How Prepared Are the Ministry of National Guard - Health Affairs (MNG-HA) Facilities
Against Coronaviruses in Saudi Arabia?

by Noof Alwatban

B.S. in Basic Medical Sciences, June 2007, Arabian Gulf University
M.D., June 2009, Arabian Gulf University
Master of Public Health, December 2015, George Washington University

A Dissertation submitted to

The Faculty of
The Milken Institute School of Public Health
of The George Washington University
in partial fulfillment of the requirements
for the degree of Doctor of Public Health

May 16, 2021

Dissertation directed by

Anne R. Markus
Professor of Health Policy and Management



The Milken Institute School of Public Health of The George Washington University
certifies that Noof Alwatban has passed the Final Examination for the degree of Doctor
of Public Health as of March 24, 2021. This is the final and approved form of the

dissertation.

How Prepared Are the Ministry of National Guard - Health Affairs (MNG-HA) Facilities
Against Coronaviruses in Saudi Arabia?

Noof Alwatban

Dissertation Research Committee:

Anne Rossier Markus, Professor of Health Policy and Management, Dissertation
Director

Robert Bonar, Professor of Healthcare Administration, Committee Member

Amira A. Roess, Professor of Global Health and Epidemiology, George Mason
University, Committee Member

i



© Copyright 2021 by Noof Alwatban
All rights reserved

111



Acknowledgements

I would like to express my sincere gratitude to my advisor, program chair, and
dissertation director, Anne R. Markus. Without her help, supervision, and guidance, this
entire dissertation would not have been possible. I am really thankful for her trust in me
and for her continuous support.

I would also like to thank the members of my committee, Amira A. Roess and
Robert Bonar, who have provided me with continuous feedback that has contributed
immensely to the quality of this dissertation. I would also like to thank my external
reviewer Yendelela Cuffee for her editorial contributions, support, and motivation
throughout my studies.

I would like to acknowledge my country Saudi Arabia, and the King Saud Bin
Abdulaziz University for Health Science for providing me with a scholarship and
supporting me throughout my studies. I would also like to express my appreciation to the
Department of Infection Prevention Control at the MNG-HA for their supportive role in
formulating this dissertation.

And finally, and above all, I would like to thank my family. I am forever grateful
to have such supportive and loving parents who have helped me throughout my doctoral
journey. I am grateful for my siblings and friends who have been there for me during my

years at GW, and whose positivity and encouragement kept me going.

v



Abstract of Dissertation
How Prepared Are the Ministry of National Guard - Health Affairs (MNG-HA) Facilities
Against Coronaviruses in Saudi Arabia?

In 2012, the Middle East respiratory syndrome (MERS) started to spread in Saudi
Arabia. Healthcare workers (HCW) contributed to 19% of MERS cases in Saudi Arabia.
The literature identifies flaws in the application of Infection Prevention and Control (IPC)
measures in Saudi Arabia. Data also show that 53.7% of HCW prefer more training on
infectious disease control guidelines. Health officials have recognized that coronaviruses
are a global health threat. In response, the World Health Organization (WHO), the Centers
for Disease Control and Prevention (CDC), and the Saudi Ministry of Health (MOH) have
issued several recommendations and enforced guidelines for infectious disease control in
the Kingdom. In addition, international collaborations were made between the Ministry of
National Guard - Health Affairs (MNG-HA) and Johns Hopkins to produce an IPC
program. However, it is still unknown if these efforts are enough to prevent future
coronavirus outbreaks.

This research used a mixed-methods case study design to assess the preparedness
of the MNG-HA against coronaviruses utilizing the Theoretical Model to Explain Self-
Protective Behavior at Work. Quantitatively, it evaluated the IPC core competencies in six
facilities using an Infection Prevention and Control Assessment Framework (IPCAF). In
addition, it used qualitative interviews to assess HCWs’ opinions of the MNG-HA’s IPC
education and training and how to improve ongoing efforts.

Results from the IPCAF identified MNG-HA facilities as advanced. Only 24

indicators out of 81 had gaps in them. Interviews with HCWs identified infection control



challenges. The HCW also provided recommendations which overlapped with their
challenges regarding the IPC training format, monitoring and audit, and communication.
Findings from the [PCAF aligned with some of the identified issues in the interviews,
which facilitated the triangulation of results.

The findings of this research will help the MNG-HA identify IPC gaps within their
facilities. Future research at the MNG-HA should be directed toward improving ongoing
IPC efforts by using the multimodal improvement strategy proposed by the World Health
Organization (WHO). An action plan should then be created based on the identified IPC
gaps to help inform decision-making at the MNG-HA. Emphasis on the quality and
efficiency of healthcare services stems from the ultimate goal set forth on a national level:
Saudi Arabia aims to achieve its vision through setting objectives that target enhanced

healthcare services in accordance with the National Transformation Program (NTP).
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Chapter 1: Introduction

Saudi Arabia

The Kingdom of Saudi Arabia (KSA) is considered the largest country in the
Middle East (Mufti, 2000, p. 1). It had a population of 34,218,169 million in 2019 (General
Authority of Statistics Kingdom of Saudi Arabia, 2019), of which 84% live in urban areas
(World Bank Group, 2019b). The majority of individuals are between the ages of 25-54
years (49.8%) (CIA, 2019). Approximately 37% of the population is non-Saudi (General
Authority of Statistics Kingdom of Saudi Arabia, 2016). The KSA is located in the center
of the Arabian Peninsula (Mufti, 2000, p. 1). Countries included in the Arabian Peninsula
are Bahrain, Iraq, Iran, Israel, the West Bank, Gaza, Jordan, Kuwait, Lebanon, Oman,
Qatar, Saudi Arabia, Syria, the United Arab Emirates (UAE), and Yemen (CDC, 2019c).
Saudi Arabia occupies around 2.149 million square kilometers (Mufti, 2000, p. 1). On its
east side lies the Arabian Gulf, while on its west side is the Red Sea (Mufti, 2000, p. 1).
Yemen and Oman border the south side, and Jordan, Iraq, and Kuwait are on the north side
(Mufti, 2000, p. 1). Riyadh, the capital, has the largest population (CIA, 2019). Figure 1
illustrates the different regions in the Kingdom.! The central region, Riyadh, has a
population of 7.071 million people (CIA, 2019). The western area consists of Jeddah,
Makkah, and Al-Madinah, with populations of 4.5 million, 2 million, and 1.4 million,
respectively. One of the main cities in the eastern region is Dammam, which has a

population of 1.2 million people (CIA, 2019).

I'KSA; the Kingdom of Saudi Arabia and the Kingdom are used interchangeably.



Figure 1

Map of the Kingdom of Saudi Arabia
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Note. From “Peer-Reviewed: Obesity and Associated Factors—Kingdom of Saudi Arabia, 2013,” by Z. A.
Memish, C. El Bcheraoui, M. Tuffaha, M. Robinson, F. Daoud, S. Jaber, S. Mikhitarian, M. Al Saeedi, M.
A. AlMazroa, A. H. Mokdad, and A. A. Al Rabeeah, 2014, Preventing Chronic Disease, 11, el74
(http://dx.doi.org/10.5888/pcd11.140236). In the public domain.

Healthcare System in Saudi Arabia

The healthcare system in Saudi Arabia is unique because healthcare is provided for
free in all government hospitals in the Kingdom (Walston et al., 2008). The health for all
(HFA) strategy has been implemented for decades (Mufti, 2000, p. 17). However, the HFA
has several flaws, mainly the financial burdens of sustaining such services (Alkhamis et
al., 2014). Even though Saudi Arabia is classified as a high-income country, it is still
considered a developing country (United Nations [UN], 2014).

Healthcare services in Saudi Arabia are provided through three different entities:
the Ministry of Health (MOH), other governmental providers, and private providers (Sebai
et al., 2001). Each of these entities provides healthcare services to a specifically defined
population (Almalki et al., 2011). The MOH is considered the largest provider of health

services in the country (Sebai et al., 2001). It delivers 60% of healthcare services to the



population. The remaining 40% of healthcare services are delivered through other

governmental providers as well as private health providers (Sebai et al., 2001). Other

governmental providers deliver 20% of the care to specifically designated government

employees, their dependents, and others deemed eligible to receive services. These

facilities include:

the Ministry of National Guard - Health Affairs (MNG-HA), the ministry which
is the focus of the dissertation,

referral hospitals (such as King Faisal Specialist Hospital and Research Center
or King Khaled Eye Specialist Hospital),

teaching hospitals such as the Ministry of Higher Education Hospital and school
health units of the Ministry of Education (MOE),

the security force medical service,

the army force medical service,

the Ministry of Interior (MOI),

Arabian American Oil Company (ARAMCO) hospitals,

the Royal Commission Health Services Program in Jubail and Yanbu, and

the Red Crescent Society (Al Yousuf et al., 2002; Almalki et al., 2011; Mufti,

2000, p. 16).

Private healthcare providers deliver the remaining 20% of the services to private-sector

employees and their families through health insurance companies (Alkhamis et al., 2014;

Sebai et al., 2001).

Figure 2 outlines the healthcare system and identifies the managers, suppliers, and

providers of healthcare in the Kingdom (Alkhamis et al., 2014). Annual budgets are



provided on a yearly basis by the government to finance all governmental entities.
However, in some circumstances, royal decrees are issued when more funds are needed
(Walston et al., 2008). Even though the government does not finance the private sector, it
is responsible for monitoring and overlooking their provided healthcare services (Al

Yousuf et al., 2002).

Figure 2

Suppliers, Managers, and Providers of Healthcare Services in the Kingdom of Saudi
Arabia

Employer and Private Sector General Government Budget * < Supplicrs
_—
h—— Ve —
["'(’:"J:" Ministry of Ministry of Ministry of National Guard ARAMCO | l
arance anageme:
. Health Interior Defence Health Affairs Hospital "NAgemen
Companies
Al J J
<
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Private Health Minssiry of Minssiry of Minssiry of National Guard ARAMCO N )
Care Providers Health Interior Defence ‘ Health Affairs Hospital — Providers

Note. From “Financing Healthcare in Gulf Cooperation Council Countries: A Focus on Saudi Arabia,” by A.
Alkhamis, A. Hassan, and P. Cosgrove, 2014, The International Journal of Health Planning and
Management, 29(1), e64-e82 (https://doi.org/10.1002/hpm.2213).

Ministry of National Guard - Health Affairs (MNG-HA)

The MNG-HA is a governmental hospital established in 1982 (MNG-HA, 2019).
The MNG-HA has been identified as the second-largest health facility in Saudi Arabia after
the MOH (MNG-HA, 2014). It serves the Saudi Arabian National Guard (SANG)
community, their dependents, and their employed staff (Aldohyan et al., 2019; MNG-HA,
2019). It prides itself on its distinctive services that are not found in other healthcare
facilities in the country. MNG-HA has been successful in adopting an electronic medical

record system (EMR) as well as the picture archiving and communications system (PACS),



which has unified patient records and radiology images across the different MNG-HA
regional locations in the Kingdom (MOH, 2019b; MNG-HA, 2019). The MNG-HA has
several locations in different parts of Saudi Arabia: central, western and eastern. Table 1
outlines the three main regions in the Kingdom and provides the names of the medical
facilities affiliated with the ministry as of 2017 (MNG-HA, 2019). It also identifies the
number of family medicine or primary care centers in each facility. In addition, the table
provides details on outpatient and inpatient turnover during 2017. The largest facility in
the Kingdom is the King Abdul-Aziz Medical City (KAMC-RD), located in Riyadh, which
holds 1,796 beds (MNG-HA, 2019). The bed capacity for each facility provides a better
understanding of preliminary hospitals’ planning capabilities (Thompson & McKee, 2004).
The MNG-HA has been acknowledged by the Joint Commission International (JCI) for

outstanding standards in its facilities (MNG-HA, 2019).



Table 1

Capacity of Regional Facilities at the Ministry of National Guard - Health Affairs as of
2017

City Medical facility Bed FM-PHC Outpatient Inpatient

capacity visit admission

Central Riyadh King Abdul-Aziz 1796 55 1,738,767 68,564

Medical City (KAMC-
RD)

Riyadh King Abdulla Specialist 571 NA 240,022 17,056
Children Hospital
(KASCH)
Western Jeddah King Abdul-Aziz 746 8 770,321 22,975
Medical City (KAMC-
JD)

Al- Prince Mohammed Bin 331 2 228,071 9,153
Madinah Abdul-Aziz Hospital
(PMBAH)
Eastern Al-Hasa King Abdul-Aziz 305 5 270,190 14,568
Hospital (KAH)
Dammam Imam Abdurrahman 161 1 203,524 11,489
AlFaisal Hospital

(IABFH)

Note. FM-PHC = Family Medicine and Primary Healthcare; NA = data not available. From MNG-HA
Organization Profile by Ministry of National Guard - Health Affairs, 2019, Retrieved September 4, 2019,
from https://ngha.med.sa/English/AboutNGHA/Pages/profile.aspx.

The MNG-HA serves soldiers of the National Guard and their families (Abolfotouh
etal., 2017). Some studies have described soldiers in Saudi Arabia in the 1970s as Bedouin
nomads who have shifted toward modernization in recent years (Cole, 2003). Soldiers of
the MNG-HA descend from certain Bedouin tribes that are tied to traditions that increase
the risk of zoonotic spillover, such as drinking unpasteurized milk from camels, goats, and
sheep (Khan et al., 2001). For example, the literature reports that in a patient sample from
the MNG-HA, 24% had a positive blood culture for brucellosis (Kiel & Khan, 1987), an
infectious disease that results from coming into contact with infected animals or animal
products that contain the bacteria (CDC, 2019b). However, studies indicate that these
results have decreased with time. MOH statistics show a decrease from 22% to 12.5%
between 2004 and 2012 (Aloufi et al., 2016). Other developing countries such as Sudan

have 23.3% (Madut et al., 2018). The United States (US), on the other hand, has lower



rates of 0.04 per 100,000 cases (CDC, 2016a). Brucellosis can lead to multiple
complications of the central nervous system, skeletal system, cardiovascular system, and
gastro urinary system (Kursun et al., 2013).
Studies from the MNG-HA identify their dependents, more specifically women, with a
higher rate of abortion in cases of brucellosis. They have tied these findings to the adapted
habits of drinking unpasteurized milk (Khan et al., 2001). In more recent years, camel
farming as a Bedouin habit has become popular around the city areas (Gossner et al., 2016).
Habitat fragmentation can lead to a rise in a zoonotic spillover of infections from animals
to humans (Plowright et al., 2017). Changes in ecosystem boundaries have caused several
other zoonotic outbreaks besides brucellosis, such as MERS-CoV and Ebola (Borremans
et al., 2019).
Development of Infection Prevention and Control in Saudi Arabia

The first IPC programs in Saudi Arabia began in 1980, starting at only 15 MOH
hospitals. By 1987, all hospitals under the MOH had established an IPC program by
mandate. The mandate of IPC programs extended to include other governmental facilities
outside of the MOH, including the MNG-HA. The MNG-HA became more involved in
IPC efforts by hosting biannual national and international conferences on IPC topics and
became one of the leading hospitals in IPC training of physicians and nurses (Memish,
2002). Since then, it has been labeled as a “Center of Excellence” in infection control and
hospital epidemiology (Mah & Memish, 1999).

In 2009, the MNG-HA received a “golden seal of approval” by the Joint
Commission International (JCI). It received this exemplary accreditation because it

received accreditation multiple times in all of the regions of MNG-HA: central, western,



and eastern (MNG-HA, 2014). JCI is a non-profit organization (JCI, 2010). It is considered
one of the largest and oldest evaluation organizations in healthcare. It has been providing
accreditation as well as certification for over 50 years to more than 17,000 healthcare
facilities in the United States (JCI, 2010) and up to 80 countries (MNG-HA, 2014).

In addition to the JCI, international collaborative efforts with the Society of Healthcare
Epidemiology of America (SHEA) and the Association for Professionals in Infection
Control and Epidemiology (APIC) on education and training programs paved the way for
further development of IPC programs in the late 1990s (Soule & Memish, 2001). The
maturation of [PC programs in the Kingdom was vital, as Saudi Arabia is the host for the
largest mass gatherings in the world (Ronald & Memish, 2001). The city of Makkah hosts
Hajj and Omrah are Islamic rituals performed by pilgrims from around the world (Aldossari
et al., 2019). Effective application of preventive medicine strategies, epidemiology of
infectious diseases, and knowledge of global outbreaks have helped improve health
services and preparedness in IPC measures in Saudi Arabia (Ronald & Memish, 2001).
This includes a well-established surveillance system in healthcare facilities in Makkah
(Alotaibia et al., 2017). In 2012, the first case of Middle Eastern Respiratory Syndrome
(MERS) appeared in Saudi Arabia (Zaki et al., 2012). Because of these advancements,
there were no reported outbreaks of MERS cases during Hajj season (Aotaibia et al., 2017).
Dr. Ziad A. Memish is the Deputy Minister of Health for Public Health for the Government
of Saudi Arabia. He is also the Director of the WHO Collaboration Center for Mass
Gathering Medicine and a Consultant at the Adult Infectious Disease Department at the
King Fahad Medical City (KFMC) (WHO, 2021a). He was described by the Lancet as the

father of mass gathering medicine (Das, 2014). As Dr. Memish describes:



Saudi Arabian infection control systems may not respond as rapidly to new
information because there is a lack of standardization across the foundations of
infection control. Timely upgrading of such an infection control system becomes
difficult. These diversities in the foundations of infection control are reflections of
the varied health organizations in the Saudi community (Memish, 2002).

The MNG-HA has also been through major structural developments in its infectious

disease control and prevention standards after recent Middle Eastern Respiratory

Syndrome coronavirus (MERS-CoV) outbreaks in one of its facilities (MNG-HA, 2019).

Middle Eastern Respiratory Syndrome

MERS-CoV has been linked to contact with dromedary camels (Younan et al.,
2016). Besides the cultural and religious relevance of the camel among Middle Eastern
people, they also hold financial value (Manefield & Tinson, 1996). The majority of
imported camels to Saudi are dromedary camels from Africa (Younan et al., 2016). The
dromedary camel is also known as Camelus dromedarius. It is identified by its one hump.
The dromedary camels are mostly located in the Arabian Peninsula, Middle East, central
Asia, India, and Africa (Reusken et al., 2014). The Bactrian camel, also known as Camelus
bactrianus, has two humps. The Bactrian camels are mostly located in Mongolia, Central
Asia, Pakistan, and Iran (Reusken et al., 2014). MERS-CoV does not exist among Bactrian
camels (Chan et al., 2015). Direct and indirect contact with camels is a risk factor for
MERS-CoV; for example, ingestion of camel milk or uncooked camel meat (CDC, 2019c).
Other individuals at risk of developing MERS-CoV include people who have been in an

area located in the Arabian Peninsula, have been in contact? with a person who has traveled

2 Close contact is defined by the CDC as” a) being within approximately 6 feet (2 meters), or within the room
or care area, of a confirmed MERS case for a prolonged period of time (such as caring for, living with,
visiting, or sharing a healthcare waiting area or room with, a confirmed MERS case) while not wearing
recommended personal protective equipment (PPE) (e.g., gowns, gloves, National Institute of Occupational
Safety and Health (NIOSH)-certified disposable N95 respirator, eye protection); or b) having direct contact



to areas of the Arabian Peninsula, have been in contact with a confirmed case of MERS-
CoV, or are healthcare workers (HCWs) (CDC, 2019c¢).

Globally, 27 countries have reported cases of MERS-CoV. Out of those countries,
12 are located in the eastern Mediterranean region, and the majority of patients have been
linked to cases from the Arabian Gulf Peninsula or have traveled there (World Health
Organization [WHO] Eastern Mediterranean Regional Office [EMRO], 2019b). Reports
from 2012 to 2020 show that the number of confirmed cases of MERS-CoV worldwide has
reached a total of 2,553 with 876 recorded deaths (WHO, 2020a). Globally, the number of
documented cases declined from 651 in 2014 to 151 in 2019 (WHO EMRO, 2019b). The
majority of observed cases are from Saudi Arabia at 80% (WHO, 2019a). Primary cases
are cases that have acquired the infection from the main source of exposure (camels), also
referred to as community-acquired cases, while secondary cases have acquired the
infection through contact with another infected person (Donnelly et al., 2019). Table 2
identifies all cases of MERS-CoV reported from 2012 to 2019. It shows a rise in the number
of both primary and secondary cases during 2014 and 2015 due to an outbreak that occurred
in Riyadh and Jeddah (Balkhy, 2016; Fagbo et al., 2015; Oboho et al., 2015). Overall the

cases are decreasing (WHO EMRO, 2019b).

with infectious secretions of a confirmed MERS case (e.g., being coughed on) while not wearing
recommended personal protective equipment (2019¢)”.

10



Table 2

Cases of Middle Eastern Respiratory Syndrome (MERS) Reported From 2012 to 2019
in Saudi Arabia

Type of 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Total
case
Primary 3 36 164 52 74 71 54 44 498
Secondary 2 93 264 222 60 90 35 72 838
Missing 1 15 102 103 68 52 48 289
Unknown 28 219 78 11 5 1 342
Total 5 158 662 454 248 234 142 164 2067

Note. From “MERS Situation Update June 2019,” by World Health Organization Eastern Mediterranean
Regional Office, 2019b, Retrieved September 4, 2019, from http://applications.emro.who.int/docs/
EMROPub MERS June 2019 EN 23811.pdf?ua=1.

The name corona in Latin means crown. Scholars gave the virus this name because
of its unique microscopic structure, which contains spikes on its outer surface.
Coronaviruses are considered larger than regular viruses and have an envelope with a
positive ribonucleic acid (RNA) strand (Bosch et al., 2004). Research has classified four
genera of CoVs: alphacoronaviruses, betacoronaviruses, deltacoronavirus, and
gammacoronavirus. MERS-CoV is considered a betacoronavirus (Zaki et al., 2012).
MERS-CoV is one of the many nonhuman coronaviruses that have evolved throughout the
years and became a human coronavirus (HcoV). The closest strain to MERS-CoV has been
found in bats, HKU4 and HKUS5 (Woo et al., 2005; Zaki et al., 2012). Other coronaviruses
that have evolved from animal strains include SARS-CoV and SARS-CoV2, which are
discussed further below.

Not all coronaviruses have the potential to cause a pandemic (da Costa et al., 2020).
Some have been known to only cause a common cold. Table 3 identifies each of the human
coronaviruses, the date of its discovery, and the types of illnesses that can occur as a result

of infection (Al Knawy et al., 2015).
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Table 3

Six Types of Coronavirus

Coronavirus | Date of discovery Type of illness

229E 1960 Common cold, bronchiolitis or pneumonia

0C43 1960 Common cold or pneumonia

SARS-CoV 2003 Upper and lower respiratory tract infection and
gastroenteritis

NL63 2004 Upper or lower respiratory tract infections, croup or
bronchiolitis

HKU1 2005 Pneumonia

MERS-CoV 2012 Upper and lower respiratory tract infections and
gastrointestinal illness

SARS-CoV2* 2019 Upper and lower respiratory tract infection and
gastroenteritis”

Note. From Quality and Patient Safety Newsletter [Ebook] (3rd ed.), by B. Al Knawy, H. Balkhy, A.
Alamry, R. Poff, M. Bodrick, R. Youssuf, and F. Hassainan, 2015, Riyadh: Ministry of National Guard -
Health Affairs (MNG-HA). Retrieved 4 September 2019 from
http://ngha.med.sa/English/Professionals/QPSNewsletter/Volume 7 Issue 3 October 2015.pdf.

*From Interim Clinical Guidance for Management of Patients With Confirmed Coronavirus Disease
(COVID-19) by Centers for Disease Control and Prevention, 2020b, retrieved August 20, 2020, from
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html.

Looking back at the history of human coronaviruses (HcoVs), the first case was
identified in England in the 1960s, from a patient’s nasal cavity. The viruses were referred
to as 229E and OC43 (Hamre & Procknow, 1966). In 2003, severe acute respiratory
syndrome coronavirus (SARS-CoV) occurred in China (Drosten et al., 2003). Another
strain, NL63, was identified in the Netherlands in a 7-month-old (Van der Hoek et al.,
2004). Shortly after, CoV-HKU1 was found in a 71-year-old man with pneumonia (Woo
et al., 2005). In April 2012, cases described as the novel Coronavirus (nCoV) with lower
respiratory tract symptoms were seen in Amman, Jordan (Hijawi et al., 2012). At the time,
WHO EMRO was not able to identify the pathogen (Hijawi et al., 2013). By September
2012, Ali Mohammed Zaki, an Egyptian virologist, discovered the nCoV in a 60-year-old
male in Jeddah, Saudi Arabia (Zaki et al., 2012). Later on, the case from Jordan was

matched retrospectively to the case found in Saudi Arabia, known as MERS-CoV (Hijawi
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et al., 2013). Another strain of coronavirus has been identified just recently in 2019, in
Wuhan, China, as 2019-nCoV, also known as SARS-CoV?2 (CDC, 2020a; WHO, 2020b).
SARS-CoV2 causes coronavirus disease (COVID 19) (WHO, 2020b).

Global estimates between November 2002 and July 2003 show that SARS cases
reached 8,437 cases and 813 deaths (WHO, 2003). Global estimates as of April 3, 2021,
demonstrate that SARS-CoV2 cases have reached 129,619,536 and 2,827,610 deaths
(WHO, 2021).

Although most coronaviruses have been impactful, this dissertation will continue
to focus on MERS-CoV. According to the World Health Organization (WHO), a MERS-
CoV case can be defined as “a person with laboratory confirmation of MERS infection
irrespective of clinical sign or symptom” (WHO, 2017). Cases of MERS-CoV can either
present as asymptomatic or symptomatic (CDC, 2019d). The most common symptoms
associated with MERS-CoV include fever, cough, and shortness of breath. In some cases,
there have been reports of diarrhea, nausea, and vomiting (CDC, 2019d). Symptoms
usually appear between 2—14 days after exposure. Complications include pneumonia as
well as kidney failure (CDC, 2019d). No vaccine has been created for MERS-CoV until
now. However, several therapeutic treatment options are being investigated (Modjarrad,
2016).

The case fatality rate for MERS-CoV was estimated at 34% in 2019 (CDC, 2019a).
Certain segments of the population are considered at higher risk of death than others,
including individuals with lower immunity levels or individuals with other comorbidities.
These comorbidities can include diabetes, cancer, chronic lung diseases, chronic heart

disease, or chronic kidney disease (CDC, 2019d). The literature identifies more specific
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risk factors that have been shown to contribute to morbidity rates. Alfaraj et al. found that
predictors of mortality include increases in age, white blood count (WBC), and neutrophil
counts, decrease in albumin levels, use of continuous renal replacement therapy (CRRT),
and use of corticosteroids (2019). Some of these results are consistent with other studies in
the literature. A study that assessed the Korean outbreak around 2015 found that higher
age, in addition to an increased number of comorbidities, is a risk factor (Majumder et al.,
2015). In fact, the results from this study indicated that the odds of mortality increased by
seven times for individuals with pre-existing conditions (odds ratio 7.14, 95% CI 2.27—
22.41). In addition, the odds of mortality increased by 12% for every 1-year increase in age
(odds ratio 1.12, 95% CI 1.07—-1.17) (Majumder et al., 2015). Differences in mortality rates
among different countries can be attributed to existing comorbidities among the population
as well as surveillance systems used and therapeutic options (Majumder et al., 2015).

The majority of MERS-CoV cases caused by human-to-human transmission have been
linked to healthcare settings (WHO, 2019a). According to the WHO, hospital outbreaks in
2019 were due to a lack of systemic implementation of infection prevention and control
measures (WHO, 2019a). The WHO emphasized that while incidence rates had decreased
at that time, they expected more MERS-CoV cases to emerge in the coming years (WHO,
2019a).

From the beginning of the MERS-CoV outbreak, the majority of victims have been
HCWs. The CDC defined HCW as all persons, paid and unpaid, working in healthcare
settings whose activities potentially place them at risk for exposure to a patient with
MERS-CoV (CDC, 2019c). The risk can either be through direct contact with patients or

indirectly through exposure to the patient care environment, such as the patient’s room,
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triage area, or examination room (CDC, 2019c). Other high-risk situations can include
handling blood, body fluids, secretions, or excretions, or soiled medical supplies,
equipment, or environmental surfaces (CDC, 2019c). In 2014, data indicated that 25% of
MERS-CoV cases in Saudi Arabia were HCWs. Furthermore, that report revealed the
majority of cases had acquired MERS-CoV while in a healthcare setting through person-
to-person transmission (WHO, 2015).

The MNG-HA had a large outbreak of MERS in 2015 at the KAMC-RD that will
be discussed in further detail in the following chapter (Balkhy, 2016). In a newsletter by
MNG-HA, Chief Editor Dr. Al Knawy discusses their efforts for overcoming MERS-CoV
in further detail (Al Knawy et al., 2015). The MNG-HA worked with both the Johns
Hopkins Hospital and Health System and the University College London Hospitals (2015).
This collaboration resulted in the implementation of an Infection Prevention and Control
Training and Competency Program called “Right Care Right Now” (RcRn) (Al Knawy et
al., 2015). It was officially launched on September 29, 2015, with a vision that there will
be no further avoidable transmission events again (Al Knawy et al., 2015). Ultimately,
RcRn aims to avoid infectious disease transmission between HCWs, patients, sitters, and
visitors (The GCC Infection Prevention and Control Manual, MNG-HA, 2018). The main
objectives of RcRn include:

1. Education for all HCWs on basic infection control

2. Review of best practices to enable identification and safety management of

patients

3. Hands-on practical training in:

e Hand hygiene (HH) practices
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e Donning and doffing of personal protective equipment (PPE)
® Respiratory testing
4. Assurance every HCW’s personal accountability in order to promote the idea
of patient and colleague safety
5. Competency of every HCW for fulfilling the above measures in a periodic
manner (Al Knawy et al., 2015).
Even though intervention to combat MERS-CoV exists in the Kingdom (Al Kuwaiti, 2017,
Nour et al., 2017), there are limited evaluations of these efforts.
Regulatory Structure of Saudi Arabia

Several regulatory heads are responsible for the healthcare structure and services in
the Kingdom. The MOH 1is considered the main provider and financer of healthcare
services in the country. According to the Eastern Mediterranean Regional Office (EMRO)
of the WHO, the government’s budget for the MOH has been increasing throughout the
years. It started out at 2.8% in 1970 and reached 6.4% by 2004. By 2019, it had reached
8.4% (WHO EMRO, 2006). The MOH’s main function is to manage and supervise the 20
regional dictatoriates, but it is also responsible for formulating healthcare policies,
supervising health programs, and monitoring private providers. It aims to provide
objectives and guidelines for governmental and non-governmental healthcare sectors
(Almalki et al., 2011). One of the main issues the MOH faces is that it has a lot of
responsibilities, which can contribute to the level and quality of services provided (Almalki

et al., 2011). For example, months or years-long wait periods for health services can shift
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the public’s preference to use other governmental providers or private providers over the
MOH healthcare services (Walston et al., 2008).

The Saudi Arabian General Investment Authority (SAGIA) is responsible for
outsourcing investment opportunities in the Kingdom, including healthcare investments
(US Saudi Arabian Business Council, 2017). SAGIA has announced that in the next couple
of years, $70 billion dollars will be spent on developmental efforts in the healthcare sector
(US Saudi Arabian Business Council, 2017).

In 2016, a National Transformation Program (NTP) was implemented in order to
develop and maintain the country’s progress (Vision 2030, 2019a). The NTP followed
Vision 2030 by creating a transformation plan serving every sector in the Kingdom. His
Royal Highness Prince Mohammed bin Salman bin Abdul-Aziz al Saud is Deputy Crown
Prince and Deputy of Defense in the Kingdom. He is also the acting Chairman of the
Council of Economic and Developmental Affairs. His highness described Vision 2030 as:

a bold yet achievable blueprint for an ambitious nation. It expresses our long-term

goals and expectations and it is built upon our country’s unique strengths and

capabilities. It guides our aspiration towards a new phase of development — to create

a vibrant society in which all citizens can fulfill their dreams, hopes and ambitions
to succeed in a thriving economy. (Vision 2030, 2019b)

Some of the Vision 2030’s main objectives for the MOH include: “improve the quality of
healthcare service: both therapeutic and preventive; achieve budgetary balance; achieve a
high level of transparency and good governance; improve performance, flexibility and
productivity of public authority” (Vision 2030, 2019a).

The Saudi Commission for Health Specialties (SCFHS) was initiated in 1983 and
overlooks the process of licensing professionals in the country by training them through

specific programs to ensure the availability of competent healthcare workers (SCFHS,
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2012). The SCHS continues to develop strategies that ensure high-quality personnel in the
field (MOH, 2013). Collaborative efforts of the SCHS with the MOH and JCI have paved
the way for further professional development. The MOH hosts several training workshops
and provides opportunities for international development (MOH, 2013). The Central Board
for Accreditation of Healthcare Institutions (CBAHI) is also important in the regulatory
structure of the Kingdom. CBAHI is the lead authority for the accreditation of
governmental and private healthcare facilities. It provides all health facilities in the
Kingdom with the appropriate national standards. In 2013, the MOH mandated CBAHI
accreditation for the renewal process of any facility’s operating license (CBAHI, 2021).
The Problem Statement

The KSAs reform in healthcare aims to improve the quality of services provided to
its citizens. Like other parts of the world, Saudi Arabia is now concerned with
coronaviruses. In 2012, MERS-CoV cases emerged. The reoccurring MERS-CoV
outbreaks at HCF have led several entities to reevaluate their procedures and measures
against infection control and prevention. In addition, the recent COVID-19 pandemic has
made this topic urgent. The MOH produced guidelines and policies based on
recommendations developed by the CDC. These guidelines are designed to achieve better
control over MERS-CoV outbreaks occurring in health facilities in the KSA. The MNG-
HA followed the MOH guidelines and improved its Infection Prevention and Control (IPC)
program with several external collaborations (Al Knawy et al., 2015). However, studies
repeatedly show that younger, less experienced HCWs have limited knowledge, negative
attitudes, and high concern over MERS-CoV. Knowledge and training, in addition to other

elements, are considered an integral part of maintaining an effective IPC framework at a
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facility level. The WHO considers eight competencies as crucial in any assessment of a
facility’s IPC measures: the IPC program, IPC guidelines, implemented IPC training and
education, hospital-acquired infection (HAI) surveillance, adoption of strategies as
interventions, monitoring and auditing efforts, staffing workload and bed occupancy, and
built environment and resources at the facility. Although the MNG-HA is aware of and has
adapted some of these elements, it is unclear where they stand in terms of preparedness
toward coronavirus outbreaks when looking at all of the competencies collectively.

The Purpose of the Study

This study is an assessment of coronavirus preparedness at the MNG-HA in three
main regions in Saudi Arabia: central, western, and eastern. It uses a case study design with
two embedded research aims, questions, and units of analysis.

The first aim was to assess the extent to which the measures of IPC were
implemented in the MNG-HA’s different regions (central, western, and eastern). This aim
allowed for the formulation of an outline of the gaps and deficiencies of IPC in different
regions. It used an evaluation tool by the WHO called the Infection Prevention and Control
Assessment Framework (IPCAF), which was successfully used by the MOH in the past.
The tool covers details about the core competencies for effective [IPC measures in all
regions of the MNG-HA. These competencies evaluate the actual IPC program
implemented. The tool assesses the IPC guidelines used and further examines the chosen
IPC training and education program. It also reviews the level of HAI surveillance system
applied at each of the facilities. It is necessary to consider the adoption of interventions at
each of the facilities. Efforts to monitor and audit departments can help provide an

understanding of the measures. In addition, the number of staff, more precisely the
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physician-to-patient ratio or nurse-to-patient ratio, is important for determining
contributing factors to IPC measures. Finally, and most importantly, competency is an
assessment of the built environment in each of these facilities, including isolation rooms
and the use of PPE. Collectively, all eight competencies provide a total score to measure
the IPC at MNG-HA. The total score provides an assessment of each facility’s capabilities.
Policymakers and health officials are able to better understand the needs of each facility by
using this tool.

The second aim examined the HCWs’ perspectives on coronaviruses education and
training in the same regions (central, western, and eastern) using key informant interviews.
HCWs interviews were focused on feedback about IPC education and training at the MNG-
HA. Questions were guided by the chosen framework for this study: the Theoretical Model
to Explain Self-Protective Behavior at Work, which will be discussed in more detail in the
following section. The questions ask about IPC education and training in detail. The
questions request in-depth information on the type of education and training provided, what
works and what does not work within their program, the challenges they face, and their
recommendations for improvement. Feedback from the MNG-HA’s HCWs provided
information that will professionally enhance healthcare programs. The questions also have
a regulatory component; they ask about HCWSs’ perceptions of the application of
regulations by their organization pertaining to education and training. A triangulation of
evidence allowed for an assessment of where the MNG-HA stands in terms of preparedness

for coronaviruses and the possibility of other future respiratory tract outbreaks.
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Main Research Question and Sub-Questions:

Main Question: How prepared are MNG-HA facilities against coronaviruses in
Saudi Arabia?

Sub-question 1. What are the gaps and deficiencies in the IPC program from the

IPC leaders’ perspective at the MNG-HA in the three regions?

Sub-question 2. How can education and training be improved from a HCW's

perspective at the MNG-HA in the three regions?
Conceptual Framework

This study relied on the Theoretical Model to Explain Self-Protective Behavior at
the Work (Moore et al., 2005). Its origins stem from the Predisposing, Reinforcing, and
Enabling Constructs in Educational Diagnosis and Evaluation (PRECEDE) model (Green
et al., 1980). The PRECEDE model examines health education strategies, which has been
adopted by DeJoy (1986) and Moore et al. (2005). Moore et al. (2005) focused on three
factors in the model: organizational, environmental, and individual factors. DeJoy (1986)
refers to them as predisposing, enabling, and reinforcing factors. These factors can
collectively and individually contribute to self-protective behavior at work (Deloy, 1986;
Moore et al., 2005). The more recent study by Moore et al. (2005) assessed the behavioral
intention associated with occupationally acquired infections, specifically SARS, according

to HCWSs’ perceptions (seen in Figure 3).
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Figure 3

Theoretical Model to Explain Self-Protective Behavior at Work
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Note. From “Occupational Health and Infection Control Practices Related to Severe Acute Respiratory
Syndrome: Healthcare Worker Perceptions,” by D. M. Moore, M. Gilbert, S. Saunders, E. Bryce, and A.
Yassi, 2005, Aaohn Journal, 53(6), 257-266.

Understanding the elements that promote self-protective behavior is an important
step in this model (Moore et al., 2005). The factors can come in different forms. The
organizational factors can include safety instructions imposed by the organization,
enforcement level imposed by the regulatory agencies, attitudes of HCWs at the workplace
towards safety, IPC policies, safety training, and internal communication about safety
within the organization (Moore et al., 2005). The environmental factors can include the
physical space and engineering issues, availability of elements that contribute to
decontamination, and the availability of personal protective equipment (PPE) (Moore et
al., 2005). The individual factors can include knowledge, attitudes, and beliefs (Moore et
al., 2005). This study used this framework as a base to further its understanding of the
phenomena of preparedness of the MNG-HA organization against future coronaviruses. It
investigates organizational as well as environmental factors through an assessment of the
IPC measures by IPC coordinators, which outlines the flaws in the program and the

environment of each facility under the MNG-HA. Finally, it looks at the individual factors
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by exploring HCWs’ opinions of the knowledge and training at the MNG-HA through
interviews. Information from the three factors of this framework feeds into the behavioral
intentions. When applying this framework, the ultimate goal is to assess preparedness for
future coronaviruses. The enabling factors towards preparedness and change are the three
factors discussed above. Figure 4 outlines how the framework by Moore et al. (2005) was
applied in this study. This section is further discussed in more detail in the methodology in

Chapter 3.

Figure 4

Proposed Framework for Coronavirus Preparedness Assessment
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Note. Adapted from “Occupational Health and Infection Control Practices Related to Severe Acute
Respiratory Syndrome: Healthcare Worker Perceptions,” by D. M. Moore, M. Gilbert, S. Saunders, E. Bryce,
and A. Yassi, 2005, Aaohn Journal, 53(6), 257-266.

Project Description

This project used a case study design to answer the question, “How prepared are
the MNG-HA facilities against future coronaviruses in Saudi Arabia?” A case study design
was specifically chosen, as opposed to another study design, because of the case study’s

ability to answer questions of “how” and “why” (Yin, 2018, p. 11). In addition, the case
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study design was favored because of its ability to explore in detail specific phenomena
through different lenses (Yin, 2018, p. 15). The phenomenon of interest is a specific
organization: the MNG-HA. The use of multiple subunits of analysis created an embedded
design capable of providing triangulation of data collected in a fashion that served the
purpose of the study.

The data collected included surveys by IPC coordinators as well as interviews of
HCWs. The intention was to provide information from each research question to answer
the case study’s main question, as seen in Table 4. Each question used a different unit of
analysis and a different methodology. The evaluation survey was sent to a total of six
locations throughout the Kingdom. These facilities are the main regional hospitals of
MNG-HA. IPC leaders were asked to fill out these forms and return them. The overall
scores from each of the three areas were calculated and analyzed. The interviews were
conducted on younger HCWs who have less experience (< or = 10 years) because the
existing literature on HCWs identifies strong ties between less experienced HCWs and
negative perceptions towards the MERS education program as well as knowledge transfer
(Aldohayan et al., 2019). These interviews provide an understanding of barriers to IPC
knowledge and training and recommendations for improving these barriers. The study used
the Theoretical Model to Explain Self-Protective Behavior at Work (Moore et al., 2005) as
its framework. The adapted framework seen in Figure 4 helped map out the research aims
by providing resourceful information from three different factors: organizational,
environmental, and individual. The organizational and environmental factors were covered
in most questions from the IPCAF survey, while the individual factors were explored in

the key informant interviews.
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Data were analyzed for each question separately using standard techniques appropriate for

the type of data collected. Results were traced back to the study questions and framework.

Then, the convergence of results allows understanding the phenomena as a whole.

Table 4

Summary of Case Study Methodology

CASE STUDY
How prepared are the MNG-HA facilities against coronaviruses in Saudi Arabia?
Study Study Units of Collected Data
Research Questions Design Tools Analysis

1. What are the gaps/ deficiencies in Cross- Modified IPC A score from evaluating
the IPC program from the IPC | sectional IPCAF leaders 8 IPC competencies in
teams/IPC leader’s perspective at the design evaluation 6 facilities
MNG-HA three regional arcas? tool
2. How can the education & training Qualitative | Interviews HCW Themes from questions
be improved from a HCW’s design that identify barriers
perspective at the MNG-HA in three and recommendations
regional areas? to anwledge

attainment

Significance and Policy Implications

Current events concerning COVID-19 have highlighted the need for better
preparation against continuously evolving viruses. In addition, there is a higher concern of
coronaviruses in Saudi Arabia due to its unique location. Saudi Arabia, more precisely
Makkah, is a hub for mass gatherings during the season of Hajj. MERS-CoV has the
potential of becoming a pandemic issue if not contained (Khan et al., 2013). Understanding
the gaps in the IPC in the different areas in the Kingdom is necessary for better planning
of future efforts in a strategic manner. Policymakers will be able to direct their efforts and
focus on these areas. It is also necessary to explore the barriers to knowledge among HCWs

to enhance professional development at the MNG-HA. Understanding knowledge of the
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HCWs will allow improvements in their level of concern, which will contribute to their
overall performance and confidence.

In addition, the preliminary assessment at MNG-HA contributes to the
preparedness towards coronaviruses. This study adds value to policymakers’ knowledge
by identifying areas in need of further attention concerned with IPC measures. IPC
recommendations can then be made to further enhance ongoing efforts and perhaps even
adoption of the same measures by other facilities if proven to be efficient. This strategy
will not only help elevate the quality of IPC services provided by the MNG-HA, but also
accomplish one of the goals of the Kingdom’s development set by Vision 2030.

Summary

Chapter 1 introduces the origin of MERS-CoV and its history in the Kingdom after
a preliminary explanation of the healthcare system in Saudi Arabia. It provides an overview
of  the development of IPC in the Kingdom. It introduces the different public healthcare
service providers in the Kingdom, such as the MOH, SCHS, SAGIA, and CBAHI,
including the NTP.

This chapter highlights IPC milestones in the Kingdom and specifically focuses on
the MNG-HA because it is one of the governmental facilities significantly impacted by the
MERS-CoV outbreak. The MNG-HA outbreak was an opportunity to learn about and
improve on existing IPC measures. The MNG-HA initiated international collaborations
and started the RcRn program, which calls for IPC education and training among HCWs
and promotes the use of best practices. The MNG-HA healthcare facilities and HCWs’
susceptibility to MERS-CoV are the underlying reasons and driving factors of this research.

Although COVID-19 is of high concern right now, the majority of published literature
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concerned with HCF and HCW in the Kingdom are limited to discussing MERS-CoV. That
is why the focus of the literature review was on MERS-CoV.

Chapter 2 will provide a more comprehensive literature review to further expand
on coronaviruses in the Kingdom. It will rationalize the Kingdom's experience with MERS

through HCWs’ knowledge and IPC measures.
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Chapter 2: Literature Review

The review in this section focuses on studies that have been implemented in Saudi
Arabia about “MNG-HA.” It also discusses other studies from different facilities in the
Kingdom. The chapter starts with a description of information on MERS-CoV in Saudi
Arabia from the WHO. It then goes into further detail on MERS-CoV as a hospital-acquired
disease. After that, the discussion covers healthcare facilities’ (HCF) IPC measures,
HCW’s knowledge of MERS-CoV, and the role of policy and regulation to control MERS-
CoV. Although the more recent virus is SARS-CoV 2, there was not enough data describing
the effects of this coronavirus on HCWs yet in Saudi Arabia. For this reason, the focus of
the literature review was on MERS-CoV.

MERS at Healthcare Facilities in Saudi Arabia

Healthcare-acquired infections (HCAI) or HAI, also known as nosocomial
infections, are defined as infections that appear during the first 48 hours of a patient's stay
at a healthcare facility or 30 days after leaving the healthcare facility (Revelas, 2012). This
definition includes a variety of settings such as long-term care, family medicine clinics,
home care, and ambulatory care (Revelas, 2012). Nosocomial infections are common in
KSA (Abdel-Fattah, 2005; Balkhy et al., 2006). A point prevalence study conducted at the
MNG-HA found that there was an 8% chance of developing HAI and a 13% chance of
developing a community-acquired infection (CAI) (Balkhy et al., 2006). The results of that
study also indicated that there is a two-fold increase in the risk of HAI with hospital stays
that exceed eight days (Balkhy et al., 2006). The majority of cases (31.1%) had a line-
related bloodstream infection (BSI). The remaining 28.9% suffered from ventilator-

associated pneumonia (VAP) and 24.4% suffered from catheter-associated urinary tract
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infection (CAUTI). Wound infection was 6.7%, and pneumonia was estimated to be 4.4%.
The majority of HAIs occurred at the intensive care units (ICU) (46.7%), followed by
medical and surgical wards (13.3%) (Balkhy et al., 2006). In comparison, in a point
prevalence study by the CDC, 4% of admitted patients in U.S. hospitals had at least one
HAI (Magill et al., 2014). Results from that study identified pneumonia and surgical site
infections both at a rate of 21.8%, 21.8% being the highest contributor to HAI, followed
by gastrointestinal infections (17.1%), UTIs (12.9%), and primary bloodstream infections
9.9% (Magill et al., 2014). These studies outline the distinction between HAI in a
developing country, Saudi Arabia (8%), versus a developed country, the US (4%) (Balkhy
et al., 2006; Magill et al., 2014).

According to the most recent updates issued by the WHO, from the 2,449 cases of
MERS that occurred globally, 2,058 were in Saudi Arabia (WHO EMRO, 2019a). Table 2
demonstrates the number of MERS-CoV cases from 2012 to 2019. Older age groups of 50-
59 years old are at risk of primary cases, while the younger age groups of 30-39 years old
are at risk of secondary cases (WHO EMRO, 2019a). There was a greater overall number
of secondary cases (838) in Saudi Arabia than primary cases (498), as seen in Table 2
(WHO EMRO, 2019b). However, deaths tend to occur more commonly among primary
cases (WHO EMRO, 2019b). The estimated case fatality rate in Saudi Arabia is 37.2%
(WHO EMRO, 2019b). The risk of death was reported to be higher among individuals
older than 50 years (WHO EMRO, 2019b). The nosocomial nature of this respiratory
pathogen is recognized through a significant involvement of the HCWs in each of those

outbreaks (Balkhy, 2016; Cowling et al., 2015; Fagbo et al., 2015; Oboho et al., 2015).
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The biggest outbreak of MERS-CoV that occurred in Saudi Arabia was in 2014, in
Jeddah, where 255 cases of MERS were confirmed, and 93 cases of death were reported.
In this crisis, only 109 cases had available data to analyze (Oboho et al., 2015). From these
109 cases, 33% of cases reported being admitted to a healthcare center within 14 days of
the appearance of symptoms, and 62.4% reported visiting a healthcare facility (Oboho et
al., 2015). In addition, 20.9% of the confirmed cases were among HCWs (Oboho et al.,
2015). In that same year, the King Fahad Medical City (KFMC), Riyadh, reported 45 cases
of MERS-CoV with 13 deaths. During this outbreak, 23 cases were HCWs (Fagbo et al.,
2015). Of all reported cases, 13 were hospitalized, 8 acquired the infection externally, and
one was unknown (Fagbo et al., 2015). In June 2015, two more outbreaks occurred. One
of the bigger outbreaks occurred in South Korea (Cowling et al., 2015). This outbreak
started with a Middle Eastern man who lives in Korea and had recently been to several
countries in the Middle East, including Saudi Arabia (Cowling et al., 2015). After the index
case returned from his journey to Korea, he caused a massive outbreak in several hospitals.
As a result, 166 individuals were infected, and 24 died as a result (Cowling et al., 2015).
Out of the total outbreak, 18% of cases were HCWs (Cowling et al., 2015). Balkhy (2016)
reported another outbreak around the same time at the King Abdul-Aziz Medical City
(KAMC). This outbreak affected 130 cases, 53% resulting in death. From these cases, 33%
were HCWs. It is worth noting that each outbreak contributed to mortality rates. The
burden of MERS-CoV on HCWs is no longer only physical, but there have also been
reports of anxiety and fear (Almutairi et al., 2018), as well as financial losses incurred from
MERS-CoV diagnosis, treatment, and external facility support (Al Shehri, 2015).

However, it was not until 2019 that a study in Saudi Arabia estimated the direct financial
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losses incurred from MERS-CoV cases (Alruthia et al., 2019). Results indicated that the
cost incurred from one case could reach $1,278.41 to $75,987.95 (Alruthia et al., 2019).

In 2015, the Republic of Korea (ROK) looked into the financial losses due to the
MERS-CoV outbreak in several other industries, such as tourism ($2.6 billion USD),
accommodation ($542 million USD), food and beverage ($359 million USD), and
transportation ($106 million) (Joo et al., 2019).

In the face of these explosive outbreaks, a group of professionals from the WHO
Eastern Mediterranean Regional Office (EMRO) in Cairo, Egypt, visited Saudi Arabia for
five days (WHO EMRO, 2019a). Their mission was to understand what caused the 2014
Jeddah outbreak (Oboho et al., 2015). The team of professionals announced

The majority of human-to-human infections occurred in healthcare facilities. One-

quarter of all cases have been healthcare workers. There is a clear need to improve

healthcare workers’ knowledge and attitudes about the disease and systematically
apply WHO’s recommended infection prevention and control measures in
healthcare facilities. (WHO EMRO, 2019a)
Long before the emergence of MERS-CoV, a study published in Saudi Arabia indicated
that 53.7% of HCWs in Saudi Arabia expressed the need for training on infection control
guidelines (Amin & Al Wehedy, 2009). The study also showed the level of awareness
about infection control was low and that misconceptions were prevalent among HCWs
(Amin & Al Wehedy, 2009). The WHO’s statement mentioned previously (WHO EMRO,
2019a), as well as findings from Amin and Al Wehedy (2009), highlight the need to focus
on two underlying issues that can yield better IPC measures against future outbreaks.
The knowledge and attitude of HCWs can be classified as individual or personal issues. In

addition, issues in healthcare settings can be classified as organizational or environmental,

and they involve facility-level activities that include following IPC recommendations, all
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of which can contribute to any crisis situation (WHO, 2019b). Being fully aware of these
issues has allowed Saudi scholars to be more focused on understanding the knowledge,
attitudes, and practice of different HCWs towards MERS and IPC measures (Albarrak et
al., 2019; Alsahafi & Cheng, 2016; Abolfotouh et al., 2017; Nour et al., 2015; Khan et al.,
2014). Knowledge of MERS can be focused and include specific information, or it can be
broad and cover the basic concepts of IPC measures. Primary concepts include standard
precautions (SP), such as the use of alcohol-based hand rubs by the HCWs, as an effective
means to [IPC (Kampf et al., 2009). Alcohol-based hand rubs can reduce nosocomial
infections by up to 40% (Kampf et al., 2009).

Standard precautions include compliance with proper hand hygiene, but there are
also other elements to consider (CDC, 2016), such as the use of personal protective
equipment when dealing with infected material, respiratory hygiene such as the use of
isolation precautions, appropriate sterilization, disinfection of instruments, devices, and the
environment, and safe infection and surgical mask use (CDC, 2016). The knowledge and
training of the SPs needs to be appropriately introduced to HCWs, and the healthcare
facility has an integral role. HCF should provide resources and regulate the application of
IPC measures, all of which are critical components (WHO, 2019a). A consensus panel
produced a report that highlighted specific recommendations necessary for proper
infrastructure and essential activities of infection control and epidemiology programs in
hospitals (Scheckler et al., 1998). The report’s recommendations focused on the following:
managing critical data and information, setting and recommending policies and procedures,
compliance with regulations, guidelines, and accreditation requirements, employee health,

direct intervention to prevent transmission of infectious diseases, education and training of

32



healthcare workers, personnel resources, and non-personnel resources (Scheckler et al.,
1998). Since then, developments and changes in the healthcare industry have led to the
inclusion of other elements, which was discussed in detail later in the chapter.
Knowledge of HCW in Saudi Arabia

Table 5 outlines some of the studies concerned with MERS-CoV knowledge of
HCWs implemented in Saudi Arabia. It displays each study’s design, period, sample,
region, and findings. Study one conducted at King Khalid University Hospital (KKUH)
provides an assessment of knowledge, attitudes, and practices towards MERS-CoV among
a variety of HCWs. Results demonstrate good knowledge® and positive attitudes among
391 HCWs (Albarrak et al., 2019). It also demonstrates that physicians have the highest
degree of knowledge compared to their other coworkers, such as pharmacists, nurses, and
technicians (Albarrak et al., 2019). Study five was conducted in two hospitals in the Al-
Qassim region on a sample of 280 HCWs, and it also shows good knowledge and a positive
attitude towards MERS-CoV as well. They also identified males who are more experienced
(i.e., worked for more than seven years) as having more knowledge and positive attitudes
towards MERS-CoV. The authors think that males are more social, which can contribute
to their actions and attitudes (Khan et al., 2014). However, despite these findings, another
study in the Mekkah region demonstrates opposite results that show poor knowledge and a
negative attitude towards MERS. This study also identified a higher knowledge score

among experienced females (i.e., worked for more than 10 years) (Nour et al., 2015).

3 “Knowledge of HCWs includes questions about the nature, etiology, symptoms, risk group,
consequences, source of transmission, prevention and treatment of MERS-CoV. Scores ranged from 0-13
and cutoff level of <9 were set for poor knowledge and >9 for good knowledge. Assessment of attitude was
carried out through 7 item questions in which the responses were recorded on 5-point likert scale. A score
of 1 was given to strongly agree, and 5 to strongly disagree. A mean score of <2 was considered as a
positive attitude while a score of 3-5 was taken as a negative attitude” (Khan et al., 2014).
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Regional and gender differences were observed, and in some cases, there were differences
in the definition of HCWs in each study. For example, study one considered HCWs as
physicians, nurse pharmacists, technicians, and administrative staff (Albarrak et al., 2019).
However, unlike study one, study two did not include administrative staff when evaluating
the HCWs knowledge, attitude, and practice of IPC measures (Abolfotouh et al., 2017).

After several outbreaks that have occurred in the MNG-HA central region (Fagbo
et al., 2015; Balkhy, 2016), it was evident that further research is necessary at this specific
organization. One study from the MNG-HA looked into the level of concern of HCWs
about MERS outbreaks among three regions in Saudi Arabia: the central region, the
western region, and the eastern region. Results from this study identified high concern
scores among HCWs working in the central region who have a Saudi nationality and who
are non-physicians (Abolfotouh et al., 2017). The study also demonstrated that 87.7% did
not feel safe using standard precautions (Abolfotouh et al., 2017). In addition, 70.4% of
the study’s participants felt at risk of getting infected with MERS-CoV (Abolfotouh et al.,
2017). However, that study (Abolfotouh et al., 2017) was implemented shortly before
RcRn, a training and educational program conducted at MNG-HA (Al Knawy et al., 2015),
indicating that HCWs may feel differently now.

In 2019, another study was conducted in the MNG-HA in Riyadh (central region),
and it assessed 404 HCWs. This study had several steps. First, the authors evaluated the
HCW’s knowledge against facts published by the Mayo Clinic Foundation (Aldohyan et
al., 2019). Results from the evaluation found that the top five incorrect responses were in
these statements: incubation time for the virus is 14-28 days (83.4%); antibiotics are the

first line treatment for the management of MERS CoV (43.6%); polymerase chain reaction
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can be used to diagnosis MERS-CoV (40.3%); washing hands vigorously for 20 minutes
helps in prevention/transmission of disease (32.2%); vaccination of MERS-CoV is
available in the market (24.3%) (Aldohyan et al., 2019).

The second step of the study included finding the source of MERS-CoV
information for any HCW. When asked, most HCWs (47.8%) resorted to more than one
source of information about MERS-CoV, including research, books, and media, among
other things (Aldohyan et al., 2019). However, employees of the MOH considered the
MOH’s memos and main website as their main source and guide (Alsahafi & Cheng, 2016).
The KKUH’s HCWs considered seminars and workshops followed by social media as their
top information source (Albarrak et al., 2019).

Aldohyan et al. (2019) were only able to document how many sources HCWs relied
on without actually identifying the main source of information. Even though like the MOH,
the MNG-HA has its own newsletter that covers MERS related issues (Al Knawy et al.,
2015), the HCWs did not point that out, or perhaps they were only given the opportunity
to explain further because the study did not carry a qualitative format in its questioning.

The third step in Aldohyan et al.’s (2019) study was concerned with exploring the
HCW?’s perceived effectiveness of educational programs as well as knowledge transfer.
Results indicate that among the MNG-HA community, negative perceptions on the
effectiveness of knowledge programs and knowledge transfer among HCWs were more
prominent among males, physicians, or pharmacists who are less experienced in the field
(i.e., less than 10 years). In addition, this study found a relationship between poor
knowledge and negative perception towards educational programs and knowledge transfer

(Aldohyan et al., 2019).
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Aldohyan et al. (2019) explain in their study that after experiencing the MERS
crisis, drastic changes were implemented that would increase the understanding of this
virus. These efforts included conducting seminars, workshops, educational campaigns, as
well as regular circulation of updated information about MERS from the WHO and CDC
and local and regional collaborative task forces (Aldohyan et al., 2019). Despite these
efforts, it has been documented among healthcare professionals in the MNG-HA that the
preferred method of health promotion is counseling (Altamimi et al., 2016). A study at
Riyadh Military Hospital assesses the differences among gender in terms of health
education needs among patients, and preferences do exist. Results found that the one-to-
one method was the most preferred health education method for both genders (men: 72.7%
and women: 67.9%) (Al-Khashan et al., 2012). Perhaps health promotion preferences also

exist among different genders of HCWs.
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Table 5

Studies of Healthcare Worker (HCW) Knowledge in Saudi Arabia

Physician
Nurse
Pharmacist
Technician
Administrative

government-related

87.8% did not feel safe at work using
standard precautions.

87.7% believed that the government
should isolate patients with MERS in
specialized hospitals

73.7% agreed with travel restriction to and
from areas affected by MERS

65.3% agreed with avoiding inviting
expatriates from such areas

Author Date Study Location Sample Assessment Results Notes
Design
Period
1. Albarraket | 2019 Cros's— KKUH, 391 HCW Five sections: ' The highest main source of information ® Good knowledge and
al. sectional Riyadh e Demographics ' was seminars and workshops- - positive attitude but low to
Ztuqy Physician e Source of MERS info (n=191;48%) followed by social media average practice to MERS
esign Nurse e Knowledge (n=179;45%) .
. . . with low adherence to face
Dec 2015. Pharmgqst . AttlFude Good knowledge -among physicians mask practice
March 2016 Technician e Practice of HCW towards (95.7%), pharmacists (88.9%), nurses
are MERS (86.2%) and technicians (91.4%) and ° Com'pa'lred to the rc?st
showed statistically significant(p=0.039). physician have a high degree
Positive attitude among physicians of knowledge and attitude
(96.3%), pharmacist (94.4%), nurses
(94.6%) and technicians (90.1%) with no
statistically significant(p=0.273)
The majority showed average practices
towards MERS
The least practice among participants was
the use of face masks in the crowds
(24.2%).
2. Abolfotouh 2017 | Cross- MNG-HA 1031 HCWs 31 concern statements in five 70.4% felt at risk of contracting a MERS- high concern scores were
etal. sectional distinct domains. CoV infection at work, significantly associated with
study central Direct contact e self-satisfaction 69.1% felt threatened if a colleague
western group no- direct | ® social status contracted MERS-CoV e  Saudi national
Oct-Dec eastern contact group e  workplace-related 60.9% felt obliged to care for patients .
2014 regions e infection-control-related infected with MERS-CoV ®  Non-physician
L]

®  central region HCW
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3. Alsahafi 2016 | Sep - Nov MOH 1500 HCWs Assess the coronavirus 6.5% nurses 22% DrS 72.3% of HCW are in need for
& Cheng 2015 HCW e knowledge sources of most common sources of (MERS-CoV) educational courses and
information; . . information were MOH memo (74.3%). training about the MERS—COV,
Mal;kah, q o personal experiences with Only (47.6%) of the physicians, (30.4%) of Ebfola'and g'ther emerging
lJ\/I(eidlrLa an Physicians MERS_COS/’ he location of the nurses and (29.9%) of the other HCws | ™ ectious diseases
edda Nurse ¢ opinions about the location o were aware that asymptomatic MERS-CoV
Other HCW Emerging imfectous discass was described. e ot et
- o
cremng Around half of respondents who having physicians, 53% of nurses and
o Attitudes of the HCWs to . ) 61% of other HCWs in the
infecti 1 . been investigated for MERS-CoV reported ’ !
Infection control practices that thei K verf d d study perceive their knowledge
e Educational needs of the :'I tslr V‘;O" per oirrinanc?h ecrease about MERS, EBOLA and
HCWs while they have suspicion of having other infections to be low
e self-reported infection control MERS-CoV
practices of the HCWs. two thirds reported having psychological .
. . - knowledge about emerging
problems during this period. infectious diseases was poor
H o,
twqthlrds of the HCWs. (61.2%) reported and there is need for further
anxilety about contracting MERS-CoV from education and training
patients. programs particularly in the
use of personal protective
equipment, isolation and
infection control measures.
4. Nouret | 2015 | A cross- Makkah 281 4 sections Only one third of them (32.4%) acquired Poor knowledge, negative
al. sectional e Demographics good knowledge about the infection attitu@e and reported good
study HCW in ED . source and level of Most of them (91.8%) showed a negative practices tqwards' MERS-CpV.
Physician knowledge attitude towards the infection with mean | These findings disagree with
From Sep Specialist e Attitude attitude score 5.4 + 1.6 (out of 11). recently published similar
2014-2015 Technician e  Practice towards MERS- 87.9% reported good practices with mean study at Al Qassim region that
Nurse CoV reported good knowledge and

practice score 7.2 + 1.5 (out of 8).

There are significant positive associations
between knowledge and both attitude
and practices scores.

positive attitude of healthcare
workers towards the infection

Knowledge score was
significantly higher

. 30
. Females
. > 10 years of experience
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5. Khan et al.

2014

A cross-
sectional
study

2 hospitals
of Qassim
region

private
teaching-
based
hospitals

280 HCW

o correlation between knowledge and attitude
was significant

o HCWs were less educated about the
management (42.4%), source (66%) and
consequences of MERS (67.3%),

o HCW were aware of the hallmark symptoms
(96%), precautionary measures (96%) and
hygiene issues (94%).

o the majority showed positive attitude towards
the use of protective measures (1.52 + 0.84),
their attitude was negative towards their
active participation in infection control
program (2.03 + 0.97).

e Gender and experience were significantly
associated with knowledge and attitude

Good knowledge and positive
attitude towards MERS. Yet
there are areas where low
knowledge and negative
attitude of HCWs was
observed.

However, studies need to be on
a national level
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Studies conducted closer in dates to the MERS-CoV outbreak found that HCWs
were more likely to have poor knowledge, while studies published in later years describe
positive knowledge among HCWs (Albarrak et al., 2019; Khan et al., 2014; Nour et al.,
2015; Alsahafi and Cheng, 2016). The most recently published research explored COVID-
19 knowledge, attitudes and practices among HCWs. Results indicate poor knowledge
about the causative agents and poor knowledge on the role of antibiotics for COVID-19.
However, results showed good knowledge when HCWs were asked about the mode of
transmission and prevention. Results also noted worries and fears among the participants.
Generally, there were good infection control practices among the HCWs (Rabbani & Al
Saigul, 2021).

Khubrani et al. (2018) implemented an investigation of knowledge of standard
precautions and infection control among students. They assessed 41 measures that looked
into standard precautions (SP) as well as infection control (IC) (Khubrani et al., 2018).
Students participating in the study were chosen across different colleges: Medicine,
Dentistry, Applied Medical Sciences, Nursing, and Pharmacy. The total number of students
involved in the study was 655. A sample of 202 was used; however, 129 students responded
to the questionnaire. The study demonstrated 73% of students showed sufficient knowledge
about SP and IC (Khubrani et al., 2018). The authors compare their results to other studies
that demonstrated lower rates of knowledge among students (26.7%) (Amin et al., 2013).
However, Khubrani et al. (2018) attributed their higher scores to two reasons. The first
reason is the method of teaching provided by KSAU-HS, which uses formal curricular
teaching to deliver information on SP and IC as opposed to informal self-directed learning

with bedside practice that is used in other universities in the Kingdom (Amin et al., 2013;
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Khubrani et al., 2018). The second reason considers exposure of their students to the RcRn
program introduced after the MERS-CoV outbreak. The authors recommend properly
introducing IPC measures to health science students prior to clinical practice (Khubrani et
al., 2018). The study by Khubrani et al. (2018) highlights the effectiveness of educating
students using a formal curricular method and of programs such as RcRn in changing the
level of knowledge among HCWs employed by the MNG-HA.

Studies recommended further insight, suggesting further exploration through a
qualitative approach. A comparison between the publications on MERS to the publications
on SARS was conducted to assess the current state of publications (Arabi et al., 2016).
Findings revealed that 2,854 PubMed publications were found on SARS, and only 634
articles were found on MERS. Among the SARS articles, there were 33 clinical trials.
However, among MERS, zero clinical trials were published at the time of search (Arabi et
al., 2016). Their research highlights the need for health officials in Saudi Arabia to
encourage its scholars to pursue and develop publications on MERS-CoV for more
substantial evidence-based resources (Arabi et al., 2016).

In 2018, Almutairi et al. claimed to be the first study to use a qualitative design to
describe the experience of healthcare providers who survived MERS-CoV at the MNG-
HA and their relationship with their colleagues. The results of the study focused on themes
that demonstrated that HCWs were still suffering after their traumatic experience as
patients. Almutairi et al. (2018) believe that this experience can have a negative impact on
a HCW’s performance and productivity. He explains,

Healthcare providers were seen to neglect hand hygiene practice and other infection

prevention measures as they believe it will slow down their practice. Thus, from

their perspective, if health-care providers were well informed about the chances of
getting the infection, they would prioritize strict infection control measures even if
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it would mean slower practice and that fewer patients could be seen in each clinic.
(Almutairi et al., 2018)

An intervention in Makah looked into assessing HCWs knowledge, attitude, and
practice (KAP) towards MERS-CoV. The HCWs included physicians, nurses, specialists,
and technicians. The intervention involved two sessions for 60 minutes. It involved
presentations, brainstorming, and short videos with interactive discussions (Nour et al.,
2017). In addition, educational messages were sent to participants 2 months after the
sessions. The hospitals had banners, brochures, and posters as well as educational videos
playing on television screens (Nour et al., 2017). Assessment of 188 HCWs showed
improvements in knowledge scores from 32.4% to 53.7%, attitude scores improved from
8.2% to 16.5%, and practice scores improved from 87.9% to 92%. The study reported
cumulative KAP score improvement from 29.95% to 44.7% (Nour et al., 2017).

Infection Prevention and Control in Saudi Arabia

According to the WHO, successful implementation of national IPC is achieved by
following policies and standards at a facility level (Storr et al., 2017). These facility-level
regulations are referred to as guidelines (Storr et al., 2017). However, during the late 1970s,
health officials recognized that even though IPC guidelines were provided, adoption among
healthcare facilities and HCWs was an issue of concern (Dixon, 2011). For this reason, the
CDC implemented the Study on the Effectiveness of Nosocomial Infection Control
(SENIC). This study, referred to as the “SENIC Project,” provided a comparison between
hospitals that adopted IPC control measures and hospitals that did not (Haley et al., 1980).
The study provided supporting evidence that infection surveillance and control programs
can decrease the level of HAI by 32% (Hughes, 1988). It also demonstrated that the

adoption of such applications could be cost-effective (Haley et al., 1985). Results of the
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SENIC Project also led health officials to understand that proper surveillance, analysis, and
dissemination of information is essential for providing better evidence-based training to
HCWs (Hughes, 1988), which can lead to the increasing effectiveness of IPC of
nosocomial infections (Hughes, 1988). In 2015, a systematic review of evidence-based
recommendations on IPC was published (Zing et al., 2015). Shortly after, the WHO
decided to repeat this systematic review and include more studies as well as regional and
national IPC action plans (Storr et al., 2017).

WHO believes that eight components are found to be necessary for IPC at a facility
level (Storr et al., 2017). These components include having an IPC program, IPC education
and training, HAI surveillance, multimodal strategies that can consist of interventions,
monitoring audit of IPC practices and feedback, workload staffing and bed occupancy, and
built environment, material equipment for IPC (Storr et al., 2017). Figure 5 below is a

visual illustration of how the IPC core components are interrelated (WHO, 2018a, p. 26).
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Figure 5

Visual Representation of How IPC Core Components Interconnect

IPC PROGRAMMES
and all relevant programme linkages

MONITORING,
GUIDELINES EDUCATION

AUDIT AND
AND TRAINING FEEDBACK

ENABLING ENVIRONMENT

WORKLOAD, STAFFING, AND BED OCCUPANCY

BUILT ENVIRONMENT, MATERIALS AND EQUIPMENT

MU"T’MODAL STRATEG'E®

Note. From Improving Infection Prevention and Control at the Health Facility, by World Health
Organization, 2018, Retrieved September 4, 2019, from https://www.who.int/infection-prevention/tools/
core-components/facility-manual.pdf.

In Saudi Arabia, the MOH attempted to investigate the eight IPC core components
using the Infection Prevention and Control Core Components Assessment Tools (IPCAT)
evaluation tool provided by the WHO (Assiri, Choudhry, Alsaleh, Alanazi, & Alsaleh,
2014). The evaluation survey was sent to 56 facilities that were randomly chosen from all

MOH facilities all over the Kingdom: central, western, eastern, southern, northern. From
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this investigation, they found that IPC is considered underdeveloped in all regions (Assiri
et al., 2014). However, the central area, compared to the rest of the parts in the Kingdom,
showed more promising results. Facilities in the central region were highly developed
because they were more likely to use SP and PPE, cleaning and disinfection of equipment
and environment and equipment for IPC programs (Assiri et al., 2014). In addition,
facilities in the central area were more likely to report and analyze IPC programs.
Nationally, underdevelopment of the IPC infrastructure was noted in four aspects,
including training [PC programs, ventilation facilities, use of antimicrobials, and staffing
ratios (Assiri et al., 2014).

According to the WHO, human resources include IPC specialists, HCWs, and other
personnel that support healthcare delivery (administrative, housekeeping staff) (WHO,
2016). Human resources can be assessed through workload, staffing, and bed occupancy
(WHO, 2016). In the Kingdom, human resource, a core component in [PC programs, was
found to be low (Assiri et al., 2014). Saudi Arabia has challenges with obtaining expert
manpower; for this reason, the country has used outside human resources for decades (Al-
Asfour & Khan, 2014). Memish (2002) explains that there is a lack of professionals in the
field, which may create an imbalance between physicians to patient ratio (Memish, 2002),
especially among IPC professionals (Assiri et al., 2014). Proper IPC programs recommend
that there is at least one infection preventionist (doctor or nurse) per 250 beds dedicated to
preventing HAI and multidrug resistance (MDR) infections (WHO, 2016).

It is worth noting that healthcare facilities should follow proper guidelines in terms
of bed capacity and occupancy (WHO, 2016). MERS-CoV outbreak in Korea highlighted

some of the country’s issues with providing healthcare services. It identified overcrowding
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in emergency departments (ED) with multi-beds in one room, among other reasons, as
contributing factors to the explosive outbreak that occurred (Ki, 2015). Studies on MERS-
CoV outbreaks in Saudi Arabia also identified overcrowding in ED as a public health threat
(Alenazi et al., 2017). The MOH, in its weekly monitoring report, announces that seven
issues were associated with MERS outbreaks in HCF’s (MOH, 2016). These factors
include inadequate triaging, inappropriate referral of MERS cases, inadequate awareness
of case definition, discharge against medical advice and not reporting it, overcrowded ED
and irregular control of entrance, insufficient control of visitation, and inadequate
adherence to IPC practice (MOH, 2016). Each of these factors was categorized under
specific domains: environmental conditions, administrative and policy, and individual
behavior. One factor was found to be occurring under all fields: “insufficient adherence to
IPC practice.” Examples of this include not wearing proper Personal Protective Equipment
(PPE) or not performing aerosol-generating procedures like rooms with no negative
pressure (MOH, 2016). Figure 6 below identifies all the common factors discussed by the

MOH.
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Figure 6

Common Factors Associated with MERS Outbreaks in Healthcare Facilities by
Category

Factors Associated With MERS Environmental Administrative / Individual Behavior
Qutbreaks Conditions Policy

Inadequate triage

Inappropriate referral of MERS cases

Inadequate awareness of case definition

Discharge against medical advice and not
reporting it

Overcrowding of ED and irregular
control of entrance

Inadequate control of visitation

Insufficient adherence to IPC practice

Note. From Weekly Monitoring: MERS Outbreaks in Health Care Facilities (HCF’s), by Ministry of Health,
2016, https://www.moh.gov.sa/en/CCC/Documents/Volume-2-Issue%2015-Tuesday- April%2012-
2016%E2%80%8B.pdf.

Efforts to improve IPC in the Kingdom are in progress. Scholars such as Aldohyan
et al. (2019) have documented MNG-HA achievements, such as the implementation of
seminars, workshops, and educational campaigns. However, an evaluation of all of these
efforts collectively has not been done at MNG-HA levels. Studies have only looked into
evaluating individual interventions such as Hand hygiene (HH) or education and training
(Nour et al., 2017). For example, one study looked into the relationship between HH
compliance and HAI and CAUTI. The intervention had an educational component, training
modules, posters, and screensavers that promote HH by the installation of alcohol-based
hand rubs, among other activities. The intervention lasted for 12 months, and rates were
documented before and after the intervention. Results demonstrated a significant increase

in HH from 50.17% to 71.75% (P <0.05). Results also indicated a significant decrease in
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HAI rates from 3.37 to 2.59 and a decrease in CAUTI rates from 3.73 to 1.75 (P <0.05)
(Al Kuwaiti, 2017).

The evaluation of the eight core competencies at the MNG-HA was necessary. It
outlined the gaps in each domain and allowed for an assessment of the health facility
services as a whole. Saudi Arabia, unlike other countries in the world, is a developing
country with a high income (UN, 2014). Storr et al. (2017) add:

Legal, policy and regulatory contexts may vary, these guidelines are relevant to

both high- and low-resource settings as the need for effective IPC programmes is

universal across different cultures and contexts. (Storr et al., 2017)

Policies and Regulations in Saudi Arabia

Despite the role of interventions, proper policies and regulations should exist in the
Kingdom to support ongoing efforts to combat MERS and HAI. This section will continue
its discussion on policies and regulations that are proposed by health officials in the
Kingdom. The discussion covered the involved stakeholders and their roles in each
regulation. Al Khamis (2016) analyzed the policy framework in Saudi Arabia. He explains:

Saudi Arabia necessitates compliance to international patient safety standards and

internationally accepted practices, at the same time conforming to statutory

regulations, adhering to cultural sensitivities of the country, and aligning its health

development strategies. (Al Khamis, 2016)

According to Al Khamis’s article, even though the Kingdom follows guidelines provided
by the WHO and the CDC, cultural traditions, as well as Islamic regulations, influence its
decision-making process (Al Khamis, 2016). This concept can be clearly portrayed with
the response of Saudis towards MERS-Cov. For example, owners of camels were reluctant
towards the idea of the mass slaughter of MERS infected camels (Alamro, 2014). Mass

slaughter of animals acting as pathogen carriers was a radical strategy in a previous

outbreak in Hong Kong (Shuchman, 2007). Dr. Margret Chan, the then-WHO director-
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general, made that decision during the swine flu despite the financial losses involved
(Shuchman, 2007). Health officials postponed any decisions of mass slaughtering of
infected camels until solid evidence on MERS-CoV was available. However, other
regulations and recommendations were offered by the WHO, the MOH, the Saudi Ministry
of Environment, Water and Agriculture, and the permanent committee of Fatwa to ensure
public health safety. The following section will discuss regulations, policies, and
recommendations:

e Ban slaughter of camels inside Makkah: Every year during the Hajj season,

pilgrims kill animals for their meat and give it to the poor. The act of slaughter
is an Islamic ritual that can be performed on sheep, cows, and camels. The year
MERS-CoV spread, health officials took strict procedures to ban any entry of
camel meat into the city of Makah. More than one million animals were
sacrificed for Hajj purposes in 2006 alone (Dickinson, 2013). This project has
been ongoing since 1983, known as the Saudi Project for Utilization of Hady
and Adahi (Kingdom of Saudi Arabia Project for Utilization of Hajj Meat,
2013). The process is managed by the Islamic Development Bank (IDB)
(Ahmad, 2004). The party regulating this ban is the Permanent Committee of
Fatwa (Ahmad, 2004). The Permanent Committee of Fatwa is a regulatory
agency in the Kingdom. The word “Fatwa” in Saudi Arabia is a rule that is made
by religious scholars who consider their holy book “the Quran" when making
any decisions (Babgi, 2009).

e Launch microchip implants for camel numbering: An electronic system that

helps keep track of camels in Saudi Arabia was implemented in June 2019
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(Saudi Press, 2019). This numbering allowed the creation of a database for all
camels in the Kingdom (Saudi Press, 2019). The overall aim of this process was
to create a registry of camels in the Kingdom (Saudi Press, 2019). Besides
having information on each camel’s type and race, the registry contained
information on each camel’s owner and the animal’s specific whereabouts
(Saudi Press, 2019). This tracking system facilitated the understanding of the
geographical distribution of camels in the Kingdom, which allowed the control
of the future spread of disease (Saudi Press, 2019).

Hajj travelers: Risk communication material and recommendations using
animated videos have been prepared for both the public as well as HCWs. This
material was prepared in three different languages (Arabic, English, and
French). This material was aimed to increase awareness on MERS for
protection during Hajj and Omrah season (WHO, 2016).

Workers’ Safety: Slaughterhouse workers were advised to take specific

precautions against MERS-CoV when dealing with camels during slaughter.
Both the Saudi MOH and the WHO provided specific regulations to ensure
these workers' safety. They urged these workers to ensure good HH through
regular washing of hands after dealing with infected animals. They also advised
them to use protective clothing that can be washed on a regular basis. In
addition, facial protection, when feasible, was advised (WHO, 2015). It was
also highly recommended to teach these workers about MERS and how to

isolate infected herds (Al Tawfig et al., 2016).
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Al Tawfig et al. (2016) recommend banning the consumption of camel milk and
urine among locals. However, banning the usage of camel’s milk and urine might prove to
be a difficult task given the rooted traditions that exist among Saudi communities. It was
also challenging to increase awareness among camel owners of existing risks involved with
raising camels and increased accountability among the public to report MERS-CoV or any
future suspected disease among herds.

Furthermore, similar to other parts of the world, policies concerned with social
distancing were enforced on the population of Saudi after the SARS-CoV2 pandemic.
Prayer in the Mosque was banned, Hajj and Omrah rituals were both postponed; both
international and domestic flights were suspended, and a curfew was enforced (Algaissi et
al., 2020).

After looking into regulations and recommendations among the Saudi community
and other regulatory agencies, it is evident that there needs to be some focus inside HCF
as well. Assiri et al. (2014), as well as Memish (2002), touched on the challenges of the
available professional workforce in the Kingdom, i.e., the reason many expatriates from
other countries were given opportunities to work in the country. A policy referred to as
“saudization” was established. It aims to “reserve certain jobs for local citizens only as a
way of reducing the country's dependence on an expatriate workforce and reducing the rate
of unemployment in the Kingdom” (Sadi & Al-Buraey, 2009). However, the quality of
work and productivity of locals were questioned (Sadi, 2013). The saudization reform led
many business owners to keep employing expatriates while paying locals to register their
names as employed in exchange for a minor segment of the salary (Al Qudsi, 2006). This

strategy is exercised mostly in the private sector (Sadi, 2013). However, the availability of
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experts in the private sector hindered locals from striving for opportunities that provide
high-quality services (Sadi & Al-Buraey, 2009).

Despite the drawbacks in human resources at MOH facilities (Assiri et al., 2014),
its services have drastically improved since the MERS crisis in several aspects (MOH,
2014). In 2012, the health electronic surveillance system HESS was launched. HESS
continues to develop its services by demonstrating completeness and sensitivity in its
reporting (MOH | weekly monitoring, 2015; MOH, 2019b). By 2015, a policy to
electronically report cases of MERS was enacted (MOH | weekly monitoring, 2015). A
report from an audit indicated that the daily average of MERS cases being reported
improved from 44 cases to 121 cases over a period of 6 months (MOH | 2015). In 2014,
the MOH conducted a thorough review of everything from 2012 (MOH, 2014). The review
put several things into perspective and enabled the MOH to develop its policies and
regulations further. Dr. Tariq Madani is in charge of the Scientific Advisory Board at the
MOH. On the MOH’s webpage, he outlines the benefits of the review:

This review has informed the Ministry’s policies, and it took stringent action to

combat MER-CoV, announcing the new Command and Control Center to increase

the level of preparedness for future public health challenges, issuing infection
control protocols to contain the spread of the virus, and directly engaging the public

with an awareness campaign. (MOH, 2014)

The majority of improvements targeted two aspects. The first targeted surveillance
measures. The upgrading of data collection methods, reporting, as well as transparency led
to an increase in the level of identified unreported cases (see Figure 7) (MOH, 2014). The
second involved efforts to standardize lab measures (MOH, 2014). The MOH authorized

several labs throughout the country to provide standardized testing for MERS-CoV (MOH,

2014). They provided testing kits to all labs. They provided guidelines on proper labeling
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and storage of samples (MOH, 2014). They also provided special protocols on how to
transport the samples (MOH, 2014). Furthermore, they improved access to MOH labs by
Initiating a carrier transportation system (MOH, 2014).

After the MERS outbreaks, several entities were introduced into the Saudi
Healthcare system. The MOH introduced the Command and Control Center (CCC), which
provides a platform for international and local stakeholders to connect and provide a rapid
response against any health-related threats (MOH, 2020). The MOH also introduced the
national health laboratory (NHL), which provides advanced laboratory services as well as
capabilities for further research and development (MOH, 2015). In addition, the MOH
pushed for the initiation of the Saudi Center for Disease Prevention and Control (SCDC)
(SCDC, 2020). It also equipped more than 25 facilities around the kingdom to be able to
handle confirmed cases of MERS (Algaissi et al., 2020). These collective efforts from the
MOH, CCC, SCDC, and NHL played a drastic role against COVID — 19 cases (Algaissi et

al., 2020).
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Figure 7

Confirmed Cases of MERS-CoV by Date of Onset in Saudi Arabia (2013-2014 by
Week)
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Note. From New-Update in Statistics: Ministry of Health Institutes New Standards for Reporting of MERS-
CoV, by Ministry of Health, 2014, retrieved September 4, 2019, from
https://www.moh.gov.sa/en/CCC/News/Pages/News-2014-06-03-001.aspx.

Memish (2002) believes that in the past couple of years, Saudi Arabia has been
through several developmental milestones in the healthcare systems that have contributed
to its current health outcomes. Improvements were witnessed in the quality of the local
labor force, its infrastructure, and its communication capacity (Memish, 2002). In addition,
it has also witnessed tremendous improvements in IPC measures (Memish, 2002). Efforts
in [PC began in 2000 when MNG-HA collaborated with the Association for Professionals
for Infection Control and Prevention (APIC) to offer certification boards for both IPC’s

and epidemiologists (Memish, 2002).
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Summary

This chapter provided an overview of issues that need to be addressed before facing
coronaviruses in the Kingdom. At the beginning of the chapter, the statistics showed the
severity of MERS-CoV in the Kingdom among HCWs. Whereas Chapter 1 introduced
what IPC efforts were in place prior to the MERS-CoV outbreak, this chapter looked into
outlining the efforts post MERS-CoV outbreak. These efforts included the introduction of
interventions, health reforms, and regulatory agencies such as CCC, NHL, and SCDC. In
addition, the introduction of HESS increased the reporting sensitivity of coronaviruses.

An assessment by the WHO points towards two issues that needed to be addressed
in order to contain any future MERS outbreaks. The first issue was the knowledge and
training of MERS-CoV among HCWs. From the literature, it seems that HCWs have been
insecure about the training received long before MERS. However, studies at the MNG-HA
indicate that there is a high level of concern among Saudi, non-physicians who are working
in the central region of Saudi Arabia. Male physicians or pharmacists who have less
experience had negative perceptions towards MERS education program effectiveness and
transfer. The majority of HCWs did not feel safe when dealing with SP. In addition, it
seems that HCWs at the MNG-HA looked at more than one resource for details on MERS.
The literature from other facilities identifies variability in knowledge and attitude among
different regions, genders, and even titles. These issues point towards the need for more
qualitative studies, such as qualitative interviews, which can yield answers that can help
fill in the gaps and provide further feedback on the level of education and training provided

at the MNG-HA.
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The second issue that needed to be addressed in order to contain any future MERS-
CoV outbreaks, according to the WHO, is the IPC measures at HCF. The WHO provides
eight core components to assess IPC measures at any facility. These components are a
product of a thorough systematic review of the literature. They have been shown to be
effective in IPC programs. The MNG-HA has made several efforts directed towards
preventing MERS but none of these efforts are evaluated collectively. The WHO provides
an updated tool that assesses [PC measures, the “IPCAF,” which has been used in previous
studies by the MOH and was known as the “IPCAT”. This tool helped the MOH identify
its strengths and existing gaps. It also helped establish a baseline of IPC measures, a
necessary step for any healthcare facility. An exploration of the [PC’s current status using
the IPCAF tool is a necessary step for the assessment of the preparedness of MNG-HA
towards future coronaviruses.

The Theoretical Model to Explain Self-Protective Behavior at Work was identified
in Chapter 1 as an appropriate lens for this study, given its relevance to the nature of this
research (Moore et al., 2005). The following chapter will continue on discussing the
framework and why it was chosen. Chapter 3 provides further details on the methodology
of this research. It outlines the research question, research design, units of analysis, data

collection tools, and plan for analysis.
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Chapter 3: Study Design and Methodology

This research uses a case study as its study design in order to assess preparedness
towards coronaviruses at the MNG-HA regions in Saudi Arabia. Data on the topic were
collected quantitatively through an evaluation of HCF by IPC coordinators as well as
qualitatively through key interviews with HCWs to gain feedback on IPC education and
training.

Research Question

Main Question: How prepared are MNG-HA facilities against coronaviruses in
Saudi Arabia?

Sub-question 1. What are the gaps and deficiencies in the IPC program from the

IPC leaders’ perspective at the MNG-HA in three regions?

Sub-question 2. How can education and training be improved from a HCW's

perspective at the MNG-HA in the three regions?
Study Design

The intended study design used in this research is a case study design. A case study
design can employ different methods that are all qualitative, or it can follow a mixed-
methods format that combines both qualitative and quantitative methods (Yin, 2018, p. 15).
Robert Yin, Ph.D., an expert on case study application, provides a two-fold, updated
definition of a case study (Yin, 2018, p. 15). In the first part of the definition, Yin (2018)
describes a case study as:

an empirical method that investigates a contemporary phenomenon (the "case") in

depth and within its real-world context, especially when the boundaries between
the phenomena and context may not be clearly evident. (Yin, 2018, p. 15)
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The case study described in this research is used to understand the process of IPC in a
specific facility and assess preparedness towards MERS-CoV cases. The phenomena of
interest here is the organization the MNG-HA. The boundaries of this case study are a
specific group of HCWs and IPC leaders at a specific hospital, the MNG-HA, in specific
areas in Saudi Arabia. In his definition, Yin (2018) also provides a second aspect noting
that a more robust explanation is necessary in order to differentiate and distinguish a case
study's methodology from other study designs.

A case study copes with technically distinctive situations in which there will be

many more variables of interest than data points, and as one result benefits from

the prior development of theoretical prepositions to guide design, data collection,

and analysis and another result relies on multiple sources of evidence with data
needing to converge in a triangulation fashion. (Yin, 2018, p.15)

This research used a single case study designed to explore the IPC in MNG-HA.
Single case studies are usually preferred in specific situations, described by Yin (2018) as
“[a] critical test of existing theory, unusual circumstances, a common case, or if the case
serves a revelatory or a longitudinal purpose” (Yin, 2018, p. 53). The single-case study
design was preferable in this specific research because the IPC at the MNG-HA needed
further investigation. This investigation revealed and documented the MNG-HA’s efforts
toward IPC in recent years. This research examined IPC efforts through feedback from
multiple individuals of interest, which has bought further insight into the MNG-HA as an
organization. Data were collected from multiple sources, referred to as units of study:
HCWs and IPC coordinators. The use of the Theoretical Model for Self-protective
Behavior at the Work served as a structural framework when gathering data from different
sources. The use of multiple units of study is a distinctive feature of embedded design in
case studies (Yin, 2018, p. 48). Each unit was investigated separately through a research

question that utilized a specific study design in order to explore the question further and to
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apply convergence. The results from the evaluation of HCF by IPC leaders guided the
researcher (NA) in developing specific questions for a qualitative interview of HCWs. This
technique provided insight into the topic from different angles. It allowed convergence or
triangulation of evidence into the final analysis.

Triangulation in all its forms, usage of multiple data sources, usage of multiple
investigators, usage of different theories, or usage of multiple methods are all favorable
approaches (Patton, 2015). In this study, triangulation occurred in data collection and data
analysis, as well as while conducting convergence of evidence. According to Yin (2018),
the triangulation of sources of data and methods is expected to increase the construct
validity and credibility. This concept is discussed further in the data analysis section.
Theoretical Model to Explain Self-Protective Behavior at Work

The framework used in this case study was the Theoretical Model to Explain Self-
Protective Behavior at Work (Moore et al., 2005). In earlier years it was referred to as the
Theoretical Model for Self-Protective Behavior in the Workplace (DeJoy, 1986). It was
originally adapted from the PRECEDE model (Green et al., 1980). The PRECEDE model
is used for health education programs (Green et al., 1980). However, more recently,
PRECEDE has been used for infection prevention strategies (Aboumatar et al., 2012;
Dejoy, 1986; Moore et al., 2005). Moore et al. (2005) used the model to discover which
factor was most effective in SARS cases. They were interested in understanding factors
that promotes self-protective behavior at the work (Moore et al., 2005). Prevention of
accidents and safety of HCWs at the workplace is a concern. DeJoy (1986) believes that
understanding why accidents occur is more important than how an accident occurred.

Figure 8 provides an illustration of DeJoy's (1986) model. It demonstrates the original
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Theoretical Model for Self-Protective Behavior at the Workplace. In this specific study,
the accident, or accident problem shown in Figure 8, is coronavirus cases among HCWs.
The proximate causes in this model are specific self-protective behaviors such as the use
of HH, PPE, and isolation precautions (Aboumatar et al., 2012). However, other influential
factors can determine self-protective behaviors: predisposing factors, enabling factors, or
reinforcing factors (DeJoy, 1986; Glanz et al., 2008). Figure 8 is read from right to left. It
provides a pathway of an accident or problem. The reason behind this accident is referred
to as proximate cause. It then indicates that the cause can either be predisposing, enabling
or reinforcing. DeJoy (1986) believes that understanding the pathway to a problem is

crucial in order to propose a proper solution.

Figure 8

Theoretical Model for Self-Protective Behavior in the Workplace

DIAGNOSTIC PROXIMATE
STRATEGIES FACTORS CAUSES
Predisposing Non-Behavioral
Factors Causes
1
Directive
Strategies
Accident
Accident 2. Enablin Behavioral
Prevention Organizational Factor? Causes Problem
Program Changes
3.
Non-directive
Strategies
Reinforcing
Factors

Note. From “A Behavioral-Diagnostic Model for Self-Protective Behavior in the Workplace,” by D. M.
Deloy, 1986, Professional Safety, 31(12), 26-30.

Predisposing Factors
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Predisposing factors are personal traits in an individual that can either improve the
use of self-protective behavior or cause it to deteriorate (DeJoy, 1986). Perceived risk, level
of seriousness, and beliefs about barriers are all examples of predisposing factors (Glanz
et al., 2008). DeJoy (1986) believes that predisposing factors relate to some of the elements
discussed in the Health Belief Model, which include perceived risk, susceptibility, level of
seriousness, self-efficacy, and beliefs about barriers (Maiman & Becker, 1974).
Knowledge attitudes also act as predisposing factors (Glanz et al., 2008).

Enabling Factors

Overall, enabling factors are environmental or systemic elements that can influence
individuals to exhibit protective behavior (DelJoy, 1986). Enabling factors can be programs,
services, or access to resources (Glanz et al., 2008). New skills gained, knowledge from
guidelines, and safety training are other examples (DeJoy, 1986). Supportive policies can
also be considered enabling factors (Aboumatar et al., 2012).

Reinforcing Factors

Reinforcing factors provide compensation or penalties as a response to specific
behaviors (Deloy, 1986). Usually, leaders or supervisors, and sometimes even significant
others, are responsible for reinforcing factors (DelJoy, 1986; Glanz et al., 2008). Social
support, peer influence, and feedback can also be reinforcing factors (Aboumatar et al.,
2012; Glanz et al., 2008).

Each of these factors is important when considering strategies to target in order to
effectively prevent an accident from occurring. Strategies are targeted by implementing
interventions (DeJoy, 1986). In 2005, Moore et al. (2005) directed their efforts to use the

Theoretical Model to Explain Self-Protective Behavior at Work for issues pertaining to the
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spread of respiratory pathogens, more specifically the spread of SARS, in the workplace
(Gamage et al., 2005; Moore et al., 2005). The focus was on the diagnostic factors, mostly
enabling and predisposing the spread of SARS (Gamage et al., 2005). The aim was to
review the literature to identify the most effective means of IPC to prevent the spread of
SARS at HCF. Figure 3, located in Chapter 1 under the Conceptual Framework subtitle,
illustrates how the authors used the framework by Deloy (1986) through conducting a
review of the enabling or predisposing factors from the organizational, environmental, and
individual levels (Moore et al., 2005).

The organizational factors are the safety instructions imposed by the organization,
the enforcement level imposed by the regulatory agencies, the attitudes of HCWs in the
workplace towards safety, the IPC policies, the safety training, and the internal
communication about safety within the organization (Moore et al.,, 2005). The
environmental factors are engineering issues in the physical space, availability of elements
that contribute to decontamination, and availability of personal protective equipment (PPE)
(Moore et al., 2005). Individual factors are the knowledge, attitudes, and beliefs of
individuals in the workplace (Moore et al., 2005).

This framework was used in this case study for the purpose of assessing
predisposing, enabling and reinforcing factors for the spread of coronaviruses (see Figure
3 in Chapter 1). This dissertation employed a similar technique to the study that reviewed
SARS (Moore et al., 2005). It assessed each of the organizational, environmental, and
individual factors at the MNG-HA in order to evaluate its level of preparedness using a

mixed-method design.
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e [t explored the organizational factors by assessing the facility’s IPC core
components, including but not limited to the organization’s IPC guidelines, and
it also assessed the level of enforcement used through interviews.
Understanding the regulation and enforcement style from a HCW’s perspective
helps provide a thorough recommendation for future policies.

e [t explored the environmental factors by highlighting the gaps in the IPC core
components. Highlighting the existing gaps in HCF helps direct the efforts of
health officials at the MNG-HA to areas where they are most needed.

e It explored the individual factors by examining HCWs’ opinions on the
knowledge and training at the MNG-HA through key, informant interviews.
The information from these interviews facilitates the improvement of
professional development among HCWs at the MNG-HA.

Study Design of Research Questions

The MNG-HA is the facility that was focused on in this study. Table 4 in Chapter
1 summarizes the study design that was used for this case study and each research question.
To answer the first question, “What are the gaps and deficiencies in the I[PC program from
the IPC leaders’ perspective at the MNG-HA 1n the three regions?”, a survey was sent to
all MNG-HA facilities (see modified [PCAF survey, Appendix A). Cross-sectional studies
are usually conducted during a short period of time or at a single point in time (Levin,
2006). In this study, the surveys were sent out in October 2020. A total of six facilities
under the MNG-HA received the surveys. There are some advantages to using this
particular study design. A cross-sectional design can be useful for understanding disease

and planning for future solutions. It is also considered a fast and inexpensive methodology,
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does not require collecting data on people through time, and provides prevalence estimates
(Levin, 2006). All of these qualities were deemed useful to assess the implementation of
IPC across different regions of the MNG-HA. This assessment targeted a non-random
purposeful sample of IPC leaders, defined as IPC coordinators, who work under the IPC
department. The IPC leaders were contacted during the month of October 2020 at each
facility via telephone and were sent a weekly email as a reminder.

To answer the second question, “How can education and training be improved from
a HCW’s perspective at the MNG-HA in the three regions?”, qualitative methods were
used. Qualitative studies are described as:

An effort to understand situations in their uniqueness as part of a particular context

and interactions there. This understanding is an end in itself, so that it is not

attempting to predict what may happen in the future necessarily, but to understand
the nature of that setting—what it means for participants to be in this setting, what
their lives are like, what's going on for them, what their meaning are, what the world
looks like in the particular setting—and in the analysis to be able to communicate
that faithfully to others who are interested in that setting, the analysis strives for

depth of understanding. (Patton, 1985, p. 1)

In order to answer the second research question, HCWs were interviewed by
telephone. According to Merriam and Tisdell (2016), there are several types of qualitative
research: phenomenological, ethnographic, grounded theory, narrative inquiry, and case
study. However, the most popular of these is the basic qualitative study. A basic qualitative
study looks at the meaning, the understanding, and the process of phenomena. It collects
data from a purposeful sample through interviews, observations, or documentation
(Merriam & Tisdell, 2016). This study used the basic qualitative interview design. The IPC
department was asked to send out emails requesting a sample of participants from several

departments in each facility. These individuals were later contacted (see email template for

interviewed participants in Appendix D). They received reminders to set a date for the
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interviews. All of the participating individuals were HCWs. HCWs can be defined as
pharmacists, physicians, nurses, administrative staff, and technologists. The interview
questions followed an open-ended format with a clear goal (deMarrais & Lapan, 2003).
DeMarrais and Lapan (2003) described the aim of these questions further:

The goal is to construct as complete a picture as possible from the words and

experiences of the participant. This can only be accomplished when the qualitative

interview is open-ended enough for the participant to provide a depth of knowledge
on the research topic. The intent is to discover that person’s view of an experience

or phenomenon of study. (deMarrais & Lapan, 2003)

The HCWs were asked questions to help the MNG-HA understand the gaps in their
training and education and how to best fill these gaps. In qualitative studies, targeting the
right research questions can sometimes result from reviewing other published studies that
address the need to focus on certain constructs (Frankel & Devers, 2000). In this study, the
literature regarding knowledge of HCWs about MERS demanded further explanation in a
qualitative manner. The interviews were conducted sequentially after information was
gathered from the IPC surveys. This provided a better justification for the choice of
questions used in the interviews. In addition, this approach allowed the interview questions
to be more focused.

Data Source and Units of Study
Data were collected from the three regional areas. Each region has two existing

facilities as described below:

e The central region has two facilities located in Riyadh: King Abdulaziz

Medical City (RD-KAMC), and King Abdullah Specialist Children's Hospital

(KASCH).
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e The western region has two facilities. The first is located in Jeddah, King

Abdulaziz Medical City (JD-KAMC), and the other is located in Al-Madinah,
Prince Mohammed Bin Abdulaziz Hospital (PMBAH).

e The eastern region has two facilities. The first is located in Al Ahsa, King

Abdulaziz hospital (KAH), and the other is located in Dammam, Imam

Abdulrahman AlFaisal Hospital (IABFH).
Data were collected through two sources: an IPCAF evaluation of IPC coordinators and
interviews of HCWs.
IPCAF Evaluation Tool

The IPCAF is a self-assessment tool adapted from the WHO (WHO, 2016). The

IPCAF has eight core competencies that were discussed in previous chapters (WHO,
2018b). The tool has been used successfully in the past for previous evaluations
implemented in Saudi Arabia by the MOH (Assiri et al., 2014). The IPC coordinators were
asked to complete an evaluation of the current [IPC measures of the MNG-HA in three
regions of Saudi Arabia (central, western, and eastern). The units of analysis were the IPC
coordinators in all six HCFs who filled out the evaluation form (IPCAF survey). The
IPCAF can also be identified as a joint assessment tool, as the IPC coordinators were
provided the option to collaborate with other departments or other responsible staff
members to answer or double-check the validity of their answers (WHO, 2018a, p. 21).
The IPC officer at the main MNG-HA, located in the central region, RD-KAMC, was asked
to provide the email addresses and contact information for each IPC team in the five
remaining hospitals. The IPC coordinators were then contacted by telephone and sent an

email with the IPCAF surveys to complete. The email included a reference to clarify some
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of the questions. In addition, the phone number of the researcher (NA) was provided in
case they had any questions. The IPC coordinators were sent an email reminder and
received a phone call every week until the surveys were completed. The evaluation covered
the eight competencies discussed in previous chapters:

1.IPC program, objectives, and target plans,

2.IPC guidelines and level of establishment of guidelines at the facility of interest,

3.IPC education and training,

4. HAI surveillance,

5.Multimodal strategies, including interventions,

6.Monitoring audit of IPC practices and feedback,

7.Workload staffing and bed occupancy, and

8.Built environment, including material equipment for IPC.
Each of the core components was discussed through a group of questions tailored to
evaluate a specific competency. Some questions had closed answers, and some questions
had more than two possible answers, up to three or four answers. IPC leaders were asked
to provide one answer for each question. However, in some questions where indicated, the
IPC leaders could provide more than one answer. Table 6 provides an illustration of the
scoring process (WHO, 2018b). Each chosen answer provides a score. As seen in Table 6,
the scores add up to provide an assessment of the facility according to the WHO standards.
This score places the facility in a specific category of IPC services (WHO, 2018a, p. 46).
These categories can be classified as either inadequate, basic, intermediate, or advanced

facility IPC measures.
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Table 6

Scoring Plan

Core components Scores
1. IPC program 100
2. IPC guidelines 100
3. IPC education and training 100
4. HAI surveillance 100
5. Multimodal strategies 100
6. Monitoring/ Audit IPC practices and feedback 100
7. Workload, staffing and bed occupancy 100
8. Built environment, materials and equipment for 100

IPC at the facility level
Final total 800

Note. From Improving Infection Prevention and Control at the Health Facility,by World Health
Organization, 2018, Retrieved January 12, 2020, from https://www.who.int/infection-prevention/tools/ core-
components/facility-manual.pdf.

According to the WHO manual:

o Inadequate represents total scores of 0—200 and means that core components
are deficient and significant improvements are required.

® Basic represents total scores of 201-400 and means some core components
are in place but not sufficiently implemented. Further improvement is required.

o Intermediate represents total scores of 401-600 and means most core
components are appropriately implemented. Continued improvement of the
scope and quality of implementation are needed, and facilities should focus on
the development of long-term plans to sustain and further promote the existence
of IPC programs.

® Advanced represents total scores of 601-800 and means the IPC core
components are fully implemented and appropriate to the needs of the facility,

according to the WHO recommendations (WHO, 2018a, p. 46).
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Interviews

Semi-structured interviews were conducted with HCWs from the three regions of
the MNG-HA over the phone. The IPC office sent out mass emails to request volunteers
for HCW interviews. The selection criteria for participating individuals included (a)
HCWs, pharmacists, physicians, nurses, administrative staff, or technologists; (b) younger
individuals <35 years, and (c) individuals with fewer or equal to 10 years of experience as
employees. The selection criteria were based on previous literature that assessed MERS-
CoV and SARS-CoV2 knowledge among HCWs (see Table 5). The majority of studies in
the literature identified pharmacists, physicians, nurses, administrative staff, and
technologists among their study participants (Abolfotouh., 2017; Albarrak et al., 2019;
Nour et al., 2015; Rabbani & Al Saigul, 2021). In addition, the selection of younger
individuals under 35 and individuals with less experience was based on the literature,
which suggests that negative perceptions of MERS-CoV educational programs and
knowledge transfer were more prevalent among younger individuals who are less
experienced in the field (Aldohyan et al.,2019).

The questions discussed in the interview covered the barriers and challenges that
HCWs face with education and training efforts at the MNG-HA, in addition to feedback
from the training received at the MNG-HA. HCWs were asked to provide their opinions
about the elements missing in their education on IPC measures, including coronaviruses,
and how to improve the IPC education program at the MNG-HA (see Appendix B,
Interview Questions).
Procedures and Tool Development

The procedures for this study are outlined below.
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Phase One

e Survey Development: After IRB approval, the IPCAF surveys were slightly modified
based on findings from the pilot surveys distributed in October 2019 because the
results from 2019 had unusually high scores. The modifications on the IPCAF survey
included:

e removing scoring to decrease overestimation by the person filling out the
form,

e rearranging answers and layout to lower recall bias, and

e renaming core components to sections (see modified IPCAF survey
Appendix A).

e [PC Coordinator Surveys: The modified version of the [IPCAF survey was then sent to
IPC coordinators throughout the regions. The IPC coordinators at each facility were
emailed the document that contained the [PC program evaluation with an explanation
of the survey. In addition, they were provided with a number to call in case they
misunderstood a specific segment of the form. The email and survey were sent in
English because English is the primary language of education among healthcare
professionals in the Kingdom (Elrggal, 2018). The IPC coordinators were allowed to
consult with other [PC team members or other personnel to verify the information
included in the survey (WHO, 2018a, 2018b).

Phase Two

e HCW Interviews: The IPC department then sent emails requesting a list of volunteer

HCWs. Replies were sent to the researcher (NA), who compiled the names into one

document for review. They were then contacted by phone or email, depending on the
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preferred contact information, to schedule a phone interview. HCWs who replied
received a confirmation email with a date and time and a consent form. HCWs who
referred other participants were asked not to share any of the study questions. Semi-
structured interview questions were used to facilitate an open-ended discussion among
participants. This approach was deemed appropriate, as HCWs from different
backgrounds participated, so not all questions were applicable to everyone. Probing
questions were also used when in-depth answers were required (Adams, 2015). The
interview guide had been piloted in advance with a participant who fulfilled the study's
selection criteria.
HCW Interview Guide Development: The interview guide was created to explore the
individual factors from the chosen framework, the Theoretical Model to Explain Self-
Protective Behavior at Work. Individual factors highlight how knowledge of IPC
measures can reflect on human behavior, in this case HCWs. In addition, some
questions were guided by evidence from the literature:
e The type of education provided to different HCWs was explored. The

literature identified that different types of education delivery strategies

(formal or informal, online or interactive, group- or individual-based) can

contribute to knowledge attainment (Al-Khashan et al., 2012; Amin et al.,

2013; Khubrani et al., 2018).

e The questions focused on elements crucial to IPC knowledge attainment.
These questions underlined some of the indicators mentioned in the [PCAF

under core component 3: [PC Education and Training (WHO, 2018b).
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e HCWSs’ satisfaction with the regulations enforced at their facility was
addressed because the literature identified levels of concern over MERS-
CoV among HCWs. In addition, negative attitudes of HCWs towards IPC
guidelines were noted in the literature (Aldohayan et al., 2019).

e The interviews concluded with requesting suggestions and
recommendations for improving existing efforts in IPC education and
training at the MNG-HA.

Missing Data and Unresponsiveness

For the IPCAF surveys, weekly reminders were sent to the six identified IPC
Coordinators. This strategy was deemed appropriate in order to overcome non-response
issues (Levin, 2006). IPC Coordinators who returned IPCAF surveys with missing answers
were contacted repeatedly and reminded of the significance of this research and its benefits.
Participants who initially volunteered for the interviews were sent emails. The researcher
(N) asked participating HCWs to provide a time and date of their convenience in order to
accommodate their work schedule. During the interviews, questions were read from a hard
copy. Each question was crossed off after an answer was provided by participants, and
notes were taken. The interviews were also recorded using a recording device and were
later uploaded to the researcher’s laptop (NA) for transcription. This process helped
eliminate any information loss during the study period.
Data Management

After the IPCAF survey was collected from six facilities, the information gathered
was reviewed by the researcher (NA). The information was transferred to an Excel

spreadsheet. Then, the researcher calculated the scores using Excel formulas.
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For the HCW interviews, emails from volunteering individuals were filtered based
on the appropriate selection criteria. Individuals who met the selection criteria were then
contacted. The initial goal was a sample of 30 HCWs (5 different HCWs from each of the
6 regions). However, after there were no longer any eligible volunteers, snowball sampling
was initiated, which is a technique employed by a study that recruited similar samples of
HCWs for qualitative interviews (Almutairi et al., 2018). Saturation was reached after 26
HCWs.

The participating HCWs’ information was recorded in a document with an assigned
de-identifying number. The recorded interviews were then transcribed by the researcher
(NA). After transcription, data coding was performed to allow thematic analysis. Software
designed for qualitative research, Dedoose, was used to facilitate the process of managing
the data (Dedoose, 2016).

All collected information was in the researcher’s personal computer, which is
password protected. Other materials and documents were stored at the researcher’s home
office. Collected data included the evaluation scores and recorded interviews. All of this
material will be destroyed three years after collection.

Protection of Human Rights

Before implementing the study, a proposal was submitted to the King Abdullah
International Medical Research Center (KAIMRC) Institutional Review Board (IRB). In
addition, a reliance agreement was made between KAIMRC and the George Washington
University Office for Human Research for Institutional Review Board (IRB).

All individuals participating in this study were made aware of their rights and the option to

withdraw at any time. To ensure all procedures of this study were followed thoroughly, the
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researcher (NA) completed Collaborative Institutional Training Initiative (CITI) training
that was valid and in effect throughout the study period.
Data Analysis

Figure 9, adapted from Yin (2018), was tailored to fit the case study of interest. It
is a visual illustration of the compilation of multiple sources of data from interviews and
evaluations. The process of convergence of evidence considers the analysis of multiple
conclusions versus a non-convergence approach, which analyzes each conclusion

separately (Yin, 2018, p. 129).

74



Figure 9

Convergence of Evidence

Convergence of evidence
Single Case study

Preparedness of
MNG-HA towards

Coronaviruses
Evaluate HCF interviews
By IPC leaders HCW

Note. Adapted from Case Study Research and Applications (6th ed.), by R. K. Yin, 2018, Sage.

Question 1: The scores from each of the surveys were calculated manually. The
WHO provides a scoring plan that was used to display the results of this research question
(see Table 6).

Question 2: After conducting telephone interviews, a detailed description of the
issues was provided. Transcription was performed manually by the researcher (NA) by
listening to the recordings and documenting verbatim responses. Each interview was
uploaded to Dedoose software after transcription. Relevant sentences in the interviews
were coded as excerpts. A code can be a theme or an idea about the collected data. The
main ideas found in the interviews were coded under education and training, challenges,

and recommendations.
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Figure 10 illustrates the two phases in this study. Phase one is the quantitative
section, and phase two is the qualitative section. Findings from phase one represent the
views of the IPC leaders, identified as coordinators at the MNG-HA, while findings from
phase two represent the views of people who are currently working in the field (HCWs).
The findings from the two phases provide a robust view from different backgrounds and
allow proper triangulation by identifying commonalities and differences among the two

data sources.

Figure 10

Case Study Design and Triangulation

SN Quantitative Study
Cross Sectional Surveys

Qualitative Study
Key Informant Interviews

IPCAF surveys
1 IPCprogram [Py
2 IPCgudeines — e - !
.__, 3. Education Btraining | e e i Interviews !
4. HAlsurvellance ! Education & training 1
S mMuitimodal strategies B e
& Moaiterng/ Audit
7. Workload, statteg
£ Buit emvironment
6IPC coordinators at heaith care HCW at each from € heaith care
faclity under MNG HA filed it out faclity under MNG HA
Cemral Cenral
Western Western
"‘) Eastern Lastern
Surveys TRIANGULATIGN Worker
Resuts_|-> __ ' rmdtans
PHASE 1 < > PHASE 2

Summary
Chapter 3 provided insight on the steps followed to accomplish a case study at the
MNG-HA from three regions in the Kingdom. The chapter described the case study design

and the framework used—The Theoretical Model to Explain Self-Protective Behavior at
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Work, identified the main research question and two sub-questions, and provided a clear
visual of the steps that were taken throughout the study (Figure 10). Phase one, the
quantitative portion of the study, identified the gaps and deficiencies of an [PC program
from an IPC leader's perspective by using a cross-sectional design. In phase one, an
assessment tool (IPCAF surveys) was distributed to a non-random, purposeful sample of
six IPC leaders at different locations under the MNG-HA. This chapter detailed the
intricacies of the IPCAF survey and the modifications made to fit the needs of the MNG-
HA community. It also provided directions on how the IPCAF was scored and how to
analyze and categorize the facilities according to scores as inadequate, basic, intermediate,
or advanced. The score interpretation helped facilities understand their capabilities and
gaps. Phase two, the qualitative portion of the study, analyzed how the education and
learning in the MNG-HA can be improved from a HCW’s perspective. Key informant
interviews were used to gather information and feedback from a snowball sample of HCWs
at the different locations under the MNG-HA. This chapter also discussed how the
interview guide was developed, the procedures for the telephone interviews, and how the
interview data were recorded and then uploaded to Dedoose for thematic analysis. The
following chapter will discuss the findings of both phases of the study separately, then will

triangulate the evidence to solidify the results.
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Chapter 4: Results

Results for Phase 1: Cross-Sectional Survey

Six IPCAF surveys (RD-KAMC, KASCH, JD-KAMC, PMBAH, KAH, and
IABFH) were submitted via email from December 2020 through January 2021. Table 7
below shows detailed scores that were submitted by facilities. According to the results,
there was a 100% survey response rate. During a preliminary review, some answers were
left empty either because they were simply missed or because the IPC coordinator was
unsure of the answer. There were no obvious patterns to the missing data. To fill in the
missing responses, [PC coordinators were contacted through email and again by phone to
discuss the validity and interpretation of some answers until all surveys were complete and
ready for analysis. All six facilities (RD-KAMC, KASCH, JD-KAMC, PMBAH, KAH,
and TABFH, located in the central, western, and eastern regional areas) had scores above
601 out of a total of 800 (see Table 6. Scoring Plan). Based on the assigned levels of IPC
practice by the WHO, these scores categorize the six facilities as advanced-level with fully
implemented core components (CC) that are appropriate to the needs of each of these
facilities (WHO, 2018a, p. 46). However, high scores can often be misleading, masking
certain gaps and issues at a more granular level that the tool may not be able to capture.
This will be discussed more in the limitations section of Chapter 5.

Previously, in October 2019, the main IPC headquarters (RD-KAMC) distributed
the IPCAF survey to all six facilities under the MNG-HA. Figure 11 below identifies the
percentage change in IPCAF scores from 2019 to 2021 for these facilities. Findings
demonstrate that all six facilities received an advanced score in both 2019 and 2021.

However, scores from 2019 were higher among all facilities than scores from 2021. The
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KASCH change in score was the highest at 10%, a change from 795/800 in 2019 to 725/800
in 2021. The changes in scoring from 2019 to 2021 can be attributed to changes in the
layout of the [IPCAF survey, and the scoring system displayed in the survey was removed
to prevent overestimation of answers (see modified IPCAF, Appendix C). In addition,
emails sent to [PC coordinators stressed the need for more transparency (see the template

of emails sent to participants filling out the [IPCAF survey in Appendix C).

Figure 11

Percentage Change in IPCAF Survey Scores from 2019 to 2021
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This study will only focus on the IPCAF survey results from 2021. According to
Table 7, which shows the scores from 2021, a median score of 726.25 was achieved for an

interquartile range between 765 to 720.
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Table 7

IPCAF Scores for All MNG-HA Facilities in 2021

REGIONS CENTRAL WESTERN EASTERN
REGION REGION REGION
IPC Core component RD- KASCH JD- PMBAH KAH IABFH
KAMC KAMC

1. IPC Program 90 90 100 95 100 95
2. IPC guidelines 100 100 100 100 100 100
3.JPC education and training 100 75 75 95 95 85
4.HAI surveillance 100 97.5 95 100 95 90
5. Multimodal strategies for IPC 95 85 90 90 85 85
interventions
6. Monitoring/Auditing IPC 90 82.5 82.5 85 90 85
practice and feedback
7.Workload, staff and bed 100 95 85 100 60 80
occupancy
8. Built environment material 100 100 100 100 95 92.5
and equipment for IPC at
facility level
Subtotal (800) 775 725 727.5 765 720 712.5

The highest scores for [IPC measures were observed in the central region (KAMC

facility). The eastern region scores were the lowest, compared to the rest of the regions.

Among all regions, the core components with the lowest scores were:

1. IPC education and training

2. Workload, staff, and bed occupancy

3. Monitoring/auditing IPC practice and feedback

4. Multimodal strategies for IPC interventions

Figure 12 illustrates the results of the [IPCAF survey from all six regions grouped

by core component. The bar labeled CC1 horizontally represents core component 1, the bar

labeled CC2 represents core component 2, and so on. Each bar represents a sum of all

facility scores for an individual core component, as indicated in Figure 12. Because each
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core component has a total score of 100 and there are six facilities, the total core component
score is 600. Among all core components, the lowest scores were:

1. Monitoring/auditing IPC practice and feedback

2. Workload, staff, and bed occupancy

3. IPC education and training

4. Multimodal strategies for IPC interventions
Figure 12

Total IPCAF Scores Based on Core Component from All MNG-HA Facilities
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Note. CC = Core Component; core component scoring is out of 600 for 6 facilities.

Some regions had similar gaps among their indicators, others varied. As seen in
Table 8, the identified indicators were collectively found under their designated core
components. [PC programs (CC1) had gaps in 5 indicators. [PC guidelines (CC2) showed
full scores in every region, indicating no existing gaps. Education and training (CC3) had
5 indicators that were low in score. HAI surveillance (CC4) had 4 low indicators.
Multimodal strategies (CC5) showed low scores in 5 indicators. Monitoring/auditing IPC
practice and feedback (CC6) showed low scores in 3 indicators. Workload, staff, and bed

occupancy (CC7) showed low scores in 2 indicators. Built environment, material and
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equipment for IPC at the facility level (CC8) showed a low score in only 1 indicator.
According to the IPCAF survey, even if one core component has several gaps/indicators,
it does not result in a low score overall, because each indicator is scored differently (WHO,
2018b). These can be identified as limitations in the tool that will be discussed in Chapter

5.
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Table 8

Indicators with Low Scores in the IPCAF Surveys Among All Regions

IPC Core
Competency

Indicator
Number

Low Score Indicators

1. IPC Program

No future target plans; however, IPC objectives are set in critical areas
with measurable indicators.

None of these professional groups are represented in the IPC committee
senior facility leadership, managers, or clinical staff.

IPC teams have at least one full-time IPC professional or equivalent
(nurse or doctor working 100% in IPC) available per > 250 beds.

Senior facility leadership does not show clear commitment and support
for the IPC program by allocated budget specifically for the IPC program
(that is, covering IPC activities, including salaries).

2. IPC guidelines

3. IPC education
and training

There are no additional non-IPC personnel with adequate skills to serve
as trainers and mentors (for example, link nurses or doctors, champions).

New employee orientation and regular (at least annual) training of
cleaners and other personnel directly involved in patient care is offered
but not mandatory.

Only some disciplines, not all, integrate IPC training in the clinical
practice and training of other specialties (for example, training of
surgeons involves aspects of IPC).

No IPC training for patients or family members to minimize the potential
for healthcare-associated infections (for example, immunosuppressed
patients, patients with invasive devices, patients with multidrug-resistant
infections).

Ongoing development/education is not offered for IPC staff (for example,
by regularly attending conferences, courses).

4. HAI
surveillance

10

Priorities for surveillance

No inclusion of clinically defined infections without confirmed lab tests
(for example, definitions based only on clinical signs or symptoms in the
absence of microbiological testing).

11

Information analysis and dissemination/data use, linkage, and
governance

Feedback of up-to-date surveillance information is not regular for non-
clinical management/administration (chief executive officer/chief
financial officer).

12

Up-to-date surveillance information is provided through written and oral
information only, not with presentations or interactive problem-oriented
solution-finding.
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13

Organization of surveillance
No availability of informatics/IT support to conduct your surveillance (for
example, equipment, mobile technologies, electronic health records).

material and
equipment for
IPC at facility
level

5. Multimodal 14 Interventions are not addressing ergonomics and accessibility, such as
strategies for IPC the best placement of central venous catheter set and tray.
interventions

15 Limitations in safety climate and culture change strategies: Teams are not
empowered so that they perceive ownership of the intervention.

16 Limitation in monitoring and feedback; includes monitoring compliance
and providing timely feedback of monitoring results to healthcare workers
and key players.

17 There are no methods/initiatives to improve team communication across
units and disciplines (for example, by establishing regular case
conferences and feedback rounds); they only have reminders, posters, or
other advocacy/awareness-raising tools to promote the intervention.
However, managers/leaders show visible support and act as champions
and role models, promoting an adaptive approach and strengthening a
culture that supports IPC, patient safety, and quality.

18 No efforts to link to colleagues from quality improvement and patient
safety to develop and promote IPC multimodal strategies.

6. Monitoring/ 19 No monitoring nor auditing for consumption and/or usage of alcohol-
Auditing IPC based hand rub or soap.
practice and
feedback 20 No monitoring nor auditing for wound dressing.
21 No assessments of safety cultural factors.
7. Workload, 22 Uneven ratio of HCW-to-patient across facilities.
staff and bed
occupancy 23 The design of wards in the facility is not in accordance with international
standards regarding bed capacity.
8. Built 24 Less than the required number of toilets and latrines for outpatient
environment settings.

Detailed scores for all six facilities, with a breakdown of the gaps in each core

component, are available in Appendix E.
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Results for Phase 2: Interviews

Findings from phase two, HCW interviews, show a high response rate of more than
80%. A total of 26 individuals participated in the interviews, at the point of saturation.
These interviews took 15-35 minutes to complete. The participants represent a variety of
different HCWs, including physicians, pharmacists, nurses, technologists, and
administrative staff. HCWs participated in this study from the same six different regional
facilities, located in the central, western, and eastern regions. Table 9 below outlines the
demographics of participants. Of all the participants, the majority at 73%, were female, and
26% were male. The mean age was 29 years old for females and 30 years old for males.
The majority of participating HCWs were from the central region, while HCWs from the
eastern region were the minority. HCWs working in the central region are accustomed to
receiving circulating emails that request recruiting participants in ongoing research, which
might have made them more receptive to contributing to this study. Also, the researcher's
(NA) proximity to the central facility might have allowed a larger number of recruited
HCWs. A nearly equal variety of HCWs from each field participated in the study: 5
physicians, 5 pharmacists, 5 technologists, and 5 administrative staff. There were 6 nurses,

slightly higher than the other categories of HCWs.
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Table 9

Demographics of Participating Healthcare Workers (HCWs)

Characteristics Number (%)
N=26

Sex

Male 7 (26.92%)

Female 19 (73.08%)
Age

25-30 15 (57.69%)

30-35 11 (42.31%)
Occupation

Physician 5(19.23%)

Pharmacist 5(19.23%)

Nurse 6 (23.08%)

Technologist 5(19.23%)

Administrative staff 5(19.23%)
Region
Central

RD-KAMC 7 (26.92%)

KASCH 4 (15.38%)
Western

PMBAH 3 (11.54%)

JD-KAMC 6 (23.08%)
Eastern

KAH 4 (15.38%)

IMBFH 2 (7.69%)
Mean years of experience females 4
Mean years of experience males 5
Mean age females 29
Mean age males 30

Interviews from volunteers, as well as snowball samplings, reached a total of 26,
which was also the point of saturation. Several themes emerged from the existing ideas
proposed during the implementation of the interview guide. When the first few interviews
were reviewed during the transcription phase, themes that focused on training content and
communication were noticeable. However, after listening multiple times to the audio
recordings, sub-themes started to emerge, and a clear distinction was made between the
identified challenges and the recommendations. Dedoose software helped facilitate the

thematic analysis by assigning codes (Dedoose, 2016). Identified conversations that
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belonged to a specific theme were assigned to codes and were labeled as “excerpts.” These
excerpts were then grouped into three main categories: challenges, recommendations, and
enforcement satisfaction.

The three broad categories that emerged during the HCW interviews were
challenges, recommendations, and enforcement satisfaction. The first category, challenges,
consisted of five broad themes. Table 10 provides a compilation of all challenges, themes,
and subthemes identified in the interviews, with example quotations from the HCWs. The
first theme was the training format, which had two sub-themes: training content and
training style. The second theme that emerged as a challenge was communication issues.
The third theme was monitoring and audit issues, including difficulties with non-
compliance with rules and IPC regulations among HCWs. The fourth theme was the high
workload and staffing shortage. Finally, the fifth theme was the unavailability of materials

and equipment during COVID-19, such as PPE.
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Table 10

Challenges Themes and Subthemes with Examples of Healthcare Worker (HCW)

Quotations
IDEAS |THEMES SUBTHEMES |QUOTATIONS
Style of (P1) Dr: “During the pandemic, 1 think all of the people
Training were afraid of, or they didn't know how to start training.
Training Format [and And we can see now that many good courses are being
Education done online, but for some practices, I would say.... Such as
us anesthesia, maybe physicians. They need hands-on when
it comes to some procedures and some cases because that's
what we usually deal with when it comes.”
Content of (P15) Tech: “You know there is, like all people they have
Training different level of information, especially for us the medical
and technology, we don’t have more information about the
Education \fluids, blah blah, because we are not studying, we don’t

CHALLENGES

know some medical terminology, we are only dealing with
specific machine and patient, and we are scanning them.
But yanni our ah, our ah, we don’t have some like fluids,
some name of the disease, or something like this, the
bacteria, the virus, we don’t have, we don’t know the name
of that, but sometimes we ask help from the nurses.”

Communication

(P26) Ad: “Some employees don’t read their emails, to be
honest, so we send them via hard copies. We also give them
to their supervisors to distribute this information inside the
department.”

Monitoring and
Audits

(P26) Ad: “some of the staff, they come into the office, the
admin and some of them they don’t follow the regulations
even though they know the regulations. Maybe they forget,
I dono. So I put like a table in front of the office door, and [
wrote on it ‘this table is put for precautionary measures.
Thank you for your understanding.’ To prevent them from
coming nearer.”

Workload and
Staffing

(P21) Tech: “if you have too much patients, you cannot
give each patient the suitable cleaning or. Especially at
these times, we need to clean everything after each patient.
The sheets, spray everything, empty the room for five
minutes before you insert the patient, but now But now
because you have high load of patients, sometimes you can
miss some of these things.”

Material and
Equipment

(P11)N:’ “Please provide us with PPE. I can call it
shortage. Because I've been floated now in coronary care
unit because they have shortage of staff, so I cover there
[for one month, they have PPE; then I ask regarding this
one in my own area, then I understand that they limit the
number for ER because we are using more than other
units; but if this is the main idea it's really unfair because
for us we are giving our own PPE, its multi-change there in
ER; I can see medicine ortho, RT physiotherapy, ECG
technician, x-ray technician. We are giving them all the
PPE within the middle of COVID, when it was really really
hard time we were use to use one PPE, maximum one gown
per shift, it was hard; now we are better so we need to have

more PPE.”

Note. P = participant, Dr: physician, Ph: pharmacist, Tech: technologist, Ad: Administrative staff.
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The second category that emerged from the excerpts were recommendations for
improving IPC education and training. The recommendations consisted of five broad
themes. Table 11 is a compilation of all recommendation themes and subthemes identified
in the interviews, with example quotations from HCWs. The first theme was the training
format, which was the main discussion in all of the interviews (see interview questions in
Appendix B). Identified subthemes for the training format included: (a) more training and
education, (b) tailored training and education, (c) style of training and education, and (d)
content of training and education. The second theme was communication improvement
strategies. The third theme was the need for more monitoring and continuous departmental
audits. The fourth theme was the need for more serious consequences for people who are
non-compliant with the IPC measures. The fifth and final theme was recommendations for
best practices. The quotations from HCWs about the themes that emerged are provided

below in Table 11 (n = 26).
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Table 11

Recommendations Themes and Subthemes with Examples of Healthcare Worker

(HCW) Quotations

IDEAS |THEMES

SUBTHEMES

QUOTES

Training
Format

More
Training and
Education

(P2) Ph: “In our institution the guidelines were clear for
me. Whenever we entered ICU, whenever we had to
meet the patient, we had physical training how to wear
the mask, how to wear the PPE in the proper way, so it
was clear from the beginning from our side, but
sometimes I feel I need more information than the
guideline in the hospital.”

Tailored Training
and Education

(P15) Tech: “The test is more higher, the level, I prefer
if there is a special test for technologist yanni asking
about how they may leak in the machine. What they do
if the patient there left secretion, what they will do,
something like this, depending on their field.”

Style of
Training and
Education

(P4) Tech: “I prefer videos; sometimes they present
with photos, sometimes you can’t remember every
single photo, but I believe videos, it’s really really good
thing; you can remember the audio, the movement of the
actors.”

Content
Training and
Education

(P8) Ph: “In the first year when I attend the lectures it
was very helpful and yes it’s in the basic level but 1
believe this is what I need to learn regarding the to
infection control as a pharmacy resident; but when I
repeat the same course every year I didn’t find any gain
or benefit from repeating every year, if there is an
advance course maybe I will find some gain or benefit.”

Communication

RECOMMENDATIONS

(P8) Ph: “sometimes in IC or any department
redistributed it through the email to be honest with you.
The medical or pharmacy resident they don’t open their
emails on daily basis and sometimes it’s full, so they
will not get a chance to see the emails that is distributed
through the emails. So I believe the communication of
the instruction should not be from the formal emails; for
example, the post grad(s], if there is any lecture or
something or any announcement, they send it through
the email and SMS message if this will help to improve
communication.”’

Monitoring and

(P6) Dr: “It just needs to be applied in the right way. 1

Audits think what it lacks, if it lacks something, it lacks
surveillance monitoring.”

Serious (P11) N: “so if we go back to the practical way they

Consequences should be more strict, they should not really pass

anyone and take it easy and think we can do it, because
before they keep it going, ‘it’s ok, it’s only once, only
vellow gown’ or whatever, but now they should know
they should not do like this, because now we are we are
facing difficulties not only with the patients with other
colleagues.”

Best Practice

(P12) N: “we will should utilize for WHO resource and
education and learning and best practice regarding
infection control.”

Note. P = participant, Dr: physician, Ph: pharmacist, Tech: technologist, Ad: Administrative staff.
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Figure 13 highlights certain themes and subthemes with grey shading to illustrate
similarities and overlaps in some themes. Three of the themes from the challenges were
consistent with the themes from the recommendations, including training format,
communication, and monitoring and audits. Training content and training style were also
identified as sub-themes that emerged in the interviews as both recommendations and as

challenges.

Figure 13

Identified Themes and Subthemes from Healthcare Worker (HCW) Interviews
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The final findings that emerged from the HCW interviews pertained to satisfaction
with the current enforcement regulations. Figure 14 below identifies each HCW category
as a vertical bar. Of the 26 HCWs who participated in the study, Figure 14 provides a
frequency count of satisfied versus unsatisfied. The satisfied HCWs represented the

majority (14), while the unsatisfied represented the minority (10). The remaining HCWs
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(2) did not provide a definitive answer during the interviews. The nurses and administrative
staff were the categories mostly seen as satistied with the enforcement strategies, while the

technologists and physicians were the categories mostly seen as unsatisfied.

Figure 14

Frequency of Opinion (Satisfied vs. Unsatisfied) Among Healthcare Workers (HCWs)
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HCWs and Regional Trends

A trend was identified among different groups of HCWs. Themes concerned with
the style of training and education were most common among physicians and pharmacists
while nurses were in favor of simulation training and had issues with the content of training
and education.

Recurring themes were not identified when comparing different facilities to each
other. There was no pattern among different regions while interviewing HCWs about the
challenges they faced. Figure 15 illustrates the total IPCAF scores for every facility

compared to the identified challenges for each HCW at each facility. A better assessment
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of regional differences might be conducted with a larger sample of HCWs and a larger

number of facilities.

Figure 15

Total IPCAF Scores Compared to Challenges for Each Facility

780 —

¥ Challenges

|IPCAF Score

RD-KAMC KASCH JO-KAMC PMBAH KAH IABFH
Note. Total IPCAF scores for each facility are out of 800.

Triangulation of Results

Table 12 below identifies similarities among results from phase 1 and phase 2. The
first two columns are concerned with the IPCAF survey results. Indicators mentioned
include some of the identified areas that emerged in the interviews. The third column
provides quotations by HCWs that emerged during the interviews and that aligned with the

indicators. The fourth column describes the association between the two sources of

information.
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Table 12

Association Between Indicators and Healthcare Worker (HCW) Quotations

Core
Component

Indicator

HCW Quotes

Nature of
Association

CC2: IPC
guidelines

Availability of guidelines:

HCWs receive specific training
related to new or updated IPC
guidelines introduced in the facility

(P2) Ph: “In our institution the
guidelines were clear for me:
whenever we entered ICU,
whenever we had to meet the
patient, we had physical training
how to wear the mask, how to
wear the PPE in the proper way
so it was clear from the beginning
from our side.”

Similar

CC3: IPC
education
and training

Some disciplines, not all, integrate
IPC training in the clinical practice
and training of other specialties (for
example, training of surgeons
involves aspects of IPC)

(P1) Dr: “I think it's very broad.
They would have different type of
training, but also physicians in
different fields of work. They
should have a different type of
training. I don't think it applies to
just a single category of
physicians. We have many that
they have different understanding,
different privileges and different
fields of work. I wouldn't expect
infection control for a person
working in the operating room
would be the same for someone
working in, for example, clinic.’

b

Similar

CCs:
Multimodal
strategies for
IPC
interventions

Education and Training:

Interactive training sessions that
include simulation or bedside training
are included a multimodal strategy

(P2) Ph: “All departments do this,
but in our department they did a
fire alarm or procedure. The fire
department comes yearly, they
come and present a presentations
and provide questions, even 5
times a week to cover all
employees under thus
departments. So they make sure
it’s mandatory to attend. It’s
around an hour and a half and it
was made mandatory. For me, [
wish infection control will do this
more frequently. Because this is
what I deal with in ICU. so I need
to be reminded like that.”

Opposite

Communications and Reminders:
There are no methods/initiatives to
improve team communication across
units and disciplines

(P17) N: “improve the
communication between us and
the national guard, because we
are under them, but sometimes we
don't have, like, a good
communication with them because
still we are linked nurses, we are
not official infection control
nurses. So we need their support,

Similar
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like when we have a campaign, we
need to take brochure
(educational material) from them,
it’s too difficult to communicate;
we communicate with them but
some time[s] they say ‘we don’t
have enough,’ but we need it we
need more support”

CcCe: There is an existing audit and the state [ (P26) Ad: “If they came to our| Opposite
Monitoring/ |of IPC activities clinic to oversee if our staff follow
Auditing IPC the measure and also if the staff|
practice and know that there is a team that looks
feedback if the staff are following up the

precautionary measures, and need
for harsher rules.”

CC7: There is an uneven ratio of HCW-to- [P(11)N: “We have difficulties with Similar
workload, patient across the facility staffing so we are, almost
staff and bed everyday we are working, so it's
occupancy really hard to attend these
courses.”’

Note. P = participant, Dr: physician, Ph: pharmacist, Tech: technologist, Ad: Administrative staff.

Summary

This chapter compared and contrasted results within each phase and across the two
phases of the research. An assessment was completed across six facilities (RD-KAMC,
KASCH, JD-KAMC, PMBAH, KAH, and IABFH). Even though there was variation for
each facility in terms of which aspects of [PC were more challenging, performance was
still high. The identified indicators with low scores revealed the major IPC issues at the
MNG-HA. The most challenging issues across all facilities were reflected in 24 indicators.
Interviews conducted using 26 participants helped reinforce some of the preset and
validated statements from the IPCAF surveys. They provided further insight froma HCW’s
perspective. Not only did they provide suggestions for improving education and training at
the MNG-HA, but they also discussed issues that highlighted the need for improvements
in other domains, such as communication, monitoring and audits, compliance, and best

practices. Finally, interviewees discussed HCWs’ satisfaction with the enforcement style;
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however, results were inconclusive despite using frequency counts. A larger sample size
could provide more evidence.

These findings were all linked together through convergence of evidence, which
has helped increase the validity of this study. This study provides the MNG-HA an
abundance of facts of which they were previously unaware. It also sets a baseline for IPC
measures at the MNG-HA. The following chapter will continue the discussion and
triangulation of information gathered. It will also provide a more robust conclusion and

recommendations for the future of IPC at the NMG-HA.
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Chapter 5: Discussion

This chapter synthesizes similarities observed between the two phases of the study.
It contrasts findings with similar studies as well as provides evidence-based
recommendations and solutions. The chapter concludes with an assessment of the level of
preparedness at the MNG-HA, some policy implications, and suggestions for moving
forward.

This case study provided insight into one of the biggest healthcare facilities in the
Kingdom. The MNG-HA can now be classified as an advanced healthcare facility with
fully implemented IPC core components, according to the WHO standards. The focus can
be shifted to specific [IPC components that need attention according to each region. The
information from the [PCAF surveys was augmented by qualitative interviews. Results
from the interviews identified challenges that perfectly align with some of the identified
gaps in the IPCAF surveys (see Chapter 4, Table 12). The interviews provided suggestions
by HCWs in order to improve education and training efforts provided by the MNG-HA
(see Chapter 4, Table 10 and Table 11).

This dissertation utilized Moore et al.’s (2005) Theoretical Model to Explain Self-
Protective Behavior at Work as a blueprint. This specific framework was discussed
thoroughly in Chapter 3. Both the core components from the IPCAF survey and the
identified themes from the qualitative interviews touch on elements that are crucial in
Moore et al.’s (2005) framework. The organizational as well as environmental factors in
Moore et al.’s (2005) framework are mostly covered in the IPCAF survey (in core
component 1-3, 5-6, & 8). The organizational factors are mentioned in the IPC guidelines

as well as IPC programs provided by the MNG-HA (CC1, CC2). The survey also covers
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the enforcement style used in training HCWs (CC3). In addition, the survey looks into the
availability of monitoring as well as following safe and effective practices in the safety
climate domain (CCS5, CC6). The environmental factors are all covered in the last core
component: the built environment, materials, and equipment for IPC at the facility level
(CCB8). Finally, the individual factors were explored by looking into the HCWSs’
perspectives on training and education. Both the study by Moore et al. (2005) and this
dissertation used the Theoretical Model to Explain Self-Protective Behavior at Work.
However, each study used a different toolset and had different objectives. Moore et al.
(2005) looked into IPC programs through HCW focus groups with an aim to understand
which factors (governmental, environmental, individual) were most influential in the
spread of SARS. However, in this dissertation, an assessment of the IPC program was
conducted through several tools, such as the IPCAF survey and HCW interviews, with the
aim of assessing the level of preparedness of an organization against future coronaviruses.
The following section discusses core components individually while relating them to
findings from the HCWSs’ interviews and other studies identified in the literature. From
Figure 12 in Chapter 4, it is evident that the highest scoring core components were CC2:
IPC Guidelines; CC8: Built Environment, Materials, and Equipment for IPC at the facility
level; CC4: HAI Surveillance; and CC1: IPC programs. The lowest core components were
CC6: Monitoring/Audit IPC Practices and Feedback, and CC7: Workload, Staffing, and
Bed Occupancy, followed by CC3: IPC Education and Training, and CCS5: Multimodal
Strategies.

The surveys can be compared through either regions or core components. For the

purpose of the dissertation, the analysis will focus on the latter, comparing them with
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international standards. During the past couple years, several studies have implemented the
IPCAF. Although the studies are from completely different settings, they shared
similarities in some details that are discussed throughout the chapter (Aghdassi et al., 2019;
Aghdassi et al., 2020). An assessment of [PCAF in Germany of 736 facilities found them
to be advanced; an assessment in Austria of 127 facilities found that only 50% of their
healthcare facilities were categorized as advanced (Aghdassi et al., 2019; Aghdassi et al.,
2020). Like Saudi Arabia, European countries such as Germany and Austria are high-
income countries (World Bank Group, 2021a; World Bank Group, 2021b). Even though
Saudi Arabia is a high-income country, several indicators have maintained its classification
as a developing country (UN, 2014). For example, the Gross Domestic Product (GDP) was
estimated to be $792,967 billion in 2019 in Saudi Arabia (World Bank Group, 2021), while
the GDP in the U.S. was $21.433 trillion in 2019 (World Bank Group, 2021). Another
indicator is the unemployment rate in Saudi Arabia, which was estimated at 12% in 2020
(General Authority of Statistics Kingdom of Saudi Arabia, 2020), while the unemployment
rate in the U.S. was 6.9% in 2020 (US Bureau of Labor Statistics, 2021). Oil revenues in
the past decade and changes in performance have contributed to Saudi Arabia’s growth and
development. The latest report by Saudi Arabian Monetary Authority (SAMA) indicated
that health services and social development received 16% of total budgetary expenditure,
which is equivalent to (SAR) 167.0 billion (roughly equal to $44 million) (SAMA, 2020).
Governmental expenditure on the MOH alone has been increasing throughout the years,
from 2.8 % in 1970 to 8.4% in 2019 (MOH, 2019a; WHO EMRO, 2006).

In another study, lower income countries such as Pakistan and, more specifically,

Islamabad, administered the IPCAF to five facilities. Results from this study identified
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these facilities as inadequate (Savul et al., 2020). The variability of IPCAF classification
among different countries creates an evident pattern between a country’s income and key
core components scores (Tartari et al., 2021). Developing countries have difficulty
adopting some of the recommended IPC measures (Allegranzi et al., 2011; Raza et al.,
2004). In an attempt to further understand the differences between countries, assessment
of the different core components was performed among a variety of high- and low-income
countries (Tartari et al., 2021). Results from this study noted that only 46.8% of these
countries had a HAI surveillance in place, with 83.3% of them being high-income countries
(Tartari et al., 2021). Lower income countries will find difficulty acquiring most resources
necessary for proper [IPC implementation, most importantly surveillance tools (Jayatilleke,
2020).

In 2013, the IPCAT, a slightly older version of the IPCAF, were implemented by
the Ministry of Health (MOH) in 56 facilities across the Kingdom of Saudi Arabia (Assiri
et al., 2014). Results showed intermediate to advanced scores for the MOH facilities
compared to recent scores from the [PCAF implemented at the MNG-HA, showing
significant improvements, even though the MNG-HA is a completely different provider
with a small sample. However, similar to the results in this dissertation, the study that
applied the IPCAT to MOH facilities also indicated that the highest scores were observed
in the central region, followed by the western region, then the eastern region, as shown in
Table 7. However, the study using IPCAT did not provide any information or specific steps
taken to fill out the survey, suggesting that better documentation of the process might have

allowed for improvements in the next assessment.
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Core components with lower scores are considered areas for potential
improvement. The WHO suggests the IPCAF scoring system as a proper baseline to
establish a priority-driven action plan. However, even though some core components have
a low score, it does not necessarily mean that they should be prioritized. According to the
WHO (2018), another element to consider in the prioritization process is the existing
resources at the MNG-HA that can help support the development of one indicator over
another. Also, if a specific indicator is creating a burden, such as increasing HAI at the
MNG-HA, then this indicator should be a priority. Collaborations that have interests in
special projects that align with the MNG-HA development plan should also be considered
when prioritizing indicators. Lastly, an accurate priority list can be compiled with input
and feedback from IPC leaders, managers, or coordinators. Overall, prioritization should
take into consideration time, expenses, simplicity of implementation, and urgency of the
issue (WHO, 2018a, p. 53). Creating a priority list will help maintain the cycle for a
multimodal improvement strategy (see Figure 16) (WHO, 2018a, p. 29).

This dissertation was able to highlight the specific IPC issues that require
improvements over the next few years at the MNG-HA. Among the eight core components,
the IPCAF identified a total of 24 out of 81 indicators or processes that were scored lower
compared to the rest. Figure 12 in Chapter 4 illustrates the overall scores for each core
component (CC1-CC8). The following sections discuss each core component, as referred
to in Figure 12. These sections examine some of the challenges identified at the MNG-HA
as well as compare findings with other relevant studies and provide recommendations when

possible.
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Core Components (CC1): IPC program

This core component is the backbone of establishing an IPC presence in any
facility. A well-established IPC program plays an integral role in decreasing HAI and
antimicrobial resistance (AMR) (Storr et al., 2017). The IPC program is considered well-
established at the MNG-HA, according to its score and compared to the scores of other
core components. However, what it lacks is simple strategies for higher quality services.
Saudi Arabia has just begun focusing on quality services over the past couple of years
(Sadi, 2013; Sadi & Al-Buraey, 2009). Outlining the barriers for achieving a high-quality
IPC program is a step closer toward improvement. It will also bring the population one step
closer to NTP.

According to the IPCAF results, there were no higher professional groups
represented in the [IPC committee at the MNG-HA. The WHO defines higher professional
groups as “senior facility leadership, such as an administrative director, chief executive
officer (CEQO), medical director, senior clinical staff physician, and nurses, or facility
management, such as biosafety, waste, and those tasked with addressing water, sanitation,
and hygiene [WASH]” (WHO, 2018b). The level of management at healthcare facilities
has been shown to influence decisions and assessment of priorities (Barasa et al., 2016);
management also facilitates budget allocation when necessary (Barasa et al., 2016). The
IPCAF results in the MNG-HA indicated that funds were not properly allocated to IPC
programs due to a lack of dedication by senior facility leadership. Currently, the MNG-HA
does not receive funds specifically designated for IPC programs. In the future, this would
be difficult to assess when trying to allocate appropriate funds for IPC program

improvements since there are no studies that estimate the cost of sustaining IPC
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departments in the Kingdom. Economist R. Douglas Scott II, who works for healthcare
quality promotion at the CDC, estimated that the cost of HAI in the U.S. can reach $35.7
billion—-$45 billion (2009). The MNG-HA needs to quantify the cost of HAI to increase
awareness of the need to dedicate funds purely for [PC programs. It will also be beneficial
to know how much the IPC department spends annually in order to become financially
prepared for future outbreaks.
Core Component (CC2): IPC Guidelines

This specific core component (CC2) has been very well established at the MNG-
HA. According to the IPC coordinators, all facilities at the MNG-HA provided full scores
of 100, which indicate no need for improvement of IPC guidelines. The MNG-HA has
established guidelines provided by the MOH, which are consistent with international
guidelines. IPC guidelines are also properly monitored. Trainers in the MNG-HA are
available and well-trained on new or updated guidelines, such as RcRn. Several comments
during the interviews were consistent with these findings. Interviewed participants
indicated that IPC guidelines are easily accessible and are available all over the hospitals
(see Table 12).

Communication of IPC guidelines was noted as a challenge in several interviews
(see Table 10 [P26], Table 11 [P8]). Participants noted that they receive numerous emails
that they usually do not open. Communication is vital for any IPC program and was
discussed again in the HAI surveillance core component 4 (CC4) and multimodal strategies
core component 5 (CC5) sections as a persistent issue. A systematic review published by
the Cochrane Library discussed the barriers and facilitators to HCWs’ adherence to [PC

guidelines for respiratory infectious disease. This review found that clear communication
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of updated information in IPC guidelines is critical for a successful IPC program in any
organization (Houghton et al., 2020). However, the adaptation of IPC programs to local
needs is necessary for proper uptake to occur (Storr et al., 2017). The MNG-HA should
review other channels of communication that fit the needs of its community and are easier
to culturally adapt. Assigning a department coordinator during an outbreak or holding
regular departmental meetings between senior medical staff and nursing are helpful
techniques that facilitate communication across healthcare facilities during times of need
(Corley et al., 2010), which were consistent with findings from the HCWs’ interviews.
However, not all HCWs in each department mentioned this as a regular practice. A solution
to this is creating more efficient strategic communication.

Core Component (CC3): IPC Education and Training

Education and training is the main focus of this dissertation. Published literature in
the Kingdom, as discussed earlier in Chapter 2, found that education and training was an
issue among HCWs. This is why this specific core component was not only assessed using
the IPCAF survey, but it was further explored using HCW interviews. This core component
was seen to have the lowest score among 50% of the MNG-HA regions: KASCH facility
in Riyadh, KAMC-JD in Jeddah, and IABFH in Dammam. In addition, it also received the
third lowest scores among all core components.

Results from the IPCAF highlighted the missing elements in the MNG-HA
education and training. These elements include extending the training to others, such as
cleaners. Storr et al. (2017) identified three levels of human resources in any healthcare
setting that should receive IPC education and training: IPC specialists, HCWs, and other

personnel who provide supportive healthcare services, such as administrative

104



professionals, managers, and cleaners. Houghton et al. (2020) added kitchen staff and
porters to that list. After the thorough literature review conducted in Chapter 2 on HCWs’
knowledge and attitude towards MERS, findings illustrate that none of the studies include
workers such as cleaners, kitchen staff, or porters (see Table 5). Limiting training and
education to specific human resources can act as a limitation towards IPC guideline
adherence (Houghton et al., 2020). One study found that with an 80% compliance rate
among cleaners, the use of hydrogen peroxide disinfectant cleaner in a disposable wipe
container system (DCW) showed a significant drop in HAI, including methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant enterococcus (VRE), and
clostridium difficile (Alfa et al., 2015). Investing in improving the understanding of [PC
basics among other personnel is necessary for the future of the MNG-HA.

The literature found that negative perceptions of MERS-CoV educational programs
and knowledge transfer were more prevalent among males, physicians, and pharmacists
(Aldohayan et al., 2019). This is fairly similar to the findings discussed in this dissertation.
Among physicians and pharmacists, there were many recurring sub-themes under the
training format, such as training style, tailored training, and training content (see Table 10,
Table 11). In addition, most of these comments were from male HCWs. Most physicians
in the study discussed simulation-based training (SBT) as a favored option in learning. The
MNG-HA published an article that discusses the role of SBT during COVID-19 (Aldekhyl
& Arabi, 2020). The study also identified the existing simulation lab at the university and
three more simulation laboratories in the intensive care unit of the MNG-HA (Aldekhyl &
Arabi, 2020). A systematic review of 1,412 studies on the use of simulation training found

that SBT not only increases knowledge of HCWs, but also boosts confidence (Alanazi et
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al., 2017). It is also imperative to assess the capabilities provided by the MNG-HA. Even
though this facility has the necessary simulation labs, it might be lacking an evidence-based
plan that will make full use of its resources. Collaborations to enhance its provided
services, including assessments of effectiveness of current strategies, is a goal of SCFHS
(Housawi et al., 2020). In 2017, the SCFHS initiated a Quality Indicator Committee (QIC).
This committee was able to set quality indicators, referred to as key performance indicators
(KPI), in order to evaluate the outcome of training health professionals in the Kingdom
(Housawi et al., 2020).

Although the IPCAF tool does not specifically go into details regarding training
content or style, the interviews identified a need for IPC training that is tailored to and fits
the needs of HCWs. Results from the IPCAF highlighted the need to integrate IPC training
and education into the practice of specific disciplines at the MNG-HA and the need for
ongoing education and courses. Similarly, HCWs discussed their need for more details and
information that fits each of their disciplines. For example, an imaging technologist
expressed not having any basic resources about types of bacteria that can grow on
machines; a primary care physician did not know what the proper wait time for patients
should be in waiting rooms as precautionary measures, and an anesthesiologist discussed
how difficult it was to find information on proper intubation technique for patients with
coronaviruses. All of these HCWs resorted to social media during COVID-19 for further
insight. A cross-sectional survey in Saudi Arabia during the COVID-19 outbreak found
that the most popular source of information from a sample of 3,204 was governmental
social media at 83.6% (Alnasser et al., 2020). Twitter was highly favored at 44.1%,

followed by WhatsApp at 29.5%, visual social media at 15.7%, Telegram at 3.3%,
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Facebook at 2%, and other platforms at 5.3% (Alnasser et al., 2020). A qualitative
descriptive study of nurse experiences during MERS-CoV in South Korea identified
themes from interviews about sharing new information: “We promptly communicated and
shared updated information among nurses within the unit, through Kakao Talk (a free
mobile instant messaging application for smartphones with free texting)” (Kang et al.,
2018). When applying this within the context of Saudi Arabia, the method of media
communication needs to be relevant within the culture to provide further understanding
and knowledge of future viruses to Saudi HCWs.

It is apparent that further research is needed to understand why the current training
material does not meet the needs of the HCWs at the MNG-HA. In addition, education and
training is one core component that is constantly evolving and changing. Other educational
channels should be explored during times of need. The ultimate goal is HCW and patient
safety. While education and training are important factors in any IPC program, there are
other elements that play a role in HAI, such as workload, expertise or level of skill,
perception of risk, time constraints, and available resources (Ward, 2011).

Core Component (CC4): HAI Surveillance

HAI surveillance in the MNG-HA 1is considered well-established compared to its
scores among other core components in the [IPCAF survey. CC4 received the second-best
score among all eight core components. The scope of questions in the HCW interviews did
not cover issues pertaining to surveillance, and it was never identified as a challenge among
HCWs.

HAI surveillance is an important indicator of HAI as well as AMR in any facility

(Storr et al., 2017). With any organization, establishing a proper surveillance system
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mandates collaborative efforts (WHO, 2018b). In 2010, the MNG-HA, in collaboration
with the CDC, established the Saudi Arabian National Guard Integrated Electronic Disease
Surveillance System (SANG-IEDSS) (MNG-HA, 2020). Although SANG-IEDSS has
existed for more than 10 years (MNG-HA, 2020), results from the IPCAF study indicate
that dissemination of data and information was an issue, among others shown in Chapter
4, Table 8. The IPCAF survey found that up-to-date information to managerial and
administrative non-clinical staff is one of the identified gaps at the MNG-HA. Examples
of managerial and administrative staff include chief executive officer and chief financial
officer (WHO, 2018b). In addition, feedback of up-to-date information is mostly expressed
through writing or orally but not through presentation or interactively sharing the
information, as mentioned in the results. Proper dissemination of surveillance information
on HAI relates to the issue of communication, mentioned as a challenge earlier in CC2. In
CC2, communication channels used to distribute IPC guidelines and information through
emails were deemed unsuccessful. However, in CC4, communication tools used to
disseminate surveillance information on HAI were questioned. Proper communication
tools, such as sharing feedback and up-to-date information regarding HAI surveillance
through presentation, are necessary for increasing awareness and understanding the value
of HAI surveillance at the MNG-HA. Providing managerial-level staff with this kind of
information will allow for more support from other departments on any activities directed
towards HAI surveillance. Similar to results from this dissertation, when the IPCAF was
conducted on 736 German facilities, CC4 received high scores, and 66.7% of their facilities
indicated their annual feedback on communicating surveillance data was through

presentations and interactive settings. However, this could be attributed to the fact that their
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surveillance system ‘“Krankenhaus Infektions Surveillance System” (KISS) was
established in 1990 (Aghdassi et al., 2019), much earlier than the SANG-IEDSS that was
established in 2010 (MNG-HA, 2020).

Core Component (CCS5): Multimodal strategies

As seen in Figure 12, across all core components, CC5 was found to have the fourth
lowest score among facilities at the MNG-HA. According to the WHO, multimodal
strategies include the use of best practices in several aspects in a facility (WHO, 2018b).
Aghdassi et al. (2019) believe that high-income countries should prioritize multimodal
strategies to strengthen their IPC measures. However, despite their beliefs, Germany and
Austria, both high-income countries, displayed similar low scores in CC5 (Aghdassi et al.,
2019; Aghdassi et al., 2020).

IPCAF established severe limitations under the following domains: systemic
change, education and training, feedback monitoring, communication and reminders,
climate safety, and culture change. HCWs’ interviews corroborated these findings and
generated recommendations for following best practices. HCWs from MNG-HA expressed
their interest in more interactive training. The MNG-HA provides training through the fire
department on an annual basis (see CC5 in Table 12). Several HCWs liked their training
and discussed how the trainers use interactive elements to engage the attendees. HCWs
recommended using this method as an ideal way to deliver information.

Another element that arose during the HCW interviews was communication.
Several HCWs spoke about communication as a challenge, as mentioned in core
component 2: IPC guidelines CC2, and core component 4: HAI surveillance CC4. Perhaps

more innovative ways of communication should be established at the MNG-HA. One study
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in Saudi Arabia spoke about re-evaluating emails as a method of communication among
Saudis (Alkahtani et al., 2015). There is a high demand in identifying multimodal strategies
that fit the SANG community.

Core Component (CC6): Monitoring/Audit IPC Practices and Feedback

Although monitoring and audit IPC practices and feedback received the lowest
score in the IPCAF assessment (see Figure 12), this core component was still able to
identify many noticeable strengths at MNG-HA facilities. These strengths are the
established monitoring system with clear set goals and a target, trained professionals
responsible for monitoring, and the ability to audit and monitor several crucial indicators,
such as hand hygiene compliance, intravascular catheter insertion, and cleaning the ward
environment.

Results do indicate a lack of monitoring and audits of specific practices; such
consumption of alcohol-based hand rub as well, and wound dressing. In addition, 80% of
the facilities indicated that there are no assessments for safety culture factors. Proper
monitoring of these elements is expected to improve patient outcome at healthcare facilities
(WHO, 2018a). Safety culture monitoring and assessment tools have not been used in the
MNG-HA according to IPCAF results. Safety culture is defined as the attitude, belief, and
perception of employees towards the workplace (WHO, 2018b). Studies indicate that
healthcare facilities with higher practice of safety culture tend to have better patient
outcome (Mardon et al., 2010) Hospital surveys on patient safety culture (HSOPS) is a
good tool to assess a patient's safety culture as it has been successfully used in a wide
variety of cultures (Okuyama et al., 2018). adoption of such a tool at the MNG-HA is highly

recommended to achieve better IPCAF surveys results.
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The HCWs spoke about monitoring compliance from their perspective in several
of the interviews. Themes from the interviews focused on HCWs’ needs for monitoring
and audits. HCWs described monitoring and audit, both as recommendations for serious
actions against non-compliant HCWs, and non-compliance as a challenge among HCWs
due to lack of proper monitoring. A Saudi study found that hand hygiene non-compliance
among physicians was at 40% (Mahfouz et al., 2013).

A qualitative study assessing post-outbreak management at the MNG-HA
identified inadequate compliance as an issue of concern, among other things (Al Knawy et
al., 2019). One of the HCWs who was interviewed in the study said:

It's not something you want to see. And when you know, it’s because someone

didn’t wash their hands. That’s the bit that kills me. Something simple, it wasn’t

that we didn’t have a Da Vinci (Robotic Surgery) in the OR. It’s because they didn’t

wash their hands. (Al Knawy et al., 2019)

More focus and studies should look into reasons behind non-compliance of IPC measures
among HCW at the MNG-HA.
Core Component (CC7): Workload, Staffing, and Bed Occupancy

This specific core component, as shown in Figure 12, was low among facilities of
the MNG-HA. The IPCAF identified an uneven ratio of HCWs to patients across facilities.
Similar to this dissertation results, a study in Austria using IPCAF found that 40% of
facilities employed only one IPC professional per > 250 beds (Aghdassi et al., 2019).
Ilesanmi et al. (2020) believe that workload is tied to adherence in [PC measures. HCWs
expressed the opinion that following IPC guidelines can cause a rise in workload and a fall
in productivity (Houghton et al., 2020; Moore et al., 2005).

Similarly, when looking at results from the interviews, HCWs felt that workload

could decrease compliance to IPC procedures (Table 10 (P21) Technologist). Not only can
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it lead to workload hazards, but several interviewees also expressed that it affects education
attainment. HCWs do not have time to properly prepare or study for exams, which results
in them taking the exam as a group and not individually.

Saudi is well aware of the low manpower in healthcare services (Assiri et al., 2014),
which has introduced professional expatriates in the country to enhance its services. Saudi
Arabia has been going through socio-economic developments (SAMA, 2020).
Governmental efforts in educational development are clearly observable with several
investments in health colleges around the Kingdom. However, despite these improvements,
there is a predominance of expatriates in the health sector (Elsheikh et al.,2018). Hiring
Saudis can be challenging if they lack the necessary qualifications and experience (Sadi,
2013). There is an expected shift in healthcare workforce from one-third to two-third
Saudi-to-foreigner workforce by the year 2030, a projection that aligns with the Kingdom’s
Vision 2030 (Al-Hanawi et al., 2019; Vision 2030, 2019a).

A survey in Najran city in Saudi Arabia was conducted to assess the healthcare
workforce. Results demonstrate a clear imbalance between Saudi HCWs (17%) and non-
Saudi HCWs (83%) (Elsheikh et al.,2018). However, the breakdown of HCW regardless
of nationality identifies nurses as the majority at 56.3%, followed by physicians at 19.2%
, lab technologist at 11%, pharmacist at 3.6%, and other HCW at 9.9 % (Elsheikh et
al.,2018). In addition, female HCWs were the majority with 63% (Elsheikh et al.,2018).
These findings are similar to the observed demography in this dissertation. The majority of
recruited HCWs were nurses (23%), followed by equal distributions (19%) across the rest
of the healthcare workforce and the majority were females as well 73% (See Table 9).

When looking at the total HCWs in Saudi Arabia, the majority are nurses (32%) followed
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by physicians (21%) and other allied health personnel (66%), which is close to the results
of this dissertation.
Core Component (CC8): Built Environment, Materials, and Equipment for IPC at
the Facility Level

This is one of the high-scoring elements in the IPCAF survey (see Figure 12).
Similarly, Aghdassi et al. (2019) recorded high scores in this CC8 when implementing the
IPCAF at 736 facilities in Germany. This core component covered questions related to
water supply, hand hygiene/sanitation, power supply, ventilation and cleaning, PPE
availability, medical waste and sewage, and decontamination, all of which received high
scores. However, the IPCAF survey results indicated insufficient quantities of PPE at one
out of the six facilities. In addition, another facility express that they had an insufficient
number of toilets at outpatient settings. One of the HCW also discussed during their
interview similar challenges regarding the availability of PPE and toilets at their facilities.
The shortage of PPE’s was a global issue during the COVID-19 pandemic (Missoni, 2020).
Sufficient resources and proper infrastructure in a HCF are vital elements for a well-
structured IPC program (WHO, 2018a). Based on the findings from other facilities none of
the IPC coordinators expressed similar issues. Specific improvements should be based of
the identified gaps at each region (WHO, 2018a). An action plan should then be initiated
to improve existing services in each facility under the MNMG-HA.
Summary of Key Findings

This pandemic has provided an opportunity to reevaluate the existing IPC services
in the Kingdom. A case study on the organization of interest, MNG-HA, used a mixed

method, sequential design to look into six HCFs. Information was collected from IPC
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coordinators and HCWs. The study assessed the current IPC status of all facilities using
IPCAF surveys, and results were categorized as advanced care facilities that meet the WHO
standard recommendations. Following the assessment, 24 gaps were identified that fall
under different core components of the IPCAF survey. Findings from qualitative
interviews with HCWs also identified challenges that are similar to the gaps identified
through the IPCAF survey. The identified associations between IPC indicators and the
interviews provided an appropriate basis for triangulation.

Discussions on education and training call for further exploration, such as

addressing HCW needs and requirements. There should be more studies focusing on
improving HCW knowledge, especially in terms of cultural needs. The development of
knowledge and training should be directed toward each HCW category according to
need. In addition, other challenges faced by HCWs should be addressed.
It 1s also helpful to explore new channels of communication among HCWs in order to
facilitate their learning process. Communication was identified as a huge setback for IPC
maturation at the MNG-HA. There is a dire need to change communication strategies.
Improving communication includes facilitating feedback regarding IPC information, using
the proper platform, and engaging the right people while using evidence-based practices.
Proper communication should be practiced among IPC teams, department leaders, frontline
healthcare workers, IPC committee members, and hospital management. Collaboration
with other departments will also improve services provided at the MNG-HA, especially if
the final outcome will decrease HAI at the facility.

Core components that received high scores were labeled as promising elements in

the IPC measures at the MNG-HA. These included (CC2) IPC guidelines, (CC8) Built
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environment, materials, and equipment for IPC at the facility level, (CC4) HAI
surveillance, and (CC1) IPC programs. Perhaps other organizations can adopt a similar
approach to that used at the MNG-HA for best IPC standards.

This study provides comprehensive results that have not been documented in the
Kingdom in the past. More emphasis was placed on results that showed an overlap between
the surveys and the interviews. It was also found that more attention should be directed to
eastern region facilities under the MNG-HA, considering they had the lowest scores.

In conclusion, implementation plans to upgrade learning and educational services
through SCFHS align perfectly with the current needs of MNG-HA, which is a step closer
to better health outcomes among patients and HCWs. The MNG-HA should invest in more
collaborative opportunities with regulatory agencies that share similar interests.
Furthermore, the discussion of this dissertation was focused on providing a broad overview
of findings to facilitate evidence-based decision making at the MNG-HA. The detailed
findings were shared with the MNG-HA to establish an action plan that fits each facility’s
needs.

Policy and Practice Implications

This research in this specific facility (MNG-HA) was necessary for IPC
improvement and development. Figure 16 identifies the cycle of continuous improvement
of IPC efforts provided by the WHO (WHO, 2018a, p. 29). This cycle creates a method of

sustainable multimodal improvements for IPC measures.
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Figure 16

Cycle for Multimodal Improvement Strategy

Step 5
Sustaining the
programme Step 1
over the Preparing for
long-term action

Multimodal
improvement strategy
embedded within each step
in the cycle of continuous

improvement
Step 4 tes
Evaluating Baseline
impact assessment

Step 3
Developing
and executing
the plan

Note. From Improving Infection Prevention and Control at the Health Facility by World Health Organization,
2018, retrieved September 4, 2019, from https:/www.who.int/infection-prevention/tools/core-
components/facility-manual.pdf.

The first step involves preparation; this is usually achieved by allocating resources,
infrastructure, and stakeholder support. This element has been established, as the entire
dissertation was conducted with the support of the headquarters of the IPC department at
the MNG-HA. The second step is the baseline assessment, which is what this dissertation
has attempted with the use of the IPCAF tool and other supporting study designs. This tool
allowed an assessment of the MNG-HA IPC status against eight core components. In step

three an action plan will be created. The baseline assessment will help create a priority list
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for the IPC office in order to set a clear, actionable plan. The fourth step in this cycle is an
impact evaluation. This step allows an assessment of any improvement plan by
administering the same tool repeatedly. This method will allow the MNG-HA to focus on
other areas once improvement has been established. The fifth step is sustaining the
program. It involves reviewing results and improving and updating strategies based on the
feedback provided (WHO, 2018a, p. 10).

Currently, this research is still in the baseline phase. Feedback provided to the heads
and senior managers of this facility will allow further understanding of the scope of the
issue. This research will increase policymakers’ conviction to make the necessary changes
toward high-quality services at the MNG-HA. It will also allow health officials from other
facilities to adapt a similar approach in order to understand their facility’s needs.

Coronavirus continues to be a threat among the HCWs around the world. Saudi
Arabia has faced challenges when MERS-CoV first began, which has helped in its
preparedness capacity and strengthened its IPC systems nationwide. Saudi Arabia
continues to identify gaps and work to fill them. This research provides an assessment of
one of the bigger health providers in the Kingdom. It identified the gaps using the IPCAF
tool, which categorized the facility as an advanced service provider. The 24 indicators that
were found to be deficient all over the MNG-HA regions can be considered the remaining
elements necessary for higher quality service delivery. Health officials are invested in
improving the quality of postgraduate medical training in the Kingdom. They discussed
setting specific key performance indicators (KPI) to enhance training and education in the
medical profession. They also proposed a sustainable medical education framework for the

Saudi Commission for Health Specialties (SCFHS) (Housawi et al., 2020). Elements from
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this framework touch on several of this study’s recommendations that are deemed
necessary for improvement in the Kingdom, such as:
e training excellence, which includes advanced medical education content and
services, learning facilities, and institutional leadership;
e research excellence, which includes best practices and advanced publication
programs;
e simulation and virtual reality labs; and
e work-life balance, which includes rewards for training efficiency and advances
professional networking (Housawi et al., 2020).
Strengths and Limitations
This case study has many strengths. Phase one, the quantitative component,
establishes a baseline for IPC measures at the MNG-HA. Not only has this study provided
groundbreaking answers, but it has also identified the existing IPC gaps at the MNG-HA.
The collective assessment of [IPC measures has not been conducted at any of the MNG-HA
facilities before, making this the first study at the MNG-HA to provide an overall
assessment. Findings provided more understanding of how the IPC measures function in
the Saudi community. Proper documentation of the details of administering this tool in the
community will be beneficial, given that the last tool, which was administered in 2014, did
not properly document the steps involved in filling out the IPCAT form. However, despite
previous challenges, a study testing usability and reliability of the IPCAF at 46 different
countries covering as many as 181 hospitals was completed. Results provided an improved
IPCAF (Tomczyk et al., 2019) that was successfully used in this study. In addition, this

study was fast and inexpensive, a highlight of any cross-sectional study design.
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Phase two, the qualitative portion of this dissertation, also has several strengths.
Based on the literature, there was a high need for in depth information using interviews.
This study established an IPC educational preference for HCWs at the MNG-HA. The
feedback on the topic from different managerial levels and HCWs has broadened the
understanding of IPC at MNG-HA. In addition, the mixed methods design added value to
this case study.

Overall, this case study was improved with the use of the Theoretical Model to
Explain Self-Protective Behavior at Work and the implementation of the study at multiple
regions in the Kingdom, elements which helped increase the external validity of the study.
The process of triangulating information from IPC leaders and HCWs reduces any threats
of internal validity, which are common to case study designs.

However, despite these strengths, several limitations to this case study can be
reported. For phase one, participants filling out the survey needed to be well-informed
about the terminology used in the survey. Misunderstanding of some elements can be
expected to introduce some bias. Proper introduction of the IPCAF tool with the manual
through one-on-one presentations or in an interactive setting might help overcome this
issue. The IPCAF survey was administered to [PC coordinators in English, considering that
healthcare science subjects in Saudi Arabia are all taught in English. Despite these facts,
there were apparent language barriers in understanding the IPCAF survey. Administering
an Arabic form of the survey as an alternative should be further explored.

There are other limitations that involve the cross-sectional study design, which does
not allow any causal inference from the results (Levin, 2006). In addition, non-

responsiveness of the IPC coordinators can be solved by creating a sense of competition
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among the different facilities under the MNG-HA, or by providing other incentives that
will encourage IPC teams to ensure completeness of the IPCAF surveys. In some cases,
questions were left empty because the individual filling out the form did not recall the
answer or know if it was correct. For this specific limitation the WHO (2018) suggests that
the tool should be a joint assessment tool instead of an individually filled-in assessment
tool to ensure that all questions are answered properly and to prevent any recall bias.
Furthermore, due to cultural factors, negative answers could result in affecting a certain
facility standard or trustworthiness among users of these services. This limitation will
require root changes that might take time. Creating a sense of responsibility and
accountability at the MNG-HA community will allow a shift of priorities and a better
understanding of the relevance in addressing existing IPC gaps.

Unlike other studies that used the IPCAF, the sample size included in this research
was small. Because of the sample size, the researcher (NA) identified cutoff points that
allowed comparison among facilities. Four core components were considered high and four
were considered as low. Inclusion of a larger sample is the best way to overcome any
doubts and will increase the power and reliability of study findings. Another way to
increase validity of these findings is to use validation observations, structured interviews
with hospital staff, or even documentation review. These approaches were combined with
the IPCAF to assess [PC performance in Georgia (Deryabina et al., 2021).

Limitation were also identified with the IPCAF scoring system. Although the
overall scores categorized the MNG-HA facilities as advanced, it still identified 24
indicators with gaps. If a better look is taken at the 24 gaps, they are considered issues of

high priority at the MNG-HA, however, perhaps they can be overlooked and
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underestimated due to the overall category assigned to the facility. This can cause health
officials to undermine some important issues at the MNG-HA.

It is also important to note that this dissertation does not follow a thorough
comparison and differentiation of answers among different facilities. It was limited to
cumulative scores that give ground to further discussion of steps forward at the highest
level of the organization.

As for phase two’s limitations, there might have been some recall bias considering
that the questions ask HCWs about educational training that takes place once a year or
every two years. It is also important to note that each HCW has been exposed to different
information depending on their program and/or department. That might produce a different
experience from one HCW to another. There was also a language barrier. Implementing a
qualitative interview in Arabic should be an option to consider. Also, snowball sampling
might have introduced some bias as some HCWs can discuss their experience with other
participating HCWs they might have referred.

Finally, the current pandemic has had an impact on several decisions made during
the methodology phase, such as implementation of observational site visits or audits during
phase one. All options to strengthen the reliability of the IPCAF were unfeasible given the
circumstances. In addition, the imbalance between staffing level and workload during the
pandemic might have affected the response rate of volunteering HCWs and handing in the
IPCAF survey.

Future Research
This research highlights the IPC capacity of this specific facility in the Kingdom of

Saudi Arabia as an effective strategy that can work to persuade hospitals to invest in [PCAF
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tools as a self-assessment routine. This research provides a benchmark for facilities to
follow. Different countries and even different facilities have different needs, so special
consideration should be set when applying the IPCAF (Tomczyk et al., 2019). This
includes efforts on how to improve IPCAF implementation to fit the needs of the
community at the MNG-HA.

Future research should focus on improving accountability and reliability among
people filling out the [PCAF form. This improvement can be established by developing
strategies, such as:

e conducting follow-up calls after filling out the IPCAF;

e conducting annual meetings and distributing each section from the IPCAF after

small discussions with IPC team members, managers, etc.;

e visiting the site and handpicking a person, or multiple people, who are the most

informed and knowledgeable to fill the IPCAF;

e considering educating coordinators on existing resources at the MNG-HA; and

e demonstrating how useful and beneficial the IPCAF is by sharing results with

the MNG-HA community through presentations.

The IPCAF is available in an Arabic format. Distribution in that format should be
a future target (WHO, 2021). Adopting programs such as REDCap will store survey data
more efficiently (REDCap, 2021). And finally, it is important to create a priority-driven
action plan that includes objectives and yearly stated target goals (WHO, 2018a, p. 51).

This dissertation conducted an assessment on the eight IPC core components and
further analyzed one core component (CC3) through interviews. It is evident from the

results that combining the IPCAF with other methodologies increases its strength by
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augmenting the information and underlining each facility’s gaps. A next step would be to
consider applying a similar approach with other core components mentioned in IPCAF.

All of these recommendations are focused on the MNG-HA. On a larger scale, the
IPCAF could be implemented in other governmental providers as well as private providers.
The IPCAF can also be used nationwide as an assessment tool and can be used to compare
different facilities to each other (Tomczyk et al., 2019). Moreover, there are multiple ways
to benefit from the [IPCAF in the future.

Future research in the Kingdom should aim to collaborate with the SCFHS on
HCWs educational development strategies. Organizations in the Kingdom should start
investing financially, physically, and theoretically in IPC programs in three ways:
Financially, by assessing the budget for each of these facilities to be able to meet their
needs; physically, by providing sufficient resources, such as staff suitable for the IPC
programs; and theoretically, by laying a roadmap with a feasible target and plan. If proven

to be successful, this road map could be adopted by others.
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Appendix A. Modified IPCAF Survey

Theoretical Model to Explain Self-Protective Behavior at Work

Facility Region: ----===-===mmmm oo e .
Facility Name: -------m- e oo e e .
Title of Person / individuals filling out form: -----------=====emmmecee- .

SECTION 1:

1.

Do you have an IPC programme '? Choose one answer:

OYes, without clearly defined objectives

OYes, with clearly defined objectives and annual activity plan

ONo

Do you have clearly defined IPC objectives (that is, in specific critical areas)? Choose one answer:
ONo

OYes, IPC objectives only

OYes, IPC objectives and measurable outcome indicators (that is, adequate measures for improvement)
OYes, IPC objectives, measurable outcome indicators and set future targets

Is the IPC programme supported by an IPC team comprising of IPC professionals 2? Choose one answer:
[CINot a team, only an IPC focal person

ONo

OYes

Does the IPC team have at least one full-time IPC professional or equivalent (nurse or doctor working 100 % in
IPC) available? Choose one answer:

OYes, one per > 250 beds

OYes, one per < 250 beds

[OINo IPC professional available

[ONo, only a part-time IPC professional available

Does the IPC team or focal person have dedicated time for IPC activities?

OYes

ONo

Does the IPC team include both doctors and nurses?

OYes

ONo

Do you have an IPC committee actively supporting the IPC team?

OYes

ONo

Are any of the following professional groups represented/included in the IPC committee?

Senior facility leadership (for example, administrative director, chief executive officer [CEO], medical director)
ONo

OYes

Senior clinical staff (for example, physician, nurse)

ONo

OYes

Facility management (for example, biosafety, waste, and those tasked with addressing water, sanitation, and hygiene
[WASH])

ONo

OYes

Does the senior facility leadership show clear commitment and support for the IPC programme:

By an allocated budget specifically for the IPC programme (that is, covering IPC activities, including salaries)?
ONo
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OYes
By demonstrable support for IPC objectives and indicators within the facility (for example, at executive level meetings,
executive rounds, participation in morbidity and mortality meetings)?
ONo
OYes
10. Does your facility have microbiological laboratory support (either present on or off site) for routine day-to-day use?
Choose one answer:
OYes, but not delivering results reliably (timely and of sufficient quality)
[OYes, and delivering results reliably (timely and of sufficient quality)
OONo

SECTION 2:

1. Does your facility have the expertise (in IPC and/or infectious diseases) for developing or adapting guidelines?
ONo
OYes

2. Does your facility have guidelines available for:
Standard precautions?
ONo
OYes
Hand hygiene?
ONo
OYes
Transmission-based precautions? 4
ONo
OYes
Outbreak management and preparedness?
ONo
OYes
Prevention of surgical site infection? 3
ONo
OYes
Prevention of vascular catheter-associated bloodstream infections?
ONo
OYes
Prevention of hospital-acquired pneumonia ([HAPJ; all types of HAP, including (but not exclusively) ventilator-associated
pneumonia)?
ONo
OYes
Prevention of catheter-associated urinary tract infections?
ONo
OYes
Prevention of transmission of multidrug-resistant (MDR) pathogens?
ONo
OYes
Disinfection and sterilization?
ONo
OYes
Health care worker protection and safety? ¢
ONo
OYes
Injection safety?
ONo
OYes
Waste management?
ONo
OYes
Antibiotic stewardship? 7
ONo
OYes

3. Are the guidelines in your facility consistent with national/international guidelines (if they exist)?
ONo
OYes

4.  Is implementation of the guidelines adapted 8accm‘ding to the local needs and resources while maintaining key IPC
standards?
ONo
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OYes

Are frontline health care workers involved in both planning and executing the implementation of IPC guidelines in
addition to IPC personnel?

ONo

OYes

Are relevant stakeholders (for example, lead doctors and nurses, hospital managers, quality management) involved
in the development and adaptation of the IPC guidelines in addition to IPC personnel?

ONo

OYes

Do health care workers receive specific training related to new or updated IPC guidelines introduced in the facility?
ONo

OYes

Do you regularly monitor the implementation of at least some of the IPC guidelines in your facility?

ONo

OYes

SECTION 3:

1.

Are there personnel with the IPC expertise (in IPC and/or infectious diseases) to lead IPC training?

ONo

OYes

Are there additional non-IPC personnel with adequate skills to No serve as trainers and mentors (for example, link
nurses or doctors, champions)? Choose one answer:

ONo

OYes

How frequently do health care workers receive training regarding IPC in your facility? Choose one answer:
CINew employee orientation and regular (at least annually) IPC training for health care workers offered but not mandatory
OONew employee orientation only for health care workers

CINew employee orientation and regular (at least annually) mandatory IPC training for all health care workers

OINever or rarely

How frequently do cleaners and other personnel directly involved in patient care receive training regarding IPC in
your facility? Choose one answer:

CONew employee orientation and regular (at least annually) training for other personnel offered but not mandatory

CONew employee orientation only for other personnel

[ONew employee orientation and regular (at least annually) mandatory IPC training for other personnel

OINever or rarely

Does administrative and managerial staff receive general training regarding IPC in your facility? Choose one
answer:

ONo

OYes

How are health care workers and other personnel trained? Choose one answer:

OlUsing written information and/or oral instruction and/or e-learning only

OUsing additional interactive training sessions (for example, simulation and/or bedside training)

[No training available

Are there periodic evaluations of the effectiveness of training programmes (for example, hand hygiene audits, other
checks on knowledge)? Choose one answer:

ONo

OYes, regularly (at least annually)

OYes, but not regularly

Is IPC training integrated in the clinical practice and training of other specialties (for example, training of surgeons
involves aspects of IPC)? Choose one answer:

ONo

OYes, in all disciplines

OYes, in some disciplines

Is there specific IPC training for patients or family members to minimize the potential for health care-associated
infections (for example, immunosuppressed patients, patients with invasive devices, patients with multidrug-
resistant infections)?

ONo

OYes

Is ongoing development/education offered for IPC staff (for example, by regularly attending conferences, courses)?
ONo

OYes

SECTION 4:
Organization of surveillance

2.

Is surveillance a defined component of your IPC programme?
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ONo

OYes

Do you have personnel responsible for surveillance activities?

ONo

OYes

Have the professionals responsible for surveillance activities been trained in basic epidemiology, surveillance and
IPC (that is, capacity to oversee surveillance methods, data management and interpretation)?

ONo

OYes

Do you have informatics/IT support to conduct your surveillance (for example, equipment, mobile technologies,
electronic health records)?

ONo

OYes

Priorities for surveillance - defined according to the scope of care

6.

Do you go through a prioritization exercise to determine the HAIS to be targeted for surveillance according to the
local context (that is, identifying infections that are major causes of morbidity and mortality in the facility)??
ONo

OYes

In your facility is surveillance conducted for:

Surgical site infections? 10

ONo

OYes

Device-associated infections (for example, catheter-associated urinary tract infections, central line-associated bloodstream
infections, peripheral-line associated bloodstream infections, ventilator-associated pneumonia)?

ONo

OYes

Clinically-defined infections (for example, definitions based only on clinical signs or symptoms in the absence of
microbiological testing)?

ONo

OYes

Colonization or infections caused by multidrug-resistant!! pathogens according to your local epidemiological situation?
ONo

OYes

Local priority epidemic-prone infections (for example, norovirus, influenza, tuberculosis [TB], severe acute respiratory
syndrome [SARS], Ebola, Lassa fever)?

ONo

OYes

Infections in vulnerable populations (for example, neonates, intensive care unit, immuno-compromised, burn patients) ?!2
ONo

OYes

Infections that may affect health care workers in clinical, laboratory, or other settings (for example, hepatitis B or C,
human immunodeficiency virus [HIV], influenza)?

ONo

OYes

Do you regularly evaluate if your surveillance is in line with the current needs and priorities of your facility?
ONo

OYes

Methods of surveillance

9.

Do you use reliable surveillance case definitions (defined numerator and denominator according to international
definitions [e.g. CDC NHSN/ECDC] 3 or if adapted, through an evidence-based adaptation process and expert
consultation?

ONo

OYes

Do you use standardized data collection methods (for example, active prospective surveillance) according to
international surveillance protocols (for example, CDC NHSN/ECDC) or if adapted, through an evidence-based
adaptation process and expert consultation?

[ONo

OYes

Do you have processes in place to regularly review data quality (for example, assessment of case report forms,
review of microbiology results, denominator determination, etc.)?

[ONo

OYes

Do you have adequate microbiology and laboratory capacity to support surveillance?  Choose one answer:
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ONo

OYes can differentiate gram-positive/negative strains but cannot identify pathogens

[Yes, can reliably identify pathogens and antimicrobial drug resistance patterns (that is, susceptibilities) in a timely
manner

[Yes, can reliably identify pathogens (for example, isolate identification) in a timely manner

Information analysis and dissemination/data use, linkage, and governance

13.

Are surveillance data used to make tailored unit/facility-based plans for the improvement of IPC practices?
ONo

OYes

Do you analyze antimicrobial drug resistance on a regular basis (for example, quarterly/half-yearly/annually)?
ONo

OYes

Do you regularly (for example, quarterly/half-yearly/annually) feedback up-to-date surveillance information to:
Frontline health care workers (doctors/nurses)?

ONo

OYes

Clinical leaders/heads of department

ONo

OYes

IPC committee

ONo

OYes

Non-clinical management/administration (chief executive officer/chief financial officer)?

ONo

OYes

How do you feedback up-to-date surveillance information? (at least annually)

[No feedback

Oby presentation and interactive problem-orientated solution finding

Oby written/oral information only

SECTION 5:

1.

Do you use multimodal strategies'4 to implement IPC interventions?

ONo

OYes

Do your multimodal strategies include any or all of the following elements: Choose one answer: the most accurate per
element

System change

OElement not included in multimodal strategies

Olinterventions to ensure the necessary infrastructure and continuous availability of supplies are in place
Olnterventions to ensure the necessary infrastructure and continuous availability of supplies are in place and addressing
ergonomics '’ and accessibility, such as the best placement of central venous catheter set and tray

Education and training

OElement not included in multimodal strategies

OAdditional interactive training sessions (includes simulation and/or bedside training)

OIWritten information and/or oral instruction and/or e-learning only

Monitoring and feedback

OElement not included in multimodal strategies

OIMonitoring compliance and providing timely feedback of monitoring results to health care workers and key players
COMonitoring compliance with process or outcome indicators (for example, audits of hand hygiene or catheter practices)
Communications and reminders

OElement not included in multimodal strategies

OAdditional methods/initiatives to improve team communication across units and disciplines (for example, by establishing
regular case conferences and feedback rounds)

CJReminders, posters, or other advocacy/awareness-raising tools to promote the intervention

Safety climate and culture change

OElement not included in multimodal strategies

OAdditionally, teams and individuals are empowered so that they perceive ownership of the intervention (for example, by
participatory feedback rounds)

[OManagers/leaders show visible support and act as champions and role models, promoting an adaptive approach16 and
strengthening a culture that supports IPC, patient safety and quality

Is a multidisciplinary team used to implement IPC multimodal strategies?

ONo

OYes
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Do you regularly link to colleagues from quality improvement and patient safety to develop and promote IPC
multimodal strategies?

[ONo

OYes

Do these strategies include bundles !7 or checklists?

ONo

OYes

SECTION 6:

1.

Do you have trained personnel responsible for monitoring/audit of IPC practices and feedback?

ONo

OYes

Do you have a well-defined monitoring plan with clear goals, targets and activities (including tools to collect data in
a systematic way)?

[ONo

OYes

Which processes, and indicators do you monitor in your facility? Tick all that apply
[ONone

[JHand hygiene compliance (using the WHO hand hygiene observation tool 18or equivalent)

Olntravascular catheter insertion and/or care

COOWound dressing change

OTransmission-based precautions and isolation to prevent the spread of multidrug resistant organisms (MDRO)
OCleaning of the ward environment

ODisinfection and sterilization of medical equipment/instruments

DConsumption/usage of alcohol-based hand rub or soap

DConsumption/usage of antimicrobial agents

OWaste management

How frequently is the WHO Hand Hygiene Self-Assessment Framework Survey! undertaken? Choose one answer:
ONever

[CJAt least annually

OPeriodically, but no regular schedule

Do you feedback auditing reports (for example, feedback on hand hygiene compliance data or other processes) on
the state of the IPC activities/performance? Tick all that apply

CINo reporting

OYes, to department leaders and managers in the areas being audited

Yes, to the IPC committee or quality of care committees or equivalent

OYes, to hospital management and senior administration

Yes, to frontline health care workers

Yes, within the IPC team

Is the reporting of monitoring data undertaken regularly (at least annually)?

ONo

OYes

Are monitoring and feedback of IPC processes and indicators performed in a “blame-free” institutional culture
aimed at improvement and behavioral change?

ONo

OYes

Do you assess safety cultural factors in your facility (for example, by using other surveys such as HSOPSC, SAQ,
PSCHO, HSC2%)

ONo

OYes

SECTION 7:

Staffing

1.

ON 7:

Are appropriate staffing levels assessed in your facility according to patient workload using national standards or a
standard staffing needs assessment tool such as the WHO Workload indicators of staffing need?! method?

[ONo

OYes

Is an agreed (that is, WHO or national) ratio of health care workers to patients 22maintained across your facility?
Choose one answer

[ONo

JYes, for clinical staff (doctors, nurse, dentists, medical assistance) in more than 50% of units

Yes, for clinical staff (doctors, nurse, dentists, medical assistance) in less than 50% of units

OYes, for all health care workers (clinical staff plus laboratory technicians, plus cleaners) in the facility
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Is a system in place in your facility to act on the results of the staffing needs assessments when staffing levels are
deemed to be too low?

[ONo
OYes

Bed occupancy

4.

Is the design of wards in your facility in accordance with international standards 2? regarding bed capacity?
Choose one answer

ONo

OYes, for all departments (including emergency department and pediatrics)

OYes, but only in certain departments

Is bed occupancy in your facility kept to one patient per bed? Choose one answer

OONo

OYes, for all units (including emergency departments and pediatrics)

OYes, but only in certain departments

Are patients in your facility placed in beds standing in the corridor outside of the room (including beds in the
emergency department)? Choose one answer

OYes, less frequently than twice a week

OYes, more frequently than twice a week

ONo

Is adequate spacing of > 1 meter between patient beds ensured in your facility? Choose one answer

ONo

OYes, for all departments (including emergency department and pediatrics)

OYes, but only in certain departments

Is a system in place in your facility to assess and respond when adequate bed capacity is exceeded? Choose one
answer

ONo

OYes, this is the responsibility of the hospital administration/ management

OYes, this is the responsibility of the head of department

SECTION 8:

Water
1.

Are water services available at all times and of sufficient quantity for all uses (for example, hand washing, drinking,
personal hygiene, medical activities, sterilization, decontamination, cleaning and laundry)? Choose one answer
OYes, available on average > 5 days per week or every day but not of sufficient quantity

OYes, every day and of sufficient quantity

[No, available on average < 5 days per week

Is a reliable safe drinking water station present and accessible for staff, patients and families at all times and in all
locations/wards? Choose one answer

CJSometimes, or only in some places or not available for all users
[ONo, not available
[OYes, accessible at all times and for all wards/groups

Hand hygiene and sanitation facilities

3.

Are functioning hand hygiene stations (that is, alcohol-based hand rub solution or soap and water and clean single-
use towels) available at all points of care? Choose one answer

[ONo, not present

OYes, with reliably available supplies

OYes, stations present, but supplies are not reliably available

In your facility, are = 4 toilets or improved latrines 24available for outpatient settings or = 1 per 20 users for
inpatient settings? Choose one answer

OLess than required number of toilets or latrines available and functioning

OSufficient number present and functioning

OSufficient number present but not all functioning

Power supply, ventilation and cleaning

5.

In your health care facility, is sufficient energy/power supply available at day and night for all uses (for example,
pumping and boiling water, sterilization and decontamination, incineration or alternative treatment technologies,
electronic medical devices, general lighting of areas where health care procedures are performed to ensure safe
provision of health care and lighting of toilet facilities and showers)? Choose one answer

[ONo

OYes, always and in all mentioned areas

OYes, sometimes or only in some of the mentioned areas

Is functioning environmental ventilation (natural or mechanical?5) available in patient care areas?

[ONo
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OYes

For floors and horizontal work surfaces, is there an accessible record of cleaning, signed by the cleaners each day?
Choose one answer

[ONo record of floors and surfaces being cleaned

[CJRecord exists, but is not completed and signed daily or is outdated

OYes, record completed and signed daily

Are appropriate and well-maintained materials for cleaning (for example, detergent, mops, buckets, etc.) available?
Choose one answer

[JNo materials available
JYes, available but not well maintained
[JYes, available and well-maintained

Patient placement and personal protective equipment (PPE) in health care settings

9.

10.

Do you have single patient rooms or rooms for cohorting 26 patients with similar pathogens if the number of
isolation rooms is insufficient (for example, TB, measles, cholera, Ebola, SARS?7)? Choose one answer

ONo

[ONo single rooms but rather rooms suitable for patient cohorting available

OYes, single rooms are available

Is PPE 28 available at all times and in sufficient quantity for all uses for all health care workers? Choose one answer
ONo

OYes, but not continuously available in sufficient quantities

OYes, continuously available in sufficient quantities

Medical waste management and sewage

11.

Do you have functional waste collection containers for non-infectious (general) waste, infectious waste and, sharps
waste in close proximity to all waste generation points? Choose one answer

[CINo bins or separate sharps disposal

[JSeparate bins present but lids missing or more than 3/4 full; only two bins (instead of three); or bins at some but not all
waste generation points

OYes

Is a functional burial pit/fenced waste dump or municipal pick-up available for disposal of non-infectious (non-
hazardous/ general waste)? Choose one answer

CINo pit or other disposal method used

OIPit in facility but insufficient dimensions; pits/dumps overfilled or not fenced/locked; or irregular municipal waste pick
up

OYes

Is an incinerator or alternative treatment technology for the treatment of infectious and sharp waste (for example,

an autoclave) present (either present on or off site and operated by a licensed waste management service),
functional and of a sufficient capacity? Choose one answer

[ONo, none present

Olpresent, but not functional

OYes

Is a wastewater treatment system (for example, septic tank followed by drainage pit) present (either on or off site)
and functioning reliably? Choose one answer

[ONo, not present

OYes, but not functioning reliably

OYes and functioning reliably

Decontamination and sterilization

15.

Does your health care facility provide a dedicated decontamination area and/or sterile supply department (either
present on or off site and operated by a licensed decontamination management service) for the decontamination and
sterilization of medical devices and other items/equipment? Choose one answer

[ONo, not present

OYes, but not functioning reliably

OYes and functioning reliably

Do you reliably have sterile and disinfected equipment ready for use? Choose one answer

[CINo, available on average < five days per week

[JYes, available on average = five days per week or every day, but not of sufficient quantity

[OYes, available every day and of sufficient quantity

Are disposable items available when necessary? (for example, injection safety devices, examination gloves) Choose
one answer

[JONo, not available

OYes, but only sometimes available

OYes, continuously available
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Appendix B. Interview Questions

Theme Question

Section 1 .

Demographics e How long have you been working here?
Section 2 Tell me about your line of work

Ice breaker

Can you describe the whole pandemic in one word
(MERS/COVID19)?

Section 3
Training &
education

What kind of training and education specific to
IPC/coronavirus does your facility provide?

How does training contribute to the percent of infections by
coronaviruses at the hospital?

Can you provide an example?

Section 4
Regulations

What measures does your employer take towards ensuring
attendance?

Can you explain more?

Can you describe the enforcement style?

Section 5
Satisfaction

How satisfied are you with the level of regulation
enforcement?

Section 6
Application

How are the efforts in training and education directed
towards building your IPC understanding?

Are they physical or cognitive skills, please explain your
experience with the training done at your facility?

What do you think of the style of training?

What effect did it have on your work?

What do you do in your work to ensure that [PC measures
are optimal?

Can you give an example?

Section 8
Challenges

Can you explain the process of accessing educational
modules for IPC measures? How easy is it?

What do you recall from the training and education you did
on MERS? How do they make sure you don’t forget
anything?

How well do you feel that the test evaluates your
understanding?

Do you feel the offered training and education suit your
intellectual level?

Section 9
Recommendations

How can the MNG-HA improve its efforts in IPC
measures/program/preparedness against MERS?
Can you explain?

What would you do to improve the current situation?
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Appendix C. Email Template for IPCAF Survey Participants

Dear IPC coordinators,

I hope this email finds you well. We are requesting your assistance in conducting research
that will help improve on IPC services. We require that you fill out the survey (attached).
This survey was used to establish existing needs based on the outlined deficits in each of
the MNG-HA facilities. We are not expecting perfect answers. Feel free to request
assistance in filling out the form from other departments to validate answers. Your
transparency and accountability is highly advised. This collected data will be used for
future research and development. Attached is a consent form as well as the survey. For
further inquiry please contact (NA) who will be available (1-3pm) for assistance or
clarification in filling out this document (email:) or directly by phone (-).

Many thanks & best regards,
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Appendix D. Email Template for Interview Participants

Dear HCW,

I hope this email finds you well. Your department has recommended you as an ideal
candidate for an interview based on specific criteria. The aim of the interview is to
understand your ideas on IPC and provide suggestions to improve ongoing efforts in IPC
education and training for all the healthcare workforce (physicians, pharmacists, nurses,
technologists, and administrative staff). There is no need to prep before the interview. It
includes simple and general questions regarding the style and content of training material
you have been exposed to in any form. The interview will be conducted over the phone at
your convenience. It will be recorded. It will be in English, and it will take up to 15 minutes
to complete. Please note all information will be confidential and de-identified when used
for any future research and development. If you wish to proceed, please fill in the below
information and send it back.

Facility name /City:

Department:

Your title/ Position:

Age:

Preferred days:

Preferred times:

Attached is a consent form for your kind signature. Feel free to contact me with any

questions you may have. Thank you again in advance for your time.

Best regards,
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Appendix E. Detailed Results from Each Facility Under the MNG-HA

Central Region Results

RD-KAMC

A preliminary analysis of the results highlights that KAMC has strengths in areas that
scored 100, as shown above. However, a number of gaps and weakness have been revealed
in some [PC measures, and these are listed below in order of importance (starting with the
lowest scores):

IPC program (90%)

e No future target plans; however, IPC objectives are set in critical areas with
measurable indicators.

e There is no senior facility leadership represented among the IPC committee.

Monitoring/ Audit IPC practices and feedback (90%)
e No monitoring of the consumption and/or usage of alcohol-based hand rub or soap.
e No assessments of safety cultural factors.

Multimodal strategies (95%)

e Limitations in safety, climate and culture strategies. Specifically, managers/leaders
show visible support and act as champions and role models, promoting an adaptive
approach. However, teams and individuals are not empowered so that they perceive
ownership of the intervention (for example, by participatory feedback rounds).

Multimodal strategies (95%)
e Limitations in safety, climate and culture strategies. Specifically, Managers/leaders

show visible support and act as champions and role models, promoting an adaptive
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approach. However, teams and individuals are not empowered so that they perceive
ownership of the intervention (for example, by participatory feedback rounds.
RD-KASCH
IPC education and training (75%)

e C(leaners and other personnel directly involved in patient care receive new
employee orientation. However, other training is not mandatory.

e Only some disciplines, not all, integrate IPC training in the clinical practice and
training of other specialties (for example, training of surgeons involves aspects of
IPC).

e [PC training is not offered for patients or family members to minimize the potential
for healthcare-associated infections (for example, immunosuppressed patients,
patients with invasive devices, patients with multidrug-resistant infections).

e Ongoing development/education is not offered for IPC staff (for example, by
regularly attending conferences, courses).

Monitoring/ Audit IPC practices and feedback (82.5%)

e No monitoring of consumption and, or usage of alcohol-based hand rub or soap.

e The process of wound dressing is not monitored.

e No assessments of safety cultural factors.

Multimodal strategies (85%)

e Include interventions to ensure the necessary infrastructure and continuous

availability of supplies are in place, but they are not addressing ergonomics and

accessibility, such as the best placement of central venous catheter set and tray.
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e Limitations in safety climate and culture change strategies show that teams are not
empowered so that they perceive ownership of the intervention (more information
in KAMC).

e There are not enough methods/initiatives to improve team communication across
units and disciplines (for example, by establishing regular case conferences

and feedback rounds). They only use reminders, posters, or other

advocacy/awareness-raising tools to promote the intervention.
IPC Programme (90%)
e None of these professional groups are represented in the IPC committee senior
facility leadership, manager, or clinical staff.
Workload, staffing, and bed occupancy (95%)
e The uneven ratio of HCW to the patients across the facility.
HAI surveillance (97%)
e The surveillance does not include clinically-defined infections without confirmed
lab tests (for example, definitions based only on clinical signs or symptoms in the

absence of microbiological testing).

Western Region Results

JD- KAMC
IPC education and training (75%):
e There are no additional non-IPC personnel with adequate skills to serve as trainers

and mentors (for example, link nurses or doctors, champions).
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e There are no specific IPC training for patients or family members to minimize the
potential for healthcare-associated infections (for example, immunosuppressed
patients, patients with invasive devices, patients with multidrug-resistant
infections).

e C(leaners and other personnel directly involved in patient care receive new
employee orientation and regular (at least annually) training for other personnel
offered, but it is not mandatory.

Monitoring/ Audit IPC practices and feedback (82.5%)

e The process of alcohol consumption and usage is not monitored.

e The process of wound dressing is not monitored.

e The WHO Hand Hygiene Self-Assessment Framework Survey is taken periodically
but not annually.

e No assessments of safety cultural factors.

Workload, staffing and bed occupancy (85%)

e The uneven ratio of HCW to the patients across the facility.

e The design of wards is in accordance with international standards regarding bed
capacity.

Multimodal strategies (90%)

e Interventions are not addressing ergonomics and accessibility, such as the best

placement of central venous catheter set and tray.
e There are no methods/initiatives to improve team communication across units and

disciplines (for example, by establishing regular case conferences and feedback

rounds). They only use reminders, posters, or other advocacy/awareness-raising
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tools to promote the intervention. However, managers/leaders show visible support
and act as champions and role models, promoting an adaptive approach and
strengthening a culture that supports IPC, patient safety, and quality.

HAI surveillance (95%)

e Surveillance is not conducted for clinically-defined infections (for example,
definitions based only on clinical signs or symptoms in the absence of
microbiological testing).

e Feedback of up-to-date surveillance information is not regular for non-clinical

management/administration (chief executive officer/chief financial officer).

Al-Madinah-PMBAH
Monitoring/ Audit IPC practices and feedback (85%)

e Monitoring and feedback of IPC processes and indicators performed is not
performed in a “blame-free” institutional culture aimed at improvement and
behavioral change.

e No assessments of safety cultural factors.

e No monitoring of wound dressing.

e The process of alcohol consumption and usage is not monitored.

Multimodal strategies (90%)

e Limitations in safety climate and culture change strategies; teams and individuals

are not empowered so that they perceive ownership of the intervention (for

example, by participatory feedback rounds).
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e Limitation in monitoring and feedback includes monitoring compliance and
providing timely feedback of monitoring results to healthcare workers and key
players.

IPC program (95%)

e [PC team has at least one full-time IPC professional or equivalent (nurse or doctor

working 100% in IPC) available per > 250 beds.
IPC education and training (95%)
e New employee orientation and regular (at least annually) training of cleaners and

other personnel directly involved in the patient care are offered but not mandatory.

Eastern Region Results

Al-Ahsa-KAH
Workload, staffing, and bed occupancy (60%)

e Appropriate staffing levels are assessed according to patient workload using
national standards, or a standard staffing needs assessment tool, such as the WHO
Workload indicators of staffing need method.

e The uneven ratio of HCW to the patients across the facility.

e The design of some wards is in accordance with international standards (23
regarding bed capacity).

e Only in some departments is there adequate spacing of > 1 meter between patient
beds.

Multimodal strategies (85%)
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e Limitations in safety climate and culture change strategies; teams and individuals
are not empowered so that they perceive ownership of the intervention (for
example, by participatory feedback rounds).

e Limitation in monitoring and feedback includes monitoring compliance and
providing timely feedback of monitoring results to healthcare workers and key
players.

e There are no methods/initiatives to improve team communication across units and

disciplines (for example, by establishing regular case conferences and feedback

rounds). They only use reminders, posters, or other advocacy/awareness-raising
tools to promote the intervention. However, managers/leaders show visible support
and act as champions and role models, promoting an adaptive approach and

strengthening a culture that supports IPC, patient safety, and quality.

Monitoring/ Audit IPC practices and feedback (90%)

e Alcohol consumption and usage is not monitored.

e The process of wound dressing is not monitored.

IPC education and training (95%)

e [PC training is not provided for patients or family members to minimize the
potential for healthcare-associated infections (for example, immunosuppressed
patients, patients with invasive devices, patients with multidrug-resistant
infections).

HAI surveillance (95%)
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e Up-to-date surveillance information is provided through written and oral
information only, not with presentations or interactive problem-oriented solution-
finding.

Built environment, materials, and equipment for IPC at the facility level (95%)
e PPE is not continuously available at all times and in sufficient quantity for all uses

for all healthcare workers.

Dammam-IABFH
Workload, staffing and bed occupancy (80%)

e The uneven ratio of HCW to the patients across the facility.

e Staffing levels are not assessed in your facility according to patient workload using
national standards, or a standard staffing needs assessment tool, such as the WHO
Workload indicators of staffing need.

IPC education and training (85%)

e [PC training is integrated into the clinical practice and training of other specialties
(for example, training of surgeons involves aspects of IPC) in some disciplines
only.

e Ongoing development/education is not offered for IPC staff (for example, by
regularly attending conferences, courses).

Monitoring/ Audit IPC practices and feedback (85%)
e (leaning of the ward environment is not monitored.
e The process of alcohol consumption and usage is not monitored.

e No assessments of safety cultural factors.
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Multimodal strategies (85%)

e No efforts to link to colleagues from quality improvement and patient safety to
develop and promote IPC multimodal strategies.

e Multimodal strategies include monitoring compliance with process or outcome
indicators (for example, audits of hand hygiene or catheter practices). However, it
does not provide timely feedback of monitoring results to healthcare workers and
key players.

HAI surveillance (90%)

e No availability of informatics /IT support to conduct your surveillance (for
example, equipment, mobile technologies, electronic health records).

e Up-to-date surveillance information is provided through written and oral
information only, not with presentations or interactive problem-oriented solution-
finding.

Built environment, materials, and equipment for IPC at the facility level (92.5%)

e Less than the required number of toilets or latrines available and functioning for

outpatient settings or > 1 per 20 users for inpatient settings.
IPC program (95%)

e Senior facility leadership does not show clear commitment or support for the IPC

program through allocated budget specifically for the IPC program (that is,

covering [PC activities, including salaries).
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