemical events and radiation emergencies, each capacity of them has a defined set of 

indicators that describe the state’s ability and capacity to manage health emergency based on 

IHR-2005. While, table 3.3.3 demonstrates both JEE’s core capacities with related set of 

indicators as per IHR-2005 (WHO, 2018), more detailed definitions are available in the 

appendix III. Each indicator of core capacity set is assessed and measured in ascending ordinal 

scale 1-5 as illustrated in table 3.3.1. Collectively these scales of a set of indicators shape the 

final capacity score for the assessed country using the same ordinal scale, for instance state’s 

score of prevention is the mean of state’s score of P.1-P.7. In this analysis, the same approach 

is used since some indicators of core capacity elements have not been disclosed due to privacy, 

for instance, in prevention capacity (P.1.3, P.1.4, P.4.3 & P.5.2) are disclosed for some states 

and published for others (WHO, 2020). 

 

 Thus, considering the mean value of all prevention’s indicators would be recommended but 

will lead to switch the variable nature from being an ordinal dependent variable to be a 

continuous dependent variable (Newbold, 2013). This conversion process was carried out to 

all countries n=95 and across all the 6 core capacities of JEE.  

Score 1 2 3 4 5 

Examined level No 
capacity 

Limited 
capacity 

Developed 
capacity 

Demonstrated 
capacity 

Sustainable 
capacity 

WHO’s Region 
Total 

Members 
JEE Report  

Ongoing Competed Published Coded as 
African Region (AFR) 48 2 45 43 1001 - 1043 
Americas Region (AMR) 36 0 7 2 6001- 6002 
Eastern Mediterranean (EMR) 22 3 18 17 2001- 2017 
European Region (EUR) 57 5 17 14 3001- 3014 
South East Asia Region (SEAR) 12 2 8 8 4001-4008 
Western Pacific Region (WPR) 37 1 15 11 5001-5011 
Total countries 212 13 110 95 NA 

Total analysed countries 95 
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Consequently, the final score of state preparedness status is defined as the mean value of all 

the given state’s core capacities -6 capacities- as measured by state’s joint external evaluation 

report based on IHR-2005 as shown in table 3.3.3 (WHO,2016). 

 
Table 3.3.3; JEE core elements and indicators. (WHO,2016) 

JEE 

Core capacity Indicator Scale 

Prevent 

P.1.National Legislation, Policy, and Financing. 

(1-5) 

P.2.IHR Coordination, Communication, and Advocacy. 

P.3.Antimicrobial Resistance. 

P.4.Zoonotic Disease. 

P.5.Food Safety 

P.6.Biosafety and Biosecurity 

P.7.Immunization 

Detect 

D.1.National Laboratory system 

D.2.Surveillance. 

D.3.Reporting 

D.4.Human Resources 

Respond 

R.1.Emergency Preparedness 

R.2.Emergency Response Operations 

R.3.Linking Public Health and Security Authorities 

R.4.Medical Countermeasures and Personal Deployment 

R.5.Risk Communication 

Point of Entry P.O.E Point of Entry 

Chemical Events C.E. Chemical Events 

Radiation Emergencies R.E. Radiation Emergencies 
 
The following table of 3.3.4 demonstrates a sample of countries’ JEE reports (WHO,2020) 
used in the analysis; 

Table 3.3.4; JEE report sample. (WHO,2020) 

 
  

 
 
18 (POE) State’s designated Point of Entry, (CE) Chemical Event, (RE) Radiation Emergencies. 

WHO 
Region Country Country 

code 

JEE total 
score 

(mean) 

Prevent 
mean 

Detect 
mean 

Respond 
mean 

POE18 
mean 

CE 
mean 

RE 
mean 

AFR Central 
Africa 1006 1.4 1.3 1.5 1.5 1 1 1 

AFR Uganda 1039 1.7 2.6 3.2 2.9 1 2 2 

WFR Singapore 5010 4.6 4.8 4.8 4.4 4.5 4.5 3 
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3.3.2 States’ governance indicators as Independent variables 
In this subsection, total number of 24 variables represent state’s governance indicators are 

defined as the analysis independent variables. These independent variables are structured into 

5 groups based on their nature; economic, political, social, healthcare and binary variables. 

Some of these variables describe the same or similar feature of a country structure, for instance; 

UHC index & HCAQI in healthcare structure, and fragility index & democracy index in 

political structure respectively. Therefore, these 24 indicators are subjected to be reduced by 

statistical test during the analysis process. 

 The economic independent variables 

1) Gross Domestic Product (current value USD), which is defined as (WB, 2019) 
GDP at purchaser's prices is the sum of gross value added by all resident producers in the 
economy plus any product taxes and minus any subsidies not included in the value of the 
products. It is calculated without making deductions for depreciation of fabricated assets or 
depletion and degradation of natural resources. Data are in current U.S. dollars using the 
official exchange rate of the latest published year. 
 
2) GDP per capita with current USD value, which is defined by World Bank as 
GDP per capita is gross domestic product divided by midyear population. GDP is the sum of 
gross value added by all resident producers in the economy plus any product taxes and minus 
any subsidies not included in the value of the products. It is calculated without making 
deductions for depreciation of fabricated assets or depletion and degradation of natural 
resources. Data are in current U.S. dollars using the official exchange rate of the latest 
published year (WB., 2019). 
 
3) Current health expenditure (% of GDP) (WB, 2019) 
which is the Level of current health expenditure expressed as a percentage of GDP. An estimate 
of current health expenditures includes healthcare goods and services consumed during each 
year. This indicator does not include capital health expenditures such as buildings, machinery, 
IT and stocks of vaccines for emergency or outbreaks19. 
 
4) Capital health expenditure (% of GDP) (WB, 2019) 
Which is the level of capital investments on health expressed as a percentage of GDP.  Capital 
health investments include health infrastructure (buildings, machinery, IT) and stocks of 
vaccines for emergencies or outbreaks. 
 
5) Domestic general government health expenditure (% of current health expenditure) 

 
 
19 It will be discussed in dummy variable sections. 
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Share of current health expenditures funded by domestic public sources, which include 
domestic revenue as internal transfers and grants, transfers, subsidies to voluntary health 
insurance beneficiaries, non-profit institutions serving households or enterprise financing 
schemes as well as compulsory prepayment and social health insurance contributions. Without 
inclusion of external resources spent by governments on health (WB, 2016). 
 
6) Domestic private health expenditure (% of current health expenditure) (WB, 2016) 
Is defined as share of current health expenditures funded from domestic private sources.  
Domestic private sources include funds from corporations and non-profit organizations. Such 
expenditures can be either prepaid to voluntary health insurance or paid directly to healthcare 
providers. 
 
7) Out-of-pocket expenditure (% of current health expenditure) (WB, 2016) 
Is defined as share of out-of-pocket payments of total current health expenditures. Out-of-
pocket payments are spending on health directly out-of-pocket by households. 
 
8) External health expenditure (% of current health expenditure) (WB, 2016) 
Is defined as share of current health expenditures funded from external sources. External 
sources compose of direct foreign transfers and foreign transfers distributed by the government 
encompassing all financial inflows into the national health system from outside the country. 
External sources either flow through the government scheme or are channelled through non-
governmental organizations or another scheme. 
 
9) Gini Coefficient as state’s social equality index (WB, 2019) 
This measures the extent to which the distribution of income (or, in some cases, consumption 
expenditure) among individuals or households within an economy deviates from a perfectly 
equal distribution. Where, a Gini index of 0 represents perfect equality, while an index of 100 
implies perfect inequality20. 
 
10) The Corruption perception (Transparency International, 2019) 
This index refers to the transparency status of the state, where it ranks 180 countries by their 
perceived level of public sector corruption according to experts and businesspeople. This scale 
varies from (0-100) where 0 is highly corrupted and 100 is a very clean system as per 
Transparency International, 2019. 
 
11) Digital adoption index (DAI) (WB., 2019) 
which measures a country's digital adoption across three dimensions of the economy; people, 
government and business. The index covers 180 countries on a scale of 0-1 where 1the ultimate 
connectivity. This scale and emphasizes the “supply-side” of digital adoption to maximize 
coverage and simplify theoretical linkages.  

 
 
20 It is reversed and renamed as Reversed Gini index, in order to follow the scale of the rest of variables, therefore now 100 refers to perfect 
equality). 
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DAI as an indicator of communication infrastructure in the study about 60% of the sample size 
has less than 50% of achieving the global scale. AFR has the biggest share of states with 40 
states of low capacity. 
12) Country’s income category by World Bank (WB,2019) 

Where countries have been categorized based on their economic status based on personal 
annual income as follow21,  
A. LICs, personal income is less than 1,025 USD.  
B. LMICs, personal income is (1,026 - 3,995) USD. 
C. HMICs, personal income is (3,996 - 12,375) USD. 
D. HICs, personal income is higher than 12,376 USD.  

 
13) The total Financial system score (Schwab, K., 2019) 

This score reflects to the average of the scores of the nine individual indicators of 
components A and B. 
A- Financial market depth; reflects the domestic credit to private sector, financing small-

medium sized enterprises, venture capital availability, market capitalization and 
insurance premium. 

B- Financial market stability; reflects the soundness of banks, non-performing loans, 
credit gap and banks’ regulatory capital ratio. 

 The Political independent variables, 

A. The democracy index as it is defined by Freedom House (FH,2019)  
22As a scale of (0-100) points, 
which is a sum of both 
Political rights score (0-40) 
and civil liberties score (0-
60). The level of political 
rights is being assessed based 
on the following category 
(electoral process, the 
functioning of government, 
political pluralism and 
participation). Based on the 
global democracy status by 
Freedom House (2019).  
 

B. State democratic status 
(FH,2019) 

Based on the demonstrated Fig.3.3.1, each state is being categorized as a free state, a partial 
free or not free state.23 
  

 
 
21 Is explained further in dummy variables section. 
22 (F) Free political will state, (PF) Partial free political will state, (NF) Not free political will state (FH,2019) 
23 Is explained further in dummy variables section. 

Figure 3.3.1; State democratic status by FH. (FH,2019) 
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C. The State Fragility Index provided by The Global report 2017 of conflict, governance and 
state fragility (Polity IV, 2017) 

Which has a score range from (0-25) where 25 represents a highly fragile state. This score 
based on both effectiveness score as well as legitimacy score) both are assessing the state status 
either economic, political, security and social components24.  
 
D. The regime political status, (Polity IV,2017) 
Which defines the political regime of a state either being democratic, autocratic or state failure 
based on the political circumstance for a given state25. 
 
E. Bureaucracy Quality index (International IDEA, 2019) 
The International Country Risk Guide has created an expert based perception scale assessing 
the efficiency degree of the bureaucratic system of the state. This is formulated based on 
Kaufmann et al (1999) defining bureaucracy as “ … perceptions of the quality of public service 
provision, the quality of the bureaucracy, the competence of civil servants, the independence 
of the civil service from political pressures, and the credibility of the government’s 
commitment to policies into a single grouping” Kaufmann et al (1999). Here we are using the 
same scale used by International Institute for Democracy & Electoral Assistance (International 
IDEA) which is based on ICRG scale where each country is graded from (0-1) where 1 is the 
most efficient bureaucracy. As an indicator of the government effectiveness to organize the 
public services, enforce low and effectively manage the state intrinsically. BQI has the highest 
value and distribution within both WPR & EUR, AMR with a mean value of 0.82 & 0.71 
respectively. Additionally, regions as AFR, EMR and SEAR are behind with 0.33, 0.45 & 0.5 
respectively (IDEA,2019) 
 
F. Regime Duration (Polity IV,2017) 
Described by Polity IV which measures the period of the state’s regime is being in power 
measured as period in years. 

  The Social independent variables 

A. Youth Literacy rate (UNHDI, 2019) 
Defined as the percentage of population ages (15-24) who can understand, write and read a 
simple statement on everyday life as per United Nations Human Development Index 
(UNHDIs) (2019). 
 

B. Adult Literacy rate (UNHDI, 2019) 
Defined as the percentage of population ages 24 years and more who can understand, write 
and read a simple statement on everyday life as per UNHDI (2019). 
 

C. Public healthcare quality satisfaction index (UNHDI, 2019) 
Is described as the percentage of public who are satisfied with the quality of national 
healthcare system. 

  

 
 
24 It is converted & renamed as Reversed Fragility index, in order to reverse the scale so 25 represents the more stable state. 
25 It will be explained in dummy variable section 



 
 

44 

D. Public trust in the National government (UNHDI, 2019) 
Is described as the percentage of public who are expressing their trust in the central 
government. 

  Healthcare system independent variables, 

A. Universal healthcare coverage service coverage index (WB, 2017) 
Defined as an estimated index of availability, accessibility, and capacity of providing the 
essential medical service (including reproductive, maternal, new-born and child health, 
infectious diseases and NCDs) for the public within a given country. With a scale 0-100 where 
the best accessibility is 100 (WB,2017). 
 

B. Healthcare Access and Quality Index (HCAQI) (IHME,2018) 
Based on the Global Burden of Disease study (2016), IHME has introduced an estimated 
scale (0-100) for measuring healthcare system accessibility and quality of care provided to 
the public of a given nation, where 100 represents best accessibility and care provided 
(IHME,2018). 

 Binary (Dummy) independent variables, 

The binary or dummy variables is formulated by denoting 1 to all n cases that located within 
the designated category while all of those out of the range were denoted 0 , e.g. AFR dummy 
variable, all WHO’s African region countries were denoted 1 while the rest of WHO’s regions 
countries were 0, and so on. 

A. WHO regions binary variables (WHO, 2020) 
The WHO is organised into 6 regions. Where we did not look at each individual country 
only, but also, we grouped them by WHO region and created 5 dummy variables as 
follows, 
1. AFR binary variable, representing the published JEE’s results of 43 countries. 
2. EMR binary variable, representing the published JEE’s results of 16 countries. 
3. EUR-AMR binary variable, representing the published JEE’s results of 18 countries 

of both European and Americas continents. 
4. SEAR binary variable, representing the published JEE’s results of 8 countries. 
5. WPR binary variable, representing the published JEE’s results of 11 countries. 

 
B. WB income category (WB, 2019) 

In another dimension of the analysis, we used World Bank’s personal income 
categorization (2019) to the 95 countries subjects of the analysis, which have been 
categorized into 4 binary variables as follow, 
1. LICs binary variable of countries with a personal income lower than 1,025 USD. 
2. LMICs, binary variable of countries with a personal income (1,026 - 3,995) USD. 
3. HMICs binary variable of countries with a personal income (3,996 - 12,375) USD. 
4. HICs binary variable of countries with a personal income more than 12,376 USD. 
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C. Political system structure (FH,2019) 
The 95 political structure of JEE countries have been categorized based on Freedom House 
(FH, 2019)) as, 

1. Free state binary variable: countries of free political will (FH, 2019). 
2. Partial free state binary variable: countries of partial free political will (FH, 2019). 
3. Not Free state binary variable: countries without free political will (FH, 2019). 

 
D. Healthcare system financing (SHA,2001; WB,2019) 

Conceptually, based on the System of Health Account (SHA, 2001) report by the WHO 
where the structure of healthcare system finance (HCSF) is defined by the healthcare 
expenditure and the revenue. Therefore, using WB data of HCSF for the 95 countries, their 
healthcare systems (HCS) have been categorized based on 40 % (for simplicity) of the 
national health expenditures either to be, 

1. Gov_HCS binary variable where the HCSF is driven by the government with a share 
of more than 40% of the total healthcare expenditure. 

2. OTP_HCS binary variable where the HCSF is driven by the out of pocket (OTP) with 
a share of more than 40% of the total healthcare expenditure. 

3. Ext_HCS binary variable where the HCSF is driven by the external aids and NGOs 
(EXT) with a share of more than 40% of the total healthcare expenditure. 

 

3.4 Hypothesis Testing 
Oppenheim B. et al. (2019) have discussed that states tackle their health security matters from 

different standpoints based on many factors, additionally states’ preparedness level offered by 

JEE data have stressed the variation between countries in spite of their structural similarities 

(Gupta et al., 2018; Talisuna et al., 2019). That level of state preparedness is a specific product 

of state’s functional units collectively (Moore et, al., 2016), which could be expressed using 

the economic productivity model (Chor, 2010). This economic productivity model provides a 

chance to correlate state preparedness with more specific characteristics of state’s functional 

institutions using the Ordinary Least Squares (OLS) approach, for instance, to what extent state 

preparedness is impacted by state’s income level or GDP per capita. Hence, the econometric 

model of state preparedness follows (Wooldridge, 2013): 

State Preparedness (𝒚𝒊) = 𝜷𝟎	 +	𝜷𝒏	𝑿𝒏 +	𝜺𝒊 

Where, (𝑦%) is the level of preparedness, (𝛽&	) is a constant term,( 𝛽'	) coeffiecient of a state’s 

elected structure , (𝑋') is a vector of a state’s elected element of ; political, economic, social, 

and health structures, (𝜀%) is an error term of Gauss-Markov conditions (Wooldridge, 2013). 

Acknowledging the complexity of such analytical approach, plus the scope of this research. In 

this master, the correlation between state preparedness and state’s structures are limited into 4 

structures of economic, political, social & healthcare factors.  
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3.4.1 Multivariate regression model:  
Where the final OLS equation used in the research is: 

State Preparedness (𝒚𝒊) = 𝜷𝟎	 +	𝜷𝟏𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄	𝒇𝒂𝒄𝒕𝒐𝒓 + 𝜷𝟐𝑷𝒐𝒍𝒊𝒕𝒊𝒄𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓	 +

	𝜷𝟑𝑺𝒐𝒄𝒊𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓	 + 𝜷𝟒	𝑯𝒆𝒂𝒍𝒕𝒉𝒄𝒂𝒓𝒆	𝒇𝒂𝒄𝒕𝒐𝒓	 +	𝜺𝒊 

State preparedness is proxied by state’s JEE score as the dependent variable against proposed 

set of independent variables representing state’s elements of economic, political, social and 

healthcare structures. This relationship is explored by conducting both univariate and 

multivariate analysis; in the univariate analysis, each independent variable is tested 

individually against state’s preparedness, and in multivariate analysis state preparedness is 

tested against a set of indicators that represent highlighted 4 structures. 

3.4.2 The Fixed effect regression model 
The main fixed analysis model of this study is the WHO’s geographical fixed effect model. 

The total population of n = 95 are categorized into 5 binary variables; AFR, EMR, WPR, SEA, 

and EUR-AMR, where EUR-AMR is defined as the benchmark group. In addition to 3 more 

fixed effect model of; income category, political, healthcare system financing are tested and 

presented as sensitivity analysis. Applying this regression approach aims to identify the 

exogenous factors which are exclusively related to the experimental groups in comparison to 

the benchmark group based on the following equation (Wooldridge, 2013). 

State Preparedness (𝒚𝒊) = 𝜷𝟎	 +	𝜷𝟏𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄	𝒇𝒂𝒄𝒕𝒐𝒓 + 𝜷𝟐𝑷𝒐𝒍𝒊𝒕𝒊𝒄𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓	 +

	𝜷𝟑𝑺𝒐𝒄𝒊𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓	 + 𝜷𝟒	𝑯𝒆𝒂𝒍𝒕𝒉𝒄𝒂𝒓𝒆	𝒇𝒂𝒄𝒕𝒐𝒓	 +	𝜺𝒊 +	𝜹𝟎𝓡 

Where, (𝑦%) as the level of state preparedness of the termed group is affected by, (𝛽&	) as the 

model intercept constant, (𝛽,,) as the coefficient of economic factor , (𝛽.) as the coefficient of 

political factor , (𝛽/) as the coefficient of social factor, (𝛽0) as the coefficient of healthcare 

factor, (𝜺𝒊) as the error term to meet Gauss-Markov conditions, and (𝛿&) as the coefficient of 

the fixed effect explored (ℛ)	as the tested binary variable (Wooldridge, 2013). This approach 

controls for several unobserved factors and isolate the effect of the variables included in the 

regression model. For example, in our main fixed effect model of the WHO’s regions, the 

hypothesized model controls for overlooked factors related to regions of AFR, EMR, WPR, 

SEAR against EUR-AMR. In addition to detach the effect of each elected variable in the final 

model. 
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In WB’s fixed effect model, the total population are categorized based on WB’s income 

category into 4 binary variables of; LICs, LMICs, UMICs, and HICs. While in both of the 

political system fixed effect model & healthcare financing fixed effect model, the total 

population are categorized into 3 binary variables all are defined earlier in section 3.3.2.5. 

In that context, the null hypothesis test is, 

• H0: A high level of a state’s financial resources (GDP/capita) does not drive up the state 

preparedness level (JEE score). 

• H1: The higher the state’s financial resources (GDP/capita), the higher the state 

preparedness level (JEE score). 

3.5 Missing data, 
Referring to WHO’s reports of World health report 2000 (WHO, 2000), World health statistics 
(WHO, 2019), and UN’s reports of human development indicators (UN, 2018; UN, 2019). All 
these reports handled the missing data using the serial mean value if the missing value is 
representing less than 50% otherwise the suggested variable is omitted. 

3.5.1 Sample size,  
The total published JEE’s report as of end of February 2020, is 95 states’ reports dated 
from 2016-2020.  

A. Although Zanzibar is a federal state of Tanzania (The United Republic of Tanzania) and 
already incorporated with JEE report of Tanzania. But it is published as a separate 
report. 

B. Liechtenstein with a limited population size around 30,000 inhabitants, it replies a lot 
on Switzerland from health emergency standpoint. 

C. Both Zanzibar & Liechtenstein lack a credible data at WB, WHO, UNHDI. Therefore, 
both reports have been excluded and the research was carried out on a sample size of 93 
(n = 93) instead of 95. 

3.5.2 As dependent variables,  
Due to data privacy and legitimacy of the JEE’s report, it is understandable to miss few 
indicators of core capacity elements. Hence, it is solved by using the mean value for all 
core capacities e.g., in prevention capacity (P.1.3, P.1.4, P.4.3 & P.5.2) are disclosed for 
some states and published for others. Therefore, the mean collective value of all 
prevention’s indicators is used (WHO, 2020). 

3.5.3 As independent variables, 
Some data are missing in certain variable as (Gini Index, Digital Adoption Index, BQI, 
Literacy and UHC index) it is processed as follow, 

A. All the countries have been categorized based on income level by WB (WB,2019). 
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B. Keeping the role of N (sample size), it had been divided into HICs + UMICs as one 
group and LMICs + LICs as a second group. 

C. Based on World Health Report (2000) & World Health Statistic (2019), the missing 
value had been replaced by the serial mean according to the economic status 
(WHO,2020). 

3.6 Data Validation,  
The core research data of dependent and independent variables is extracted from an open source 

data (previously mentioned) additionally, it is treated and reorganized using Microsoft office 

Excel 2016 (version :16.37). While the statistical analyses are conducted by using IBM SPSS 

software model 26 for year 2019. The hypothesis of using OLS to explore the econometric 

correlation between both sides of the analysis, requires Gauss-Markov assumptions to be 

satisfied and tested to verify that OLS estimators are unbiased.  

• Assumption SLR.1: Linearity in parameters ( 𝑦 = 	𝛽& + 𝛽,	𝜒 + 𝑢	) 

•  Assumption SLR.2: Random sampling n,{(𝜒1, 𝑦1) ∶ 	𝜄 = 1,2, . . . . , 𝑛} 

• Assumption SLR.3: No perfect collinearity between independent variables {𝜒1, 𝜄 =

1, . . . . , 𝑛} 

• Assumption SLR.4: Zero conditional mean 𝐸(𝑢|𝑥) = 0 

After testing for these assumptions, both of linearity and normality of variables were violated 

using the original set of data. Since both sides of dependent and independent variables are left-

skewed. Therefore, the natural logarithm was introduced. Which improved both of distribution 

of the residuals and the fit of linear regression model. In testing for SLR.3, both healthcare 

system indicators of (UHC & HAQI) had a perfect collinearity, therefore only UHC was used 

in the analysis since UHC is more recognizable internationally. Furthermore, Log 10 was used 

to reduce further homoskedasticity (SLR.5) (𝑉𝑎𝑟(𝑢|𝑥) = 	𝛿.)	and to reduce outlier effect 

(Wooldridge, 2013).  

At the end the final OLS equation for the multivariate regression model is:  

State Preparedness (𝐥𝐨𝐠𝟏𝟎 𝒚𝒊) = 𝜷𝟎	 +	𝐥𝐨𝐠𝟏𝟎𝜷𝟏𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄	𝒇𝒂𝒄𝒕𝒐𝒓𝒔 +

𝐥𝐨𝐠𝟏𝟎𝜷𝟐𝑷𝒐𝒍𝒊𝒕𝒊𝒄𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓𝒔	 +	 𝐥𝐨𝐠𝟏𝟎𝜷𝟑𝑺𝒐𝒄𝒊𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓𝒔	 +

𝐥𝐨𝐠𝟏𝟎𝜷𝟒	𝑯𝒆𝒂𝒍𝒕𝒉𝒄𝒂𝒓𝒆	𝒇𝒂𝒄𝒕𝒐𝒓𝒔	 +	𝜺𝒊26 

  

 
 
26 (𝛽!,) as the coefficient tested variable (𝜺𝒊) as the error term to meet Gauss-Markov conditions. 
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While the final OLS equation used for the fixed effect regression model is: 

State Preparedness (𝐥𝐨𝐠𝟏𝟎 𝒚𝒊) = 𝜷𝟎	 +	𝐥𝐨𝐠𝟏𝟎𝜷𝟏𝑬𝒄𝒐𝒏𝒐𝒎𝒊𝒄	𝒇𝒂𝒄𝒕𝒐𝒓𝒔 +

𝐥𝐨𝐠𝟏𝟎𝜷𝟐𝑷𝒐𝒍𝒊𝒕𝒊𝒄𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓𝒔	 +	 𝐥𝐨𝐠𝟏𝟎𝜷𝟑𝑺𝒐𝒄𝒊𝒂𝒍	𝒇𝒂𝒄𝒕𝒐𝒓𝒔	 +

𝐥𝐨𝐠𝟏𝟎𝜷𝟒	𝑯𝒆𝒂𝒍𝒕𝒉𝒄𝒂𝒓𝒆	𝒇𝒂𝒄𝒕𝒐𝒓𝒔	 +	𝜺𝒊 +	𝛅𝟎𝓡27 

In conclusion, the curiosity that drives this thesis is to investigate the correlation between 

public health preparedness and income level using OLS approach to test the hypothesis of: 

Þ H0: A high level of state’s financial resources (GDP/capita) does not drive up the state 

preparedness level (JEE score). 

Þ H1: The higher the state’s financial resources (GDP/capita), the higher the state preparedness 

level (JEE score). 

 
In consistency with many researchers, this analysis proposes OLS methodology on 2 

complimentary approaches: 

a. Multivariate analysis model: By offering a step-up analysis approach, the correlation 

between state preparedness proxied by state’s JEE level is explored against 24 variables 

of state’s; political, social, economic and healthcare structures. To identify the most 

significant variable affecting state’s preparedness. 

 
b. WHO’s regions fixed effect model: Where a binary variable representing WHO’s region 

is added to the multivariate analysis model to control for undetected factors related to the 

tested group and isolate the effect of variables included in the regression model such as 

GDP per capita. 

  

 
 
27 (𝛽!,) as the coefficient tested variable (𝜺𝒊) as the error term to meet Gauss-Markov conditions, and (𝛿$) as the coefficient 
of the fixed effect explored (ℛ) as the tested binary variable. 
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4 Results 
4.1 An overview 

In this chapter the global status of preparedness is presented in a picture that illustrates the 

disparities between countries in their preparedness level, for example, while countries as 

Canada and Singapore lead the global preparedness level with a demonstrated capacity, the sub 

Saharan countries struggle with their limited capacities. This picture of disparities is replicated 

when it comes to regional level, where the African region has the lowest level of preparedness 

capacities worldwide, likewise, when it comes to the independent variables of political and 

economic structures. These findings of disparities and deprivations come in alliance with our 

OLS fixed effect model, where the African region falls behind in several infrastructures before 

being financial constrained. In 2 parts of descriptive, and analytical parts, this chapter is 

presented. The descriptive part presents data of the analysis with an overview of the regression 

approach. The analytical part presents the results obtained. 

4.2 The descriptive data 
4.2.1 Data distribution 

 The Dependent Variable. 

In this subsection, the distribution of dependent variable of states’ preparedness level 
expressed in mean values of states’ JEE’s score (WHO,2020) are presented on both scales; 
global, and regional. 
I. The JEE global distribution:  
The following figure 4.2.1 shows the worldwide distribution of the 95 published JEE reports  
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Figure 4.2.1;The global distribution of published JEE (WHO,2020). 
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a. Generally, the 6 regions of WHO are divided between underdeveloped capacities AFR, 
SEAR, EMR from one side and a sustainable capacity EUR, WPR and AMR from the 
other side besides countries. State preparedness varies significantly between countries 
even if they belong to same WHO’s region from no capacity level to developed capacity 
level. 

b. The highest preparedness level of demonstrated capacity is shown by both of Canada and 
Singapore with a of 4.6/5 each. While the lowest preparedness level of no capacity of 
1.4/5.0 is within Sub-Saharan countries. 

c. Regionally, despite AFR has the highest number of JEE conducted reports with 43 
countries, it demonstrates the lowest level of preparedness’ capacity worldwide with a 
limited capacity of 2.1/5.0, besides a majority of no capacities (figure 4.2.2). 

d. AFR, SEAR & EMR show a limited level of preparedness capacities of 2.1, 2.6 & 2.9 
respectively. 

e. WPR, EUR & AMR show a sustainable level of preparedness capacities of 3.5, 3.6 & 4.5 
respectively. 

In figure 4.2.2, the JEE core capacities of prevent, detect, respond, point of entry, chemical 
event, and radiation emergency are 
demonstrated based on the WHO’s 
region category. This highlights the 
deprivation of AFR in comparison 
with rest of regions in term of 
preparedness capacities therefore 
WHO’s African region’s preparedness 
capacities’ of prevent, detect and 
respond will be taken as an example to 
be elaborated instead of all the 95 
countries. 
 

II. The WHO’s African region’s 
preparedness capacities of prevention, detection and response.  

 
A- Figure 4.2.3 demonstrates the prevention 

capacity of African countries, which has 
a mean value of 2.0/5.0. Where 53 % of 
African countries have no capacity for 
prevention. While the rest of 43 countries 
47% have a limited capacity with only 
one country S. Africa has demosntaretd a 
developed capacity (WHO,2020).  
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Figure 4.2.2, JEE's capacities per WHO's region 
(WHO,2020). 

Figure 4.2.3: Prevention capacity in AFR (WHO,2020) 
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B- Figure.4.2.4 shows the detection capacity of 
African countries with a mean value of 
2.6/5.0 which is considered as most 
advanced capacity in comparison to IHR-
2005 core capacities. With 26% of the 
countries showed a limited capacity and only 
7 countries; Gabon, Guinea Bissau, central 
Africa, and Congo show no capacity as. 
While S. Africa demonstrated a developed 
capacity as well as Uganda and Kenya 
(WHO,2020).  

 
C- Figure 4.2.5 shows the response capacity 

across African countries with a mean value of 
1.9/5.0. This map shows 70 % of the region 
with no capacity, and the remaining 25 % 
shows a limited capacity. While S. Africa & 
Liberia demonstrated a developed capacity 
(WHO,2020). 

 
Generally, the African capacity of detection 
according to IHR-2005 is the most advanced capacity in the region which echo a lot of global 
initiatives after Ebola outbreak 2014. 

 The Independent Variables  

In this subsection, the distribution of independent variables of states’ elements of economic, 
political, social and healthcare structures (WB, 2018; FH, 2019) are demonstrated briefly 
due to the big volume of the data which might be beyond the scope of this thesis. 
 
I. The Income category (WB, 2018) 
Based on the state’s income category by the World Bank’s, the 95 countries are distributed in 
figure 4.2.6; 
a. Low Income Countries (LICs) 

represent 26 % of the total 
sample size, and distributed 
between AFR and EMR regions 
as 23, 2 countries respectively. 

b. Middle Income Countries 
(MICs) shape the biggest pool of 
52% of participants across all the 
WHO’s regions.  MICs are 
distributed as Lower middle-
income countries (LMICs) & 
Upper Middle-Income countries (UMICs) as 34% & 18% respectively with a majority of 
LMICs are located in the AFR with 14 participants. 
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Figure 4.2.4, Detection capacity in AFR (WHO,2020) 

Figure 4.2.5, Response capacity in AFR (WHO,2020) 

Figure 4.2.6: Income category across WHO regions (WB,2018) 
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c. 21 High Income Countries (HICs) represent 22 % of the total sample size with an equal 
distribution between both regions of WPR and EMR of 5, 6 countries respectively in 
addition to 9 countries of the Eu-America 

 
II. Digital Adoption Index (WB,2018) 

As an indicator of state’s communication 
in addition to be a reflector of state’s 
technological advancement, state’s 
digital adoption index is expressed as 
shown in figure 4.2.7; 

• 60% of the sample size have less than 
50% of achieving the global scale as 
per figure 4.2.7  

• AFR has the biggest share of low 
capacity with 40 states out of 
95.  

III. The democracy index Freedom House (FH,2019) 

42% Of the study sample are labelled as 
partial free state, where there is a sort of 
democracy practice in form of either 
presidential or parliamentary elections. 
While the free states have a share of 25 % 
of the sample size and distributed evenly 
between EUR-AMR, WPR and AFR. The 
rest of 33 % comes as not free state where 
the democratic activities are absolutely 
absent (FH,2019). 
 

IV. Bureaucracy Quality index (International IDEA, 2019) 

Figure 4.2.9 shows BQI’s distribution 
globally as an indicator of the state’s 
effectiveness to organize the public 
services, enforce law and effectively 
manage the state intrinsically. BQI has the 
highest value and distribution within both 
WPR & EUR, AMR with a mean value of 
0.82 & 0.71 respectively. Furthermore, 
regions as AFR, EMR and SEAR are 
behind with 0.33, 0.45 & 0.5 respectively 
(IDEA,2019) 

  

Figure 4.2.7: State's digital adoption index globally (WHO, 2018) 

Figure 4.2.9: State’s BQI globally (International IDEA, 2019) 
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4.2.2 Regression approach  
The aim of this thesis is to explore the econometric correlation between states’ preparedness 
(measured by state’s JEE score) and elements of states’ political, economic social and 
healthcare structures, thus, the proposed independent variables are categorized based on their 
nature and definitions as discussed in chapter 3 and shown in table 4.2.1. 

Table 4.2.1: Independent Variable Category 

Political Independent Variable Category  Economic Independent Variable Category  

State's Bureaucracy 
Quality Index 

State's Regime 
Duration 

State's 
GDP/Capita 

State's Financial 
system total 

score 

State's 
Corruption 
Perception 

Index 

State's In-
equality index28 

State's Democracy 
Index State's Fragility Index 

State's Financial 
System Depth 

Index 

State's Financial 
System Stability 

Index 

State's Digital 
Index 

 

Social Independent Variable Category  Healthcare system Independent Variable Category 

State's Adult Literacy 
Rate 

State's Youth Literacy 
Rate 

State's Universal 
Health Coverage 

Index 

State's 
Healthcare 
Access and 

Quality Index 

% of State's 
GDP Health 
expenditure 

paid by Out of 
Pocket 

% of State's 
GDP as 
Health 

expenditure 
paid by 

External Aids 

Public Trust Rate in 
Government 

Public Satisfaction 
Rate of Health 

Services 

% of State's 
GDP as Health 

expenditure paid 
by the state 

% of State's 
GDP as Health 

expenditure 
paid by Private 

% of State's 
GDP as 
Health 

expenditure 
for health 

preparedness 

 

The proposed regression approach of these independent variable against states’ JEE score on 
different scale has 3 approaches as follow, 

1. Regression Approach I – The univariate analysis model 

Where the initial analysis is performed on a univariate scale between the dependent variable 
and each independent variable separately to identify the individual impact of each independent 
variable independently on state preparedness as demonstrated in table. 4.2.2. 

Table 4.2.2 : Regression Approach I 

 
 
28 Gini_coefficient 

Dependent Variable Independent Variable 

State's Preparedness 
 (JEE score)  

State's Fragility Index 

State's GDP 

Public Trust Rate in Government 

State's Universal Health Coverage Index 
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2. Regression Approach II - The 
multivariate analysis model 

Where the analysis is performed as a 
multivariate analysis by testing the 
dependent variable of state preparedness 
against independent variable category 
illustrated in table 4.2.1 in a build-up 
approach in Fig. 4.2.10 29 to identify and 
elect the most significant covariate affecting 
state preparedness within a defined scope of 
category. Then, within the final 
comprehensive model, all these elected and 
identified independent variables are tested 
collectively against state preparedness as 
dependent variable. 

3. Regression Approach III - The fixed effect model: 

Considering the same approach used in the regression approach II with addition of different 
dummy variables of WHO’s region, WB’s income category, FH’s political system and WB’s 
healthcare system financing. The main fixed effect model here is the WHO’s regions fixed 
effect model while the rest are presented in the appendix as sensitivity analysis. 

 Univariate analysis  

Table 1.2.3 describes minimum, maximum, mean and standard deviation values of 
continuous dependent variables and continuous & categorical independent variables been 
used in the analysis with more detailed table is provided in the appendix.  

Table 4.2.3 : Descriptive statistics of most relevant variables (all variables are Log10 transformed)30 

Descriptive Statistics 

Variables N. Min. Max. Mean Std. Dev. 

State's Joint External Evaluation score 93 0.15 0.66 0.4104 0.14394 

State's GDP/Capita 93 2.44 4.92 3.5373 0.6592 
State's Financial total score 93 1.57 1.96 1.7607 0.09502 

State's equality Index31 93 1.57 1.87 1.7828 0.05768 

State's Corruption perception Index 93 1 1.94 1.5571 0.19956 

State's Bureaucracy Quality Index 93 0 0.3 0.1662 0.07297 

State's Fragility Index 93 0 1.4 1.1138 0.25975 
State's Democracy Index 93 0.3 2 1.5811 0.3763 

State's Adult Literacy Index 93 1.19 2 1.8418 0.17812 

State's Universal Health Coverage Index 93 1.46 1.94 1.7262 0.12222 

 
 
29 (PF) Political factors, (EF) Economic factors, (SF) Social factors, (HCS F) Healthcare system factors. 
30 Detailed description of all variables is available in the appendix IV 
31 Gini_coefficient 

Final Model

M4 ( M0 + HCS F )

M3 ( M0 + SF )

M2 ( M0 + EF )

M1 ( M0 + PF )

M0 ( JEE Vs GDP/ Capita)

Figure 4.2.10: The skeleton of analysis models 
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 Bivariate analysis  

Table 1.2.4 shows some of (log10- transformed) dependent - independent variables bivariate 
analysis of Pearson correlation. While the rest of analysis is available in the appendix, 
Pearson Correlation confirms the positive linear relationship between state preparedness 
measured in JEE and selected sets of state’s independent variables (economic, political, 
social and healthcare system). 
 

Table 4.2.4 : Dependent-independent variable correlation32 

Pearson Correlations (PC)33 

Variables  State's 
JEE 

State's 
BQI 

State's 
Frag I 

State's 
GDP 

State's 
FIN 

State's 
CRRP 

State's 
DGT I 

State's 
UHC 

State's JEE 
score 

PC 1 .627** .625** .779** .746** .689** .769** .778** 

N 93 93 93 93 93 93 93 93 

State's BQI 
PC .627** 1 .567** .660** .655** .572** .520** .635** 

N 93 93 93 93 93 93 93 93 

State's 
Frag I 

PC .625** .567** 1 .712** .585** .714** .669** .646** 

N 93 93 93 93 93 93 93 93 

State's 
GDP 

PC .779** .660** .712** 1 .817** .745** .796** .819** 

N 93 93 93 93 93 93 93 93 

State's FIN 
PC .746** .655** .585** .817** 1 .601** .697** .768** 

N 93 93 93 93 93 93 93 93 

State's 
CRRP 

PC .689** .572** .714** .745** .601** 1 .596** .659** 

N 93 93 93 93 93 93 93 93 

State's 
DGT I 

PC .769** .520** .669** .796** .697** .596** 1 .775** 

N 93 93 93 93 93 93 93 93 

State's 
UHC 

PC .778** .635** .646** .819** .768** .659** .775** 1 

N 93 93 93 93 93 93 93 93 

** Correlation is significant at the 0.01 level (2-tailed). 

4.3 Regression results  
As discussed earlier, this approach of analysis is based on using Ordinary Least Squares 
(OLS) with satisfaction of Gauss-Markov assumptions (SLR.1-SLR.5) (Wooldridge, 2013). 
Accordingly, the regression results are expressed as: 
  

 
 
32 All variables are Log10 transformed 
33 (JEE) Joint External Evaluation, (BQI) Bureaucracy Quality Index, (Frag I) Fragility Index, (GDP) Gross Domestic 
Product, (FIN) Financial market Index, (CRRP) Corruption Perception Index, (DGT I) Digital index, (UHC) Universal 
Health Coverage. 
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4.3.1 Regression Approach- The univariate analysis: 
Table 4.3.1 : Results of OLS univariate analysis of state preparedness and state's governance covariates34 

Dependent 
Variable Independent Variable Model

R.Sq. 
B 

Coefficient Sig. 
C.I.95% 

Lower Upper 

Political covariates 

State's 
Preparedness 

State’s Democracy Index  0.084 0.111 0.005 0.034 0.187 

State’s Political Duration  0.305 0.146 0.000 0.100 0.192 

State’s Bureaucracy Index  0.394 1.237 0.000 0.918 1.557 

State’s Fragility Index  0.390 0.346 0.000 0.256 0.436 

Economic covariates 

State's 
Preparedness 

GDP/capita 0.607 0.170 0.000 0.142 0.199 

State’s Transparency Index  0.475 0.497 0.000 0.388 0.606 

State’s equality Index35  0.152 0.974 0.000 0.496 1.452 

State’s Digital Index  0.591 0.592 0.000 0.489 0.694 

State’s Financial System Index  0.557 1.130 0.000 0.920 1.340 

State’s Financial depth Index  0.564 0.486 0.000 0.397 0.575 

State’s Financial stability Index  0.333 2.699 0.000 1.904 3.495 

Social covariates 

State's 
Preparedness 

State’s Adult Literacy Rate 0.397 0.509 0.000 0.379 0.640 

State’s Youth Literacy Rate 0.505 -0.129 0.000 -0.156 -0.103 

State’s Public Trust Index 0.048 -0.056 0.035 -0.108 -0.004 

State’s Public Satisfaction Index 0.042 0.101 0.048 0.001 0.202 

Healthcare system functioning covariates 

State's 
Preparedness 

State’s UHC Index  0.605 0.916 0.000 0.762 1.070 

State’s HCAQ Index  0.697 0.621 0.000 0.535 0.706 

Healthcare system finance covariates 

State's 
Preparedness 

State’s Gov. Healthcare Expenditure  0.280 0.230 0.000 0.153 0.306 

State’s PVT. Healthcare Expenditure  0.032 0.072 0.132 -0.022 0.166 

State’s OOP Healthcare Expenditure  0.002 -0.019 0.657 -0.103 0.066 

State’s Capital Healthcare Expenditure  0.000 0.026 0.900 -0.385 0.437 

The univariate analysis model offers all-inclusive overview of the discrete connexion between 

states’ preparedness and each indicator of the 21 independent variables of state’s political, 

economic, social and healthcare structures. Each variable of the 21 indicators has a significant 

positive correlation with states’ preparedness level except states’ healthcare expenditures of 

private, out of pocket and capital.  

 
 
34 All variables are Log10 transformed 
35 Gini_coefficient 



 
 

58 

Considering the political structure indicators, state preparedness is positively correlated with 

state’s indicators of democracy index, political duration, bureaucracy quality index and 

fragility index. This significance is mostly dominant by state’s Bureaucracy Quality Index 

(BQI) which has the highest predicting value (R-Sq.= 39%) in addition to its significance 

(P=0.000). On the economic scale, all the economic variables of; state’s GDP per capita, social 

equality, transparency index digital index and financial market indicators, are positively 

correlated with states’ preparedness level. The most dominant variables are state’s GDP per 

capita, and state’s digital index with R-Sq. value of 61%, 60% respectively.  

 
The social model offers the correlation between state preparedness and selected social variables 

of adult literacy, youth literacy, public satisfaction of healthcare services and public trust in the 

government. Despite the significance of all proposed social variables (P<0.05), both public 

trust in the government and public satisfaction of healthcare services are least affecting 

covariates in state’s preparedness. Also, both of state’s adult literacy and public satisfaction in 

healthcare are positively associated with state preparedness while it’s opposite with youth 

literacy and public trust.  

 
Finally, the healthcare structure indicators, both indicators of healthcare system functions of 

UHC & HCAQI are positively correlated with state preparedness (R-Sq.= 60%) with a 

significant P value. These 2 indicators are highly correlated, so it’s preferable to use only one 

of them to avoid multicollinearity seen in high Variance Inflator Factors (VIF) (Wooldridge, 

2013). According to healthcare system finance model, states’ preparedness level is positively 

correlated with state’s domestic governmental health expenditure with a significant correlation, 

while its negatively correlated with out of pocket expenditure but it is nonsignificant. 

4.3.2 Regression Approach II-The multivariate analysis: 
The hypothesis of this study is testing for correlation between state preparedness and states’ 

financial resources expressed in states’ GDP per capita. In addition to exploring the correlation 

of other potential state’s governance indicators especially after the significance highlighted 

earlier in the univariate OLS analysis.  

Thus, it’s aimed to use state’s GDP per capita as a controlled variable across all the multivariate 

OLS analysis models. The final results of the comprehensive model are demonstrated in table 

(table 4.3.2.). 
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Table 4.3.2 : Results of the final comprehensive model of OLS multivariate analysis36 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B 

Coefficient Sig. 
C.I. 95% 

Lower Upper 

State's 
Preparedness 

GDP/capita 

0.752 

0.014 0.601 -0.039 0.067 
State’s Bureaucracy Index 0.225 0.133 -0.070 0.520 
State’s Transparency Index 0.147 0.015 0.029 0.266 
State’s Social equality Index 0.409 0.006 0.121 0.698 
State’s Digital Index 0.181 0.027 0.021 0.340 
State’s Youth Literacy Rate -0.015 0.379 -0.049 0.019 
State’s UHC Index 0.283 0.035 0.020 0.546 

 
The final OLS model identifies 7 significant independent variables shown in table 4.3.2. with 

a positive correlation with states’ preparedness elasticity except for youth literacy rate. These 

7 covariates are elected primarily by performing 6 different categorical multivariate OLS 

analysis37 between the dependent variable of state preparedness and the independent variables 

of state’s structure indicators. The final model suggests up to 75% of a state preparedness could 

be foreseen by these 7 covariates, where state’s UHC index, transparency index, equality index 

and digital index are considered the most significant covariates affecting elasticity of state 

preparedness with a significant value (P < 0.05) keeping states’ GDP/capita, states’ BQI and 

states’ youth literacy rate controlled. Among all of these significant covariates, state’s social 

equality comes on top of the covariates in driving state preparedness by 40 %, additionally, 

improving state’s UHC level provides about 28% significant expansion in state’s preparedness, 

keeping the rest of covariates controlled. Surprisingly, state’s technological advancement 

measured by the digital adoption index plays a crucial role in improving state preparedness by 

18%. 

4.3.3 Regression Approach III -The fixed effect model: 
The main fixed effect model here is the WHO’s regions fixed effect model, where the 93 

countries are categorized in form of binary variables based on the WHO’s regions. In this 

model, both regions of EUR & AMR are combined and used as a benchmark group. 

Additionally, WB’s income category fixed effect model, FH’s political system fixed effect 

model and healthcare system finance fixed effect model are offered as sensitivity analysis.  

In all fixed effect models, the independent variables are elected using the same approach used 

in the multivariate regression approach II. The final results are presented as, 

 
 
36 All variables are Log10 transformed. 
37 The performed 6 OLS multivariate analysis are provided in the appendix IV 
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 WHO’s Regions fixed effect model 

Within this fixed model, the population n=93 are categorized as binary variables based on their 

WHO’s region, where dummy variables38 of AFR, SEAR, EMR &WPR are tested against the 

benchmark group of EUR-AMR. Using the same step-up approach used in regression approach 

II, the final model is shown in tables 4.3.3: 
Table 4.3.3 : Results of final OLS analysis-WHO's regions- fixed model39 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B-

Coefficient Sig 
CI-95% 

Lower Upper 

State's 
Preparedness 

GDP/cap 

0.769  

0.008 0.754 -0.043 0.060 
State’s Transparency Index  0.227 0.001 0.101 0.353 
State’s Digital Index  0.170 0.025 0.022 0.318 
State’s UHC Index  0.167 0.176 -0.077 0.411 
AFR -0.116 0.000 -0.174 -0.058 
SEAR -0.063 0.066 -0.130 0.004 
EMR -0.040 0.153 -0.094 0.015 

WPR -0.006 0.833 -0.064 0.051 

 
In this fixed effect model, it appears that elasticity of state preparedness is positively correlated 

with improvement of state’s transparency and digital index significantly, nonetheless these 

degrees of elasticities vary by the binary variable used in interpretation, for instance, the 

preparedness level in AFR , SEAR, EMR and WPR in comparison to EUR-AMR countries are 

below by 11 % (P=0.00), 6 %, 4% and 0.6 % (P>0.05) respectively. Which consequently 

impacts the effect of the other covariates identified. This OLS shows also state’s financial 

resources expressed in GDP per capita has a positive effect on state preparedness but 

insignificant. Generally, the final fixed effect model confirms the main outcomes presented in 

the multivariate analysis model shown in table 4.3.2 of the correlation between all of; GDP per 

capita, transparency index, digital index and UHC index with state’s preparedness. Out of 21 

selected independent variables, these 4 covariates are strongly offered as main pillars to 

regulate state preparedness.  

 
 
38 (AFR) WHO’s African Region, (SEAR) WHO’s South East Asia Region, (EMR) WHO’s East Mediterranean 
Region, (WPR) WHO’s Western Pacific Region, (AMR)American Regions, (EUR) European Region. 
39 All variables are Log10 transformed. 
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 Sensitivity analysis  

In this subsection of the result chapter, the sensitivity analysis is performed to test the elected 

model’s robustness by replacing the binary variable earlier and run the model again. This 

robustness test is categorized into 3 levels as follow, 

4.3.3.2.1 WB’s Income category fixed effect model 

Where the analysis is performed exactly as the previous fixed effect model of the WHO’s 

regions, except the binary variable is defined as per the WB’s income category. Where LICs, 

LMICs and UMICs are compared relatively to HICs40 as a benchmark group. Table 4.3.4 

demonstrates the results of the elected final model as follow, 
Table 4.3.4: The results of final OLS analysis with WB’s income category fixed model LICs41 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B-

Coefficient Sig 
CI-95% 

Lower Upper 

State's 
Preparedness 

State’s Bureaucracy Index  

0.777  

0.174 0.229 -0.112 0.46 
State’s Transparency Index  0.147 0.014 0.03 0.263 
State’s Social equality Index  0.251 0.109 -0.057 0.559 
State’s Digital Index  0.195 0.012 0.044 0.346 
State’s Youth Literacy Rate -0.026 0.157 -0.062 0.01 
State’s UHC Index  0.329 0.013 0.072 0.585 
State’s OOP Healthcare 
Expenditure  0.045 0.080 -0.005 0.096 

LICS -0.015 0.721 -0.099 0.068 
LMICs -0.035 0.272 -0.098 0.028 

UMICs -0.067 0.028 -0.127 -0.007 
Due to the value of VIF associated with including of GDP per capita with WB’s income 

category binary variables, it was omitted. In this model of WB’s income category again it 

reconfirms the main findings offered in table 4.3.2 which suggest elasticity of preparedness 

level is positively associated with improvement of digitalization infrastructure, transparency 

index and UHC. These correlations are subjective to the difference between dummy variable 

expressed, for instance. This model strengthens the idea of rejecting the hypothesis of state 

preparedness being only driven by state’s financial resources.  

 
 
40 (LICs) Low Income Countries, (LMICs) Lower Middle-Income Countries, (UMICs) Upper Middle-Income 
Countries, (HICs) High Income Countries. 
41 All variables are Log10 transformed. 
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4.3.3.2.2 FH’s Political system fixed effect model 

In the same manner of the previous models, a political system fixed effect model based on 

Freedom house categorization is performed. The 93 countries are categorized into binary 

variables of free states, partial free states and not free political states. Both of partial free and 

not free states are tested against the benchmark group of free state and shown in table 4.3.5. 
Table 4.3.5:OLS Fixed effect model based on FH's political system category 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B-

Coefficient Sig. 
CI-95% 

Lower Upper 

State's 
Preparedness 

GDP/cap 

0.765  

0.023 0.396 -0.030 0.076 
State’s Bureaucracy Index 0.236 0.132 -0.072 0.544 
State’s Transparency Index 0.208 0.002 0.075 0.341 
State’s social equality Index 0.304 0.057 -0.009 0.617 
State’s Digital Index 0.188 0.021 0.029 0.346 
State’s Youth Literacy Rate -0.009 0.626 -0.043 0.026 
State’s UHC Index 0.265 0.049 0.001 0.528 
State’s OOP Healthcare Expenditure 0.046 0.083 -0.006 0.097 
FH_Partial Free State 0.020 0.387 -0.026 0.067 

FH_Not Free State 0.036 0.157 -0.014 0.085 
 
In another compelling model with a very close model R.Sq, the final elected model of political 

system fixed effect shows the significance and positivity of state’s transparency, digitalization, 

and UHC in driving state preparedness elasticity. These degrees of elasticity differ based on 

the dummy variable used, plus this model suggests that countries with partial democracy could 

perform better when it comes to public health emergencies. 

4.3.3.2.3 Healthcare system finance fixed effect model 

Where healthcare systems of the 93 countries is defined as binary variable based on its finance 

scheme either governmental, out of pocket, or external. The benchmark group here is the 

governmental financed system and results are shown in table 4.3.6. 

In this model, state preparedness is impacted by the identified variables in table 4.3.6 based on 

the fixed effect of the category, for instance, based on healthcare system finance either out of 

pocket or external, the state preparedness is affected by another elected variable. 

This fixed effect model presents an extra evidence for the importance of UHC in strengthening 

state’s preparedness, plus elements of transparency, social equality, and digitalization in 

strengthening state’s preparedness. 
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Table 4.3.6:OLS Fixed effect model based on Healthcare system finance category 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B-

Coefficient Sig. 
CI-95% 

Lower Upper 

State's 
Preparedness 

GDP 

0.769 

0.010 0.707 -0.044 0.065 
State’s Bureaucracy Index 0.232 0.112 -0.056 0.521 
State’s Transparency Index 0.167 0.006 0.048 0.285 
State’s social equality Index 0.340 0.021 0.052 0.629 
State’s Digital Index 0.202 0.014 0.042 0.361 
State’s Youth Literacy Rate -0.013 0.451 -0.046 0.021 
State’s UHC Index 0.333 0.013 0.071 0.596 
HCS_OOP 0.041 0.041 0.002 0.080 
HCS_External -0.008 0.782 -0.068 0.051 

 
It appears that all these elements have significant and positive effect on elasticity of state 

preparedness in comparison to state’s financial resources. In spite of the insignificant 

correlation between state’s financial resources and level of preparedness, a state’s with out of 

pocket healthcare finance appears to have a better preparedness than a state with a public 

financed healthcare system which might be indirectly related to financial resources availability 

or consumer’s behavior. 

4.4 Summery  
This chapter of identification shares the performed OLS models in exploring the correlation 

between state preparedness and state’s elements of economic, political, social and healthcare 

structures shown in figure 3.2.2. Based on nature of this research as a cross sectional analysis, 

these correlations are expressed in elasticity terms to effectively reflect their significance.  

 
By performing univariate, multivariate, and different fixed effect analysis models, this chapter 

verifies the hypothesis if state preparedness has been financial dependent. It confirms the null 

hypothesis of state preparedness is not merely financial driven moreover, it identified the 

significance of other major covariates of UHC, digitalization, social equality and transparency 

as essential elements to harness state preparedness.  

 
These empirical findings have been rigorously verified by performing sensitivity tests with 

fixed effect models of; WHO’s regions, WB’s income level, FH’s political system structure 

and healthcare finance scheme, which all have confirmed the significance of the main findings 

expressed in upcoming chapter under FOCUS. 
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5 Discussion 
5.1 Overview  

This research aims to explore the foremost factors governing state preparedness in public health 

emergency. In its report to the GPMB, the WHO (2019) has stated; financial sustainability, 

effective community collaboration, and multisectoral coordination, are the global bottlenecks 

of strengthening public health preparedness. These bottlenecks have been justified earlier by 

Moore et, al. (2016) through linking state preparedness to intrinsic and extrinsic factors of 

states’ structure of political, economic and social factors. Thus, this research mirrors previous 

reflections and explores these correlations. The correlation between state preparedness and the 

level of income on one side, and on the other side; the transforming factors of state 

preparedness out of political, economic and social factors displayed in Figure 5.1.1 

 
Based on the scope of this study as a master thesis, and the proposed variables, this research 

presents  as a road map of strengthening states’ preparedness in public health 

emergency.  suggests the states to; ocus rdinal in implementing a strong digital 

infrastructure, ight orruption by reinforcing state’s institution and processes of empowering 

transparency acts, irm ocial equality by equitable resources’ distribution, and finally to 

oster niversal Health Coverage implementation in provision of an equitable & accessible 

healthcare services. The findings of work hand in hand with agile financial resources 

and a bold political leadership in order to achieve a sustainable global health security. Our 

journey of this research has come to an end by deliberating the interpretation part. 

 

State’s GDP/capita 

State’s Capital Healthcare Expenditure  
 

State’s EXT. Healthcare Expenditure  
 

State’s OPE. Healthcare Expenditure  
 

State’s PVT. Healthcare Expenditure  
 

State’s Gov. Healthcare Expenditure  

State’s Financial System Index  

State’s Digital Adoption Index  

State’s UHC Index  

State’s HCAQ Index  

State’s Social equality Index  

State’s Transparency Index  

State’s Youth Literacy Rate 

State’s Adult Literacy Rate 

State’s Public Satisfaction Index 

State’s Public Trust Index 

State’s Fragility Index  

State’s Bureaucracy Index  

State’s Political Duration  

State’s Democracy Index  

State’s Preparedness in Public Health Emergency  

The Political Structure The Economic Structure The Social Structure 

The Income Level Healthcare System Performance Healthcare System Finance 

Figure 5.1.1: The fishbone of the analysis shows main outcomes  



 
 

65 

5.2  Discussion of the empirical results  

The comprehensive approach applied in this study at figure 5.1.1 has revealed the mystery of 

a state preparedness complexity and has exhibited the final results of this study at figure 4.3.2. 

These empirical findings elaborate the correlation between state preparedness and other 

governance indicators of the state’s political, economic, social and healthcare qualities. 

Accurately, it spotlights the interconnectivity between state’s socioeconomic & political 

factors from one end and the state’s efficiency to manage public health emergency from the 

other end. This complexity includes the efficiency of a state in fighting corruption, empowering 

social equality, implementing digitalization, offering universal health coverage and organising 

public services’ delivery, in addition to the income level. These 7 covariates out of 21 elected 

variables came as consistent findings across different analysis approaches been applied. This 

study explicitly confirms the null hypothesis of ‘a high level of a state’s financial resources 

proxied by GDP per capita does not drive the state preparedness level proxied by JEE 

score’. Additionally, this research presents a new dimension of investing in a state 

preparedness infrastructure. By projecting the state’s digitalization & universal healthcare 

coverage as equally important elements as transparency measures and social equality to harness 

the state preparedness of public health emergency. 

 

These findings are consistent with the UN’s vision of achieving the 17 Sustainable 

Development Goals SDGs, and how all of these SDGs are intercorrelated. Especially, when it 

comes to diminishing inequality SDG 1042 with both sides; income, and social inequality (UN, 

2016).  

  

 
 
42 SDG 10 is to reduce inequality within and among countries (UN, 2016) 

If not, what are the other potential explanatory variables? 

Is the state preparedness merely financial dependant? 

Why do countries vary in their public health preparedness standing? 

ocus rdinal • Fight orruption • Foster HC • Firm ocial equality 
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Firming Social Equality: Inequality as a socioeconomic factor generally leads to an 

inequitable healthcare service (Devaux, 2015). Plus, income inequality leads to a status 

anxiety, which is driven from categorizing people by their social level, thus it fuels the social 

inequality by prioritizing healthcare accessibility in a hierarchical order, risking an equitable 

accessibility for the vulnerable groups (Marmot et al., 2008; Rowlingson, 2011).   

 
This research emphasizes how this inequality could restrain a state’s preparedness. During 

Ebola outbreak 2014 in west Africa, households were overwhelmed, and public healthcare 

services were drained (Kirigia et al., 2015; Gupta et al., 2018). In such exceptional situations, 

inequality fires up the social panic and painfully distresses the debilitated healthcare system 

leading to extra deterioration of the emergency (Burns et al., 2006). This finding of  in 

particular of firming the social equality, opens the door to discuss the social determinants of 

health and how it can diminish or strengthen state preparedness which is beyond the scope of 

this thesis. 

 
Fighting Corruption: Empowering a state’s institutions and processes to counter corruption, 

and improve transparency, is another crucial element has been emphasized by , and 

sounds with SDG 1643 (UN, 2016). As a political-economic factor, corruption is defined as 

abuse of public office for private gain (WB, 1997). Corruption itself diminishes healthcare 

services in 5 dimensions of; accessibility, equity, quality, resilience, efficiency and 

responsiveness (WHO & World Bank, 2017; TI, 2019). 

 
There are multiple studies have discussed corruption & inequality, and how this synergy affects 

the socioeconomic status of the states, for example, Jetter et al., (2015) explained that 

democracy and market liberation could only eliminate corruption after achieving a certain level 

of income equality. While Saltman et al., (2002) have discussed how corruptive actions could 

silently destruct a state’s healthcare system irrespectively to the state’s income level. This 

destruction is reflected in access inequality, supplier induced demand, and eventually market 

failure. Which leads to depletion of financial resources and a healthcare service with limited 

quality (Saltman et al.,2002; WHO, 2005). Additionally, Transparency International (2019) 

emphasized corruptive actions as deep structural problems drive frontline healthcare workers 

 
 
43 SDG 16 is to promote peaceful and inclusive societies for sustainable development, provide access to justice for all and 
build effective, accountable and inclusive institutions at all levels (UN, 2016) 
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to absent themselves from work, solicit gifts and extort bribes from patients, steal medicines, 

and abuse their positions of power in a variety of other ways, usually without facing any 

consequences (TI,2019), and causing a monetary loss of USD 500 billion yearly (TI,2019),  

 

During the outbreak, the public uncertainty increases and so do the calls for an exceptional 

leadership and flexible healthcare system, that cannot be achieved with a high level of 

corruption as it was during Ebola outbreak in west Africa 2014 (TI, 2019). Deep system 

corruption leads to loss of the public confidence in public services additionally eliminates the 

public trust (Clausen et al, 2011; IMF, 2017), in addition it exacerbates the AMR, restrict 

vaccine coverage and empowers absence of healthcare workforce (Tweheyo et al., 2017; TI, 

2019). 

 
In conclusion, both elements of transparency and social equality work in synergy to improve 

the society economically and increase the public trust in public services provision (Marmot et 

al., 2008; Heymann, et al, 2015). 

 
Fostering UHC: The correlation between Universal Health Coverage (UHC) and Global 

Health Security (GHS) has been debatable (Ooms et al, 2017; Wenham et al, 2019), since GHS 

in form of the IHR-2005 aim to strengthen state’s attentiveness to public health emergencies 

and to mitigate the socioeconomic loss caused by an outbreak. While, UHC aims to provide an 

affordable, equitable healthcare services to the public without financial hardship (Wenham et 

al, 2019).  

 
In low to middle income settings, states have to prioritize their financial resources either to 

invest in laboratories and surveillance as the GHS calls for, or to invest in improving UHC 

accessibility.  argues that both UHC & GHS act in synergy, that means any progress 

in a state’s UHC level is associated with a significant improvement in the state’s GHS. 

 
This synergy has been echoed in many literatures, for example providing an equitable care by 

UHC, stimulates the public trust not only with their caregiver but also with the policy makers 

(Dhillon & Kelly, 2015; Whetten et al, 2006; Wenham et al, 2019). Ooms et al, (2017) have 

suggested that establishing a synergy between UHC and GHS strengthens the state’s healthcare 

system agility and ability to respond effectively in case of emergency as a result of combining 

knowledge, political will and social collaboration (Ooms et al, 2017),which yield a resilient 

healthcare system (Kutzina & Sparkes, 2016). 
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Focus Ordinal: Several NAPHSs have acknowledged systematic gaps of; first, the absence of 

unified national plan of emergency with multisectoral communication channels. Second, the 

presence of operational silos when it comes to the collaboration between a state and the 

international organizations. Third, the self-autonomy sometimes it leads to obstruct having a 

unified national preparedness plan (WHO, 2017). Besides, Oppenheim et al, (2019) have 

acknowledged the importance of evaluating the communication efficiency when it comes to 

emergency preparedness. 

 
On other hand, effective communication in a public health emergency improves the state’s 

ability to act properly, additionally it reduces the public panic, while miscommunication and 

mistrust between the public and authorities tend to cause social unrest and might cause forced 

immigration, leading to expand the outbreak as during Ebola outbreak 2014 (GHSI, 2019). 

 
Therefore, as an indicator of a state’s technological advancement and as a proxy of the state’s 

communication, the digital adoption index was introduced and tested.  reveals the 

significance of digitalization in public services provision in general and in strengthening public 

health services specifically. Additionally, it mirrors the GPMB & WHO’s call for a unified 

national emergency plan for risk communication. Fostering communication in general has been 

a core element of IHR- 2005, where each member state has to assign designated IHR point of 

contact to exchange communication within case of outbreaks (WHO, 2005). 

5.3 Practical Implications  

44 

 
 
44 (P.S) Political Structure, (F.S) Financial Structure, (GDP/Capita) State Income level, (S.S) Social Structure, (HCS F) 
Healthcare System finance, (HCS) Health Care System, (C.C) Curative Care,(UHC) Universal Health Coverage, (PH) Public 
Health, (NAPHS) National Action Plan for Public Health Security (P) Preparedness, (HP) Health Promotion activities, ( ) 
Hazard or disaster. 
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The overarching goal of this study is to provide an empirical evidence of the synergy between 

health promotion activity, health security and universal health coverage in achieving a resilient 

society figure 5.3.1. The WHO defines disaster as any incidence destructs or disrupts human’s 

life which leads to an overwhelmed healthcare system (WHO, 2014). Thus, the societal 

survival depends on its’ intrinsic factors of capacity and vulnerability (M. Healy & J. Link, 

2012); Disaster = Hazard X Vulnerability/ Capacity (M. Healy & J. Link, 2012). 

 
Supplementary, as a core of health promotion activities, health literacy plays a crucial role in 

constructing a resilient society (WHO, 2016). This could be by minimizing the knowledge 

asymmetry between caretaker and caregiver on one side, and by enforcing transparency & trust 

between public and authorities from the other side (Tsai, Yu, & Lee, 2018; Rothman, et al., 

2006; Kickbusch, 2016). This health literacy is a pillar of health promotion activities which is 

provided by UHC shown in figure.5.3.2 (WHO, 2016; 

WHO, 2019). Likewise, this collective resilience is 

the core of any health promotion strategy 

(Eckermann, E., 2016); hypothetically, health 

promotion could replace the capacity in the previous 

equation to be:  

Disaster = Hazard X Vulnerability/ health 

promotion “capacity” 

Comparably, the Sendai framework explained 

that the societal vulnerability can be moderated 

by the process of preparedness, readiness, 

recovery, mitigation Fig. 5.3.3 (UNDRR, 2015); 

hence, the societal vulnerability can be 

represented by the societal preparedness level to 

mitigate an emergency.  

 
Collectively, the societal ability to effectively 

mitigate any future risk, can be denoted by 

preparedness and health promotion activities as 

Health 
Literacy

Good 
Governanace 

Healthy 
Cities

Figure 5.3.2: Health promotion 
activities (WHO, 2016) 

Respond

Recovery 

Mitigation 

Prepardeness 

Figure 5.3.3: The Sendai framework for disaster 
management, (UNDRR,2015). 
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a proxy for UHC45. Therefore, it might be suggested to consider the following equation in 

strengthening the societal resilience: 

 
Health disaster = “Hazard” Outbreak X “Vulnerability” Preparedness / “Capacity” 

Health promotion. 

In consistence with this thought, the WHO has launched the Thirteenth General Programme of 

Work (GPW 13) that outlines WHO’s objectives for a period of 2019-2023. This GPW13 has 

triple billion people goal divided equally between universal health coverage, health security 

protection and health promotion activities (WHO, 2019). 

 
This concept of managing health emergency sketches out state’s responsibilities in developing 

a resilient society and complimenting the findings of  that confirm health preparedness 

is not merely financial dependent. It’s more a systemic necessity to achieve sustainability. 

5.4 Limitation  
As any research, this thesis has limitations of; data limitation since it handles a complicated 

topic of social sciences, and model limitation since in social sciences usually cross-sectional 

analysis is performed.  

5.4.1 Data limitation 
Generally, Joint External Evaluation report is a new framework has been launched in February 

2016 to assess state’s capacity and ability to respond to any public health emergency according 

to IHR-2005 (WHO, 2018). By the end of 2017, 67 countries have been conducted the JEE 

assessment using the first version with 48 indictors across 19 technical areas of prevent, detect, 

respond and other IHR-risk related. As a result of this initial phase of the JEE, the WHO has 

introduced an updated version of the JEE with 49 indicators across the 19 technical areas. The 

second version of the JEE has been effective since January 2018 to evaluate only the newly 

joining countries while the initial 67 countries will be evaluated by the first version (WHO, 

2018) which might lead to a bias especially when it comes to benchmark countries.  

 
The JEE is a voluntary process with five years lifespan, this makes it fully dependent on a 

state’s political determination to keep their progress tracked, otherwise it will be difficult to 

measure any improvements during the five years (Oppenheim B. et al., 2019). 

 
 
45 WHO defines UHC as offering an affordable accessible equitable set of healthcare services including health 
promotion activities, preventive care, curative care & palliative care (WHO, 2019). 
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Generally, the process of Joint External Evaluation is a costly and time-consuming process. In 

term of cost, the official cost of conducting JEE is USD $50,000 as direct cost (Talisuna et al. 

2019), plus other indirect cost such as preparation cost. As a process the JEE is processed on 2 

phases; an initial phase of self-assessment, with full reliance on a state’s experts, followed by 

a second phase of assessment by a group of international experts. During the first phase, some 

countries may not have the skill, or the knowledge needed to conduct the JEE’s evaluation 

(Talisuna et al. 2019) which may lead to overestimation of their capacities. Also, some 

countries tend to obtain a political or financial gain by underestimating their public health 

capacities (Ooms et al, 2017). Either of overestimation or underestimation, both underline 

JEE’s data bias in reflecting the real situation.  

 
Acknowledging the complexity, confidentiality and sensitivity of obtaining countries’ specific 

data of either preparedness status or states’ internal variables, this research is based on an open 

source data provided by international organizations as UN, GPMP, WHO, WB, International 

IDEA, Freedom House, Transparency International and WEF to define both sides of 

independent and dependent variables. Consequently, this affected accessibility and availability 

of the most updated data, e.g., using GDP/ capita data of 2018 or 2019 as per most available 

data and healthcare factors of 2016. 

5.4.2 Model limitation 
Considering the scope of this research as a master thesis with limited time and resources, I do 

acknowledge that the analysis approach and model selection could be developed in several 

ways. Initially, we started developing a simple regression model which faced both non-linearity 

and abnormal distribution of variable therefore, the log transformation was introduced for both 

sides (Wooldridge, 2013), which could be avoided in social structure and healthcare system 

financing variable but for simplicity it is introduced. This approach of analysis has 

hypothesized the complete independence of each structure of the state, either political, social, 

economic or healthcare provision. Despite some literature could consider both social and 

healthcare structures as endogenous variables to the state’s political and economic structures.  

 
An important assumption of a simple regression analysis is the independence of variables, 

which might not be so accurate in case of examining a state’s socioeconomic factors, therefore 

principal component analysis (PCA) model would provide more precise causal analysis. PCA 

approach provides an advantage over OLS approach by retaining nature discrete variables 
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without conversion to continuous variables -mean- or using dummy variable (Kolenikov & 

Angeles, 2009). 

5.5 Reliability  
Research reliability reflects reproducibility of the same findings of a research (Smith & Nobel, 

2012). As previously highlighted, the JEE is relatively new approach launched in 2016 (WHO, 

2016), with a life span of 5 years. By end of 2017 it was 67 countries who conducted JEE, as 

end of February 2020, it became 95 countries with published results (WHO, 2020). The idea 

of linking a state’s ability to handle a public health emergency based on the state’s governance 

was deliberately discussed by Moore et al (2016) as the state’s vulnerability index. Hence, new 

initiatives followed; global health security index (GHSI, 2019), and epidemic preparedness 

index (Oppenheim et al,2019).  

 
This research builds on what science has presented earlier and explored the correlation between  

state preparedness and the governance indicators. Using an open source credible data, the JEE 

report was used as a proxy for state preparedness while the state’s governance indicators of 

socioeconomic, political and healthcare systems were identified in form of 21 indicator from 

diversified international sources. The analysis model was designed via IBM SPSS software 

model 26 for year 2019 also, Microsoft office Excel 2016 (version :16.37) was used to analyze 

the data collected.  

 
The hypothesis was built on applying the OLS methodology to explore the econometric 

correlation between both sides of the analysis with satisfying Gauss-Markov assumptions 

SLR.1- SLR.5. As a result of this validation process, the log 10 was introduced not normal log 

in order to achieve a lower degree of kurtosis. Additionally, social variables of public trust and 

public satisfaction were reciprocally transformed to reduce their skewness.  

5.6 Validity  
When it comes to research validity, it concerns mainly with applicability of the findings (Smith 

& Nobel, 2012). The process of model development was under continuous dynamics where, 

the initial proposed model suggested the interdependence between IHR- 2005 core capacities 

of prevent, detect and respond. Followed by developing the model further by adding and testing 

the effect of each variable individually and scaling up the model till achieving the final elected 

model of FOCUS. The research findings of FOCUS come in alliance with the global initiatives 

of the WHO and previous scientific findings. FOCUS were replicated even by using several 

fixed effect models, which confirms consistency of the applied approach in this research. 
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Across the process of model development, both 2 variables of UHC, and DAI were always 

dominant in addition to state’s inequality index, state’s transparency index.  

 
Social factor of Social Power Distance Index or Hofstede's Power distance Index was initially 

introduced but was excluded due to high share of missing value which might affect credibility. 

Also factors of state’s military expenditure, percentage of state’s GDP agricultural, industrial, 

service was also introduced initially but didn’t show any correlation with state’s preparedness.  

5.7 Generalizability  
This research investigates the correlation between state preparedness and state’s governance 

indicators of 95 countries out of 194 of WHO’s member states. Both of AFR and EMR are 

leading WHO’s regions as most JEE’s participant countries, while least AMR and EUR are 

least participant countries. Consequently, the main findings of FOCUS are global findings 

covering the whole world, thus, restricted analysis was introduced in order to achieve precision 

in research findings. 

5.8 Conclusion  
In a disrupted world charged with plenty of political tensions and challenges, the political 

choice is overwhelmed with countless choices. Precisely, when it comes to low-middle income 

context societies, where resources are scarce and the need for a compelling progress is a 

necessity. How could a state possibly assemble a resilient society? What are these vital building 

blocks? How could antitrust measures & social equality be relevant to a resilient healthcare? 

Would investing in a laboratory infrastructure be more crucial than investing in developing 

skilled caregivers? The list of priorities is endless. 

 
The ultimate vision of this research is to shed light on the synergy between the healthcare 

system pillars of; health promotion, health security and universal health coverage in founding 

resilience (Kruk et al, 2015 & Sands et al, 2017). At the moment, universal health coverage 

provides an accessible and equitable healthcare service without financial hardship (Kutzin & 

Sparkes, 2016), health security represented in IHR- 2005 provides an active immunity against 

any public health threat (Wenham et al, 2018). 

 
This research has explored and revealed the correlation between state preparedness and state’s 

governance indicators. Additionally,  have emphasized the position of political 

stability, effective governance, infrastructure investment and efficient resource management in 

strengthening state preparedness based on IHR-2005.  



 
 

74 

Most of low-middle income countries direct their internal focus in providing basic healthcare 

services and counting on external aids or international philanthropies to stream extra financial 

resources in case of a public health emergency (Ooms et al, 2017; Kamradt-Scott, 2015). 

 calls them to focus ordinal, fight corruption, firm social equality, and foster UHC to 

strengthen their healthcare systems which are exhausted and not capable enough to provide the 

essential outcomes (Gupta et al, 2018; Talisuna et al ,2019).  

 
This market failure is quickly justified around lack of financial resources, rather than 

inappropriate management although several national action plans of public health acknowledge 

this failure. Additionally, investing in healthcare preparedness may seem to be costly or a long-

term investment, which eventually doesn’t encourage neither political leaders nor private 

corporation to invest (Lassa et al, 2019; Peters et al, 2019; GPMB, 2019). 

 
Outbreaks can have devastating financial and social consequences, while some researchers 

estimated outbreaks to cost global GDP around 0.7% annually (Sands, 2019), GPMB warned 

to risk up to 3% of the global GDP, depending on the severity of the outbreak (GPMB, 2019). 

While Ebola 2014 costed USD 56 billion (Sands, 2019), COVID-19 caused loss of $ 314 billion 

for aviation industry only by end of April 2020 (Pearce,2020).in addition to USD14 trillion as 

stimulus packages (IMF, 2020).  

 
These devastating figures could be prevented or at least mitigated by investing in state’s 

preparedness, which is estimated to cost $ 1.00 per person annually (Sands et al, 2017; Peters 

et al, 2019). Investing in state preparedness is a profitable case, as it is explained with malaria 

eradication programme, where 10 % decline in malaria incidence, upturns state’s GDP with 

2% (SAGme,2019). Investing in state preparedness is not a long-term, it’s indispensable 

investment in backing the existing healthcare system (Ooms et al, 2017; Wenham et al, 2019). 

Additionally, curbing corruption is enough to provide the financial resources needed to invest 

in current healthcare systems (TI, 2020). 

5.9 Further research  
In the investigation phase, it was observed that state preparedness represented in the JEE score 

was distributed in form of clusters, like, sub Saharan countries shared the same level of 

prevention, detection and response capacities, likewise in East and South sides of Africa. 

Despite the formation of these clusters, there are always couple of countries who lead this 

cluster e.g.; Liberia & Senegal in western of Africa, Ethiopia & Uganda in eastern of Africa, 
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and South Africa & Mozambique in southern of Africa. This finding has been all over the 

WHO’s regions, which opens the door for further clarification needed to be done. Calling to 

brainstorm the idea of tailoring the international version of the JEE into a local version based 

on geographical or economic factors. This proposed tactic would offer an agile approach to 

tackle cultural, societal, economic and political obstacles in each cluster independently. 

Additionally, studying this proposal may encourage international collaboration between sister 

countries based on mutual partnerships.  

 

The analysis phase was characterized with 2 main observations; first, how come state 

preparedness is strongly correlated with the state’s income level without reflecting this 

correlation with healthcare expenditure level? Second, why countries may share the same 

income level but differ broadly in their preparedness level and vice versa? Regarding the first 

observation, in spite of the overall recognition of income level and both of UHC and 

preparedness levels, but this correlation was not significantly reflected with either of state’s 

healthcare expenditures or the capital health expenditure with all models been used. This 

finding encourages the question of how the state preparedness correlates with the healthcare 

finance model? To answer this question, it might be useful to tailor another statistical approach 

to examine the correlation of a state’s income level & healthcare finance scheme from one side 

and the state’ preparedness from the other side.  

 

In regard to the second observation, some countries with a limited resource have outperformed 

higher resource countries in preparedness level, for example Armenia with limited GDP per 

capita $4,000 vs New Zealand $42,000 while both have the same level of preparedness JEE = 

4.4. Although both of Republic of Congo & Kyrgyz republic are categorized as lower middle-

income countries and the level of GDP/capita is relatively in favour of Congo than Kyrgyzstan, 

the level of preparedness in Kyrgyzstan is significantly higher than in Congo. These disparities 

could be partially justified with this research outcomes, but the wide spread of this phenomenon 

across the analysis inspired our scientific curiosity to contact ministries of health and embassies 

of both Armenia and Kyrgyzstan hoping to take this research further with more inductive 

analytical approach but due to time constrain and it was called off. 

 
In its report to the GPMB, university of Oxford presented Public Private Partnership PPP in 

developing state preparedness as a promising approach that might have the potential to foster 

the global preparedness level (GPMB, 2019). This innovative approach is facilitated by the 
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World Economic Forum- WEF, Global Health Security Agenda- GHSA- and Alliance for 

Health Security Cooperation-AHSC- via organizing Private Sector Round Table -PSRT- with 

a designated country and discuss the potential collaborations (GPMB, 2019). Moreover, this 

successful approach allowed an ongoing testing for a potential vaccine against Ebola in DRC, 

in addition another success in handling Nipah virus outbreak India 2018 (Wellcome Trust, 

2019). After the current experience of COVID-19 and its devastating economic impact, this 

approach could sound as an important approach for a lot of international corporation. But the 

question will be always how can such partnership been articulated to help the most vulnerable 

countries? Based on what criteria private companies would partner with countries?  

 
The building blocks of this research are inspired by plenty of meetings and activities varying 

from the World Health Summit 2019 to series of discussions between my both supervisors to 

explore state’s level of preparedness if it happens to face an outbreak. Therefore, we focused 

in this research to explore the preparedness stage. Early 2020, COVID-19 has surfaced, and in 

few months, it became the first striking pandemic of the modern history. Perhaps the coming 

stage of this research would explore how these preparedness frameworks of IHR-2005 have 

helped the countries to cope with COVID-19. Plus, how have the IHR-2005 been as an 

assistance tool to face Covid-19 efficiently?  

  



 
 

77 

6 Bibliography 
Ai, A. L., Tice, T. N., Lemieux, C. M., & Huang, B. (2011). Modeling the Post-9/11 
Meaning-Laden Paradox: From Deep Connection and Deep Struggle to Posttraumatic 
Stress and Growth. Archive for the Psychology of Religion, 33(2), 173–204. 
https://doi.org/10.1163/157361211X575736 

Ajao, A., Nystrom, S. V., Koonin, L. M., Patel, A., Howell, D. R., Baccam, P., Lant, T., 
Malatino, E., Chamberlin, M., & Meltzer, M. I. (2015). Assessing the Capacity of the US 
Health Care System to Use Additional Mechanical Ventilators During a Large-Scale 
Public Health Emergency. Disaster medicine and public health preparedness, 9(6), 634–
641. https://doi.org/10.1017/dmp.2015.105  

Atif Kurbursi. (2020). Oil crash explained: How are negative oil prices even possible? An 
article published by the World Economic Forum. Retrieved June 05, 2020, from 
https://www.weforum.org/agenda/2020/04/negative-oil-prices-covid19/ 

Australian Department of Health (2018). AUSTRALIA’S JOINT EXTERNAL 
EVALUATION (JEE) METHODOLOGY AND LESSONS LEARNT. Australian 
Department of Health globalhealthsecurity@health.gov.au. This document was obtained 
by a special request by the author. 

Baker, M. G., & Fidler, D. P. (2006). Global Public Health Surveillance under New 
International Health Regulations. Emerging Infectious Diseases, 12(7), 1058–1065. doi: 
10.3201/eid1207.051497 

Baldwin, R., & Weder di Mauro, B. (2020). Mitigating the COVID Economic Crisis: Act 
Fast and Do Whatever It. Retrieved May 20, 2020, from 
https://voxeu.org/content/mitigating-covid-economic-crisis-act-fast-and-do-whatever-it-
takes  

Bausch, D. G., & Schwarz, L. (2014). Outbreak of Ebola Virus Disease in Guinea: Where 
Ecology Meets Economy. PLoS Neglected Tropical Diseases, 8(7). doi: 
10.1371/journal.pntd.0003056 

Beaglehole, R., & Bonita, R. (2010). What is global health? Global health action, 3, 
10.3402/gha.v3i0.5142. https://doi.org/10.3402/gha.v3i0.5142 

Berke, P. R., & Campanella, T. J. (2006). Planning for Post disaster Resiliency. The 
ANNALS of the American Academy of Political and Social Science, 604(1), 192–
207. https://doi.org/10.1177/0002716205285533  

Bloom, D. E., & Cadarette, D. (2019). Infectious Disease Threats in the Twenty-First 
Century: Strengthening the Global Response. Frontiers in Immunology, 10. doi: 
10.3389/fimmu.2019.00549 

Brannen, S., Haig, C., & Schmidt, K. (2020). The Age of Mass Protests: Understanding an 
Escalating Global Trend. Retrieved May 20, 2020, from 
https://www.csis.org/analysis/age-mass-protests-understanding-escalating-global-trend 



 
 

78 

Bruckner, T. (2019). THE IGNORED PANDEMIC. A report from Transparency 
International Retrieved 29 April 2020, from http://ti-health.org/wp-
content/uploads/2019/03/IgnoredPandemic-WEB-v3.pdf  

Bruckner, T. (2019). The Ignored Pandemic. Retrieved May 27, 2020, from http://ti-
health.org/content/the-ignored-pandemic/ 

Burns, A.T., Mensbrugghe, D.V., & Timmer, H. (2006). Evaluating the economic 
consequences of avian influenza. Comfort, L. K., Ko, K., & Zagorecki, A. (2004). 
Coordination in Rapidly Evolving Disaster Response Systems: The Role of 
Information. American Behavioural Scientist, 48(3), 295–
313. https://doi.org/10.1177/0002764204268987 

Callaghan, E.G., Colton, J. (2008). Building sustainable & resilient communities: a 
balancing of community capital. Environ Dev Sustain 10, 931–942 (2008). 
https://doi.org/10.1007/s10668-007-9093-4 

Chor, D. (2010). Unpacking sources of comparative advantage: A quantitative 
approach. Journal of International Economics, 82(2), 152-167. 
doi:10.1016/j.jinteco.2010.07.004 

Christine Lagarde, I. (2017). Addressing Corruption with Clarity. Retrieved July 27, 2020, 
from https://www.imf.org/en/News/Articles/2017/09/18/sp091817-addressing-corruption-
with-clarity 

Clausen, B., Kraay, A., & Nyiri, Z. (2011). Corruption and Confidence in Public 
Institutions: Evidence from a Global Survey. The World Bank Economic Review, 25(2), 
212-249. Retrieved July 27, 2020, from www.jstor.org/stable/23029751 

Couture, J., & Breux, S. (2017). The differentiated effects of health on political 
participation. The European Journal of Public Health. doi:10.1093/eurpub/ckw245 

Delivorias, A., & Scholz, N. (2020). Economic impact of epidemics and pandemics. 
Retrieved May, 2020, from 
https://www.europarl.europa.eu/RegData/etudes/BRIE/2020/646195/EPRS_BRI(2020)64
6195_EN.pdf 

Devaux M. (2015). Income-related inequalities and inequities in health care services 
utilisation in 18 selected OECD countries. The European journal of health economics: 
HEPAC: health economics in prevention and care, 16(1), 21–33. 
https://doi.org/10.1007/s10198-013-0546-4 

Dhillon, R. S., & Kelly, J. D. (2015). Community Trust and the Ebola Endgame. New 
England Journal of Medicine,373(9), 787-789. doi:10.1056/nejmp1508413 

Donnelly, C. A., Malik, M. R., Elkholy, A., Cauchemez, S., & Van Kerkhove, M. D. 
(2019). Worldwide Reduction in MERS Cases and Deaths since 2016. Emerging 
Infectious Diseases, 25(9), 1758-1760. https://dx.doi.org/10.3201/eid2509.190143. 



 
 

79 

Eckermann, E. (2016). Resilience as a double-edged health promotion goal: Examples 
from Lao PDR. Health Promotion International. doi:10.1093/heapro/daw058 

Fidler, D. (2010). The Challenges of Global Health Governance. Retrieved 22 August 
2019, from 
https://cdn.cfr.org/sites/default/files/pdf/2010/05/IIGG_WorkingPaper4_GlobalHealth.pdf 

Fineberg, H. V. (2014). Pandemic Preparedness and Response — Lessons from the H1N1 
Influenza of 2009. New England Journal of Medicine, 370(14), 1335-1342. 
doi:10.1056/nejmra1208802 

Franchini, M. and Mannucci, P. (2015). Impact on human health of climate 
changes. European Journal of Internal Medicine, 26(1), pp.1-5. 

Freedom House. (2019). Expanding freedom and democracy. Retrieved January 27, 2020, 
from https://freedomhouse.org/ 

Gita Gopinath. (2020). The Great Lockdown: Worst Economic Downturn Since the Great 
Depression. A report presented by the International Monetary Fund. Retrieved July 27, 
2020, from https://blogs.imf.org/2020/04/14/the-great-lockdown-worst-economic-
downturn-since-the-great-depression/ 

Global Preparedness Monitoring Board (2019). A WORLD AT RISK - WHO. Retrieved 
January/February, 2020, from 
https://apps.who.int/gpmb/assets/annual_report/GPMB_annualreport_2019.pdf 

Global Preparedness Monitoring Board (2019). The state of governance and coordination 
for health emergency preparedness and response. A report presented by Global 
Preparedness Monitoring Board, University of Oxford, and Chatham House. Retrieved 
2019, from https://apps.who.int/gpmb/assets/thematic_papers/tr-1.pdf  

Gostin, Lawrence O. and Katz, Rebecca. (2016) "The International Health Regulations: 
The Governing Framework for Global Health Security" (2016). Georgetown Law Faculty 
Publications and Other Works. 1770.  
https://scholarship.law.georgetown.edu/facpub/1770 

Grossman, M. (1972): On the Concept of Health Capital and the Demand for Health, 
Journal of Political Economy, 80, 223-255.  

Gupta, V., Kraemer, J., Katz, R., Jha, A., Kerry, V., Sane, J., Ollgren, J. and Salminen, M. 
(2018). Analysis of results from the Joint External Evaluation: examining its strength and 
assessing for trends among participating countries. Journal of Global Health, Retrieved 
January 27, 2020, from https://www.ncbi.nlm.nih.gov/pubmed/30410738  

Hall, W., Jamieson, A., & Wardle, G. (2019). Advancing epidemics R&D to keep up with 
a changing world: Progress, challenge and opportunities. Retrieved December, 2019, from 
https://apps.who.int/gpmb/assets/thematic_papers/tr-3.pdf  

 



 
 

80 

Healy, L., & Link, R. (2012), Handbook of International Social Work: Human Rights, 
Development, and the Global Profession.: Oxford University Press. Retrieved 27 Jul. 
2020, from 
https://www.oxfordscholarship.com/view/10.1093/acprof:oso/9780195333619.001.0001/a
cprof-9780195333619. 

Heymann DL, Chen L, Takemi K, et al. (2015). Global health security: the wider lessons 
from the west African Ebola virus disease epidemic. Lancet. 2015;385(9980):1884-1901. 
doi:10.1016/S0140-6736(15)60858-3 

Ibrahim Oweiss, The Economics of the petrodollar, (1974). Georgetown University. 
Retrieved March 27, 2020, from http://faculty.georgetown.edu/imo3/petrod/petro2.htm  

Institute for Health Metrics and Evaluation (IHME). (2018). Findings from the Global 
Burden of Disease Study 2017. Seattle, WA: IHME, 2018. from 
http://www.healthdata.org/results/country-profiles 

International Federation of Red Cross and Red Crescent Societies. (2019). From words to 
action: Towards a community-cantered approach to preparedness and response in health 
emergencies. Retrieved December, 2019, from 
https://apps.who.int/gpmb/assets/thematic_papers/tr-5.pdf  

International Institute for Democracy & Electoral Assistance. (2019). The Global State of 
Democracy 2019. Retrieved January 12, 2020, from https://www.idea.int/data-
tools/tools/global-state-democracy-indices 

International Monetary Fund. (2018). Global Financial Stability Report—A Decade after 
the Global Financial Crisis: Are We Safer? Washington, DC, October. 2018 

International Monetary Fund. (2020). World Economic Outlook. April 2020. Retrieved 
July 27, 2020, from https://www.imf.org/en/publications/weo 

International Working Group for Financing Preparedness. (2017) From Panic and Neglect 
to Investing in Health Security: Financing Pandemic Preparedness at a National Level. 
Washington, DC: World Bank; 2017. 
http://pubdocs.worldbank.org/en/890291523304595565/FINAL-IWG-Report-3-5-18.pdf. 
Accessed Dec 24, 2019.  

Jetter, M., Agudelo, A. M., & Hassan, A. R. (2015). The Effect of Democracy on 
Corruption: Income is Key. World Development, 74, 286-304. 
doi:10.1016/j.worlddev.2015.05.016 

Johns Hopkins Center for Health Security. (2019).  Preparedness for a High-Impact 
Respiratory Pathogen Pandemic Https://apps.who.int/gpmb/assets/thematic_papers/tr-
6.pdf. Retrieved December 2019. 

Kamradt-Scott, A. (2016). WHO’s to blame? The World Health Organization and the 
2014 Ebola outbreak in West Africa. Third World Quarterly, 37(3), 401-418. 
doi:10.1080/01436597.2015.1112232 



 
 

81 

Kaushik, S., Koh, W., Hammer, C., & Hadji, L. (2020). World Bank Open Data. 
Retrieved July 28, 2020, from https://data.worldbank.org/ 

Keiner, M. (2005). Re-emphasizing sustainable development? The concept of? 
Evolutionability? Environment, Development and Sustainability, 6(4), 379-392. 
doi:10.1007/s10668-005-5737-4 

Khan, Y., O’Sullivan, T., Brown, A., Tracey, S., Gibson, J., Généreux, M., . . . Schwartz, 
B. (2018). Public health emergency preparedness: A framework to promote 
resilience. BMC Public Health, 18(1). doi:10.1186/s12889-018-6250-7 

Kickbusch I. (2016). Global Health Governance Challenges 2016 - Are We 
Ready? International journal of health policy and management, 5(6), 349–353. 
https://doi.org/10.15171/ijhpm.2016.27 

Kickbusch, I. (2006). The need for a European Strategy on Global Health. Retrieved 
March 2020, from https://journals.sagepub.com/doi/pdf/10.1080/14034940600973059 

Kieny, M. and Dovlo, D. (2015). Beyond Ebola: a new agenda for resilient health 
systems. The Lancet, 385(9963), pp.91-92. 

Kinross, J. M., Roon, A. C., Holmes, E., Darzi, A., & Nicholson, J. K. (2008). The human 
gut microbiome: Implications for future health care. Current Gastroenterology 
Reports, 10(4), 396-403. doi:10.1007/s11894-008-0075-y 

Kirigia, J. M., Muthuri, R. D., Nabyonga-Orem, J., & Kirigia, D. G. (2015). Counting the 
cost of child mortality in the World Health Organization African region. BMC Public 
Health, 15(1). doi:10.1186/s12889-015-2465-z 

Kirigia, J. M., Muthuri, R. N., & Muthuri, N. G. (2019). The monetary value of human 
lives lost through Ebola virus disease in the Democratic Republic of Congo in 2019. BMC 
Public Health, 19(1). doi:10.1186/s12889-019-7542-2 

Knutsen, C. H., & Rasmussen, M. B. (2020). Majoritarian systems, rural groups, and 
(arrested) welfare state development. International Political Science Review, 41(2), 238–
254. https://doi.org/10.1177/0192512118809106 

Kolenikov, S., & Angeles, G. (2009). Socioeconomic Status Measurement with Discrete 
Proxy Variables: Is Principal Component Analysis A Reliable Answer? Review of Income 
and Wealth, 55(1), 128-165. doi:10.1111/j.1475-4991.2008.00309.x 

Koplan, J. P., Bond, T. C., Merson, M. H., Reddy, K. S., Rodriguez, M. H., Sewankambo, 
N. K., … (2009). The consortium of Universities for Global Health Executive Board. 
(2009). Towards a common definition of global health. Retrieved March 29, 2020, from 
https://www.ncbi.nlm.nih.gov/pubmed/19493564/ 

Koplan, J. P., Bond, T. C., Merson, M. H., Reddy, K. S., Rodriguez, M. H., Sewankambo, 
N. K., Wasserheit, J. N., & Consortium of Universities for Global Health Executive Board 
(2009). Towards a common definition of global health. Lancet (London, 
England), 373(9679), 1993–1995. https://doi.org/10.1016/S0140-6736(09)60332-9 



 
 

82 

Kose, M. A., & Ohnsorge, F. (2019). A decade after the global recession: lessons and 
challenges for emerging and developing economies. Washington, DC: World Bank Group. 
Retrieved March 29, 2020, from  
https://www.worldbank.org/en/research/publication/decade-after-global-recession  

Kruk MargaretE, Ling EmiliaJ, Bitton Asaf, Cammett Melani, Cavanaugh Karen, Chopra
Mickey et al. (2017). Building resilient health systems: a proposal for a resilience index 
BMJ  2017;  357 :j2323 

Kutzin, J., & Sparkes, S. P. (2016). Health systems strengthening, universal health 
coverage, health security and resilience. Bulletin of the World Health Organization, 94(1), 
2-2. doi:10.2471/blt.15.165050 

Kverndokk, S. (2000). Why do people demand health? [online] Med.uio.no. Available at: 
https://www.med.uio.no/helsam/forskning/nettverk/hero/publikasjoner/skriftserie/2000/H
ERO_2000_5.pdf [Accessed 12 Nov. 2019]. 

Lassa, J. A., Surjan, A., Caballero-Anthony, M., & Fisher, R. (2019). Measuring political 
will: An index of commitment to disaster risk reduction. International Journal of Disaster 
Risk Reduction, 34, 64-74. doi:10.1016/j.ijdrr.2018.11.006 

Malaria eradication: benefits, future scenarios, and feasibility. (2019). Executive 
summary, WHO Strategic Advisory Group on Malaria Eradication. (2019, October). 
Retrieved March 20, 2020, from https://www.who.int/publications-detail/strategic-
advisory-group-malaria-eradication-executive-summary 

Marmot, M., Friel, S., Bell, R., Houweling, T. A., & Taylor, S. (2008). Closing the gap in 
a generation: Health equity through action on the social determinants of health. The 
Lancet, 372(9650), 1661-1669. doi:10.1016/s0140-6736(08)61690-6  

Marshall, M., & Elzinga-Marshall, G. (2017). Global Report 2017: Conflict, Governance 
and State Fragility. Retrieved January 12, 2020, from 
https://www.systemicpeace.org/polityproject.html 

Meltzer, H., Gatward, R. Goodman & Ford, T. (2003) Mental health of children and 
adolescents in Great Britain, International Review of Psychiatry, 15:1-2, 185-
187, DOI: 10.1080/0954026021000046155 

Moodystuart, S. (2002). Globalization in the 21st Century: An Economic Basis for 
Development. Corporate Environmental Strategy, 9(2), 115–121. DOI: 10.1016/s1066-
7938(02)00017-9 

Moon, S., Sridhar, D., Pate, M. A., Jha, A. K., Clinton, C., Delaunay, S., Edwin, V., 
Fallah, M., Fidler, D. P., Garrett, L., Goosby, E., Gostin, L. O., Heymann, D. L., Lee, K., 
Leung, G. M., Morrison, J. S., Saavedra, J., Tanner, M., Leigh, J. A., Hawkins, B., … 
Piot, P. (2015). Will Ebola change the game? Ten essential reforms before the next 
pandemic. The report of the Harvard-LSHTM Independent Panel on the Global Response 
to Ebola. Lancet (London, England), 386(10009), 2204–2221. 
https://doi.org/10.1016/S0140-6736(15)00946-0 



 
 

83 

Moore, M., Gelfeld, B., Okunogbe, A., & Paul, C. (2016). Identifying Future Disease Hot 
Spots: Infectious Disease Vulnerability Index. Retrieved December, 2019, from 
https://www.rand.org/content/dam/rand/pubs/research_reports/RR1600/RR1605/RAND_
RR1605.pdf 

National Academies of Sciences, Engineering, and Medicine (2018). Understanding the 
Economics of Microbial Threats: Proceedings of a Workshop. Washington, DC: The 
National Academies Press. https://doi.org/10.17226/25224.  

National Academies of Sciences, Engineering, and Medicine (2019). Exploring Lessons 
Learned from a Century of Outbreaks: Readiness for 2030: Proceedings of a Workshop. 
Washington, DC: The National Academies Press. https://doi.org/10.17226/25391.  

National Center for Health Statistics, & Centers for Disease Control and Prevention. 
(2020). The Road Ahead for CDC and GHSA. (2020, February 14). Retrieved April 12, 
2020, from https://www.cdc.gov/globalhealth/security/ghsa5year/the-road-ahead.html 

National Center for Health Statistics, & Centers for Disease Control and Prevention. 
(2019). What is Ebola Virus Disease? Retrieved February 27, 2020, from 
https://www.cdc.gov/vhf/ebola/about.html 

National Center for Health Statistics, & Centers for Disease Control and Prevention. 
(2020). The Road Ahead for CDC and GHSA. (2020). Retrieved January 27, 2020, from 
https://www.cdc.gov/globalhealth/security/ghsa5year/the-road-ahead.html  

Newbold, P., Carlson, W., & Thorne, B. (2013). Statistics for Business and Economics, 
8th Edition (Eighth ed.). Pearson. doi:ISBN-13: 9780132745659 

Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008). 
Community resilience as a metaphor, theory, set of capacities, and strategy for disaster 
readiness. American journal of community psychology, 41(1-2), 127–150. 
https://doi.org/10.1007/s10464-007-9156-6 

Noyce, R. S., Lederman, S., & Evans, D. H. (2018) Construction of an infectious 
horsepox virus vaccine from chemically synthesized DNA fragments. Retrieved February 
15, 2020, from https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188453 

O'Neill, J. (2014). Antimicrobial resistance: Tackling a crisis for the health and wealth of 
nations. "Wellcome Trust (London, England)". Retrieved 2014, from https://amr-
review.org/sites/default/files/AMR%20Review%20Paper%20-
%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%20of%20natio
ns_1.pdf 

OECD/Eurostat/WHO (2017), A System of Health Accounts 2011: Revised edition, OECD 
Publishing, Paris, https://doi.org/10.1787/9789264270985-en. 

Ooms G, Beiersmann C, Flores W, et al (2017). Synergies and tensions between universal 
health coverage and global health security: why we need a second ‘Maximizing Positive 
Synergies’ initiative. BMJ Global Health 2017;1: e000217. doi:10.1136/ bmjgh-2016-
000217  



 
 

84 

Oppenheim B, Gallivan M, Madhav NK, et al. (2019). Assessing global preparedness for 
the next pandemic: development and application of an Epidemic Preparedness Index. BMJ 
Glob Health 2019;4:e001157. doi:10.1136/ bmjgh-2018-001157  

Paton, D. and Johnston, D. (2001). Disasters and communities: vulnerability, resilience 
and preparedness. Disaster Prevention and Management: An International Journal, 10(4), 
pp.270-277. 

Pearce, B. (2020). COVID-19 Updated Impact Assessment. International Aviation and 
Transportation Association (IATA) Retrieved 7 April 2020, from 
https://www.iata.org/en/iata-repository/publications/economic-reports/third-impact-
assessment/  

Peter Sands. (2019). Outbreak Readiness and Business Impact: Protecting Lives and 
Livelihoods across the Global Economy. A white paper presented by World Economic 
Forum, & Harvard Global Health Institute Retrieved January 27, 2020, from 
https://www.weforum.org/whitepapers/outbreak-readiness-and-business-impact-
protecting-lives-and-livelihoods-across-the-global-economy  

Prevent Epidemics. (2018). How prepared is your country for the next epidemic? 
Retrieved April, 2020, from https://resolvetosavelives.org/assets/Resources/Prevent-
Epidemics-Website-Factsheet.pdf  

Raworth, K. (2018). Doughnut economics: seven ways to think like a 21st-century 
economist. London: Random House Business Books. 

Rook, G. A. (2009). Review series on helminths, immune modulation and the hygiene 
hypothesis: The broader implications of the hygiene hypothesis. Immunology, 126(1), 3-
11. doi:10.1111/j.1365-2567.2008.03007.x 

Rowlingson, K. (2011). Does income inequality cause health and social problems? 
Retrieved 29 May 2020, from 
https://www.jrf.org.uk/sites/default/files/jrf/migrated/files/Rowlingson-Income-eBook.pdf 

Saksena, P., Hsu, J., & Evans, D. B. (2014). Financial risk protection and universal health 
coverage: evidence and measurement challenges. PLoS medicine, 11(9), e1001701. 
https://doi.org/10.1371/journal.pmed.1001701 

Saltman, R. B., Busse, R., & Mossialos, E. (2002). Regulating entrepreneurial behaviour 
in European health care systems. Copenhagen: WHO Regional Office for Europe. 

Sands et al., (2017). From panic and neglect to investing in health security: financing 
pandemic preparedness at a national level (English). Washington, D.C.: World Bank 
Group. http://documents.worldbank.org/curated/en/979591495652724770/From-panic-
and-neglect-to-investing-in-health-security-financing-pandemic-preparedness-at-a-
national-level 

  



 
 

85 

Schwab, K. (2019). The Global Competitiveness Report 2019. Retrieved December, 2019, 
from http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf 

Smith, J., & Noble, H. (2015). Reviewing the literature: Table 1. Evidence Based 
Nursing, 19(1), 2-3. doi:10.1136/eb-2015-102252 

Smith, K. M., Machalaba, C. C., Seifman, R., Feferholtz, Y., & Karesh, W. B. (2019). 
Infectious disease and economics: The case for considering multi-sectoral impacts. 
Retrieved March 20, 2020, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6330263/ 

Snyder, M. R., & Ravi, S. J. (2018). 1818, 1918, 2018: Two Centuries of 
Pandemics. Health security, 16(6), 410–415. https://doi.org/10.1089/hs.2018.0083 

Talisuna A, Yahaya AA, Rajatonirina SC, et al. Joint external evaluation of the 
International Health Regulation (2005) capacities: current status and lessons learnt in the 
WHO African region. BMJ Global Health 2019;4: e001312. doi:10.1136/ bmjgh-2018-
001312 

The Alliance for Health Security Cooperation (2019). [online] Available at: 
https://www.alliancehsc.org/global-health-security-and-ihr-implementation/joint-external-
evaluation-jee/ [Accessed 10 Nov. 2019]. 

The Global Health Security Index. (2019). The Global Health Security Index. Retrieved 
January 15, 2020, from https://www.ghsindex.org/ 

The Independent Oversight and Advisory Committee for the WHO Health Emergencies 
Programme. (2019). From “never again” to the “new normal”: What does the 2018–2019 
Ebola outbreak in the Democratic Republic of the Congo tell us about the state of global 
epidemic and pandemic preparedness and response? Retrieved December, 2019, from 
https://apps.who.int/gpmb/assets/thematic_papers/tr-7.pdf  

The Pharmaceutical Industry in Figures. (2019). European Federation of Pharmaceutical 
Industries and Associations. Retrieved from https://www.efpia.eu/media/412931/the-
pharmaceutical-industry-in-figures-2019.pdf 

Tognotti E. (2013). Lessons from the history of quarantine, from plague to influenza 
A. Emerging infectious diseases, 19(2), 254–259. https://doi.org/10.3201/eid1902.120312 

Tognotti, E. (2013). Lessons from the History of Quarantine, from Plague to Influenza A. 
Retrieved April 27, 2020, from https://dx.doi.org/10.3201/eid1902.120312 

Transparency International. (2020). 2019 - CPI. Retrieved February 27, 2020, from 
https://www.transparency.org/en/cpi/2019 

Tweheyo R, Daker-White G, Reed C, et al.(2017). ‘Nobody is after you; it is your 
initiative to start work’: a qualitative study of health workforce absenteeism in rural 
Uganda BMJ  



 
 

86 

Tzu-I Tsai, Wen-Ry Yu, Shoou-Yih D Lee. (2018). Is health literacy associated with 
greater medical care trust?, International Journal for Quality in Health Care, Volume 30, 
Issue 7, August 2018, Pages 514–519, https://doi.org/10.1093/intqhc/mzy043 

Undp Regional Bureau for Africa United Nations Development Program. (2015). Socio-
Economic Impact of Ebola Virus Disease in West African Countries A call for national 
and regional containment, recovery and prevention. Retrieved 29 May 2020, from 
https://www.undp.org/content/dam/rba/docs/Reports/ebola-west-africa.pdf  

UNDRR. (2015). Sendai Framework for Disaster Risk Reduction 2015-2030. Retrieved 
October 27, 2019, from https://www.undrr.org/publication/sendai-framework-disaster-
risk-reduction-2015-2030 

United Nation. (1987). World Commission on Environment and Development WCED.:. 
Sustainable Development Knowledge Platform. Retrieved February 2, 2020, from 
https://sustainabledevelopment.un.org/milestones/wced  

United Nation. (2019). Human Development Reports. Retrieved July 27, 2020, from 
http://hdr.undp.org/en/composite/HDI 

United Nation. (2019). Sustainable Development Goals.:. Sustainable Development 
Knowledge Platform. [online] Available at: 
https://sustainabledevelopment.un.org/?menu=1300 [Accessed 14 Oct. 2019]. 

United Nation. (2020). About the Sustainable Development Goals – United Nations 
Sustainable Development. Retrieved July 27, 2020, from 
https://www.un.org/sustainabledevelopment/sustainable-development-goals/ 

Wenham C, Katz R, Birungi C, et al. (2019). Global health security and universal health 
coverage: from a marriage of convenience to a strategic, effective partnership. BMJ Glob 
Health 2019;4:e001145. doi:10.1136/ bmjgh-2018-001145  

Whetten, K., Leserman, J., Whetten, R., Ostermann, J., Thielman, N., Swartz, M., & 
Stangl, D. (2006). Exploring lack of trust in care providers and the government as a 
barrier to health service use. American journal of public health, 96(4), 716–721. 
https://doi.org/10.2105/AJPH.2005.063255 

WHO & World Bank. (2017) Tracking universal health coverage: 2017 global monitoring 
report. World Health Organization and International Bank for Reconstruction and 
Development / The World Bank; 2017. 
https://apps.who.int/iris/bitstream/handle/10665/259817/9789241513555-
eng.pdf?sequence=1  Licence: CC BY-NC-SA 3.0 IGO.  

Wooldridge, J. (2009). Introductory Econometrics A ModErn Approach (Fifth ed.) [ISBN-
10: 1-111-53104-8]. 5191 Natorp Boulevard Mason, OH 45040 USA, OH: South-
Western, Cengage Learning. Retrieved 2013, from 
https://economics.ut.ac.ir/documents/3030266/14100645/Jeffrey_M._Wooldridge_Introdu
ctory_Econometrics_A_Modern_Approach__2012.pdf. 



 
 

87 

World Bank. (1997). Helping Countries Combat Corruption, a report of the Poverty 
Reduction and Economic Management network. Retrieved January 28, 2020From 
http://www1.worldbank.org/publicsector/anticorrupt/corruptn/corrptn.pdf   

World Bank. (2018). Climate Change Could Force Over 140 Million to Migrate Within 
Countries by 2050: World Bank Report. Retrieved July 28, 2020, from 
https://www.worldbank.org/en/news/press-release/2018/03/19/climate-change-could-
force-over-140-million-to-migrate-within-countries-by-2050-world-bank-report 

World Bank. (2019). Pandemic Preparedness Financing STATUS UPDATE. Retrieved 
December 2019, from https://apps.who.int/gpmb/assets/thematic_papers/tr-4.pdf 

World Bank. (2020). Digital Adoption Index. Retrieved January 28, 2020, from 
https://www.worldbank.org/en/publication/wdr2016/Digital-Adoption-Index 

World Health Organization (2019). [online] Available at: 
https://apps.who.int/iris/bitstream/handle/10665/325637/WER24may2019-xxi-xxiv-eng-
fre.pdf?sequence=1&isAllowed=y [Accessed 5 Nov. 2019]. 

World Health Organization (2019). Strategic Partnership for IHR and Health Security 
(SPH) | Building Stronger Health Systems for Sustainable Health Security. [online] 
Available at: https://extranet.who.int/sph/country-planning [Accessed 10 Nov. 2019]. 

World Health Organization, 2018 AAR WHO. (2019). Guidance for after action review 
(AAR). Retrieved September 27, 2019, from https://www.who.int/ihr/publications/WHO-
WHE-CPI-2019.4/en/ 

World Health Organization. (1983) The International Health Regulations (1969). 
Retrieved July 28, 2020, from https://www.who.int/ihr/current/en/ 

World Health Organization. (2000). The WORLD HEALTH REPORT 2000. Retrieved 14 
January 2020, from https://www.who.int/whr/2000/en/whr00_en.pdf?ua=1 

World Health Organization. (2005). Communicable disease control in emergencies: A 
field manual edited by M. A. Connolly. Retrieved March, 2020, from 
http://whqlibdoc.who.int/publications/2005/9241546166_eng.pdf?ua=1  

World Health Organization. (2009). Frequently asked questions about the International 
Health Regulations (2005). Retrieved January 2020, from 
https://www.who.int/ihr/about/FAQ2009.pdf 

World Health Organization. (2014). Definitions: Emergencies. Retrieved July 29, 2020, 
from https://www.who.int/hac/about/definitions/en/  

World Health Organization. (2014). Metrics: Disability-Adjusted Life Year (DALY). 
Retrieved July 27, 2020, from 
https://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/ 

  



 
 

88 

World Health Organization. (2016). GLOBAL TECHNICAL STRATEGY FOR 
MALARIA 2016–2030. Retrieved 2019, from 
https://apps.who.int/iris/bitstream/handle/10665/176712/9789241564991_eng.pdf;jsession
id=129792FF3EB38A7E625A3A49917E3BE4?sequence=1 

World Health Organization. (2016). IHR (2005) Monitoring and Evaluation framework. 
Joint External Evaluation (2016). Retrieved June 27, 2019, from 
https://www.who.int/ihr/publications/WHO_HSE_GCR_2016_2/en/  

World Health Organization. (2016). International Health Regulations (2005). (2016). 
Retrieved March 20, 2020, from https://www.who.int/ihr/publications/9789241580496/en/ 

World Health Organization. (2016). What is health promotion? Retrieved May 29, 2020, 
from https://www.who.int/news-room/q-a-detail/what-is-health-promotion  

World Health Organization. (2017) Development, monitoring and evaluation of functional 
core capacity for implementing the International Health Regulations (2005): Concept note. 
Retrieved November 27, 2019, from 
https://www.who.int/ihr/publications/concept_note_201507/en/ 

World Health Organization. (2017). International Health Regulations (2005). Retrieved 
February 27, 2020, from https://www.who.int/ihr/publications/9789241580496/en/ 

World Health Organization. (2017). WHO Simulation Exercise Manual. Retrieved 
September 27, 2019, from https://www.who.int/ihr/publications/WHO-WHE-CPI-
2017.10/en/ 

World Health Organization. (2018). Antimicrobial resistance. Retrieved July 28, 2020, 
from https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance 

World Health Organization. (2018). Climate change. Retrieved July 28, 2020, from 
https://www.who.int/health-topics/climate-change 

World Health Organization. (2018). International Health Regulations (2005) : guidance 
document for the State Party self-assessment annual reporting tool. World Health 
Organization. https://apps.who.int/iris/handle/10665/272438. License: CC BY-NC-SA 3.0 
IGO 

World Health Organization. (2018). NAPHS for all: a 3-step strategic framework for 
national action plan for health security. World Health 
Organization. https://apps.who.int/iris/handle/10665/278961. License: CC BY-NC-SA 3.0 
IGO 

World Health Organization. (2018). State Party self-assessment annual reporting tool. 
International Health Regulations (2005) Retrieved September 27, 2019, from 
https://www.who.int/ihr/publications/WHO-WHE-CPI-2018.16/en/ 

World Health Organization. (2018). TB causes 1 in 3 HIV deaths. (2018). Retrieved 
February 18, 2020, from https://www.who.int/hiv/mediacentre/news/hiv-tb-patient-
centred-care/en/ 



 
 

89 

World Health Organization. (2019) NAPHS for all: a country implementation guide for 
national action plan for health security (NAPHS). Geneva: World Health Organization; 
2019. Licence: CC BY-NC-SA 3.0 IGO.). Retrieved from 
https://apps.who.int/iris/bitstream/handle/10665/312220/WHO-WHE-CPI-19.5-
eng.pdf?sequence=1. 

World Health Organization. (2019). Ebola virus disease. Retrieved December 15, 2019, 
from https://www.who.int/health-topics/ebola/ 

World Health Organization. (2019). IHR States Parties Self-Assessment Annual Reporting 
(SPAR). Retrieved July 27, 2020, from https://extranet.who.int/e-spar/ 

World Health Organization. (2019). Joint External Evaluation tool (JEE tool) - second 
edition. Retrieved January 27, 2020, from 
https://www.who.int/ihr/publications/WHO_HSE_GCR_2018_2/en/ 

World Health Organization. (2019). Stronger collaboration, better health: global action 
plan for healthy lives and well-being for all. Strengthening collaboration among 
multilateral organizations to accelerate country progress on the health-related Sustainable 
Development Goals. Geneva: World Health Organization; 2019. 
https://apps.who.int/iris/rest/bitstreams/1250381/retrieve Licence: CC BY-NC-SA 3.0 
IGO.  

World Health Organization. (2019). Thematic Paper on the Status of Country 
Preparedness Capacities. Retrieved December, 2019, from 
https://apps.who.int/gpmb/assets/thematic_papers/tr-2.pdf  

World Health Organization. (2019). Universal health coverage (UHC). Retrieved April 
27, 2020, from https://www.who.int/news-room/fact-sheets/detail/universal-health-
coverage-(uhc) 

World Health Organization. (2019). WHO BENCHMARKS for International Health 
Regulations (IHR). Retrieved December 27, 2019, from 
https://apps.who.int/iris/bitstream/handle/10665/311158/9789241515429-
eng.pdf?sequence=1 

World Health Organization. (2019). World health statistics 2019: Monitoring health for 
the SDGs, sustainable development goals. Retrieved March 27, 2020, from 
https://www.who.int/gho/publications/world_health_statistics/2019/EN_WHS_2019_TOC
.pdf 

World Health Organization. (2020). Dengue and severe dengue. Retrieved July 27, 2020, 
from https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue 

World Health Organization. (2020). IHRMEF. Retrieved July 27, 2020, from 
https://extranet.who.int/sph/ihrmef 

  



 
 

90 

World Health Organization. (2020). National Action Plan for Health Security. (2020). 
Retrieved from https://extranet.who.int/sph/country-planning.  

World Health Organization. (2020). Refugee and migrant health. Retrieved July 28, 2020, 
from https://www.who.int/migrants/en/ 

World Health Organization. 2019.World malaria report 2019. Geneva: World Health 
Organization; 2019. Licence: CC BY-NC-SA 3.0 IGO.  

World Health Statistics 2019: Monitoring health for the SDGs. (2019, May 23). Retrieved 
March 22, 2020, from 
https://www.who.int/gho/publications/world_health_statistics/2019/en/ 

Yazbeck, A. S., & Soucat, A. (2019). When Both Markets and Governments Fail 
Health. Health Systems & Reform, 5(4), 268–279. DOI: 10.1080/23288604.2019.1660756 

  



 
 

91 

7 The Appendix  
Appendix I - The Intensity and severity of outbreaks  

As illustrated earlier, the WHO has identified 12,012 outbreaks between 1980 - 2013 which 
impacted 44 million humans, with a monthly rate of 7000 new signals of potential outbreaks. 
The following tables shows the circadian waves outbreaks across history with its fatality rate. 

Table.0.1; Intensity and severity of outbreaks (Bloom & Cadarette, 2019; WHO,2020) 

 
  

 
 
46 John Hopkins University. (2020). COVID-19 Map. Retrieved July 20, 2020, from https://coronavirus.jhu.edu/map.html 

Disease/ 
Outbreak 

Causative 
Microorganism Timeline Location Reported cases/ Fatality 

Influenza 
(Spanish flu) 

Influenza A 
Virus_H1N1 1918–1920 Global Estimated around 500 million cases 

with 30 to 100 million fatalities 
Influenza 

(Asian flu) 
Influenza A 
Virus- H2N2 1957–1958 Global 1 - 2 million fatalities 

Influenza 
(Hong Kong 

flu) 

Influenza A 
Virus- H3N2 1968–1969 Global 500,000 - 2 million fatalities 

AIDS HIV Virus 1960 - Now Global 70 million cases and 35 million 
fatalities 

Cholera 
Bacterium  

Vibrio cholerae-
B 

1961- Now Global 1.4 - 4 million cases annually while 
21,000 - 143,000 fatality yearly 

Smallpox Variola Virus 1974 India 130,000 cases while 26,000 
fatalities 

Plague Bacterium 
Yersinia Pestis 1994 India 693 suspected cases while 56 

fatalities 

SARS SARS CoV 2002–2003 from China to 
37 countries 8,098 cases while 774 fatalities 

Avian Flu Influenza A 
Virus H5N1 2003- Now Global 861 reported cases while 455 

fatalities 
Influenza 

(Swine flu) Influenza Virus 2009- Now Global 284,000 fatalities 

MERS MERS CoV 2012 - Now Global 2494 confirmed cases while 858 
fatalities 

Ebola HF Ebola Virus 2014 – 2016 Sub Saharan 28,600 cases and 11,325 fatalities 
confirmed registered 

Zika Fever Zika Virus 2015- Now The Americas 
& Africa 

An unknown number of cases while 
No registered fatality 

Yellow Fever Dengue Virus 2016 - Now Global 100 million cases while 38,000 
fatalities 

Plague Bacterium 
Yersinia Pestis 2017 Madagascar 2,417 cases while 209 fatalities 

COVID-19 SARS-CoV-2 ongoing Global 16 million cases and 600.000 
fatalities46 
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Appendix II- The vaccine production priority list by the WHO (2020) 
As discussed previously, the arena of global health security is a complex with plenty of key 
players and several priorities, while WHO state’s their vaccine priority plan as illustrated in 
table  

Table 0.1; WHO’s Blueprint of highly potential pathogens causing disruptive epidemics  
(WHO,2020; Bloom & Cadarette, 2019) 

Disease Definition Achieved Progress 

COVID-19 • Caused by the new SARS-CoV-2. 
• with fatality rate from 4 to 14 %.  

• A vaccine is currently 
under development. 

• Multiple medications 
under investigation.  

Crimean Congo 
haemorrhagic fever 

• Haemorrhagic fever caused by vector. 
• It has a fatality rate of up to 40%.  
• Human-to-human transmission is possible. 

• No vaccine available. 
• Ribavirin (antiviral) 

provides some treatment 
benefit 

Ebola virus disease 
 & 

Marburg virus 
disease 

• Haemorrhagic fever caused by a virus 
transmitted from wild animals. 

• It has a fatality rate up to 90%.  
• Human-to-human transmission is possible. 

• Experimental vaccine. 
• No treatments available 

Lassa fever 

• Haemorrhagic fever caused by a virus 
transmitted from indirect contact with 
infected rodent. 

• It has a fatality rate of 15%.  
• Human-to-human transmission is possible. 

Vaccine is 
underdevelopment 
& funded by CEPI 

 MERS-CoV 

• Respiratory disease caused by a 
coronavirus transmitted by camels 

• with a fatality rate of 35% 
• Human to human transmission is limited  

Vaccine is 
underdevelopment 
& funded by CEPI 

Nipah & henipaviral 
diseases 

• Disease caused by a virus transmitted by 
fruit bats, pigs, and humans 

• The case-fatality rate is 40- 70 %. 

Vaccine is 
underdevelopment 
& funded by CEPI 

Rift Valley fever 

• Disease caused by a virus transmitted by 
direct or indirect contact of infected 
animals, or by mosquitos.  

• Up to 50% case-fatality rate in patients 
with haemorrhagic fever.  

• No human-to-human transmission 
reported. 

• An experimental, 
unlicensed vaccine 
exists but is not 
commercially available. 

• CEPI calling for a new 
vaccine 

Zika 
• Disease caused by a flavivirus transmitted 

by mosquitoes. 
• Human-to-human transmission is possible. 

No vaccine available 

Disease X 
• Disease X represents unknows pathogen 

with high susceptibility of causing an 
emerging pandemic 
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The Appendix III- Joint External Evaluation Report core capacities 
The coming tables share the detailed core capacities of Joint External Evaluation report of 
prevention, detection, respond, point of entry, chemical & radiation. 

Table 0.1; JEE's core capacity of prevention (WHO,2018) 

Prevention 

Description 
A holistic approach based on One Health concept which is assessed by 7 indicators, 
aiming to reduce incidence, exposure, and transmission of any infectious pathogens that 
might cause a public health emergency. 

Indicator 

P.1.National Legislation, Policy, and Financing. 

P.2.IHR Coordination, Communication, and Advocacy. 
P.3.Antimicrobial Resistance. 
P.4.Zoonotic Disease. 
P.5.Food Safety 
P.6.Biosafety and Biosecurity 
P.7.Immunization 

Measurement 

P.1.1 The State has assessed, adjusted and 
aligned its domestic legislation, policies and 
administrative arrangements in all relevant 
sectors, to enable compliance with the IHR. 

P.1.2 Financing6 is available for the 
implementation of IHR capacities 

P.1.3 Financing is available for the 
implementation of IHR capacities47. 

P.1.4 A financing mechanism and funds 
are available for the timely response to 
public health emergencies48 

P.2.1 A functional mechanism established for the coordination and integration of relevant 
sectors in the implementation of IHR 
P.3.1 Effective multisectoral coordination 
on AMR P.3.2 Surveillance of AMR 

P.3.3 Infection prevention and control. 
P.3.4 Optimize the use of antimicrobial 
medicines in human and animal health and 
agriculture. 

P.4.1 Coordinated surveillance4 systems in 
place in the animal health and public health 
sectors for zoonotic diseases/pathogens 
identified as joint priorities. 

P.4.2 Mechanisms for responding to 
infectious and potentially zoonotic 
diseases established and functional. 

P.5.1 Surveillance systems in place for the 
detection and monitoring of foodborne 
diseases and food contamination. 

P.5.2 Mechanisms are established and 
functioning for the response and 
management of food safety emergencies49. 

P.6.1 Whole-of-government biosafety and 
biosecurity system in place for all sectors 
(including human, animal and agriculture 
facilities). 

P.6.2 Biosafety and biosecurity training 
and practices in all relevant sectors 
(including human, animal, and 
agriculture). 

P.7.1 Vaccine coverage (measles) as part of 
a national program. 

P.7.2 National vaccine access and 
delivery. 

 

 
 
47 P 1.3 is disclosed for 95 countries except for Central Africa, Congo, Gabon, Guinea Bissau, Malawi, Sao Tome, Uganda, 
Iraq, Georgia, Lithuania, Moldova, Serbia, Timor Leste, New Zealand and Philippines. 
48 P.1.4 is disclosed for 95 countries except for Uganda. 
49 P5.2 is disclosed for 95 countries except for Central Africa, Congo, Gabon, Guinea Bissau, Malawi, Sao Tome, Iraq, 
Georgia, Lithuania, Moldova, Serbia, Slovenia, Timor Leste, New Zealand and Philippines. 
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Table 0.2; JEE's core capacities of detection, (WHO,2018) 

Detection  

Description 

National and international surveillance, communication and resource management framework 
which consists of 4 main indicators to secure an efficient and robust communication process 
within the member state agencies internally as well as between member state and global 
organizations such as WHO, FAO, OIE. 

Indicators 
  

D.1.National Laboratory system 
D.2.Surveillance. 
D.3.Reporting 
D.4.Human Resources 

Measurement 

D.1.1 Laboratory testing for the detection of 
priority diseases. D.1.2 Specimen referral and transport system. 

D.1.3 Effective national diagnostic network. D.1.4 Laboratory quality system. 
D.2.1 Surveillance systems. D.2.2 Use of electronic tools. 
D.2.3 Analysis of surveillance data. 
D.3.1 System for efficient reporting to FAO, OIE, 
and WHO. 

D.3.2 Reporting network and protocols in the 
country. 

D.4.1 An up-to-date multisectoral workforce 
strategy is in place. 

D.4.2 Human resources are available to effectively 
implement IHR. 

D.4.3. In-service training is available. D.4.4 FETP or other applied epidemiology training 
program is in place50 

 
Table 0.3; JEE's core capacities of point of entry, (WHO,2018) 

 
 

Table 0.4; JEE's core capacities of radiation emergencies, (WHO,2018) 

 

 
 
50 D 4.4. is disclosed for 95 countries except for Central Africa, Congo, Gabon, Guinea Bissau, Malawi, Sao Tome, Uganda, Iraq, Georgia, 
Lithuania, Moldova, Serbia, Timor Leste, New Zealand and Philippines. 

Point of Entry 

Description 

The ability of member states to demonstrate efficient IHR core capacities of prevention, 
detection, and response at the designated point of entry either seaport, airport and or border 
checkpoints, aiming for timely detection and effective response to any potential hazards that 
occur at states point of entry. 

Indicator Point of Entry 

Measurement PoE.1 Routine capacities established at points 
of entry 

PoE.2 Effective public health response at 
points of entry 

Radiation Emergencies 

Description 

A member states the ability to exercise surveillance and response in case of radiological 
emergencies and nuclear accidents threat. This requires effective communication and 

intersectoral collaboration between the sectors involved with radiation emergency preparedness 
and response. 

Indicator Radiation Emergencies 

Measurement 
RE.1 Mechanisms established and functioning 
for detecting2 and responding to radiological 
and nuclear emergencies 

RE.2 Enabling environment in place for the 
management of radiological and nuclear 
emergencies 
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Table 0.5; JEE's core capacities of response (WHO,2018) 

Response 

Description 
A framework based on 5 indicators of assessing member state's capacity to effectively 
anticipate, communicate, mitigate and respond to a health emergency in an efficient dynamic 
way. As well as how the communication channels and emergency response plans have been 
structured and organized within the state. 

Indicators 

R.1.Emergency Preparedness  
R.2.Emergency Response Operations  
R.3.Linking Public Health and Security Authorities 
R.4.Medical Countermeasures and Personal Deployment  

R.5.Risk Communication 

Measurement 

R.1.1 Strategic emergency risk assessments 
conducted, and emergency resources 
identified and mapped  

R.1.2 National multisectoral multi hazard 
emergency preparedness measures, including 
emergency response plans, are developed, 
implemented and tested  

R.2.1 Emergency response coordination R.2.22 Emergency operations center (EOC) 
capacities, procedures and plans 

R.2.3 Emergency exercise4 management programme 

R.3.1 Public health and security authorities (e.g. law enforcement, border control, customs) 
linked during a suspect or confirmed biological, chemical or radiological event  

R.4.1 System in place for activating and 
coordinating medical countermeasures during 
a public health emergency1  

R.4.2 System in place for activating and 
coordinating health personnel during a public 
health emergency  

R.4.3 Case management procedures implemented for IHR relevant hazard51 

R.5.1 Risk communication systems for 
unusual/ unexpected events and emergencies  

R.5.2 Internal and partner coordination for 
emergency risk communication  

R.5.3 Public communication for emergencies  
 

Table 0.6; JEE's core capacities of chemical events (WHO,2018) 

 
  

 
 
51 R 4.2. is disclosed for 95 countries except for Central Africa, Congo, Gabon, Guinea Bissau, Malawi, Sao Tome, Uganda, Iraq, Georgia, 
Lithuania, Moldova, Serbia, Timor Leste, New Zealand and Philippines. 

 

Chemical Events 

Description 

A member states the ability to exercise surveillance and response in case of a chemical threat. 
Which requires effective communication and intersectoral collaboration between the sectors 
involved with chemical safety, industry, transportation, and safe disposal, animal health, and 

the environment. 

Indicator Chemical Events 

Measurement 
CE.1 Mechanisms established and functioning 
for detecting3 and responding to chemical 
events or emergencies  

CE.2 Enabling environment in place for the 
management of chemical events 
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Appendix IV-The OLS analysis  
The descriptive statistics 

The following table shows the descriptive statistics of all variable used in the analysis. All 
these variables are Log 10 transformed. 

Table.0.1; Descriptive statistics of data used in OLS analysis 

Descriptive Statistics 
Variables  N Minimum Maximum Mean Std. Deviation 

Adult Literacy 93 1.19 2 1.8418 0.17812 

Beaurucracy quality index  93 0 0.3 0.1662 0.07297 

Capital healthcare expenditure  93 0 0.41 0.1128 0.07291 

Corruption perception index  93 1 1.94 1.5571 0.19956 

Digital Adoption index 93 -0.83 -0.06 -0.3777 0.18698 

Democracy Index 93 0.3 2 1.5811 0.3763 

Financial market depth 93 1.07 1.95 1.523 0.22256 

Financial market stability 93 1.83 1.99 1.9294 0.03077 

Financial market total 93 1.57 1.96 1.7607 0.09502 

GDP/ capita 93 2.44 4.92 3.5373 0.6592 

HAQI 93 1.27 1.98 1.6766 0.19367 

Gov. health expenditure  93 -2.4 -0.85 -1.6508 0.33141 

OOP health expenditure 93 -3 -1.1 -1.7879 0.3542 

PVT health expenditure 93 -3 -1.52 -2.4334 0.37146 

JEE score 93 0.15 0.66 0.4104 0.14394 

Youth literacy rate 93 -1.13 1.84 0.7136 0.79012 

Political duration 93 0 2.32 1.191 0.54419 

Fragility index 93 0 1.4 1.1138 0.25975 

Social equality index 93 1.57 1.87 1.7828 0.05768 

Public satisfaction  93 0 1.97 1.6769 0.29187 

Public trust 93 0 2 1.5411 0.56082 

UHC 93 1.46 1.94 1.7262 0.12222 
Valid N (listwise) 93     

 
For simplicity, the following subsection will present selected graphs visualize the correlation 
between some of the independent variables of state’s structures used in the analysis with the 
dependent variable of state preparedness. The total population are coded based on WHO’s 
region (WHO, 2020) and colored marked based on WB’s income category level (WB, 2020) 
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Figure 0.1; The correlation between state's GDP per capita and level of preparedness 

 
Figure 0.2; The correlation between state's digital adoption index and level of preparedness 

 
Figure 0.3; The correlation between state's transparency index and level of preparedness 



 
 

98 

 
Figure 0.4; The correlation between state's UHC level and level of preparedness 

The multivariate OLS model 
As illustrated earlier, the multivariate analysis is carried out in a step-up approach, to identify 
and elect the most significant independent variable from each category of state’s structure. 
These elected independent variables are tested collectively against state preparedness in the 
final model. The following subsection illustrates the results of these models: 
 

Figure 0.5 Model 1& model 2 of univariate and multivariate OLS of states preparedness and economic structure 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B-

Coefficient Sig 
CI-95% 

Lower Upper 
Model 1- Univariate of GDP per capita and preparedness level 

Preparedness level GDP/cap 0.607 0.170 0.000 0.142 0.199 
Model 2- Multivariate of economic structure and preparedness level 

Preparedness level 

GDP/cap 

0.751 

0.003 0.909 -0.054 0.061 
State’s Transparency Index 0.190 0.002 0.073 0.307 
State’s Gini Index 0.450 0.003 0.162 0.737 
State’s Digital Index 0.233 0.002 0.089 0.378 
State’s Financial System Index 0.428 0.604 -1.206 2.062 
State’s Financial depth Index 0.067 0.818 -0.508 0.642 
State’s Financial stability Index -0.279 0.666 -1.558 1.001 

 
  



 
 

99 

Figure 0.6; Detailed models of multivariate OLS of states preparedness and different structure of political, social and 
healthcare system. 

Dependent 
Variable Independent Variable Model 

R.Sq. 
B-

Coefficient Sig 
CI-95% 

Lower Upper 
Model 3- Multivariate of political structure and preparedness level 

Preparedness 
level 

GDP/cap 

0.637  

0.123 0.000 0.076 0.170 
State’s Democracy Index  0.001 0.980 -0.058 0.059 
State’s Political Duration  0.016 0.495 -0.030 0.061 
State’s Bureaucracy Index  0.349 0.047 0.005 0.694 
State’s Fragility Index  0.048 0.424 -0.071 0.167 

Model 4- Multivariate of social structure and preparedness level 

Preparedness 
level 

GDP/cap 

0.666  

0.119 0.000 0.078 0.160 
State’s Adult Literacy Rate -0.024 0.783 -0.197 0.149 
State’s Youth Literacy Rate -0.059 0.004 -0.099 -0.019 
State’s Public Trust Index -0.010 0.582 -0.046 0.026 
State’s Public Satisfaction Index 0.056 0.103 -0.012 0.124 

Model 5- Multivariate of healthcare functional structure and preparedness level 

Preparedness 
level 

GDP/cap 

0.719 

0.014 0.628 -0.044 0.072 
State’s UHC Index  0.294 0.022 0.044 0.544 
State’s HCAQ Index  0.422 0.000 0.216 0.628 

Model 6- Multivariate of healthcare finance structure and preparedness level 

Preparedness 
level 

GDP/cap 

0.660 

0.186 0.000 0.144 0.229 
State’s Gov. Healthcare Expenditure  0.002 0.964 -0.092 0.096 
State’s PVT. Healthcare Expenditure  -0.011 0.729 -0.076 0.054 
State’s OOP Healthcare Expenditure  0.063 0.075 -0.006 0.132 
State’s Capital Healthcare Expenditure  -0.197 0.259 -0.541 0.148 

 
The elected final model was demonstrated in the results section under table 4.3.2, thus here, 
we will demonstrate the following graphs of distributions.  

Figure 0.7; Scatterplot of final OLS model 
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Figure 0.8; Histogram of final OLS model 

The fixed effect OLS model 
This subsection presents the detailed OLS model of the WHO’s fixed effect model. 
Where the same approach of step up was applied and the results are as follow, 
 

Figure 0.9; The detailed M1 & M2 of fixed effect OLS model for WHO's region 

Dependent 
Variable Independent Variable Model 

R.Sq. B-Coefficient Sig CI-95% 
Lower Upper 

M-1 the univariate of GDP per capita with preparedness level 

Preparedness 
 Level 

GDP/cap 

0.692 

0.119 0.000 0.086 0.153 
AFR-Dummy variable -0.132 0.000 -0.192 -0.073 
SEAR- Dummy variable -0.078 0.040 -0.152 -0.003 
EMR- Dummy variable -0.070 0.020 -0.130 -0.011 
WPR- Dummy variable -0.010 0.755 -0.075 0.055 

M2- the Economic model 

Preparedness 
 Level 

GDP/cap 

0.793 

-0.028 0.327 -0.085 0.029 
Transparency Index  0.237 0.000 0.116 0.359 

Social equality Index  0.139 0.391 -0.182 0.461 

Digital Index  0.177 0.013 0.038 0.316 
Financial System Index  0.96 0.242 -0.661 2.582 
Financial depth Index  -0.131 0.656 -0.713 0.451 
Financial stability Index  -0.722 0.249 -1.959 0.515 
AFR- Dummy variable -0.121 0.000 -0.185 -0.057 
SEAR- Dummy variable -0.082 0.016 -0.148 -0.016 
EMR- Dummy variable -0.055 0.044 -0.109 -0.002 
WPR- Dummy variable -0.024 0.418 -0.081 0.034 
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Figure 0.10; The detailed M3- M6 of fixed effect OLS model for WHO's region 

Dependent 
Variable Independent Variable Model-

R.Sq. B-Coefficient Sig CI-95% 
Lower Upper 

M3-Political model 

Preparedness 
Level 

GDP/cap 

0.702 

0.094 0.000 0.047 0.141 
Democracy Index  0.013 0.659 -0.045 0.07 
Political Duration  0.019 0.401 -0.026 0.065 
Bureaucracy Index  0.046 0.805 -0.324 0.417 
Fragility Index  0.038 0.498 -0.074 0.15 
AFR-Dummy variable -0.127 0.000 -0.191 -0.063 
SEAR- Dummy variable -0.067 0.093 -0.146 0.012 
EMR- Dummy variable -0.055 0.097 -0.12 0.01 
WPR- Dummy variable -0.013 0.707 -0.08 0.054 

M4-Social model 

Preparedness 
Level 

GDP/cap 

0.712 

0.098 0.000 0.057 0.138 
Adult Literacy Rate 0.012 0.884 -0.156 0.181 
Youth Literacy Rate -0.026 0.266 -0.073 0.020 
Public Trust Index -0.012 0.596 -0.055 0.032 
Public Satisfaction Index 0.055 0.101 -0.011 0.120 
AFR- Dummy variable -0.106 0.004 -0.178 -0.034 
SEAR- Dummy variable -0.07 0.077 -0.149 0.008 
EMR- Dummy variable -0.051 0.190 -0.129 0.026 
WPR- Dummy variable -0.002 0.961 -0.071 0.068 

M5-Healthcare functional structure 

Preparedness 
Level 

GDP 

0.715 

0.079 0.001 0.034 0.123 
UHC Index  0.331 0.010 0.08 0.583 
AFR- Dummy variable -0.105 0.001 -0.167 -0.044 
SEAR- Dummy variable -0.058 0.121 -0.131 0.016 
EMR- Dummy variable -0.053 0.079 -0.111 0.006 
WPR- Dummy variable -0.005 0.868 -0.068 0.058 

M6- Healthcare finance structure 

Preparedness 
Level 

GDP/cap 

0.733 

0.113 0.000 0.059 0.167 
Gov. Healthcare Expenditure -0.024 0.584 -0.113 0.064 
PVT. Healthcare Expenditure 0.042 0.200 -0.023 0.107 
OOP Healthcare Expenditure 0.013 0.737 -0.062 0.087 
Capital Healthcare 
Expenditure -0.135 0.408 -0.458 0.189 

AFR- Dummy variable -0.155 0.002 -0.250 -0.061 
SEAR- Dummy variable -0.067 0.205 -0.173 0.038 
EMR- Dummy variable -0.056 0.167 -0.136 0.024 
WPR- Dummy variable -0.004 0.926 -0.084 0.076 
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The final elected model of the WHO’s region fixed effect model is shown in table 4.3.3, and 
for simplicity, the following scatterplot and histogram represent the results presented in that 
table. N.B. The population are coded based on their geographical location. 
 
 

 
Figure 0.11; Scatterplot of final OLS fixed effect model WHO's regions 

 
Figure 0.12; Histogram of final OLS fixed effect model WHO's regions 
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The sensitivity analysis  
In sensitivity analysis subsection, both of histogram and scatterplot of the final model will be 
presented for simplicity. 
 

A- Fixed effect model based on WB’s income category, 
Where the population are labeled based on their category as 100 for HICs, 75 UMICs, 50 
LMICs, 25 LMICs. 
 

 
Figure 0.13; scatterplot of final OLS with fixed of WB's income category 

 
Figure 0.14; Histogram of final OLS with fixed effect of WB's income category 
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B- Fixed effect model of political system based on FH 
Where the population are labeled based on their category as 100 for free states, 50 for partial 
free states, 25 for not free states. 
 

 

 
Figure 0.16; Scatterplot of final OLS with fixed effect model of FH political category 

 
 

  

Figure 0.15; Histogram of final OLS with fixed effect model of FH category 
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C- Fixed effect model of healthcare system finance 
Where the population are labeled based on their category as 100 for governmental healthcare 
finance system, 50 for out of pocket healthcare system, and 25 or healthcare systems financed 
by external aids. 

 

 
Figure 0.17; Scatterplot of final OLS with fixed effect model of healthcare system finance 

 
Figure 0.18; Histogram of final OLS model with fixed effect of healthcare system finance 


