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Chapter 1: Introduction

1.1 Antimicrobial Resistance

Antimicrobial Resistance (AMR) is a global public health crisis (CDC, 2021; WHO, 2018).
It is a natural phenomenon that evolves by microorganisms to help them survive against threats;
however, it is possible to slow down the emergence of resistance by proper use of antimicrobials
by using them properly with the correct dose and for a suitable duration (CDC, 2013). Nobel
laureate Alexander Fleming rightly points out:

“The time may come when penicillin can be bought by anyone in the shops.
Then there is the danger that the ignorant man may easily under dose himself and
by exposing his microbes to non-lethal quantities of the drug make them resistant.”

(Fleming, 1945, p.93).

Currently, AMR is one of the critical challenges facing humanity and threatens modern
medicine practices such as chemotherapies and organ transplants. Therefore, immediate actions
from all government sectors and society are strongly mandated (WHO, 2021a). David Cameron,
former British prime minister, once announced, "If we fail to act, we are looking at an almost
unthinkable scenario where antibiotics no longer work, and we are cast back into the dark ages of
medicine” (GOV.UK, 2014). Ten million deaths by 2050 are estimated to occur due to multidrug-
resistant infections (O’Neill, 2016). Globally, drug-resistant infections costs are higher than non-
resistant infections due to longer illness duration, more expensive drugs, and additional tests
required (WHO, 2021a). In the United States of America (USA), at least two million patients get

infected by resistant infections every year, and at least 23,000 patients die from it (CDC, 2013).
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The CDC report (2019) on AMR summarized that more than 2.8 million infections due to antibiotic

resistance occur every year, and as a result, more than 35,000 deaths occur.

The CDC explained that AMR happens as follows: “Germs evolve all the time, developing
new ways to avoid the effects of antibiotics. Once new resistance develops, exposure to antibiotics
wipes out susceptible germs and allows the resistant germ to survive and multiply.” (CDC, 2019,
p.21). The WHO listed six main factors that enhance the emergance of AMR: “(1) over-prescribing
of antibiotics, (2) patients not finishing their treatment, (3) over-use of antibiotics in livestock and
fish farming, (4) poor infection control in hospitals and clinics, (5) lack of hygiene and poor
sanitation, and (6) lack of new antibiotics being developed.”(WHO, 2020).

According to the United Nation Environment Program (UNEP) s emerging issues, (2022),
Not only is the AMR affected by the antibiotics overuse in the human health, animal feed, and
agriculture. It is additionally affected by the poor waste management of waste deposits from
hospitals, households, animal husbandry, and pharmaceutical industries. As described in the

picture below adopted from (UNEP, 2022).

Pathways of antibiotics for human and veterinary use in the environment (adapted from
Berkner, Konradi and Schonfeld 2014)

,,Pharmaceut:ca&
S compoundse”

Animal husbandry ] n“ ,

Humans and pets ” . ,
i Wastewater SS‘GV?QG ?
.___J udge
A e wage Manure :
Vaste plant ’ ~
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Picture (1): How antibiotic use in human and animal health affects the environment,

adopted from UNEP (2022).
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On the other hand, the pharmaceutical industries are relatively less interested in antibiotics
discoveries; because, the resistance will eventually evolve to the antibiotics. Therefore, the global
antibiotic pipeline! is almost empty (ECDC, & EMEA, 2009). The Organisation for Economic Co-
operation and Development (OECD) report in 2019 revealed a decline in the newly approved
antibiotics by the FDA, from 16 new antibiotics in 1983-87 to just 2 new antibiotics in 2008-12,
then increased to only 5 newly approved antibiotic in 2013-16 (Science business, 2019). Therefore,
with the increase in AMR and the decrease in the development of new antibiotics, the world faces

a catastrophic crisis of untreated infections caused by AMR.

1.2 Antibiotic use
The 2013 Center for Disease Prevention and Control (CDC) report on AMR (in the USA)

pointed out that "The use of antibiotics is the single most important factor leading to antibiotic

resistance around the world." (CDC,
Antibiotic Use Across Settings

2013, p.11). Antimicrobial use is not
restricted to humans only; they are
widely used for land animals, aquatic
animals, plants, and the environment;
therefore, coordinated action is
required from all stakeholders and

multiple sectors (WHO, 2021a). The

CDC (2019) pointed out the use of

X

Environment

Antibiotics and fungicides
are sometimes applied as
pesticides to manage crop
disease. The effect of this
on human health is not
well understood. Human
and animal waste (poop),
along with pharmaceutical
manufacturing waste, can
also introduce antibiotics
and antibiotic resistance
into the environment.

Ten

People

Antibiotics were first
used to treat serious
infections in the 1940s.
Since then, antibiotics
have saved millions of
lives and transformed
modern medicine. CDC

estimates that U.S. doctors’

offices and emergency
departments prescribe
about 47 million antibiotic
courses each year for
infections that don't

need antibiotics. That’s
about 30% of all

antibiotics prescribed
in these settings.?

Animals

Antibiotics are used to
treat infections in pets and
food animals. Since 2017,
veterinary oversight has
been required for the use
of medically important
antibictics in the feed and
drinking water of food
animals for treatment,
control, or prevention
of infection.®*

Box (1): Antibiotic use across settings, adopted

from the CDC report on AMR, 2019, p.18.

! Antibiotic pipeline is the inventory of recently discovered antibiotics or being discovered in the research centers of

pharmaceutical companies.
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antibiotic across different settings; Environment, People, and animals as shown in Box (1):

Antibiotic consumption in developing countries that do not restrict antibiotic purchases in
the community is relatively higher than in other countries that restrict antibiotic purchases in their
community, such as Europe (Farooqui, et al., 2018). Misuse of antibiotics in the community
contributes to the overuse of antibiotics, which is considered one of the leading causes of

emergence of resistance (CDC, 2013, 2019).

In Low-Middle Income Countries (LMIC) like India, rational antibiotic use faces several
challenges. For instance, antibiotics are prescribed as frequent Over the Counter (OTC)
medications. Healthcare providers™ poor understanding (or knowledge) of antibiotics that lead to
misuse of antibiotics, and limited access to medical consultations for geographical or economic
reasons are serious challenges facing the containment of AMR. Moreover, low-income families
are key social determinants of antibiotic misuse in the community (Barker, et al., 2017). Also, poor
pharmacy practices in community pharmacies seem to influence antibiotic misuse, which happens,
among other things, lack of taking proper medication history when providing medications, lack of
patients’ reconciliations? on their medications, and lack of referral to medical healthcare providers
(Erku, et al., 2017). The knowledge of different products available in the market is not enough to
provide excellent healthcare services; there should be solid and in-depth scientific information

while providing such services. This approach is achieved through continuous education of

2 Medication reconciliation is the process of comparing a patient's medication orders to all of the medications that
the patient has been taking. This reconciliation is done to avoid medication errors such as omissions, duplications,
dosing errors, or drug interactions.
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healthcare providers and instant modification of educational curricula for undergraduates (Miller

& Goodman, 2016).

Egypt is a Low-Middle Income Country (LMIC) with a population of 106,472,382 people
in August 2022 (Worldometers & Department of Economic and Social Affairs, 2022). Available
evidence suggests that there are misuse/overuse of antibiotic in Egypt. For example, in Menya, an
Upper Egypt governorate, the prevalence of inappropriate OTC antibiotic dispensing in
community pharmacies is quite high (93.4%) as mentioned by (Abdelaziz et al., 2019). On the
other hand, in Cairo, the capital of Egypt which is characterized by a very condensed population
and variations in the educational and economic levels, the community pharmacies play a crucial
role in dispensing OTC medications, including antibiotics (Sabry, et al., 2014). Moreover, in
another cross-sectional survey among community pharmacies in greater Cairo, the majority of
pharmacists (74%) agreed that there is an overuse of antibiotics in the community ( Zakaa EI-din,
et al., 2019). Additionally, one study found that there is a tendency to antibiotics over prescription
by dentists in Egypt (Aly & Elchaghaby, 2021). When it comes to non-medical background
awareness on AMR and Antimicrobial use (AMU), a study conducted on non-medical university
students in Egypt concluded that it is urgently important to integrate health literacy on AMR and

rational AMU in curricula to help fight the AMR crisis (Mostafa et al., 2021).

1.3 Governance of antimicrobial resistance
In May 2015, the World Health Assembly® developed a Global Action Plan (GAP) for

AMR to ensure the sustainability of global efforts which aim to contain AMR. The GAP provides

3 The WHO defined the world health assembly as the decision-making body of WHO. It is attended by delegations
from all WHO Member States and focuses on a specific health agenda prepared by the Executive Board.
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a guiding framework for countries to develop their NAPs (National Action Plans), and it outlines
five key objectives as mentioned in the WHO website:
e “to improve awareness and understanding of antimicrobial resistance through
effective communication, education, and training;
e to strengthen the knowledge and evidence base through surveillance and
research;
e to reduce the incidence of infection through adequate sanitation, hygiene, and
infection prevention measures;
e to optimize the use of antimicrobial medicines in human and animal health;
e to develop the economic case for sustainable investment that considers all
countries' needs and to increase investment in new medicines, diagnostic tools,

vaccines, and other interventions.” (WHO, 2016)

So far, 102 officially approved NAPs for AMR worldwide have been published in the
WHO library for NAPs (WHO, 2022). Most countries, especially low-income and low-middle
income countries, have developed NAPs that show an "isomorphic mimicry," defined as a solid
vertical alignment with the five overarching objectives of the global action. At the same time, there
are lower alignment levels in implementing these objectives (Munkholm & Rubin, 2020). On the
contrary, some high-income countries have developed NAPs that demonstrate an "isomorphic
posturing.” These countries' policies may show some discordance with the GAP's five main
objectives but are highly effective in implementing the objectives based on previous achievements
(Rubin & Munkholm, 2021). Rubin and Munkhlom (2021) argue that the two opposing isomorphic

behaviors hinder the best practice of global harmonization.
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In 2018, Egypt developed its NAP for Antimicrobial resistance for the duration from 2018
to 2022 (Egypt National Action Plan For Antimicrobial Resistance, 2018). This NAP is adopted
from the GAP, and adapted to fit the Egyptian context. The Egyptian NAP included a vast
majority of different stakeholders engaged together for NAP development. Such as the Ministry
of Health and Population as a focal point, the Ministry of Agriculture, the Ministry of
Environment, the Supreme Council of Universities, the pharmaceutical industry room, the
Ministry of Interior, the Ministry of Education, and the concerned international organizations
(such as WHO, FAQ, OIE), also known as the international secretaries for AMR. It examined the
situational analysis for the Egyptian context concerning the AMR and AMU as well as the
Infection Prevention and Control practices (IPC). It set four main objectives: first, improving
public awareness of AMU and AMR; second, optimizing the use of antimicrobials in human and
animal sectors; third, strengthening the One Health engagement; finally, implementing evidence-

based practices for infection prevention and control.

The governance mechanism of the Egyptian NAP was described by establishing a national
steering committee for AMR under the direct supervision of the ministry of health. This national
AMR committee consists of representatives from all stakeholders involved and supervises the
activities of five technical working groups. Each technical working group includes experts from
all stakeholders. There is an independent technical working group for implementing each of the
four main objectives defined in the NAP: communication technical working group, antimicrobial
stewardship technical working group, surveillance technical working group, and IPC technical

working group. The fifth technical working group is responsible for fundraising and financing.
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For the first goal of the Egyptian NAP, which is: “Improve public awareness,
understanding of antibiotic use and antimicrobial resistance” is discussed in details at the fourth
chapter of the NAP (Egypt National Action Plan For Antimicrobial Resistance, 2018). It
recognized the importance of raising public awareness on the issue to change people’s behavior
towards the antibiotics' rational use. This activity would be implemented by targeting different
stakeholders such as students in schools, the public community, professionals, and policymakers.
It emphasized that AMR must be integrated into continuous professional training for healthcare
workers and veterinarians. The plan formulated four main strategic objectives for this goal:

1. Develop national awareness-raising, communication, and education
programs.

2. Encourage sustained behavior change for infection control,
biosecurity measures, and antibiotics stewardship programs.

3. Enhance community awareness on hygiene and vaccination

4. Advocate for adopting appropriate policies and legislations, and
allocating resources for AMR communication. (Egypt National
Action Plan For Antimicrobial Resistance, 2018).

The stakeholders responsible for implementing the abovementioned objectives are the
Ministry of Health and Population, the Ministry of Education, the Ministry of Higher Education,
the Ministry of Agriculture, the Ministry of Environment, and the communication technical

working group.
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1.4 Research problem

Despite the substantial global efforts to effectively control AMR, several factors hinder
having the desired impact. While most countries have developed their NAPs for AMR, few have
implemented them effectively (IACG, 2018). Additionally, the implementation of NAPs is
challenging owing to the multifactorial sectors involved in them, which are: the human, animal,
and environmental health sectors (Anderson, 2018; Frumence et al., 2021; WHO, FAO, OIE, &
UNEP, 2022). Moreover, the influence of diverse vital players in implementing the NAP other
than the government, such as civil society organizations, private sectors, health systems, and others
contributes to the difficulty of effective NAP implementation (WHO et al., 2022). Moreover, for
some low-income and low-middle-income countries, there are trends for isomorphic mimicry
described by non-conformity between the drafted NAPs and their implementation (Rubin &
Munkholm, 2021). Consequently, for successful containment of the AMR crisis, having a well-
developed NAP aligned to the GAP is required, and assessing its effectiveness in implementation

is also required.

In Egypt, the WHO official website published a formulated NAP for AMR from 2018 to
2022. Understanding the governance mechanism adopted by the Egyptian NAP's stakeholders and
assessing its implementation shed light on areas for improvement for more effective containment
of the AMR threat in Egypt. On the other hand, information on the Knowledge, Attitudes, and
Practices (KAP) of AMR and Antimicrobial Use (AMU) in Egypt is scarce and limited to very
few publications in the literature compared to other countries. For example, one study examined
the KAP of Egyptian dentists of AMU (Aly & Elchaghaby, 2021). Another two studies examined

the KAP of community pharmacists on AMU in Cairo (Mohamed Zakaa El-din et al., 2019; Sabry
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et al., 2014). Finally, one study examined the health literacy on AMR and AMU among non-
medical university students in Egypt (Mostafa et al., 2021). Therefore, there is a need for more

exploration.

1.5 Research objective

This research aims to explore the governance mechanism of the Egyptian NAP for the
containment of the AMR and assess its effectiveness in raising public awareness of the AMR. The
findings of this study may help policymakers develop a better understanding of the problem and
help them to develop effective and sustainable strategies to increase the awareness of the AMR
and AMU in a harmonized collaborative One Health approach. McEwen and Collignon (2018)
introduced the One Health approach as “...the collaborative effort of multiple health science
professions to attain optimal health for people, domestic animals, wildlife, plants, and our
environment”. In addition, it can guide on issues they could consider to help to have proper

knowledge and attitudes towards AMR and good practices on AMU.

1.6 Research question and sub-questions
1.6.1 Main research question
In light of the research objectives, the proposed main research question to fill the gap is as
follows:
How the NAP stakeholders adopted the governance mechanism to improve public awareness of

AMR and AMU in Egypt? And to what extent citizens are aware of AMR and AMU?

18



The question explores the governance mechanism of the Egyptian NAP for AMR to
implement the first goal of the NAP. The first goal aims to increase the awareness of different
audiences in human health, environmental health, and plant health, as well as the consumers of
AMR, to encourage behavioral change to the AMU in all sectors. Raising citizens' awareness of
AMR and AMU paves the way to implement other NAP goals effectively. Effective
implementation of the first goal of the NAP, raising public awareness, supports the implementation
of the other three goals of the Egyptian NAP. It is done by steering the optimization of
antimicrobials use for humans, animals, and the environment, the surveillance of both AMU and
AMR, and the effective implementation of infection prevention and control practices to reduce the

infection rates.

1.6.2 Sub-questions
1. What are the strengths and weaknesses of the current government mechanism for
implementing the first goal of the NAP?
2. How far is the governance mechanism of the NAP effective in raising public
awareness?
3. What are the challenges that hinder raising public awareness effectively? And What

can be done differently?

Answering these three sub-questions will help identify the gaps in the knowledge, attitudes,
and practices of using antimicrobials in Egypt. Subsequently, developing the right messages and
information required for successful containment of the AMR threat in Egypt. In addition,

understanding the challenges in the implementation can help policymakers to work on dissolving
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these challenges and reaching the desired impact of AMR containment in all sectors and at all

levels.

1.7 Thesis outline

The present research is divided into six main chapters. The first chapter, introduction and
background, introduces the antimicrobial resistance threat and the global efforts to contain AMR.
It also introduces the Egyptian efforts to address this phenomenon and describes the Egyptian NAP
for AMR. Finally, it explains the research problem, and articulates the main question and sub-
questions. The second chapter analyzes the literature review, which elaborates on the governance
of NAPs for AMR globally and at the countries' level. The third chapter discusses the conceptual
framework of the study and the methodology adopted to investigate the governance mechanism of
the Egyptian NAP for AMR and assess the implementation of the first goal, which is raising public
awareness of AMR and AMU. The fourth chapter presents the results of the research qualitatively
and quantitatively. The fifth chapter discusses the findings of the results. Finally, the sixth chapter
concludes the study, defines the challenges, and provides some recommendations for better raising

of public awareness on AMR.
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Chapter 2: Literature review

This Chapter introduces the general governance principles and those for healthcare
systems. Moreover, it elaborates the dimensions of the good AMR governance, and explains the
existing framework for NAPs assessment. Finally, it describes the awareness of the AMR and

AMU among people in different countries.

2.1 Governance of AMR

2.1.1 Governance principles

The United Nations Development Program (UNDP) defined governance as: ... the system
of values, policies and institutions by which a society manages its economic, political and social
affairs through interactions within and among the state, civil society and private sector. It is the
way a society organizes itself to make and implement decisions achieving mutual understanding,
agreement and action.” (UNDP & Eurostat, 2004, p.2). According to Blunt (2016, p.9), governance
is "... the exercise of political, economic and administrative authority to manage a nation's affairs.
It is the complex mechanisms, processes, relationships, and institutions through which citizens and
groups articulate their interests, exercise their rights, and mediate their differences.” It is explained
further as embracing all applicable methods to be used by societies to manage their problems and
resources effectively and efficiently, in addition to responding to their critical needs and promoting
sustainable development. Governance has to encompass everyone in society, from the family to
the state. It should involve public and private sectors to tackle societal problems collaboratively.
Effective governance is built on three main cornerstones; public participation, accountability, and

transparency. (Blunt, 2016; Greer et al., 2016; Olowu, 2002; Pyone & Smith, 2017).
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Healthcare system governance was discussed widely among researchers. In healthcare
systems, various definitions of governance have been found covering different perspectives.
Nevertheless, most researchers agreed that healthcare system governance is about performance,
which leads to society's common good and well-being (Birgand et al., 2018; Frankowski, 2019;
Greer et al., 2016; Health system governance collaboration, 2022; Health systems 20/20, 2012;
Lewis & Pettersson, 2009; Siddigi et al., 2009; Sitienei et al., 2018; WHO, 2007, 2008). While
healthcare system governance was tackled from different aspects, it is essential to present the main
domains that reflect good governance. There are multiple principles for good governance, which
are: Strategic vision, participation of all stakeholders, the rule of law, transparency,
responsiveness, equity and inclusiveness, effectiveness and efficiency, consensus-oriented, and
accountability are the fundamental principles of good governance (Biswas, 2022; Lewis &
Pettersson, 2009; Bennett, 2015; Siddigi et al., 2009). Greer et al. (2016) suggested that
governance has five major attributes that can be used to trace governance problems (1)
accountability; (2) transparency; (3) participation of affected interests; (4) integrity; and (5) policy
capacity”. Tashobya et al. (2014) proposed six attributes for assessing health systems performance
assessment learned from high-income countries' health system performance assessments. These
attributes are almost the same as those defined by Greer except for the last one. Tashobya et al.
listed them as follows: (1) different stakeholders' engagement; (2) political commitment; (3)
defined roles and responsibilities of each stakeholder; (4) accountability; (5) responsiveness; and
(6) benchmarking and competition. Tashobya et al. (2014) added the sixth attribute, benchmarking
and competition, for good governance to encourage the sustainability of the performance and

motivate different parties to keep improving their work.
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Since AMR is a global crisis threatening global public health (O'Neill, 2016), global health
leaders had a consensus on the importance of two main aspects to combating AMR: having robust
actions across different levels; global, national, and national, sub-national, and individual
levels.(ReAct, 2016). Secondly, including all concerned stakeholders from different sectors;
human, animal, and environment (IACG, 2018, 2019; O'Neill, 2016; ReAct, 2016; WHO et al.,
2022). They have developed a global action plan as an all-out effort to address the AMR. The
global action plan set five main objectives; improving public awareness of AMR, enhancing AMR
surveillance, encouraging infection and prevention control practices, optimizing antimicrobials’
use, and promoting research and investment in the field. Moreover, the GAP has described the
corresponding actions required for each objective for different key stakeholders; member states,
the secretariat within the tripartite collaboration, and other international and national organizations

(WHO, 20186).

As a consequence of the GAP development, every country has to develop its own NAP
aligning with the global one, as mentioned earlier in chapter one. It should encompass engaging
the whole society, fostering infection prevention and control practices, preserving access to
antibiotics, maintaining the sustainability of the national action plan implementation, and enabling
progress on NAP implementation by continuous evaluation and monitoring (WHO, 2016). Many
researchers argued for legally binding the governance structure to strengthen the governance
implementation (Greer et al., 2012; Munkholm & Rubin, 2020; Rubin & Munkholm, 2021;
Veillard et al., 2011). This approach supports the solid coordinated actions required for combating
AMR. Several countries have responded and developed their own NAPs for AMR, and published

them on the WHO website (WHO, 2022), such as Jordan and Kingdom of Saudi Arabia from the
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Eastern Mediterranean, Cameroon and Ghana from Africa, Bangladesh and Indonesia from South-
east Asia, Australia and Cambodia from the Western Pacific, France and Germany from Europe,

and other countries.

The alignment of a country's NAP to the GAP is known as "vertical alignment”. It examines
how far the NAP objectives are similarly consistent with GAP. On the other hand, the "horizontal
alignment" scrutinizes the syntactic overlaps between different NAPs (Munkholm & Rubin, 2020).
Munkholm and Rubin (2020) have proposed that horizontal alignment is the most useful when
implemented among different stakeholders, sectors, and regions from the global perspective
because it could help decrease governance fragmentation and minimize the isomorphic mimicry
during implementation. Consequently, they have called for a global governance mechanism that is
legally bound for all sectors to support the NAPs' implementation. Moreover, because of poor
horizontal alignment within regions, Munkholm and Rubin (2020) argued for having active
regional offices, such as the WHO, FAO, and OIE. These regional offices must act as mediators
towards minimizing policy fragmentation and isomorphism mimicry between regional countries

(Munkholm & Rubin, 2020; Ponnu, et al., 2018).

2.1.2 NAP implementation and monitoring

Rubin and Munkhlom (2021) discussed the isomorphic dynamics observed in developing
and implementing NAPs. They have observed in most of LMICs an apparent discordance between
the NAP development and its implementation. This behavior is known as "isomorphic mimicry".
In contrast, high-income countries showed remarkable deviations in implementing the GAP, which

is described as "isomorphic posturing”. These countries have their NAPs developed with little
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wording than what is done in reality and are not in parallel with the GAP's objectives. Rubin and
Munkhlom argued that isomorphic dynamics, either mimicry or posturing, hinder the best practices
of global alliances for combating AMR. Their findings revealed three scenarios for vertical
isomorphism. First is the isomorphic behavior, where a NAP aligns with the best practices in form
and function, such as in Japan. Second is the posturing behavior, where a NAP aligns with the best
practices in functions but with a different form, such as in Denmark. The third is the isomorphic
mimicry behavior, where the NAP aligns with the best practices in the form but functions

differently, such as in Myanmar (Rubin & Munkholm, 2021).

The WHO, the FAO, and the OIE, also known as the tripartite organizations, have created
a universal platform that allows every country to present its progress in NAP implementation every
year. It is a multisectoral self-assessment questionnaire sent to each country to fill in. This platform
can reflect each country's capacity, performance, and progress in each sector of One Health. This
platform is named the Tripartite AMR Country Self-Assessment Survey (TrACSS) (WHO, FAO,
& OIE, 2019). The Interagency Coordination Group on AMR (IACG) reported that NAP
development is not as challenging as NAP implementation and sustainability in most countries
(IACG, 2018, 2019). This is going back to the complex nature of the AMR and the interconnection
among multiple sectors and stakeholders across different levels, the lack of enough funding for
NAP implementation, the existence of logistical, technical, and institutional challenges, and the
lack of a mechanism for synchronization and implementation (Anderson et al., 2019). Several
researchers from low and middle-income countries have discussed the NAP implementation in
their countries and revealed implementation challenges and areas for improvement for better NAP

implementation. They had a consensus on the difficulty of collaboration between One Health
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sectors and the lack of consistent funding for the NAP activities as the main challenges met during
the NAP implementation (Orubu et al., 2020; Frumence et al., 2021; Jimah & Ogunseitan, 2020;

Nair et al., 2021).

Anderson et al. (2019) have developed a governance framework that guides the NAP
development and assessment, and consists of three main areas, policy design, implementation, and
monitoring and evaluation. The three areas cover eighteen domains with a total of 52 questions.
Each domain discusses critical points to be considered in NAP development and assessment
(Anderson et al., 2019). Chua et al. (2021) have further modified the governance framework and
detached the One Health approach and sustainability as two separate areas that each NAP has to
tackle, in addition to the previously mentioned areas by Anderson et al. (2019); Policy design,

implementation, and monitoring and evaluation. (Chua et al., 2021).

The literature lacked any scientific evidence on the governance mechanism of the Egyptian
NAP for AMR, and its effectiveness in the NAP's goals implementation which represents a

conspicuous literature gap and which this thesis plans to fill.

2.2 One Health

One Health is an attitude that describes the harmonization between people, animals,
and environmental health, where they affect and are affected by each other (McEwen & Collignon,
2018). The CDC defined "One Health" on its website as: "... a collaborative, multisectoral, and
transdisciplinary approach — working at the local, regional, national, and global levels — with

the goal of achieving optimal health outcomes recognizing the interconnection between people,
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animals, plants, and their shared environment™ (CDC, 2022). Despite the complexity of the
structure, this definition is helpful because it guarantees collaboration between different sectors

and across different levels horizontally and vertically.

Whereas the involvement of One Health's sectors in the NAP development is crucial, the
actual implementation of the collaborative activities is challenging. Many countries struggled to
apply the One Health approach in a collaborating manner, rather than individually, during the NAP
implementation (European Public Health Alliance, 2018; Joshi et al., 2021). At the same time,
other countries failed to tackle the environment health and animal health, focusing only on human
health (Frumence et al., 2021; Nair et al., 2021). On the other hand, Sweden is considered a role
model in the collaborative One Health implementation for containing AMR. Sweden has set strong
policies with clearly identified roles and responsibilities that are very well integrated into the
relevant governmental systems of One Health. Moreover, It has equipped these systems with the

proper resources; human, infrastructure, and operational. (Eriksen et al., 2021).

In Egypt, there has not been any scientific evidence examining the One Health awareness

and implementation within the Egyptian NAP on AMR.

2.3 Policy design of NAP
In 2022, the tripartite and the United Nations of Environment Program (UNEP) will
continue to support countries in several political aspects. First, to have a coherent policy design

across different sectors of One Health. Second, to have a higher political commitment to managing
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AMR as a priority on the national agenda. Third, to have a capacity for building robust regulations
and legislation for the AMR (WHO et al., 2022).

The policy design of NAP is very crucial to its success. Appropriate policy design
supported by enforced legislation paves the way for the successful containment of AMR. The
policy design has to encounter several principles within the NAP development and
implementation. First, the policy design has to present a strategic vision based on a local situational
analysis of countries and align with the global efforts to combat AMR in the GAP. Second, it has
to be controlled by a higher committee that incorporates all One Health stakeholders and enforces
legalizations and regulations among them coherently and collaboratively. Third, it has to provide
clear roles and responsibilities for each stakeholder in an accountable and transparent way. Finally,
it has to ensure the implementation of goals and objectives set in the defined timeframe within a
periodical feedback mechanism. (Anderson et al., 2019; Chua et al., 2021; Munkholm & Rubin,

2020; Ponnu et al., 2018; WHO, 2018).

Some countries were challenged in implementing some policy dimensions, such as
reporting and feedback mechanisms, transparency, resource reallocations, accountability, and
sustainability (Frumence et al., 2021). At the same time, because some developed countries have
different mechanisms for implementing accountability, Birgand et al. (2018) argue that
comprehensive accountability mechanisms should reach the front lines managerial levels rather
than the national managerial levels only. It needs to be mentioned that there is a lack of published

scientific literature defining the policy design of the Egyptian NAP on AMR.
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Appendix (4) —The public awareness questionnaire on antibiotic use and resistance

DEMOGRAPHICS

To begin, please record the gender

1. Male

2. Female

And what age are you now?

1.<18

2.18-24

3.25-34

4. 35-44

5. 45-54

6. 55-64

7. 65+

In which of these regions do you live?

Drop down a list of Egypt's governorates

And which of these best describes where you live?

1. Urban — within a densely populated city/town

2. Suburban — in a suburb of a city/town

3. Rural — outside of a city/town, e.g., village/countryside/farming area
What is the highest degree or level of school you have completed?
If currently enrolled, highest degree received.

1. Elementary schooling completed Zuilaiy) salglll

2. 12th grade or less, no diploma/qualifications Zslac ) saleiill

92









Agree Agree Neither Disagree | Disagree

Strongly | Slightly asree nor Slightly | Strongly

disagree
People should use antibiotics only when
1 » ) 5 4 3 2 1
they are prescribed by a doctor or nurse
2 Farmers shogld give fewer antibiotics to 5 4 3 2 1
food-producing animals
3 People should not keep antibiotics and 5 4 3 5 ’

use them later for other illnesses

Parents should make sure all of their
children’s vaccinations are up-to-date

5 | People should vsash their hands regularly 5 4 3 2 1

Doctors should only prescribe antibiotics
when they are needed

Governments should reviard the
development of new antibiotics

Pharmaceutical companies should develop
nev antibiotics

19) On the scale shown, how much do you agree with following statement O OQeT— 712d if ORe
"0—06e+ “-Z'1IRe dAE
Single Code per statement

Rotate order asked
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USE OF ANTIBIOTICS IN AGRICULTURE

20) Do you think antibiotics are widely used in agriculture (including in food-producing

animals) in your country?
1. Yes
2. No

99. Don’t know

(Write brief explanation of AMR and its implications)

CITIZEN'S EXPECTATION FROM THE GOVERNMENT

21) To what extent do you think the NAP governance’s activities towards the AMR:

To no
degree at
all
D2 | Aretimely 1 2
D3 Include appropriate level of stakeholder 5 2
involvement during preparation
D4  Lead to practical solutions 1 2
Are accessible (well written and easy to
D5 1 2
understand)
D6 Are source of relevant information on global 5 2
good practices
D7 Are adequately disseminated 1 2
D8  Are translated enough into local language 1 2
Are adaptable to Egypt’s specific
D9 development challenges and country 1 2

circumstances

3 4 5 6 7 8 9 10
3 4 5 6 7 8 9 10 a

Toa very
significant
degree

Don't
know

3 4 5 6 7 8 9 10 O

3 4 5 6 7 8 9 10 O
3 4 5 6 7 8 9 10 O
O

3 4 5 6 7 8 9 10

3 4 5 6 71 8 9 10

(]

3 4 5 6 7 8 9 10 O

COMMUNICATION AND INFORMATION SHARING:

22) How do you get most of your information about AMR? Choose no more than two

1 | Periodicals
International newspapers
3 | Local radio

4 | International radio

5 | Local television

10

International television

Local newspapers

Internet

Social media (e.g., Facebook, blogs, Twitter,
YouTube, Flickr)

Other (please specify):
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23) How would you prefer to obtain information about AMR? Choose no more than two

Periodicals 6 | International television
International newspapers 7 | Local newspapers
Local radio 8 | Internet
ial medi g.,F k, bl Twitter
4 | International radio 9 Social media (e.g., Facebook, blogs, Twitter,

YouTube, Flickr)
5 | Local television 10 | Other (please specify):
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