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Abstract

Background

Medical laboratories are required to follow health and safety regulations to minimise
occupational risks to laboratory staff. Without knowledge of and adherence to appropriate
controls and procedures, laboratory acquired infection (LAIs) can result in morbidity and
mortality to staff. The prevention and reduction of LAIs is a key priority for the Kingdom of
Saudi Arabia (KSA) healthcare system as part of its infection prevention and control
(IPC)/biosafety programme. This mixed-methods study aimed to explore the implementation
of the IPC/biosafety programme from the laboratory staff viewpoint and to assess knowledge,

attitude and practice of recommended polices and procedures.

Methods

A mixed-methods study design, combining quantitative (survey) and qualitative (semi-
structured interviews) methods was employed. The study was conducted in three hospitals (two
public, and one private in KSA. Participants included laboratory staff, allied health
professionals and infection control specialists. Quantitative data were analysed using
descriptive and inferential analysis. Qualitative data were analysed using the Normalisation

Process Theory (NPT) framework.

Results

King Abdulaziz Medical City participants had the highest mean knowledge scores (9.81).
Hayat National Hospital participants had the highest median attitude scores (53.5). Participants
who received training had the highest median practice scores (52.0). There was a positive
correlation between the knowledge and practice scores (r= 0.32, p= 0.003). Several themes
regarding the implementation of safety guidelines were identified using NPTs four constructs,
such as; awareness and risk perception of LAIs; valuing the benefits of guidelines; compliance
with implementing guidelines; assessment and monitoring of guidelines implementation and

facilitators of guidelines implementation.

Conclusion
Although the majority of participants had high scores on knowledge, attitude and practice, there

were some differences between hospitals, confirming the need for standardisation among



hospitals and continuous education and training. Staff were also aware of the risk of LAIs, and
value of implementing guidelines to minimise occupational risk. However, factors such as lack
of organisational support and lack of resources affected the implementation process. The need
for a comprehensive action plan from the Ministry of Health and the General Directorate for
Infection Prevention and Control in Healthcare Facilities to facilitate the implementation of the

IPC program was regarded as critical to the uptake of safety guidelines.
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Chapter 1 Introduction

The first chapter of this thesis introduces the research and presents a comprehensive
background of the study. It includes an overview of occupational and laboratory associated
infections, a summary of international infection prevention and control guidelines and
laboratory health and safety and a description of healthcare system, and infection prevention
and control guidelines and laboratory health and safety in the Kingdom of Saudi Arabia (KSA).

At the end of this chapter, the rationale of the study and the thesis structure are presented.

1.1 Healthcare systems

A healthcare system is a network of organisations, institutions, specialists, resources, and
guidelines that are used to provide healthcare to individuals and communities. It is a linked
system that promotes, protects, and improves the population's health and well-being (1). In the
past three decades, healthcare systems around the world have become increasingly complex
(2). Healthcare systems are comprised of several elements, including government agencies,
service delivery, health system financing, healthcare providers, medical research and
education, the pharmaceutical and medical device industry, and health information systems (1).
There are numerous ways to organise and deliver healthcare to a population, and each country's
method is unique and based on its specific circumstances, including its history and traditions,
the total amount of money it has to spend, and the importance that it places on different
outcomes (3). Some countries have universal healthcare, providing all residents with free
access to healthcare services, while others may have either a combination of public and private

healthcare services, or a totally private system.

1.2 Occupational infections

Within healthcare sector, occupational infections (Ols) could be defined as, infections resulted
from pathogens transmitted to healthcare worker following exposure in a healthcare setting.
Occupational exposure can occur through contact with co-workers, patients (or their clinical
samples), visitors, surrounding surfaces, medical devices (such as needlestick injuries), or other
healthcare sources (4). According to the World Health Organisation (WHO), “The most
common occupational infections of concern in the health sector are tuberculosis, hepatitis B

and C, HIV/AIDS and respiratory infections (coronaviruses, influenza)” (5). Moreover, it is



estimated that 39%, 37% and 4.4% of all hepatitis C infections, hepatitis B infections, and HIV
infections, respectively, result from needlestick injuries in laboratories and in the clinical
environment (6). As with any infection, Ols can spread to other workers, their families, or their
social connections. Ols can be controlled by monitoring the source, the transmission route, and
by protecting susceptible people. By implementing appropriate control measures, occupational
infections can be prevented in most cases. Ols, particularly those for which vaccinations are
available (such as hepatitis B), are more likely to be prevented than other infections (such as
hepatitis C). Moreover, preventive programs and health education in the workplace provide an

effective method to minimise the risk of Ols (7).

1.2.1 Laboratory associated infections

One type of Ols is laboratory-associated infections (LAIs). LAls refers to infections acquired
by laboratory employees or personnel while working with infectious agents, biological
samples, or hazardous materials. When handling specimens that may contain infectious agents,
performing diagnostic procedures, or working with infectious organisms, laboratory personnel
are at risk from LAIs (8). Laboratory employees are at greater risk of exposure to materials

which are likely to contain infectious biological agents, e.g., by culturing them (9).

Infectious agents consist of all pathogenic bacteria, viruses, fungi, prions and parasites that can
be transmitted to laboratory personnel through exposure to body fluids, tissues, and secretions,
as well as through laboratory procedures and practices (10). The majority of LAls are caused
by bacteria, while parasites are a rare cause (10). Moreover, it has been illustrated that
shigellosis, brucellosis, and salmonellosis are the most frequently identified LAls (11). Figure
1.1 shows the sources of LAls along with possible infection-causing routes. Several factors
and routes play a crucial role in exposure to LAls, accidental inoculation, and transmission,
such as: inhalation (aerosols); percutaneous inoculation (syringe or needle, wounds or
abrasions from contaminated products or animal bites); contact of mucous membranes with
contaminated material (surfaces or hands); and ingestion (aspiration by pipette, eating or

smoking) (12).



Figure 1.1 Sources of LAIs (Green circles represent possible infection-causing routes).
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The first reported case of an LAI was typhoid fever in 1885 (reported by Kisskalt (13)), which
was quickly followed by reports of brucellosis, tetanus, cholera, diphtheria, and sporotrichosis,
all recorded between 1887 and 1904 (14). A study carried out on a global basis in 2016 by
Wurtz et al. aimed to estimate the number of LAls identified in laboratories working with
highly infectious agents and identifying the potential underlying causes of these illnesses (15).
The study survey discovered that the most commonly infected individuals were laboratory staff
(87%), with airborne being the most common method of transmission (87%) in these cases. In
addition, the failure to follow safety guidelines and not applying personal protective equipment
(PPE) were two of the main causes of LAIs, indicating that 78% of the LAIs recorded in the
survey were a consequence of human error. Infections, injuries, and accidents in the laboratory
can have various health impacts on the individual, including: mild to severe illnesses such as
respiratory, gastrointestinal, skin infections, or more serious illnesses such as hepatitis and

tuberculosis (TB); high medical costs due to hospitalisation and medication; and work-related



consequences such as reduced productivity and missed workdays. Furthermore, LAls can have
an impact not only on employees, but also co-workers, the institution, the surrounding

community (including the workers' family and friends), and the environment (16).

1.3 International infection prevention and control guidelines and laboratory health and
safety

Recent significant epidemics such as the Ebola virus, the Middle East respiratory syndrome
coronavirus (MERS-CoV), and the 2019 coronavirus (COVID-19) pandemic have illuminated
the extent to which healthcare settings can lead to the spread of infections to patients, healthcare
workers, and visitors, if infection prevention and control (IPC) is not adequately addressed
(10). IPC is a continuous necessity for protecting patients and healthcare workers (HCWs) in
healthcare settings against the spread of infectious illnesses (17). According to the World
Health Organisation (WHO), “Infection prevention and control (IPC) is a practical, evidence-
based approach preventing patients and health workers from being harmed by avoidable
infections ’(18). International variations in healthcare systems, resources, and the prevalence
of particular diseases might cause differences in IPC guidelines. IPC guidelines are typically
developed by international organisations like the WHO, Centre for Disease Control and
Prevention (CDC), and the European Centre for Disease Prevention and Control (ECDC), as
well as by national or regional health authorities. These guidelines consist of standardised
recommendations and best practices that serve as a comprehensive resource for healthcare
professionals, institutions, and policymakers, providing them with guidance on how to

effectively prevent and control the transmission of diseases.

1.3.1 Laboratory Health and Safety

The clinical laboratory is a complex environment where numerous diagnostic procedures and
processes are carried out, involving many people (e.g., laboratory technicians, laboratory
technologists, biomedical scientists, laboratory managers or supervisors, research scientists,
clinical scientists and laboratory directors or principal investigators (19)) and set of rules,
guidelines and related practices. It should be highlighted that the clinical laboratory context
differs from acute care settings, and infection control practices that are effective in inpatient
care areas may not provide the same level of effectiveness in laboratories. The risks and hazards
in the laboratory can be more varied than in the clinical environment, mostly due to the

requirement to manipulate clinical samples to perform diagnostic tests. The people, places, and



things—the laboratory environment—all contribute to infection risks and the difficulties in
preventing possible exposures (20). Therefore, clinical laboratories are required to follow

health and safety regulations to minimise occupational risks.

For managing health and safety, and infection control in the laboratory, employers need to
consider a number of key areas including: hazard groups; containment levels and risk

assessment.

1. Hazard Groups

Biological agents have been classified by the WHO into four distinct Hazard Groups according
to their primary characteristics, mode of disease transmission, and risk to laboratory workers
and the community (21). Microorganisms from Hazard Group 1 are biological agents that are
unlikely to cause illness in humans, such as Lactobacillus acidophilus. Biological agents in
Hazard Group 2 can cause disease in humans and represent significant risks to employees, but
have a minimal chance of spreading among these workers or to the population such as
Bacteroides spp. Prophylaxis and effective treatments for these illnesses are available.
Biological agents in Hazard Group 3 cause major disease or danger in humans and employees,
with the potential for community spread, but effective treatment or prevention are available,
such as Brucella. Finally, biological agents that cause serious illness in humans and represent
significant risks to employees, as well as the possibility of spreading to the community, are
included in Hazard Group 4, such as Ebola virus. There is typically no efficient treatment or
prophylaxis available for them (21,22). Considering the pathogenic effects on humans and the
potential environmental hazards, effective containment measures and procedures should be
followed and adhered to in order to reduce all of these risks (23). Additionally, when handling

infectious material, appropriate containment facilities and equipment must be used (24).

2. Containment Levels

There are four Containment Levels (CL1 to CL4), as described by the CDC. Each level has a
unique set of controls for limiting microbes and biological agents. The main risks that
determine Containment Levels are infectivity, illness severity, transmissibility, and the type of
work being performed. The origin of the microorganism or agent in question, as well as the

route of exposure, are essential considerations. Each Containment Level has its own set of



containment controls that are required for laboratory procedures, safety equipment, and facility
design. CL1 to CL4 are the Containment Levels, with each level building on the regulations of
the previous one. Regardless of Containment Level, every microbiology laboratory adheres to

standard microbiological practices (25,26).

3. Risk Assessment

The process of risk assessment comprices thoroughly examining the work to determine what
biological agents could be present, identifying the main risks, and determining the safety
measures required to eliminate or control those risks (27). The process of risk assessment
answered the questions “What can go wrong?’, ‘How bad are the consequences?’, ‘How often
might it happen?’, ‘Who might be harmed?’ and ‘Is there a need for action?’ (28). Two stages
are involved in the risk assessment process. Firstly, identify the hazards and then identify who
might be harmed and how. Secondly, evaluate the risk itself (the consequence of the hazard
being realised) and determine the risk level. The risk level is determined by the risk
(consequence) and the probability of that risk occurring. In every case, the goal is to minimise
the risk of harm to laboratory workers (28). Figure 1.2 presents the remaining key areas for

managing health and safety in the laboratory.



Figure 1.2 key areas for management of health and safety in the laboratory (Sources: (27)
(29), (30), and (31)).
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Examples of key elements covered by the health and safety in the laboratory include: standard

precautions; hand hygiene; personal protective equipment (PPE) and environmental cleaning

and disinfection.
1. Standard Precautions

Standard precautions encompass a set of infection control measures that are universally
applicable to all samples’ types, regardless of their suspected or confirmed infectious state, in
any healthcare setting (32). These include hand hygiene, gloves, laboratory coats, masks, eye

protection. Standard precautions should be considered when coming into contact with blood,



bodily fluids, secretions, and excretions (except perspiration), irrespective of their content, as

well as nonintact skin and mucous membranes (33).

2. Hand Hygiene

Hand hygiene is a method of washing hands that effectively decreases the presence of possible
pathogens on the hands. For successful maintenance of hand hygiene, it should be performed
at the appropriate time, utilising the correct product, employing the appropriate method, and
ensuring ease of performance (34). Hand hygiene in the laboratory should be undertaken after
being exposed to blood or bodily fluids (34). It should also be undertaken when leaving the
laboratory (35).

3. Personal Protective Equipment

The use of PPE is imperative in instances where risk assessment has determined that it is
necessary, as it helps minimise the potential transmission of infections and other hazards
associated with performing laboratory tasks. PPE is the final component within the hierarchy
of controls, applied only when all alternative control measures are deemed inadequate in
reducing the risk of infection (36). Examples of PPE covered by the health and safety in the
laboratory includes gloves, face shields, medical masks, respirators for certain processes (e.g.,
NO95 or FFP2 standard or similar), goggles, and gowns (36). Failure to timely remove PPE can
result in the transmission of infections among individuals. Additionally, the use of unnecessary
PPE negatively affects worker comfort, increases costs, and contributes to adverse
environmental consequences. Therefore, the use of PPE must be based on an in-depth

assessment of potential risks (34).

4. Environmental Cleaning and Disinfection

According to the CDC, it is generally known that environmental contamination contributes to
the spread of infections in healthcare settings (37). Environmental cleaning is thus a crucial
IPC guideline. It is part of standard precautions that should be used at all healthcare facilities
(37). Within the laboratory, disinfection, decontamination and sterilisation of services and

materials are essential to maintain a clean environment.



It is essential to acknowledge that these guidelines are regularly updated in accordance with
the most recent scientific findings and information, newly developing infectious illnesses, and
evolving healthcare practices. Therefore, it is recommended that healthcare practitioners,
administrators, and policymakers consult the relevant international organisations' sources in
order to obtain the most up-to-date versions of the recommendations and successfully apply

them within their specific settings.

1.4 Implementation of health and safety guidelines

Implementation refers to the process of transforming evidence and ideas into practical policies
and practices that benefit people in everyday situations. It involves putting a plan into action—
both the ‘how’ and the ‘what’ (38). In a healthcare system, efficient implementation of health
policies and legislation is crucial to their success. Policies or pieces of legislation can fail even
when they are of high quality if they are not implemented effectively, resulting in unintended

health consequences and ineffective public resource usage (39).

Given the risks of laboratory acquired infection, successful implementation of health and safety
policies is crucial. Healthcare organisations should ensure that policies are incorporated into
all of their systems and services, as well as evaluate how practices are being implemented to
align staff behaviours with prevention goals and activities (20). Several steps should be taken
to successfully implement the health and safety policies in the laboratory setting, including:
the development and approval of policies; ensuring a trained and competent health and safety
team lead the program of work; education and training of staff; initiation of protocols and
procedures; obtaining essential supplies and equipment; and the development of
communication strategies among staff (40). In addition to the previous steps, it is essential to
monitor compliance with guidelines and recommendations. External (from outside the
healthcare facility) in addition to internal (from inside the healthcare facility) monitoring or
assessment plays an important role in improving staff performance and in achieving successful

implementation.

Reflecting the fact that the implementation of health and safety guidelines is a complex process,
several barriers may hinder its progress (41). According to Akagbo et al. (2017), a variety of

barriers prevent HCWs (including laboratory staff) from adhering to guidelines, including:



unavailability of PPE; practice of guidelines is time consuming; and the available equipment
is ineffective (42). Similarly, a systematic review conducted by Alhumaid et al. (2021), to
assess the potential factors that may influence compliance with safety guidelines among all
healthcare workers, reported that knowledge, education and training, and experience were the
most important factors that influence compliance and adherence to guidelines (43). Moreover,
within the laboratory setting, unacceptable behaviours may appear which may also affect the
implementation process. For example, a lack of effective heating and cooling in the laboratory
can cause secondary responses that overcome established infection prevention methods, such
as laboratory coats being removed, sleeves rolling up on overgarments, or avoiding wearing
gloves in uncomfortably warm work settings. Moreover, if PPE is incorrectly sized, employees
may fail to use it or modify it inappropriately to make it more comfortable or convenient to
wear (20). Generally, implementation research suggests that maintainable implementation
requires professionals to understand and realise what they need to do, be capable of doing it,

and find it meaningful within their institutional and professional contexts (44).

The guidelines are designed to be appropriate for application and implementation throughout
all departments in healthcare settings. In some countries, such as the United Kingdom and
Australia, IPC guidelines relate more to clinical work and the prevention of infection
transmission on wards only, and the IPC team consists of specialist nursing and medical staff
(45). In clinical laboratories and other facilities where people may be exposed to biological
agents, health and safety guidance is applied (27,46). Therefore, the terminology ‘IPC
guidelines’ is rarely used within clinical laboratory settings, where ‘Health and Safety’ is the
preferred terminology. However, in other countries, such as the Kingdom of Saudi Arabia
(KSA), the United Arab Emirates (UAE), Qatar, and Nigeria, the IPC guidelines are applied to
clinical laboratories in addition to the wards, hospitals and other healthcare settings, and the
laboratory staff can be part of the IPC team as well (47—49). The issue of different use of safety
guidelines terminologies across countries could correspond to certain priorities or objectives
within the frameworks for occupational safety and healthcare in each country. In addition, it
may be a reflection of variances in national regulatory frameworks and standards managing
laboratory safety procedures. Clear communication, education, and training programs are
necessary for addressing terminology gaps and provide a common understanding of safety
concepts and practices internationally. As the term ‘health and safety’ is not used in the KSA,
it will not be used in the rest of the thesis and will instead be replaced by the term ‘IPC

guidelines’.
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1.5 The healthcare system of the Kingdom of Saudi Arabia

The KSA’s government places a high priority on healthcare, and the quality and quantity of
healthcare have both improved greatly in recent decades (50). According to Gallagher (2002),
"Although many nations have seen sizable growth in their healthcare systems, probably no
other nation (other than Saudi Arabia) of large geographic expanse and population has, in
comparable time, achieved so much on a broad national scale, with a relatively high level of
care made available to virtually all segments of the population” (50, p.182). The health system
in the KSA was ranked 25th in the world by the WHO, ahead of many developed countries
such as Canada (30"), Australia (32"%), and the United States of America (USA) (37") (52).

The KSA's healthcare system is distributed into three categories: primary, secondary, and
tertiary. The primary healthcare system provides free and basic healthcare for all citizens. The
Ministry of Health (MoH) is responsible for providing government health services and
currently provides 26.0% of the country's total healthcare services. As shown in Figure 1.3,
The KSA is divided into 17 health regions, each supervised by a regional director of the MoH
(53,54). In addition to the MoH, a number of other government agencies provide healthcare
services for the general public, as well as their employees and dependents. These agencies
involve the security forces (such as the Ministry of National Guard Health Affairs (MNG-HA),
the army, and the security forces), Johns Hopkins Aramco Healthcare, the Royal Commission
for Jubail and Yanbu Health Services, and school health units run by the Ministry of Education
and the Red Crescent Society (52). In total, these agencies manage 39 government-owned

hospitals with 10,822 beds (55).
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Figure 1.3 Map of Health Regions in the KSA (2014) (Source (54))
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Hospitals in the Saudi healthcare system are owned and operated by both the public and private
sectors (52). Healthcare is provided by the public sector at all levels, primary, secondary and
tertiary, as well as in emergencies and high-risk situations. Additionally, there are many private
healthcare services in the country, including 125 hospitals with 11,833 beds and 2218 clinics
and dispensaries, most of which are located in major cities and towns (52). Furthermore, there
are several private and public facilities that offer specialised treatment, including the King
Faisal Specialist Hospital, higher education hospitals, and research centres (50). The
government hospital network is often designed to complement rather than compete, with some
hospitals focusing primarily on cancer and on paediatrics and maternity services. Government
contractors, such as Aramco employees and their families, are also offered free treatment (56).
As public sector healthcare is provided free to all Saudi citizens at the point of delivery, it is
incomparable to the general hospital healthcare offered by private hospitals (52). Differences

in healthcare offered between both sectors in terms of accessibility, quality and other factors
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may exist. It should be highlighted that, earlier this year, Saudi Arabia opened the world's
largest virtual hospital, Seha Virtual Hospital. With its expanding network of medical facilities,
services, and staff, the hospital can accommodate more than 400 patients as it enables the
delivery of healthcare services remotely, without the need for physical visits, and it was
designed for simultaneous handling of a large number of patients. Digital health users in Saudi
Arabia are estimated to exceed 21 million in 2023, according to Statista Digital Market Insights
(57).

Within the KSA, there are government-owned clinical laboratories which are generally a part
of a hospital or medical center, providing a wide range of laboratory services and procedures
used for patients’ diagnosis and treatment. There are also many private laboratories in the
country which are a part of a privately-owned healthcare institution, such as Al Borg Medical
Laboratories, AL-AZZAZ Company Limited, and Delta Medical Laboratories (58). For
processing samples, each laboratory consists of the following sections: clinical chemistry,
clinical microbiology, hematology, blood banking and serology, histopathology and
cytopathology, and molecular biology, all operated by a diverse team of highly trained
specialists including laboratory manager, laboratory specialists, laboratory technicians,
pathologists, and support staff. It should be highlighted that, at KSA’ hospitals, laboratory staff
in some institutions have the ability also to work as phlebotomists in emergency situations and
the laboratory is responsible for most of phlebotomy procedures (48), in contrast to other
countries such as UK in which laboratory staff has no role in this area. To ensure accuracy and
reliability of results, hospital laboratories in the KSA use modern technologies and advanced
equipment (59). They also employing stringent quality control measures, and some laboratories
may seek accreditation from appropriate accreditation bodies to verify compliance with
international standards (such as Joint Commission International (JCIA)), and Saudi Central
Board for accreditation of Healthcare Institutions (CBAHI)). CBAHI is “the official agency
authorized to grant accreditation certificates to all governmental and private healthcare
facilities operating today in Saudi Arabia” (60). It has been established to assess whether
healthcare facilities are in compliance with healthcare quality and safety standards (60). Some
hospital laboratories in the KSA engage in research and provide training and educational
programs for laboratory students and staff, maintaining scientific and professional

development.
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1.5.1 Current challenges and considerations in the KSA’s healthcare system

Although the Saudi healthcare system has improved significantly, the countries MoH still faces
many challenges such as funding of healthcare services, and lack of trained professionals to
deal with infection control, and Hajj pilgrimage, which present a major challenge to KSA
infection control and require new strategies and policies in partnership with other sectors (50).
Recently, the KSA has experienced a variety of nosocomial and community infectious disease
outbreaks. This includes MERS (Middle East Respiratory Syndrome), which is caused by beta
coronavirus strain named ‘MERS-CoV’ and is associated with a high mortality rate (61); the
pandemic influenza A virus (HIN1) (62); the highly pathogenic avian influenza (HSN1) (63);
Rift Valley Fever (64) and Severe Acute Respiratory Syndrome Coronavirus 2 (65).

LAIs have been shown to be an issue in the KSA. A study in the KSA by Memish and Mah
(2001) between 1991 to 2000 found that seven hospital employees had brucellosis, six of whom
worked in laboratories. Their diagnosis was confirmed by either a high serologic titer (>1:320)
or a positive blood culture. The infections were acquired from laboratory processing of
Brucella cultures although all six employees followed safety precautions including gloves,
biosafety hood, gown, and surgical mask while handling suspected Brucella-positive
specimens (66). Examples of the reasons behind acquiring the infection were misidentification
of a Brucella-positive culture plate by another employee, thus, the biosafety cabinet was not
used for handling the specimen, and airborne transmission during thawing frozen Brucella
specimens in a biosafety cabinet, as reported by the authors. It is also known that TB is an
occupational hazard among laboratory staff in the KSA. According to Hassan and Diab (2014),
laboratory staff are more likely than other HCWs to have latent TB infections (67). Thus, there
is a need to adhere rigorously to IPC guidelines while processing respiratory samples (e.g.,
handling TB samples in a microbiological safety cabinet in containment level 3) in order to

minimise the risk of exposure to biological agents in clinical samples.

1.5.2 Infection prevention and control guidelines in the KSA

In the KSA, all healthcare facilities and institutions have infection control quality assurance
departments that implement an IPC programme and guidelines under the supervision of the
General Directorate for Infection Prevention and Control in Healthcare Facilities (GDIPC)

(48). The IPC program is developing discipline. Assiri et al. (2014) conducted a study that
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aimed to describe and evaluate the status of IPC program at MoH healthcare facilities in the
KSA. This study examined the status of several core components of IPC programs that are
considered essential for building capacity to prevent infections. These core components include
efficiently run services, effective hospital-based infrastructure, and professional
communication in nationwide arenas. The study’s authors reported that "the infrastructure for
infection control programmes in Saudi Arabian hospitals remains underdeveloped" and that
"there were defects in the identified components of effective infection control programmes (54,

p.490).

Several studies have indicated that the KSA faces numerous challenges, limitations, and
barriers to implementing an effective IPC programme, a situation which increases the number
of health issues (55,64). The KSA’s hospitals lack the trained specialists to deal with infection
control across all healthcare facility departments, and awareness initiatives are needed to
address this problem. The KSA has a relatively underdeveloped infrastructure for infection
control programs (55). There is also a relatively high level of uncertainty amongst HCWs
regarding infection prevention-related issues such as hospital-specific issues (e.g., lack of
training programs and shortage of staff), standards for reporting and surveillance standards,
willingness and competence to implement IPC policies (64). Therefore, healthcare facilities in
the country should evaluate the need for infection control and implement an active infection

control program to reduce infection risks and ensure patients and HCWs’ safety.

1.5.2.1 The Infection Prevention and Control Department in the KSA’s Ministry of Health

The Saudi MoH established its own infection prevention and control programme drawing upon
international recommendations from organisations such as the WHO, the CDC, and
international and regional collaborations with other countries in the Gulf Cooperation Council
(GCC) (68). At the national level, a number of disease control and prevention centres have
been established by the KSA’s MoH. The Command-and-Control Centre (CCC), for example,
was created with the objective of enhancing infection prevention as well as tracking infections
both in the KSA and worldwide (52). In addition, the MoH facilitates the development of
infection control services at all hospitals it supervised, as well as providing field and in-house
training to HCWs on infection control. To keep up with the latest scientific evidence and
emerging infectious disease threats, IPC guidelines are regularly updated by the MoH. Some

of the main objectives of MoH to align with the country’s vision of 2030 are establishing a
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new, cost-effective, and highly efficient model for IPC programs, increasing the capacity and
improving the quality of healthcare education by collaborating with the Ministry of Education
and enhancing the quantity and quality of healthcare professionals in all departments via

increasing their training (48,69).

Management of IPC guidelines in the KSA laboratories is the responsibility of MoH in addition
to the GDIPC by establishing guidelines applicable to laboratory settings. Moreover, the IPC
department within each local hospital in KSA is dedicated to monitor and manage IPC activities

and establish a culture of safety within the organisation (including the laboratory).

1.5.2.2 The Infection Prevention and Control Department in the Ministry of National Guard
- Health Affairs

Based on Joint Commission International (JCI) standards for USA, CDC recommendations,
and KSA’s MoH guidelines, MNG-HA developed and maintains a comprehensive Infection
Prevention and Control Programme (70). The IPC Programme provides guidelines and
instructions to train and instruct soldiers and HCWs on how to prevent and control healthcare
and work-related infections, as well as create a healthy, safe, supportive, and cost-effective
workplace (71). The IPC guidelines are modified to emphasise the potential infectious nature
of all bodily substances. In the Western Region, Jeddah, the Infection Prevention and Control
Department manages and supervises all services provided by MNG-HA facilities. It consists
of three main units (hospital infection control, public health, environment and occupational
health and safety). In each of these areas, specific services are provided to the King Abdulaziz
Medical City (KAMC), linked clinics, and communities within the Saudi Arabian National
Guard-Western Region (71).

1.6 Rationale of the study

The IPC guidelines are crucial for preventing and controlling infections in healthcare facilities,
and infections such as occupational infections can increase morbidity, mortality, and healthcare
costs. Thus, in order to improve overall healthcare quality and protect patient and HCWs, it is

essential to understand the extent to which IPC guidelines are implemented and followed.

Moreover, appropriate education of HCWs is important for the successful implementation of

IPC guidelines in the healthcare setting. A good place to start is by assessing workers’
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knowledge of the guidelines. Although in any healthcare setting, it is important to assess
compliance with infection control guidelines among laboratory staff, and according to Kelman
“knowledge is essential to change practice and a positive attitude is a key instigator to bring
change” (67, p.2). However, no such studies that comprehensively assess the knowledge,

attitudes, practices, and implementation of IPC guidelines have been conducted in the KSA.

In addition, to the best of the researcher’s knowledge, no study has assessed the professional
and organisational differences in implementation, knowledge, attitudes, and practices of IPC
guidelines among laboratory staff in KSA. Therefore, such scientific data is important to
determine the defect and the reasons behind the variations (if available) and allow for the
identification of best practices, potential disparities, and opportunities for improvement to

inform policy and practice.

1.7 Thesis structure

A total of 8 chapters comprise the thesis, including this introductory chapter (Chapter 1).

Chapter 2 presents a mixed-methods systematic review of knowledge, attitudes, and practices
of infection prevention and control guidelines among hospital laboratory staff. The evidence is
narratively synthesised into a group of themes, including knowledge of IPC guidelines,
attitudes to IPC guidelines, practices of IPC guidelines, associations among knowledge,
attitudes, and practices, and barriers and facilitators to implementation. The review provides a

clear picture regarding compliance with the IPC guidelines among laboratory staff.

Chapter 3 defines the aim and objectives of the study.

Chapter 4 describes the research design, the approach used to achieve the aim and objectives

of the study, and the procedures followed.

Chapter 5 presents the results obtained from the analysis of quantitative data of laboratory
staff, allied health professionals, and infection control specialists based on a cross-sectional
survey to determine knowledge, attitudes, practices, and perception of the implementation of

IPC guidelines.
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Chapter 6 presents results obtained from the analysis of qualitative data based on in-depth
interviews in order to investigate the risk perceptions of LAlIs and explore the different views

on the implementation process within the hospitals.

Chapter 7 provides an overall discussion, including an analysis of the contributions, strengths
and limitations of the thesis, a summary of the main findings (integration of quantitative and
qualitative findings), an description of how the results relate to the relevant literature, and an
explanation of why they are valid and how they are compatible with previous knowledge of

the topic.

Chapter 8 presents overall conclusions with a summary and implications of the main findings

and offers recommendations for policymakers and future research.
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Chapter 2 Systematic review

This chapter presentes a mixed-methods systematic review of knowledge, attitudes, and
practices of infection prevention and control guidelines among laboratory staff, starting with
aim, objectives and methodology. A group of themes were identified after synthesising the
evidence narratively. Finally, a summary of the current knowledge in addition to the evidence
gap and review conclusion is provided. A part of this systematic review was published in the

peer reviewed journal, BMC Antimicrobial Resistance & Infection Control (73).

2.1 Aim and objectives

To date, there is a lack of evidence about knowledge, attitudes and practice with respect to IPC
guidelines among laboratory staff globally. Moreover, no reviews have been conducted on the
assessment of knowledge, attitudes and practices of IPC guidelines. The aim of this systematic
review was to identify, critically appraise and synthesise the current state of research evidence
related to the implementation and knowledge, attitudes and practice of IPC guidelines among

laboratory staff globally.

The principal objectives of the review were to systematically search for published qualitative,
quantitative and mixed-methods studies on the implementation and knowledge, attitudes and
practice of IPC guidelines, to synthesise and assess the quality of studies included and to
evaluate the existing evidence surrounding IPC guidelines. Moreover, this review identified
the gaps in the data on implementation, adherence and knowledge, attitudes and practices of
IPC guidelines among laboratory staff around the world with the aim of identifying priorities

for future research.

2.2 Methodology

2.2.1 Search strategy

A protocol for this systematic review was prepared, followed and was registered in
PROSPERO (CRD42023188876) (74). This systematic review was conducted following the
reporting items for systematic reviews and meta-analyses specified by the PRISMA 2020
checklist (75).
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A number of electronic databases were searched to locate the relevant studies using a
combination of search terms. Databases searched include MEDLINE, EMBASE, Scopus and
CINAHL (EBSCO). PubMed and grey literature including Google scholar and other
organisational websites such as those of the WHO and CDC, were also searched using the same
search terms. In addition, reference lists and citations of relevant documents identified from
databases were searched to locate relevant studies. No time limit was applied to the search
because the aim of this review was to identify all existing articles. The last search of articles
for the paper was done in November 2021. Subsequently, an update of the review for this thesis

was made and the last search of articles was done in November 2023.

The search was performed using medical headings that cover the topic of interest, which were
then combined using the Boolean operator terms. The search strategy used in MEDLINE was
modified for use on other databases searched. The search terms used were: knowledge OR
health knowledge OR health perception OR risk perception; AND attitudes OR behavior; AND
practice OR practice guidelines; AND adherence OR implementation; AND infection control
OR infection prevention OR policy OR guidelines OR universal precautions OR standard
precautions OR laboratory safety OR safety guidelines OR biosafety OR occupational safety;
AND healthcare personnel OR medical laboratory personnel OR laboratory specialists OR
laboratory staff OR laboratories OR hospital. The complete search strategy for each database
is presented in Table 2.1 and Table 2.2.

An EndNote library (version X8) was created for this review and used to download the titles

and abstracts after searching each database. This allowed clarification and elimination of any

duplicated studies within and between databases.
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Table 2.1: Search Strategy: Medline and Embase-Ovid

Search term used

O© o0 3 O »n B~ W N =

NS S N " N ST\ I S B S e e e e e e e e
O 00 I N N b~ W N = O OV X 9 O N Bk~ LN = O

. Knowledge/ or Knowledge.mp. or Health Knowledge, Attitudes, Practice/

. Health perception.mp.

. Risk perception.mp.

.10R20R3

. Attitude.mp. or "Attitude of Health Personnel"/ or Attitude/ or Attitude to Healt
. Behaviour.mp.

.50R 6

. Clinical practice/Practice Guideline/ or Practice.mp.

.4 AND 7 AND 8

. Implementation.mp.

. Adherence.mp

.100R 11

. Infection control.mp. or Infection Control/

. Infection prevention.mp.

. Universal precautions.mp. or universal precaution/
. Infection control/ or standard precautions.mp.

. policy/ or Policy.mp.

. Laboratory safety/ safety/ or biosafety/ or occupational safety.mp.
. Safety precautions.mp.

.130R140OR I50R 16 OR 17 OR 18 OR 19

.12 AND 20

.9 AND 21

. Healthcare personnel.mp.

. Laboratory personnel.mp.

. Medical laboratory personnel.mp.

. Laboratory specialists.mp.

.23 OR 24 OR 25 OR 26

.22 AND 27

. Hospital laboratory/Hospital.mp. or Hospitals/
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30
31
32
33
34
35
37

. Secondary care.mp. or Secondary Care/

.29 OR 30

.28 AND 31

. Qualitative research.mp. or Qualitative Research/
. Mixed methods.mp.

.33 0R 34

.32 AND 35

Table 2.2: Search Strategy: CINAHL

Se

arch term used

O© 00 3 O »n b~ W N =

[\ I NS R O R e e T e e T e e
N = O 0O 0 N9 N B kR WD = O

. Knowledge, attitude and practice

. Attitudes or perceptions or opinions or thoughts or feelings or beliefs

. Practice

. Risk perception or perceived risk

. Adherence or compliance

. Implementation

.1OR20OR30OR40RS50R6

. Infection control or infection prevention or infection control and prevention

. Laboratory safety

.80R9

.7AND 10

. Laboratory personnel

. healthcare professionals

.120R 13

.1 AND 14

. Hospital or acute setting or inpatient or ward

.15 AND 16

. Qualitative research or qualitative study or qualitative methods or interview
. Quantitative research or quantitative study or quantitative
. Mixed methods or 'qualitative' and 'quantitative'

.18 OR 19 OR 20

.17 AND 21

22




2.2.2 Screening

The Rayyan Qatar Computing Research Institute (web for systematic reviews) was used to
perform the initial title and abstract screening. Then, full texts of the included articles were
screened for eligibility by two reviewers independently (HA and Ilaf Mansi). Finally, decisions
of inclusion/exclusion were made by the reviewers and reasons for exclusion were recorded;

any disagreement between reviewers was solved by discussion of each included and excluded

paper.

2.2.3 Inclusion criteria

Studies eligible for inclusion were qualitative, quantitative, mixed-methods research whose
authors discussed risk perception and knowledge, attitudes and practices of IPC guidelines
among laboratory staff in any healthcare setting, including tertiary care settings, primary care
settings, long-term care, acute hospital settings or community settings. Studies on awareness
or compliance with specific infection control guidelines such as hand hygiene and waste
disposal, and those that covered occupational injuries such as sharp implement injuries, were
also included. Furthermore, studies on laboratory-related infections and safety precautions
associated with them and those focusing on different vaccinations required for HCWs were
included. Also, studies that covered infection control guidelines and safety measure policies
and how they change over time in different countries were included. There were no restrictions

on country of study. However, the included studies had to be published in English.

2.2.4 Exclusion criteria

Cohort, case-control and randomised controlled trials were excluded from this review. This
was because the identified studies did not address the aim of this review and thus did not display
any relevant data. For the same reason, studies on the effectiveness of interventions on the
knowledge, attitudes and practices of laboratory staff were excluded. Studies were excluded if
they were focused on HCWs, but did not include laboratory staff in the sample as participants,
as well as studies solely on nurses and dental workers. Papers in which data for laboratory staff
could not be separated from the data gathered on other HCWs were excluded. Studies on

students and university laboratories were excluded. Finally, general discussion papers such as
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letters, editorials and comments, conference abstracts and poster presentations were also

excluded.

2.2.5 Data extraction

Data on papers that met the inclusion criteria were extracted by one reviewer (HA), and a
standardised data extraction form was developed that included the following headings:
author/year, main focus of the study, method, country, sample, outcome measures and the study

results.

2.2.6 The quality assessment exercise

Because more than one type of research was included in this review, Joanna Briggs Institutes
Critical Appraisal Tools (JBI-CAT) was appropriate to assess the quality of the included
papers. JBI-CAT are designed to be used for multiple study designs with the purpose of
assessing the quality of a study methodology and to determine the extent to which there is
possibility of bias in its design, handling and analysis was addressed in the study (76). Two
different checklists of JBI-CAT were employed based on the types of included studies (see
Appendices A & B).

2.2.7 Data synthesis and analysis

Full text review of the included papers was carried out by HA. Afterwards, the information
corresponding to the aim and objective of this review was identified, using the authors’
interpretations and textual quotes (from qualitative studies). Finally, categories and related
themes whose origin was the main topic of the study emerged and are shown in the results

section.

Owing to the nature of the data in this mixed-methods review, along with the limited
availability of numerical (quantitative) data for applying a meta-analysis approach, a narrative
synthesis approach was followed. A narrative synthesis approach has been defined as an
“approach to the systematic review and synthesis of findings from multiple studies that rely
primarily on the use of words and text to summarise and explain the findings of the synthesis”

(72, p.5). This approach can be utilised in qualitative, quantitative and mixed-methods
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studies alike and assists integration of both qualitative and quantitative data to achieve the aim

of the review.

2.3 Results

The review identified 3152 articles through the systematic literature search. After removal of
duplicates and title and abstract screening, 3012 articles were excluded, leaving a total of 84.
After full-text screening, a total of 36 articles remained and were included in the final review.
The PRISMA 2020 flow diagram was used as a template for reporting study inclusion (see
Figure 2.1).

Figure 2.1: Flow chart of included and excluded studies

[ Identification of studies via databases and registers ]
Records removed before
5 screening:
:'§ Records identified from: =DL;%I;cate records removed (n
= gztaittae‘; Srgs(rfn:zg; 52) ' Records marked as ineligible
5 9 by automation tools (n = 0)
= Records removed for other
reasons (n=0)
) i
R d luded**
Records screened — > (ne:ogrmsze;xc uae
(n =3096)
=)
i
o i Reports excluded:
g Different population (n = 27)
(77} Different language (n= 3)
Reports assessed for eligibility 5 Different sitting (n = 2)
(n=84) Different outcome (n=13)
Different design (n= 3)
e’/
]
= Studies included in review
= (n=36)
o
=
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2.3.1 Location

Seven of the 36 studies were conducted in Nigeria (49); (78); (79); (80); (81); (82); (83); four
in Ethiopia (84); (85); (86); (87); three in Pakistan (88); (89);(90); five in the KSA (91); (92);
(64); (93); (94); two in India (95); (96); two in the USA (97); (98); and one each in the UK
(99), Ghana (42), Mongolia (100), Yemen (101), Tanzania (102), Afghanistan (103), Lebanon
(104), China (105), Cameron (106), Canada (107), Kenya (108), Russia (109), and Bangladesh
(110).

2.3.2 Study design

Thirty-three of the articles reported research of a cross-sectional design (quantitative studies)
(49,78,80-83,111); (42,64,85-99); (101-108);(110); three were qualitative studies (100); (84);
(109).

Detailed characteristics of the included studies are presented in Table 2.3.
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Table 2.3: Detailed characteristics of the included studies
Author/ Main focus Method Country Sample Outcome measures Results
Year
(101) Al- | Knowledge and Cross- Yemen 362 Knowledge level and practice of Of the private and public laboratory staff, 67% and 32% had
Abhar, practice of sectional participants laboratory standard precautions received training on biosafety (P < 0.001), respectively. Overall,
2017 biosafety among study only 38% of respondents had good knowledge of LSP, 49% had
laboratory staff fair knowledge, and 13% had poor knowledge. Only 32% of
working in respondents had good practice of LSP, 59% had fair practice
clinical level, and 9% had poor practice
laboratories
(110) Evaluation of Cross- Bangladesh | 192 laboratory Assess About 155(80.7%) of participants aware about universal work
Ahamme biosafety sectional staff the knowledge, attitude and practice of | precaution. Only 112(58.3%) sometimes eat in the laboratory.
detal, | assessmentamong study laboratory staff on bio-safety in 145 (75.5%) never washed hands before putting gloves and
2023 laboratory staff in selected 70(36.5%) always used PPE. Among the participants, 104
selected hospitals healthcare institutions in Jashore (54.2%) received formal safety training
and diagnostic district
centers at Jashore Bangladesh
District
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(42) Knowledge of Cross- Ghana 100 Knowledge, compliance and barriers to | Knowledge of SP was low; only 37.0% of HCWs knew that SP
Akagbo, standard sectional participants compliance with standard precautions includes hand washing before and after any direct contact with
2017 precautions and study (5 laboratory the patient. 50% of respondents always protect themselves from
barriers to technicians) blood and body fluids injections. About a quarter of the
compliance respondents do not recap needles after use. 48% of HCWs had
among healthcare regular training in SP HCWs were thought that wearing PPEs—
workers such as gloves, aprons, gowns and goggles—might cause
patients to panic sometimes (63.0%) and complying with SP
sometimes interferes with the ability to provide care (38.0%).
Due to the demands of patient care, HCWs do not have enough
time to comply with the rigours of SP (44.0%) and sometimes
PPEs are not available
on Knowledge, Cross- KSA 70 participants Demographic data, job category, 74% had a history of needle -stick injuries and only 21%
Alam, attitude and sectional (10 laboratory HBsAg, anti HCV and HIV status of reported the injuries to the hospital authority. Only 66% were
2002 practices among study staff) the healthcare worker. The knowledge aware of Universal Precaution Guidelines. 60% had been
HCWs on needle- and use of preventive measures vaccinated against hepatitis B, while 40% were not vaccinated
stick injuries regarding needle-stick injuries against hepatitis B
(84) Exploration of Qualitative Ethiopia 7 participants The risks related to their work, their All the respondents were aware of the risk of acquiring HIV in
Alemie, healthcare study (1 laboratory | experience of HIV related hazards and | healthcare settings. Some had experienced accidents that made
2012 workers’

perceptions on
occupational risk
of HIV
transmission

staff)

their general views on the transmission
of HIV

them take post-exposure prophylaxis. They also expressed their
feelings that their workplace was not the best place to work at
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(82) Health workers’ Cross- Nigeria 108 The relationship between knowledge, | There is a gap in knowledge and lack of compliance to infection
Bello et knowledge, sectional participants attitude and practice among health control and preventive measures among healthcare professionals
al., 2016 attitude and study (13 laboratory | workers towards hepatitis B infection

practice towards technicians)
hepatitis B
infection
98) Laboratory Cross- USA 45 laboratory | Adherence to ACIP recommendations, Eighty seven percent had received a smallpox vaccination in
Benzekri worker sectional workers assess potential barriers to vaccination their lifetime; 73% received vaccination in the past 10 years.
etal., knowledge, study and determine the influence of training The main barrier to vaccination may be fear associated with
2010 attitudes and on laboratory worker attitudes possible vaccine adverse effects and a willingness to risk
practices towards accidental infection rather than be vaccinated
smallpox vaccine
94) Awareness and Cross- KSA 155 laboratory | Knowledge and practice of protective About 72.3 % of the laboratory technicians participated in the
Binsaleh practice of sectional technicians measures by HCWs in Saudi Arabia study had high score for wearing protective equipment during
etal., COVID-19 study during the beginning of the COVID-19 the COVID-19 Pandemic
2021 precautionary pandemic and to identify potential
measures among trends and predictors
healthcare
professionals
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(107) Prion disease risk Cross- Canada 426 medical Knowledge, attitudes and reported 18% believed they were at risk when processing these
Buxton perception sectional laboratory behaviours of medical laboratory specimens. Less than one-third of those receiving specimens
etal., study workers. workers in relation to prion disease to believed they were adequately trained. The mean (+SD)
2012 understand their risk perception and the knowledge score was 9.25+4.5/24; individuals who had
need for national laboratory guidelines received training scored significantly higher than those who
on prion infection control were untrained (P<0.01). 81% of respondents would be more
comfortable processing specimens if national guidelines existed
and were used in their laboratory. There is a high perception of
risk and few perceived benefits of processing prion-associated
specimens. It is concerning that only one half of respondents
who worked in laboratories reported that their protocols include
standard precautions
(102) Knowledge, Cross- Tanzania 200 The knowledge, practice and factors More than three quarters (82%) of participants had adequate
Chalya practice and sectional participants associated with poor compliance knowledge of universal precautions. Out of 200 HCWs, 154
et al., factors associated study (34 laboratory | universal precautions among healthcare | (77.0%) practiced universal precautions. training on universal
2016 with poor staff) workers. Independent variables of precautions was significantly associated with good practice of
compliance with interest were age, sex, job category, universal precautions (P < 0.001). There was a strong
universal professional qualification, working correlation between knowledge and compliance (practice) with
precautions place, working experience and previous | universal precautions (r=0.76). Lack of PPE, lack of knowledge
among healthcare training on universal precaution. The and emergency situations accounted for the most frequently
workers dependent (outcome) variable was mentioned reasons for poor compliance
compliance with universal precaution
99) Safe working Cross- UK 1530 Knowledge of safe working practices | All staff knew of the potential risk of infection from needlestick
Davidson | practices and HIV sectional participants and hospital guidelines; attitudes injury (98%, 904/922).
and infection: study (170 towards patients with AIDS; perception | In all, 32% of staff (303/958) indicated that they thought they
Gillies, knowledge, laboratory of risk of occupational transmission of | were at some risk of HIV infection in their occupational setting,
1993 attitudes, staff) HIV; availability of guidelines only 23% of doctors and laboratory workers and 38% (48/127)

perception of risk,
and policy in
hospital

of nurses considered themselves to be at risk
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56.8%, 66.2%, and 77.4% had adequate knowledge, favourable

the laboratories

as use of protective equipment,
handling of contaminated items and
post-laboratory accidents/injury
measures

(85) Assessment of Cross- Ethiopia 296 Sociodemographic and HCF related
Deress et knowledge, sectional participants factors, knowledge, attitude, and attitude, and adequate practice score, respectively.
al., 2018 attitude, and study (49 laboratory practice Less than one-third (30.7%) of the study participants were
practice about staff) vaccinated for HBV. Regarding previous training, only 109
biomedical waste (36.8%) had taken BMWM training
management and
associated factors
(87) Knowledge, Cross- Ethiopia 150 The dependent variables studied were 84.7% of healthcare workers were found to be knowledgeable
Desta et practice and sectional participants knowledge and practice of healthcare but only 86 (57.3%) of respondents demonstrated a good
al., 2018 | associated factors study (13 laboratory | workers towards infection prevention. practice on infection prevention.
of infection technicians) Whereas, the independent variables Healthcare professionals who have taken Infection prevention
prevention among include institutional factors (training training were 35.33%. In-service training, availability of
healthcare about infection prevention, availability infection prevention supplies and adherence to infection
workers of infection prevention supplies) prevention guidelines was also associated with the practice of
infection prevention
(80) Awareness and Cross- Nigeria 130 Awareness of safety precautions and 58.5% of the respondents were aware of Safety Precaution.
Fadeyi et | practice of safety sectional participants availability of protective equipment in Participants attest to availability of various safety devices and
al, 2011 precautions study the laboratory. Practice and attitude equipment including hand gloves (86.2%), disinfectants
among HCWs in related to safe laboratory practice such (84.6%), HBV immunisation (46.2%) and post exposure
prophylaxis (PEP) for HIV and HBV (79.6%)

Attitude to safety is unsatisfactory as 60.0% eat and drink in the
laboratory, 50.8% recap needles and 56.9% use sharps box.
Even though 83.1% are willing to take PEP, only 1.5% will

present self-following laboratory injury
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(103) Knowledge and Cross- Afghanistan 300 Knowledge and practice of universal | Among the 300 respondents, the mean knowledge score was 5.2
Fayaz et practice of sectional participants precautions with a standard deviation (SD) of 1.5. On the practice score, the
al., 2014 universal study (133 allied mean was 8.7 (SD =2.2). A total of 90.6% and 70.8% of HCWs

precautions medical believed that UPs were necessary in contact with urine/faces

among healthcare professionals) and tears, respectively, although UPs are not necessary in these

workers cases. On the other hand, 57.8% reported that they always

recapped the needle after
giving an injection, and 31.8%

did not always change gloves in between patients. There were

no associations between the knowledge and self-reported

practice of UPs

(78) Knowledge and Cross- Nigeria 246 Knowledge and practice of infection 124 (50.4%) of the respondents were aware of universal

Ibeziako practice of sectional participants control policy precaution, while 88 (35.8%) knew the correct definition of
and universal study (34 laboratory universal precaution. 34 (13.8%) had received training on
Ibekwe, precaution staff) universal precaution. Hands gloves were used by 86.6% of the
2007 respondents and 43.9% practiced appropriate hand washing.
Training significantly associated with knowledge (P=0.006)

(100) Perceptions of Qualitative Mongolia 87 participants | Challenges and barriers to successful Poor IC education of health professionals; limited laboratory

Ider et healthcare study (35 infection implementation of infection control capacity; inappropriate use of antibiotics; low compliance with
al., 2012 professionals control programmes in Mongolia- 1) the hand hygiene; poor disinfection and sterilization; and poor

regarding the professionals formulation; and (2) the implementation of occupational health programmes
main challenges and 8 other implementation of infection control

and barriers to health policy
effective hospital professionals)

infection control
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(81) Isara Prevalence of Descriptive Nigeria 167 Socio-demographic data of the HCWs 10 (50.0%) laboratory workers had had needle pricks, only 43
and Ofili, occupational Cross- participants and their exposures to needle pricks (25.7%) of respondents reported to the staff clinic after
2012 accidents/injuries sectional (20 laboratory and other occupational accidents sustaining accidents/injuries
among healthcare study workers)
workers
(49) Attitudes, Cross- Nigeria 154 Eating in the laboratory, storage of All the participants wear gloves during laboratory work. 20.8%
Izegbu et perception and sectional participants food and water in the refrigerator of the participants had heard of measures.
al., 2006 practice of study Medical meant for body fluids, drugs chemicals 45.6% of the participants eat in the laboratory, 47.0% of them
workers in laboratory or other specimens, application of store foods and water in the refrigerators meant for storage of
laboratories in the scientist cosmetics, smoking or sniffing, cutting | body fluids and chemicals, 31.5% of them put on cosmetics in
two colleges of of fingernails with teeth or putting the the laboratory, 91.5% are not immunized against HBV. 82.0%
medicine and biro in the mouth, wearing of hand of the participants do not feel that the use of masks is necessary
their teaching gloves, putting on of laboratory coats, in laboratory 53.23% (n=82) of the participants had had cuts or
hospitals as immunization against hepatitis B virus punctures from needles, surgical blades, sharp device
regards universal (HBV), washing of hands after removal
precaution of hand gloves and wearing of gloves
measures
(105) Jin Perceived Cross- China 7 medical Perceived causes of infection, infection 41.8% thought their infection was related to protective
etal., infection sectional technicians prevention, control knowledge and equipment, utilization of common equipment (masks and
2020 transmission study behaviour, psychological changes, gloves). The main perceived mode of transmission was not

routes, infection
control practices,
psychosocial
changes, and
management of
COVID-19
infected
healthcare
workers

symptoms and treatment were
measured

maintaining protection when working at a close distance and
having intimate contact with infected cases
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(104) Adherence to Cross- Lebanon 290 Variables included the knowledge, Almost all the technicians knew that while working they should
Kahhaleh universal sectional participants attitudes and practices of laboratory take protective measures by wearing laboratory gowns or gloves
and precautions study technicians concerning blood-borne and that they should dispose of used needles and syringes in
Jurjus, among laboratory pathogens (e.g., HIV, HBV and HCV) special containers. 45 (20.3%) had training on how to perform
2005 personnel and adherence to universal safety HIV testing. It was, however, observed that the technicians

precautions in relation to experience, actually wore gloves in only 27 laboratories and laboratory
formal coats in only 63
training and workplace setting among
technicians dealing with blood and
body-fluids,
as well as laboratory directors
93) Assessment of Cross- KSA 208 medical Attitude, knowledge, and practices of | About 89% of the sample had very good to excellent awareness
Khabour, biosafety sectional laboratory medical laboratory staff about infection routes. The majority (> 80%) followed
2018 measures in study staff guidelines for disposing medical wastes, decontamination of
clinical sample spills, and use of protective laboratory coats, gloves, etc.
laboratories However, among participants, 24.2% used to eat, drink or use
gum, 18.3% used cosmetics and 24.6% used the mobile phone
in the laboratory. About 18.4% reported that they continued
working with a finger cut
92) Knowledge and Cross- KSA 153 Demographic information of the The correlation between knowledge and attitude was significant
Khan et attitude of sectional participants respondents. The source of (correlation coefficient: 0.12; P <0.001. Although the majority
al., 2014 healthcare study (24 laboratory | respondents’ MERS knowledge. The of respondents showed positive attitude towards the use of
workers about staff) knowledge of healthcare workers protective measures (1.52 + 0.84), their attitude was negative

middle east
respiratory
syndrome

regarding MERS. The attitude of
respondents towards MERS

towards their active participation in infection control program
(2.03+0.97)
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(88) Practices and Cross- Pakistan 253 laboratory Awareness and biosafety measures 46.2% of the laboratory technicians did not use any kind of
Nasim et awareness sectional technicians taken by hospital-based laboratory PPE, and almost 39.5% of the respondents recapped used
al., 2010 regarding study technicians during their routine work in syringes regularly. Although mouth pipetting is considered

biosafety clinical laboratories such as unsafe obsolete, 38% of the technicians continue to do so for various
measures among work practices (e.g., eating or drinking | purposes. Additionally, accident records were not maintained in
laboratory in laboratories), mouth pipetting of 83.4%. No formal biosafety training had been provided to 85%
technicians biological samples, use of PPE, and of the respondents
working in proper disinfection, specimen handling,
clinical collection, and processing
laboratories

(89) Biosafety Cross- Pakistan 1,782 The awareness of 28.4% of the laboratory technicians from Punjab, 35.7% from
Nasim et perspective of sectional laboratory biosafety measures and the practices Sindh, 32% from Balochist and 38.4% from Khyber
al., 2012 | clinical laboratory study technicians performed by Pakhtoon Khawa (KPK) did not use any PPE. Furthermore,

workers

laboratory technicians during their
routine laboratory
work

30.7% of the respondents said they discard used syringes
directly into municipal dustbins. The majority (66.7%) claimed
there are no separate bins for sharps, so they throw these in
municipal dustbins. Accident records were not maintained in
83.4%. No formal biosafety training had been provided to
84.2% of the respondents

35




Demographical variables, knowledge

General knowledge of SP was high,76.2% in doctors and 67.6%

(83) Ndu Standard Ccross- Nigeria 143 doctors
and precaution sectional and 136 and adherence to standard precautions in MLSs. Use of personal protective equipment as well as safe
Arinze- knowledge and study medical and associated factors handling of contaminated equipment or surfaces was higher
Onyia, adherence: Do laboratory amongst doctors. Even though more than half of respondents in
2017 doctors differ staff both groups, 53.1 % among doctors and 58.1% among MLSs
from medical had received training on standard precautions, this did not
laboratory reflect in the practice. MLS reported more use PPE (100% in
scientists MLS and 35% of doctors). Recapping of syringes was higher
amongst doctors (63.6%) than MLS (55.1%). Constraints that
affected SP included non-availability of PPEs and emergency
situations for both groups
(106) Assessment of the Cross- Cameroon 148 Knowledge, attitude and practice of A high proportion of participants 58% had poor knowledge on
Ngwa et knowledge, sectional participants healthcare workers on post exposure post exposure prophylaxis and 60.6% of participants proved to
al., 2018 attitude and study (68 laboratory prophylaxis and also determine the have a positive attitude towards post exposure prophylaxis.
staff) factors influencing reporting of 50.9% (110/216) of all participants had at least one occupational

practice of
healthcare
workers in Fako
Division on post
exposure
prophylaxis to
blood borne
viruses

occupational exposures among HCW

exposure with a low uptake 19.1% (21/110) of post exposure
prophylaxis recorded among participants who were exposed
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(108) Knowledge, Cross- Kenya 599 Identification of gaps in knowledge, Most of them acquired knowledge on waste-management
Njagi et attitude and sectional participants at attitude and practice in the through on-job training from seminars and informally through
al., 2012 practice of study KNH and 261 management of healthcare waste organized talks at work- places. The hospital attendants had also

healthcare waste at MTRH. an opportunity to acquire the knowledge through organized
management and training at workplaces. The training improved the workers’
associated health compliance to hepatitis B vaccinations and use of personal
risks protective equipment when handling healthcare waste.
handling medical waste
(90) Qazi Comparison of Cross- Pakistan 198 Level of awareness amongst healthcare 51 % knew that the standard method of discarding needles is
et al., awareness about sectional participants workers without recapping. 80.3 % were still recapping needles. 90.9 %
2016 precautions for study (58 laboratory | Adopting precautionary measures i.c., HCWs were vaccinated against Hepatitis B.
needle stick technicians) using gloves for standard procedures, The prevalence of NSIs was 50 % and out of these, 31.3 % had
injuries knowledge of standard method of experienced an NSI while recapping. Only 24.2 % people who
discarding needles i.e., without experienced an NSI were aware enough to take post exposure
recapping, practicing method of prophylaxis, a greater number of which were the laboratory
discarding needles, awareness of Hep technicians 11 (45.8 %)
B spread through NSIs, awareness of
Hep C spread through NSIs, awareness
of HIV spread through NSIs, receiving
booster dose and reason of not getting
vaccinated
(64) Infection Cross- KSA 607 Attitudes to, and awareness of, Carelessness of healthcare workers was the top-cited factor
Rabaan prevention and sectional Participants infection prevention and control contributing to causes of outbreaks (65.07% of total group), and
etal., control in study (233 policies and guidelines among hospital infrastructure and design was the top-cited factor
2017 healthcare laboratory healthcare workers contributing to spread of infection in the hospital (54.20%),
facilities in staff) followed closely by lack and shortage of staff (53.71%) and no
regards to Middle infection control training program (51.73%). An electronic
East Respiratory surveillance system was considered the most effective by staff
Syndrome (81.22%)
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(111) Practice of Cross- Nigeria 433 Practice of recapping and disposal of About a third of all respondents always recapped used needles.
Sadoh et universal sectional participants used needles, use of barrier equipment Compliance with nonrecapping of used needles was highest
al., 2006 precautions study (93 laboratory and handwashing among trained nurses and worst with doctors. 63.8% always

among HCWs staff) used PPE. A high percentage (94.6%) of participant observed
handwashing after handling patients
(86) Infection Cross- Ethiopia 605 Awareness on IPC components 66.1% healthcare workers had good infection prevention
Sahilede prevention sectional participants Presence of hand washing facility. practices. Having good knowledge on infection prevention
ngle et practices and study (58 laboratory | Availability of PPE. Ever had needle measures (AOR =1.53), having positive attitude towards
al., 2018 | associated factors staff) stick or sharp injury. Awareness on infection prevention practices (AOR=2.03)
among healthcare availability PEP available
workers daily/weekly. Knowledge of HCWs on
infection prevention measures. Attitude
of HCWs toward infection prevention
practices
97) Factors promoting Cross- USA 1,454 Consistent adherence, structural Positive predictors of consistent adherence included infection
Thomas consistent sectional participants support, equipment availability control personnel hours per full-time—equivalent, employee
etal., adherence to safe study (151 medical , key leader support and HCW frequency of standard precautions education. facilities providing
2004 needle laboratory perceptions and attitudes personal protective equipment and management support for
precautions staff) safety (OR, 1.05). Negative predictor was increased job
among hospital demands
workers
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(96) Knowledge, Cross- India 19 laboratory Safety Precaution, Disinfection of According to knowledge, in pathology 50% of study subjects
Wader et | attitude, practice sectional technicians working area, Handling of blood and | were having average and 50% were having good scores while in
al., 2013 of biosafety study body fluid, Hand washing, Disposal of | biochemistry 25% had average and 75% had good scores and in

precautions waste, Handling and transport of microbiology 100% of study subjects had good grade. For
amongst specimens, Dealing with sharp injury attitude, in pathology dept 83.3% had average and 16.7% had
laboratory good grades. In biochemistry 12.5% had poor grades, 75% had
technicians in a average grades and 12.5% had good grades. In microbiology
teaching hospital 100% had good grades. For practice in pathology dept 16.7%
had poor grades, 66.7% had average grades and 16.7% had good
grades. In biochemistry 81.5% had average grade and 12.5%
had good grades. In microbiology 100% of study subjects had
good scores
(109) Barriers and Qualitative Russia 96 participants How TB is transmitted and when a Barriers and motivators related to knowledge, attitudes and
Woith et facilitators study (12 laboratory | person is infectious; what IC methods | beliefs, and practices were identified. Three main barriers were
al., 2012 affecting staff) were used and when these were used; a) knowledge deficits, including the belief that TB was
tuberculosis and what barriers and facilitators transmitted by dust, linens, and eating utensils; b) negative
infection control existed to use of infection control attitudes related to the discomfort of respirators; and c) practices
practices of with respect to quality and care of respirators. Education and
Russian HCWs training, fear of infecting loved ones, and fear of punishment
were the main facilitators

(49) Knowledge, Cross- India 154 laboratory | Attitude and practices of participants 32% of participants were aware of Universal Work Precaution.

Zaveri, attitude, and sectional technicians. were included in the study. Participants All the participants wear gloves during laboratory work but

2012 practice of study were also scored on some items on 81.2% wear a single pair. 17.5 % of the participants claimed to

universal work
precautions
amongst medical
laboratory
technicians

biohazards and biosafety. Furthermore,
participant’s knowledge on the subject
was sought by inquiring what they
would do if they sustained injuries in
the laboratory. The Hepatitis B
vaccination statuses were also deter-
mined

know what to do if exposed to infection. 45.6% of the
participants eat in the laboratory, 47.0% of them store foods and
water in the refrigerators, 31.5% of them put on cosmetics in the
laboratory, 12.6% smoke in the laboratory, 10.0% cut their
fingernails with teeth in the laboratory. 91.5% are not
immunized against HBV. 99.0% of them do not take shower
immediately after laboratory work. 82.0% of the participants do
not feel that the use of masks is necessary in laboratory.
53.23% of the participants had had injury
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2.3.3 Assessment of quality

Two authors (HA and IM) contributed independently to appraisal of included studies, and any
disagreements were solved by discussion. Scores of either 0 or 1 point were given per criterion.
One point was given if the answer was YES (the item was mentioned in the study) and zero if
the answer was NO or UNCLEAR (the item was not mentioned or was unclear). All studies
(low and high quality) were included in the review, and study quality was used to inform the
results and the conclusions made throughout. The quality assessment results are shown in
(Tables 2.4) and (Table 2.5). Thirty-two papers (49,78,111); (81-87); (89)(91,92); (42,93-110)
were considered to be of a high quality. The remaining four were considered to be of a low
quality, mainly owing to lower representativeness of inclusion/exclusion criteria of study

participants, outcome measures and dealing with confounding factors.
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Table 2.4: Quality assessment results (Cross-sectional studies)

Study Inclusion Subjects and Exposure Measurement of Confounding Dealing with Outcomes | Statistical | Total quality
criteria settings measure the condition factors confounding measure analysis scores
factors

(49) Yes Yes Yes Not applicable No Unclear Yes Yes 6/8
(78) Yes Yes Yes Not applicable No Yes Yes Yes 7/8
(111) Yes Yes Yes Not applicable No Unclear Yes Yes 6/8
(80) Yes Yes Unclear Not applicable No Unclear No Yes 4/8
81) Yes Yes Yes Not applicable No Unclear Yes Yes 6/8
(82) Yes Yes Yes Not applicable No Yes Yes Yes 7/8
(83) Yes Yes Yes Not applicable No No Yes Yes 6/8
(85) Yes Yes Yes Not applicable No Yes Yes Yes 7/8
(86) Yes Yes Yes Not applicable Unclear Yes Yes Yes 7/8
(87) Yes Yes Yes Not applicable Yes Yes Yes Yes 8/8
(88) Unclear Yes Unclear Not applicable No No Yes Unclear 3/8
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(89) No Yes Unclear Not applicable No Yes Yes Yes 5/8
(90) No Yes Unclear Not applicable No No Yes Yes 4/8
on Yes Yes Unclear Not applicable No Unclear Yes Yes 5/8
(92) Yes Yes Yes Not applicable No No Yes Yes 6/8
(64) No Yes Unclear Not applicable No No Yes Yes 4/8
(93) Yes Yes Yes Not applicable Unclear Yes Yes Yes 7/8
(94) Yes Yes Yes Not applicable No No Yes Yes 5/8
(95) Yes Yes Yes Not applicable No Unclear Yes Yes 6/8
(96) Yes Yes Yes Not applicable No No Yes Yes 6/8
97) Yes Yes Yes Not applicable No Unclear Unclear Yes 5/8
(98) Yes Yes Unclear Not applicable No Unclear Yes Yes 5/8
(99) Yes Yes Yes Not applicable No Unclear Yes Yes 6/8
(42) Yes Yes Yes Not applicable No No Yes Yes 6/8
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(101) Yes Yes Yes Not applicable Unclear Yes Yes Yes 7/8
(102) Yes Yes Yes Not applicable No Unclear No Yes 5/8
(103) Yes Yes Yes Not applicable No Yes Yes Yes 7/8
(104) Yes Yes Yes Not applicable No No Yes Yes 6/8
(105) Yes Yes Yes Yes No Unclear Yes Yes 6/8
(106) Yes Yes Yes Not applicable No No Yes Yes 6/8
(107) Yes Yes Yes Not applicable No Unclear Yes Yes 6/8
(108) Unclear Yes Yes Not applicable No Unclear Yes Yes 5/8
(110) Yes Yes Yes Not applicable No No Yes Yes 5/8
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Table 2.5: Quality assessment results (Qualitative studies)

Philoso- Method and Method Method and Method and | Locating the | Influence of | Representation Ethical Relationship of
Study perspective research and data data results researcher the of participants approval by conclusions to Overall
and method question or | collection | representation | interpretati | culturally or researcher and their an analysis, or score
objectives methods and analysis on theoretically on the voices appropriate interpretation
research, body of the data
and vice-
versa
(84) Yes Yes Yes Yes Yes Unclear No Yes Yes Yes 8/10
(100) Yes Yes Yes Yes Yes Unclear Yes Yes Yes Yes 9/10
(109) Yes Yes Yes Yes Yes Unclear Yes Yes Yes Yes 9/10
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2.3.4 Knowledge, attitude and practice regarding infection control guidelines

For the purposes of this review, knowledge, attitudes and practice among the study participants
refers to the level of compliance related to the implementation of IPC guidelines among

laboratory staff and includes one of the following definitions (112,113).

Knowledge: Information possessed about IPC guidelines.
Attitudes: Opinion on and behaviour towards IPC guidelines.

Practices: Observable actions towards IPC guidelines.
Of the 36 included studies, knowledge, attitudes and practices of IPC and biosafety guidelines

were identified and grouped into several themes; the specific definition of each theme was

identified from the included studies (see Table 2.6).
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Table 2.6: Definitions of themes

Theme

Specific definition

(1) Knowledge of
IPC guidelines

Immunisation against
infectious diseases

Refers to the awareness and understanding of the conditions the IPC guidelines
should be followed.

Refers to the participants’ compliance with the recommended vaccinations for
laboratory staff (such as HBV).

Training on IPC Training refers to any formal or/and informal training undertaken on IPC
guidelines guidelines by laboratory staff to inform compliance with the guidelines.
(2) Attitude to IPC | Refers to determining how well IPC guidelines are adopted in everyday practice.
guidelines

Perception of risk

Perception of risk refers to an individual’s intuitive risk assessment, reflecting
attitudes or beliefs about potential harm while working in the laboratory.

(3) Practice of IPC
guidelines

Exposure and post-
exposure prophylaxis
(PEP)

Refers to the actual exercise and use of measures that minimise the risk of
physical harm in the workplace.

PEP refers to the participants’ exposure to injuries by a needle or any sharp
instrument contaminated with blood or any body fluids including the
administration of treatment following that exposure in order to prevent or reduce
the likelihood of transmission of infection.

(4) Associations
among knowledge,
attitude and practice

Associations among knowledge, attitude and practice refer to the extent of
knowledge and understanding of the IPC guidelines associated with the
participants’ attitude and their actual practices.

(5) Barriers and
facilitators to
implementation

Barriers and facilitators refer to factors that enable or inhibit the implementation
of IPC guidelines.
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(1) Knowledge of IPC guidelines

There was a lack of standardised criteria for classifying knowledge as ‘poor’, ‘moderate’ or
‘good’ across studies. However, it has been concluded that the term ‘poor knowledge’ was
generally used when < 50% of participants had adequate knowledge of the information about
IPC guidelines. Similarly, the terms ‘moderate’ and ‘good’ knowledge were used when the
participants with adequate information about the guidelines were between 50—70% and >70%,

respectively. These thresholds are applied for the remaining themes.

Knowledge was examined in 18 studies. Eleven studies (64,83,85-87,91,93,96,102,104,110)
reported good knowledge of IPC precautions among laboratory staff. Ndu et al. (83) attempted
to differentiate between the knowledge among two groups of healthcare professionals: doctors
and laboratory staff. Although the authors found there were differences between the two groups
regarding their knowledge of IPC components, both showed a good level of knowledge (76.2%
in doctors and 67.6% in laboratory staff). About 55.4%—84.7% of laboratory staff had a good
level of knowledge, as reported in studies (85—87), and it should be clarified that the number
of laboratory staff included in these studies was very low compared to other HCWs (13/150;
29/49; 58/605, respectively). The reported results of knowledge in studies
(64,91,93,96,101,110), were (81.97%, 66%, 84%, 75%, 82% and 80.7%, respectively).
Because a small number of laboratory staff (10) participated in study (91), it may not be an
accurate representative of laboratory staff. Rabaan et al. (64) assessed the knowledge of IPC
policies and guidelines, but it is considered a low-quality study because it contains no
information regarding the inclusion/exclusion criteria of its study sample. Almost all the

technicians were knowledgeable about IPC precautions (100%) in the Lebanese study (104).

In contrast, four studies (49,78,80,90) reported moderate knowledge of IPC precautions among
laboratory personnel. In Fadeyi et al.’s study (80), only 58.2% of the participants were aware
of safety precaution principles, while in Ibeziako and Ibekwe’s study (78), 50.4% of the
respondents were aware of IPC precautions. The results of Izegbu et al.’s study (49) showed
that only 20.8% of the participants had heard of IPC precautions and only 37.5% of these could
define and state their objectives. Only 51% of the participants knew that the standard method
of discarding needles is without recapping (90). However, this study had flaws in the study

design because no information regarding the inclusion/exclusion criteria of its study sample
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were reported. Furthermore, the instrument used for data collection was not pretested to check

its validity and reliability.

The remaining three studies (42,95,101) reported a poor level of knowledge among laboratory
staff. The reported results of knowledge in study (95) was (32%), in Akagbo et al. the reported
level was (37.0%) (42), and only 38% of respondents had a good level of knowledge in the
Yamani study (101). It is important to highlight that the findings of study (42) were drawn
from only five laboratory members of staff out of 100 HCWs.

The participants of one qualitative study included in this review claimed that many infection
control decisions were made by those who have a non-medical background or are non-
knowledgeable in infection control. In addition, all the study’s participants acknowledged poor
knowledge of infection control and reported that IPC guidelines were not well taught at the
under- and postgraduate levels of education. Poor knowledge of disinfection and sterilisation
were also reported because standards and guidelines had not been updated in the laboratory

(100) (see Table 2.7).

Immunisation against infectious diseases

Assessment of the immunisation status of laboratory staff was reported in eight studies. In the
KSA, 60% of respondents who worked in laboratories had been vaccinated against hepatitis B
(91), and 87% had received a smallpox vaccination in their lifetime (98). However, the
situation in Nigeria is different, with findings revealing that awareness of the hepatitis B Virus
(HBV) vaccine was inadequate, with only 46.2% of the respondents aware of the availability
of the HBV vaccination at their workplace even though 72.3% were willing to be vaccinated

80). It was further found that 91.5% of the participants were not immunised against HBV (49).
P p

Results from India were similar, in that 91.5% were not immunised against HBV (95).

Meanwhile, in Pakistan, 90.9% of participants were vaccinated against HBV (90).

A Kenyan study’s authors found that all participants were aware of the importance of the
vaccination, but because it was optional in their institution, they chose to remain unvaccinated
(108). Meanwhile, in Afghanistan, 78.0% of a study’s participants were vaccinated despite the
fact that the HBV vaccination is not covered by the government and HCWs have to pay from

their own funds to receive it (103).
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Training on IPC guidelines

Thirteen studies’ authors reported the results of training on IPC guidelines.

In a Nigerian study, only 13.8% had received training on universal precautions (78), and the
authors of this study investigated how low and unequal levels of training among staff contribute
to poor knowledge of and compliance with those guidelines. The training level was similar
between medical doctors and laboratory staff (53.1% for the former and 58.1% for the latter).
However, in Ndu et al.’s study (83), 73.5% of laboratory staff had received training on wearing
and removing PPE, which may contribute to the low use of PPE among doctors compared to

laboratory staff.

In a study by Desta et al. (87), participants who had undertaken IPC training amounted to
35.33%, and there was an association between training and practice. Only 36.8% of the
participants had taken biomedical waste management training, which led to overall

unsatisfactory level of knowledge, attitudes and practices scores in the study (85).

Training status was reported in two Saudi studies. In one study, 68% of the participants reported
receiving training in laboratory safety either through a course during college education or
through training workshops at the workplace (93). However, the results showed that some
unacceptable behaviours in laboratories were associated with lack of training in IPC
precautions. Of the participants, 23.06% reported having received no training (64), and when
the participants were asked to identify factors that contribute to the spread of infection in the

hospital, 51.7% reported no infection control training program as a factor.

A Tanzanian study revealed that the percentage of the study sample who had received training
on universal precautions was 98.5%. It also reported that previous training was significantly
associated with good practice (P<0.001) (102). The authors of a Pakistani study found that no
formal biosafety training had been provided to 84.2% of the participants (89). In Ghana, it was
reported that only 48% of one study’s participants had regular training in IPC precautions (42),
and in Yemen 67% and 32% of private and public laboratory staff had received training,
respectively (101). Among the participants in a Bangladeshi study included in this review, only

54.2% of the participants reported having received formal safety training (110). After
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investigation, no associations found between training and practice in all four studies

(42,89,101,110).

(2) Attitude to IPC guidelines

There was a lack of standardised criteria for classifying attitudes as 'poor,' 'moderate,' or 'good'
across studies. However, it was generally concluded that a 'poor attitude' referred to cases
where less than 50% of participants demonstrated positive behaviors towards IPC guidelines
(such as avoiding eating, drinking, or smoking in the laboratory). A 'moderate attitude' was
indicated when 50-70% of participants exhibited positive behaviors, while a 'good attitude'

was applied when more than 70% of participants followed the guidelines appropriately.

The attitude of laboratory staff to IPC precautions were examined in ten studies.

Good attitudes were reported in four studies (92,93,96,104). This result was observed in three
departments in laboratories: 83.3% in a pathology department, 75% in a biochemistry
department and 100% in a microbiology departmen (96). Only eight from 73 (11.0%)
technicians showed some behavioural lapses inside the laboratory: eating, drinking, smoking
or pipetting with their mouths (104). In Khan et al.’s study (92), although the majority of
respondents demonstrated good behaviours towards the use of IPC protective measures
(58.8%), they displayed poor behaviours towards their active participation in infection control
programs (24.2%). Meanwhile, in Khabour et al.’s study (93), 24.2% of participants ate, drank

or chewed gum, 18.3% used cosmetics and 24.6% used their mobile phones in the laboratory.

Four studies reported moderate attitudes (80,85,86,110). In Fadeyi et al.’s study (80), 60.0%
of the participants were willing to eat and drink in the laboratory, while in Ahammed et al.’s
study, 58.3% of the participants sometimes ate in the laboratory (110). The reported attitudes
levels in study (85) and (86) were 66.2% and 66.1%, respectively.

Poor attitude levels are observed in two studies (49,95). In Izegbu et al.’s study (49), 45.6% of
the participants ate in the laboratory and 47.0% of them stored food and water in refrigerators
meant for the storage of body fluids and chemicals, attitudes that indicate a disregard for IPC
and safety precautions. The results of Zaveri et al.’s study (95) matched exactly the findings
from Izegbu et al.’s study (49).
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Perception of risk

Only three studies in this review were related to risk perception among laboratory staff.

Only 23% of laboratory workers in the UK thought they were at some risk of HIV infection in
their occupational setting; this low percentage may relate to a high knowledge of safe working
practice and practical working experience, or that they worked in safe laboratory using safe
practices (99). A study assessing prion disease risk perceptions among laboratory staff in
Canada found that 18% believed they were at risk of prion transmission when processing prion-
associated specimens and 81% would be more comfortable processing specimens if safety
guidelines existed and were used in their laboratory (107). One qualitative study concerned
HCWSs’ perceptions of occupational risk of HIV transmission (84). Alemie (84) reported that
all the participants were aware of the risks of acquiring HIV in healthcare settings and all of
them were worried about the inadequacy of protective materials required to prevent HIV

transmission, which was mentioned as the main reason for perceived high risk (see Table 2.7).

(3) Practice of IPC guidelines

There was a lack of standardized criteria for classifying the practice of IPC guidelines as 'poor,’
'moderate,' or 'good' across studies. However, it was generally concluded that 'poor practice’'
referred to cases where less than 50% of participants adhered to IPC guidelines (e.g., improper
hand hygiene, failure to use personal protective equipment). A 'moderate practice' was
indicated when 50-70% of participants followed the guidelines, while 'good practice' was
applied when more than 70% of participants consistently adhered to the recommended

practices

The majority of studies (n=25) in this review focused on laboratory staff practice of IPC

precautions.

Six studies were Nigerian, and the authors of those included in this review assessed how IPC
precautions were practised in laboratories. Poor practice results were reported in two studies
(43%) (49), and (45.6%) (82). Moderate findings were reported by Fadeyi et al. (80) in that
69.2% of the participants wore gloves when handling samples, and in Sadoh et al.’s study
(111), 63.8% of the participants always used PPE. The findings in Ndu et al.’s study (83)

demonstrated that laboratory staff reported good practice and greater use of PPE such as gloves
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and coveralls than doctors (100% and 35%, respectively). The same level of good practice was

reported in Ibeziako and Ibekwe’s study (78), with gloves were used by 86.6% of respondents.

One Ethiopian study showed a good level of practice (85) (77.4% of the respondents).
However, two other studies (87) and (86) showed moderate results (57.3% and 66.1%,

respectively).

In the KSA, it was observed that only 27% of one study’s participants reported wearing gloves
all the time when completing tasks, while 48 (69%) did so only occasionally (91). It was further
documented that 10-25% of laboratory injuries occurred while recapping a used needle (91).
Nevertheless, Khabour et al.’s study (93) demonstrated good levels of practice among
laboratory staff, and the majority (> 80%) of participants following guidelines for disposal of
medical waste, decontamination of sample spills and use of protective laboratory coats and
gloves, among other measures. Moreover, Binsaleh et al. reported that about 72.3 % of the
laboratory technicians participating in their study had high scores for wearing PPE during the
COVID-19 pandemic (94).

Two Indian studies indicated good practice levels (95) and (96). All the participants of one
study wore gloves during laboratory work (95), and 66.7%, 81.5% and 100% of participants in
the pathology, biochemistry and microbiology departments, respectively, gave positive

answers to the practice questions in the study’s questionnaire (96).

All three studies conducted in Pakistan demonstrated a poor level of practice. There was a lack
of awareness of good laboratory practices reported in Nasim et al.’s study (88) (because 46.2%
of the participants did not use any kind of PPE, and almost 39.5% recapped used syringes
regularly), and 46% of the participants reused syringes either occasionally or regularly (89).
Qazi et al.’s study (90) yielded poor results because 80.3% of 208 participants recapped

needles, leading to 31.3% experiencing a needlestick injury while recapping.

The studies conducted in Lebanon (104), Kenya (108), and Tanzania (102) showed good levels
of precactice. In them, 93.2% of participants wore gloves while working in the laboratory (104),
97.8% used PPE (gloves, overalls, gumboots, mouth masks and other protective equipment)

when handling medical waste (108), and 77.0% applied universal precautions (102).
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Conversely, the studies from Yemen (101), Afghanistan (103) , and Bangladesh (110) revealed
a poor application level and the study from Ghana (42) revealed moderate attitude levels. In
Afghanistan, 57.8% of respondents reported that they always recapped the needle after giving
an injection (103), while in Yemen only 32% of respondents had good practice of IPC
precautions (101). Only 50% of respondents always protected themselves from injections, and
about a quarter of the respondents did not recap needles after use in Ghana (42). In addition,
75.5% of the participants never washed their hands before putting gloves and only 36.5%
always used PPE in Bangladesh (110).

The participants of Ider et al.’s study (100) conducted in Mongolia perceived that hand-hygiene
practice among health professionals there was low. They also wondered why, despite most
hospitals conducting staff hand-hygiene training once or twice a year, hand-hygiene practice
remained poor. The main reasons for this may be the unavailability of hot water and sinks and
a poor supply of soap, poor supply of alcohol-based hand sanitisers and skin care products, and

a high workload for health professionals (100) (see Table 2.7).

In one study conducted in China, the authors aimed to assess infection control practices among
COVID-19-infected HCWs (105). Before the COVID-19 outbreak, 53.4% of respondents
always followed the procedure for wearing and removing PPE, 66.0% always wore masks and
51.5% wore gloves in their routine work. However, approximately 41.8% of the participants
thought their infection was related to PPE and utilisation of common equipment (masks and
gloves), either owing to inadequate provision of PPE or to insufficient protection provided by

the PPE they had.

Exposure and post-exposure prophylaxis

Ten articles reported on exposure to injuries and PEP following injuries.

In Nigeria, 53.23% of the participants in one study had had cuts or punctures from needles and
had used first aid in the laboratory (49). Although 94% of the laboratories had first aid boxes,
only 28.78% of the staff made use of them (49). In Fadeyi et al.’s study (80), despite the fact
that 79.2% of respondents were aware of the availability of PEP for HIV and HBV, only 1.5%

positively responded to presenting themselves and had PEP following any laboratory accidents
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(80). Half of the laboratory workers who participated in the study (81) had experienced needle

pricks, and only 25.7% of exposures were reported to the staff clinic.

Four of the seven participants in Alemie’s study (84) in Ethiopia had experienced accidents:
needlestick injuries or exposure to blood or other body fluids, and their explanations for the
accidents indicated that they were frequent. Many of the injuries/accidents were followed by
commencement of wearing PEP, which, however, was mentioned by some to be less practised

although they were well aware of it (84) (see Table 2.7).

No percentages of accidents were reported according to studies (88) and (89), but 83.4% and
89.3% of laboratories did not maintain any accident records, respectively. In Rabaan et al.’s
study (64), about 31.3% of the participants had experienced a needlestick injury while
recapping; however, only 24.2% of those who had experienced an injury were aware that they

should use PEP.

A similar situation was noted in a Saudi study, where 74% of participants had a history of
needlestick injuries, and only 21% of those had reported the injuries to the hospital authorities

91).

In India, 53.23% of the participants in one study had been injured by needles and sharp
instruments. However, only 28.78% of them made use of first aid supplies after their injury

(95).

A Cameroonian study’s authors (106) reported exposure and PEP and the results of their study
agreed with the results of the Indian study (95). This showed that a high proportion of
participants (58%) had poor knowledge of PEP and 60.6% had a positive attitude towards PEP.
About 50.9% of all participants had had at least one occupational exposure, but only 19.1% of

PEP incidents were recorded among exposed participants.
The reported data on occupational accidents/injuries from the included studies rely on the

participants’ memories of past exposure, which may therefore make them susceptible to recall

bias.
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(4) Associations among knowledge, attitude and practice

The authors of only three of the included studies examined the associations/correlations among
knowledge, attitudes and practices. One study found a significant correlation between
knowledge and practice regarding IPC precautions (r=0.76, p<0.001) (88,89,102). The
correlation between knowledge and attitude was significant (r: 0.12; P<0.001) (92), and there
was an association between adherence to IPC guidelines and infection prevention practices

(87).

(5) Barriers and facilitators to implementation

One quantitative and one qualitative study explored barriers and facilitators to the

implementation of IPC guidelines.

It was found that the factors that positively promote consistent adherence were: education in
standard precautions, providing facilities with PPE, and strong management support for safety.
An increase in workplace demands and expectations negatively affected consistent adherence
(97). In Mongolia, a qualitative study assessed perceptions of laboratory staff regarding the
main barriers and challenges to the implementation of effective infection controls in the
hospital. They found poor IPC education, limited laboratory capacity, poor disinfection and
sterilisation, and low compliance with hand hygiene to be the major barriers to implementation
(100) (see Table 2.7). Although the researchers examined issues from the participants’
perceptions, the shortcomings in how this study was conducted could have been mitigated by

use of large-scale quantitative and a mixed-method investigation.

Table 2.7: Summary of the results with the original quotes (0Q) from the studies included
in review (exemplifying the themes of interest)

Theme Original quotes

“It is extremely difficult to convince people at the ‘top’ because they
Knowledge of IPC | are non-medical [Military hospital doctor].” [Ider et al., 2012]
guidelines (0Q1)!0

> Are you really going to throw this money to garbage?’” asked our
hospital financial officer about the budget proposal for syringe
boxes [ICP].” [Ider et al., 2012] (0Q2)!%
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“At the medical university I trained to be a hygienist, most of our
classmates now work as hygiene inspectors. It was quite challenging
for me to decide to work at the hospital. When I started work, I had
to learn [1C] from scratch from our colleagues.” [Hospital ICP]"
[Ider et al., 2012] (OQ3)!%

“Those doctors and nurses who went for overseas training or those
who have good English quite often bring me information about new
modern hospital infection prevention methods... and disinfectants.
Every time they explain something to me, 1 feel that I was supposed
to be teaching them, not them teaching me [Hospital ICP]" [1der et
al., 2012] (0Q4)!%

Practice of IPC
guidelines

“Everybody knows when and how to wash their hands but they
don’t [Hospital manager]” [Ider et al., 2012] (0Q5)!*

“It [disinfection and sterilisation] is the most unattended area of
infection control. What we do is just replace a few autoclaves in
hospitals and that is it. We need to do a lot in this area [MoH].”
[Ider et al., 2012] (0Q7)!%

Risk perception

“Our hospital has to do the following activities in order to handle
work related risk of HIV transmission: giving service to HIV patients
in a separate place and taking extra care, training healthcare
workers on infection prevention, and organizing a committee that
can follow the use of universal precautions in the hospital (4 26-
year-old medical laboratory technologist) ” [Alemie et al., 2012]

(0Q11)*

Exposure and
post-exposure
prophylaxis

“I know three laboratory technicians who sustained needle stick
injuries and took post exposure prophylaxis. During the incident,
one of them, a friend of mine, shouted and immediately burst into
tears and he even tried to cut his finger (26-year-old medical
laboratory technologist)” [Alemie et al., 2012] (OQ12)3

Barriers and
facilitators to
implementation

“Last year, our [hospital] budget for syringe boxes was cut by the
financial people at the Ministry of Health and later in the Ministry of
Finance. I was blamed... for not meeting these people and
explaining properly for what and why this money was planned
[ICP]” [Ider et al., 2012] (OQ13)!%0
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“Most of my time [ spend doing various administrative tasks plus
dealing with waste disposal, cleaning, sterilization, sewage problems
and even fighting against cockroaches and mice [Hospital ICP]”
[Ider et al., 2012] (0Q14)!%

“Most of our lab equipment is from the 60s and 70s... Often we face

shortages of reagents and disks... We only do bacteriology tests ... It
is rare for anaerobic bacteria...We don’t identify bacteria to species
level. There are no national standards for laboratory methods... We

have a very high workload [Tertiary hospital lab physician]”

[Ider et al., 2012] (0OQ15)!%°

2.4 Discussion

This review has focused on the level of knowledge of, attitudes to and practice of IPC

precautions/guidelines among staff working in laboratories in different countries.

The review was conducted by unpacking knowledge, attitude and practice in particular themes,
and the definition of each theme was identified from the studies included in the review. Several
differences in knowledge, attitude and practice were observed between and within countries.
Generally, the available evidence shows that there was good! knowledge, good attitudes and
moderate immunisation status, but still poor practice of IPC guidelines among laboratory
workers. Evidence is lacking as to risk perceptions, and it was low based on the evidence from
the available articles. Exposure to blood and body fluids through cuts or punctures from needles
and sharp instruments was high among laboratory staff; despite high incident rates, the
reporting of these accidents to management and use of PEP was low. A poor level of training
was received by laboratory staff, and some studies revealed a strong association between
training and knowledge and good IPC practices. Although the evidence was not abundant, there
is a clear association among knowledge, attitude and practice. A lack of guidelines, poor access
to PPE, a lack of training and education and the immense pressure of emergency situations
were the main barriers highlighted in this review. The findings reveal a need to improve the
availability of guidelines, enhance PPE availability, and provide regular training on IPC

guidelines.

! Good = The majority of studies reported results >70%; Moderate = The majority of studies reported results
that vary between >50% and <70%; Poor= The majority of studies reported results <70%.
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Different definitions of knowledge were used in the studies, reflecting a lack of stable policies
and guidelines; this may be attributable to different IPC recommendations being made by the
CDC and the WHO. Similarly, different levels of knowledge were reported in the studies.
However, some studies were considered to be of a low quality according to the JBI-CAT, and
in addition the number of laboratory staff included in the review was very low. It is interesting
to note that there is a positive improvement in the awareness in Nigeria, while the opposite is
shown in KSA. This may be due to a lot of uncertainty among some staff regarding infection
control policies and guidelines in their unit, which might contribute to carelessness in and lack

of awareness of the application of procedures.

The findings on laboratory staff’s attitudes towards IPC guidelines focused more on eating,
drinking, storing food in refrigerators and using mobile phones. None of the researchers
reported any reasons for this poor attitude. The question is, could this mean that laboratory
staff do not understand the dangers of eating and drinking in the laboratory, or are there other
factors convincing them that this behaviour is acceptable? Or is it another issue such as not
having time to take a break and eat elsewhere? Yet there is clearly a need to clarify the reasons
behind these risky behaviours and poor attitudes so they can be addressed to prevent the

establishment of a poor work culture.

In line with the reasons for poor practice reported earlier, it should be clarified that most of the
studies whose authors assessed practice in this review were limited by the self-reporting
method, which may have produced a less favourable picture of practice than is actually the
case, with some participants possibly overestimating the extent to which they practice and
comply with IPC precautions. Using a combination of observation methods, interviews and a
questionnaire to assess practice may produce more accurate results than asking about practices
only in a questionnaire. Combining these methods may moreover help to reduce the likelihood

of reporting bias and observer-induced changes in practice.

Evidence on risk perceptions was very low in this review, with few laboratory staff members
included in the data from the studies making it difficult to draw meaningful conclusions. The
same applies to the associations among knowledge, attitude and practice. Although a clear
association was observed in this review, a definitive conclusion was not reached and more

studies in this area are recommended
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The lack of reporting on the incidence rate and on the use of PEP may be due to a lack of
awareness of the importance of PEP, fears of stigmatisation and job insecurity (111). Therefore,
hospital authorities should establish a continuing health education programme to inform
laboratory staff on IPC measures, with particular attention paid to the immediate action
required after injury, reporting injuries and the use of PEP. In addition, setting up a monitoring
team is needed to actively continue monitoring all occupational injuries and exposures so as to

guarantee their appropriate reporting and management.

The overall training level was poor, as shown on the aforementioned evidence that training
programmes for laboratory staff can affect their adherence to, knowledge of, behavior towards
and practice of IPC precautions. It is therefore recommended that they receive enough training
on awareness, importance and practice of IPC guidelines and examination before gaining a

license to practice a laboratory profession.

Similar to this review, a recent review of the occupational hazards among HCWs in Africa
showed a lack of PPE as a common reason for poor practice (114). This indicated a need for
national policies to address the low availability and in some cases the complete absence of PPE
in many low-income countries. The findings of a Ghanaian study (42) highlighted how
complying with IPC precautions sometimes interferes with HCWs’ ability to provide care. The
study reflected how a warmer climate means that HCWs are exposed to heat stress, which may
limit their compliance, may make the use of PPE more uncomfortable than in cooler climates,
and could even be life-threatening (115). Consequently, the standards for the production of

PPE should take warmer climates into consideration to promote adherence.

There is a need for more mixed-methods studies to assess the knowledge, attitude and practice
of laboratory staff to reduce biases during data collection and using a combination of interviews
and a questionnaire may produce more accurate results than asking about attitudes and
practices only in a questionnaire. Furthermore, larger-scale studies are needed to collect more

evidence about risk perceptions among laboratory staff.

The review had a number of limitations. Firstly, some of the included studies in this review
were focused on laboratory staff alone as participants, while others were focused on all HCWs

such as nurses and doctors, in addition to laboratory staff; therefore, certainly a higher level of
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knowledge, attitude and practice may have been attained and reported in the ones that were
only focused on laboratory staff than in the broader studies. Secondly, because a narrative
synthesis approach was followed and insufficient numerical data were available, there was no
assessment of publication bias because it does not allow funnel plots to be presented. Finally,
only studies published in the English language were included. Thus, a potential language bias

might be considered a limitation of this review.

2.5 Conclusion

This systematic review has shown a clear gap among knowledge, attitude and practice, which
indicates that laboratory staff are at high risk of acquiring infections in the workplace. These
findings suggest that training (including IPC precautions, safety policies, safety equipment and
materials, safety activities, initial biohazard handling, ongoing monitoring and potential
exposure) for laboratory staff to increase their knowledge of IPC precautions could improve
their use of these precautions. It is also recommended that hospital administration and/or policy

makers should provide a suitable action plan for the implementation of IPC guidelines.

The main purpose of completing this systematic review was to provide a clear overview of
implementation and knowledge, attitude and practice of the IPC guidelines before conducting
this mixed-methods research. Limited evidence for KSA (all were quantitative studies)
included in this review suggested the need for such mixed-methods research to draw a
comprehensive picture of the implementation of the IPC guidelines among laboratory staff in

KSA.
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Chapter 3 Aim and objectives

3.1 Aim of the study

This study aimed to explore the implementation of the IPC/biosafety programme in KSA from
the laboratory staff, allied health professionals and infection control specialists’ viewpoint and
to assess knowledge, attitudes and practices of recommended polices and procedures. In so
doing, it examined how knowledge related to risk perceptions affects actual practice among

laboratory staff.

3.2 Objectives of the study

- To assess laboratory staff, allied health professionals and infection control specialists’
knowledge, attitudes and practices of IPC/biosafety guidelines in KSA hospitals.

- To examine to what extent laboratory staff, allied health professionals and infection control
specialists comply with IPC/biosafety guidelines in KSA hospitals.

- To examine the relationship between knowledge, attitudes and practices (compliance with
IPC guidelines) and staff personal characteristics (i.e., age, gender, education, training, years
of experience, etc.).

- To determine the laboratory staff, allied health professionals, and infection control specialists’
opinions of the implementation of the IPC/biosafety guidelines and their association with staff
personal characteristics (i.e., age, gender, education, training, years of experience, etc.).

- To assess the relationship between knowledge of risk perception and staff practices.

- To determine whether relevant facilities meet the laboratory requirements (supplies,
equipment, etc.).

- To determine the factors that hindered and/or facilitated the successful implementation of the

IPC/biosafety guidelines.
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Chapter 4 Methodology

This chapter explains the methodology employed to seek answers to the research questions and
meet the aim and objectives of the research, including the research design and the procedures
that were used. The first section presents the study design, followed by the rationale behind
choosing a mixed-methods approach. Thereafter, an explanation of and rational for the data
collection instruments used are provided. The research process, including information about
the study setting, the study participants, and the ethical considerations raised by the study, is
also presented. This is followed by a detailed description of the method used for both the

quantitative and qualitative data analysis. The final section gives a summary of the chapter.

4.1 Study Design

To achieve the aim and objectives of the study, an explanatory mixed method approach was

employed, with two methodological designs utitised in parallel:

1. A quantitative study used a structured self-administered questionnaire to investigate
the participants’ socio-demographic characteristics, educational characteristics,
work experiences, knowledge, attitudes towards, and perceptions and practices of

IPC implementation.

2. A qualitative study deployed semi-structured interviews, drawing on
Normalisation Process Theory (NPT), to examine the participants’ behaviour,
attitudes towards, and perceptions of the implementation of IPC guidelines, to
identify any issues with the current programme and where improvements could be

made, and give reasons for good, poor, or no compliance with the guidelines.

4.1.1 Mixed methods study

According to a paper by Johnson et al. (111, p.123), “Mixed methods research is the type of
research in which a researcher or team of researchers combines elements of qualitative and
quantitative research approaches (e. g., use of qualitative and quantitative viewpoints, data
collection, analysis, inference techniques) for the broad purposes of breadth and depth of

understanding and corroboration.”. A mixed methods study design provides a more holistic
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understanding of the factors influencing the implementation of relevant guidelines among high-
risk groups, allowing for a greater degree of comprehension than possible if a single method
were used. Using multiple methods of data collection has been shown to improve the data's

validity and reliability, as well as their interpretation (117).

This research employed a mixed-methods approach by combining quantitative and qualitative
data for two primary reasons. Firstly, it is suitable for answering research questions concerning
knowledge, attitudes, and practices regarding IPC guidelines; second, it is suitable for
obtaining complementary extension data in order to fully understand the implementation

process of IPC guidelines from various perspectives.

One aspect of quantitative research is that it "is a set of strategies, techniques and assumptions
used to study psychological, social and economic processes through the exploration of numeric
patterns" (118, p.2828). It was used in this study to obtain comprehensive data that provide a
general understanding the personal knowledge, opinions and perceptions of laboratory staff
and allied health professionals regarding the implementation of IPC guidelines by using a self-
administered questionnaire that affords an assessment of knowledge, attitudes, practices, and

perceptions of the implementation of IPC guidelines.

Qualitative research is useful in enabling a deeper understanding of a target group's
experiences, values, behaviours, opinions, and contexts in this study regarding the
implementation of IPC guidelines. Consequently, this qualitative dimension of the research
explores the implementation of IPC guidelines using NPT (119), which fits in with the overall

aim and objectives of the study.

The findings from the quantitative study were used to develop materials for the qualitative
study, with the aim of exploring the reasons for poor knowledge, attitudes, or practices related
to IPC guidelines, as reported in the quantitative study. In addition to the identification of any

problems within the current program and highlight areas for improvement.

4.2 Study Setting

The study took place in tertiary care hospitals located in the Western (Makkah) and Central
(Qassim) Regions of the KSA. Jeddah is the main port of entry for Makkah visitors, and it is
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the primary Saudi seaport (see Figure 4.1). In 2023, The estimated population was 3.7 million,
of which 2.01 million were non-Saudis (120). The Saudi Arabian National Guard soldiers and
their families receive health services provided by The Ministry of National Guard-Health
Affair (MNG-HA) through the tertiary hospital (King Abdulaziz Medical City-Jeddah
(KAMC)) with a 751-bed capacity and five primary healthcare centers. Approximately, over
5000 HCWs work there including 110 laboratory staff and 30 Infection Control Specialists
(121).

Buraydah is the capital and largest city of Qassim Region, in the centre of the Kingdom (see
Figure 4.1). In 2023, it had a population of 1.3 million, including 409,689 non-Saudis (120).
King Fahad Specialist Hospital (KFSH) is one of the biggest tertiary hospitals in Buraydah,
with a 574-bed capacity. It provides health services for all the community under the supervision
of the MoH (122). Approximately, there are more than 2000 HCWs work there including 125

laboratory staff and six Infection Control Specialist.

Hayat National Hospital (HNH) is a private hospital, also located in Qassim Region and is
managed by Hayat International Hospital Company and subject to regulation by MoH (123). It
has around 265 beds and approximately 600 HCWs work there including 20 laboratory staff

and four Infection Control Specialists.

Figure 4.1: Map of the KSA (underlining the location of the current study), (Source:
((124))
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4.3 Study Population

The study participants, at the time of data collection, were recruited from KAMC, KFSH, and
HNH. All laboratory staff (including: Admins, specialists, technicians, and laboratory
assistants) working in all laboratory sections (such as haematology, biochemistry, serology,
microbiology, molecular biology, blood bank, and blood sampling) were included in the study.
In addition, allied health professionals responsible for collecting and delivering patients'
samples from all hospital sections to the laboratories (for example, phlebotomists and nurses)
in the selected hospitals were included. To be able to gather views from different stakeholders
in the selected hospitals, Infection Control Specialists responsible for collecting and analysing
data on healthcare-associated infections, identifying outbreaks, and using and encourage using
of appropriate prevention strategies to prevent and control further spread of infection across all
healthcare facilities’ departments (125), were also included. Staff on maternity leave or annual

vacation during the study period were excluded.

4.4 Quantitative Study

4.4.1 Study participants

The study participants during quantitative data collection (September 202 1-January 2022) were
recruited from KAMC, KFSH, and HNH. All laboratory staff and allied health professionals
were included and were recruited through a stakeholder in each hospital (who was also included

in the study).

4.4.2 Sampling

Sampling technique

A convenience sampling method was used to recruit participants and to obtain a population-
based sample. It is a type of non-probability sampling where study participants are selected for
inclusion in the study because they are easily accessible by the researcher (126). Taking into
consideration the location of the hospitals, the availability of the participants, and cooperation

from the hospitals, a convenience sampling method was deemed appropriate.
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4.4.3 Study location of the quantitative study

An online survey software, Qualtrics, was utilised to administer the questionnaires. This
approach was taken due to the restrictions on travel as a consequence of the COVID-19

pandemic.

4.4.4 Materials and resources

Questionnaires

Drawing upon the results from the systematic review of IPC guidelines, as well as utilised and
validated questionnaires from prior research conducted throughout the world (103) and (127)
with similar aims and objectives to this study, a structured self-administered questionnaire was
developed in order to assess and measure the participants' knowledge, attitudes, and practices

of IPC guidelines.

The questionnaire consisted of multiple-choice questions developed to be appropriate for the
study participants. This approach has the advantages of greater reliability, greater suitability
for assessing knowledge levels, and more standardised responses. The items' response options

were designed to be as simple as feasible using ‘true’, ‘false’, and ‘don't know’ options.

Using an ordinal Likert scale, the participants were asked to express their personal perceptions
and opinions regarding attitudes towards and perceptions of the implementation of IPC
guidelines. They could express agreement or disagreement with statements on a 5-point scale:

5-strongly agree, 4-agree, 3-neutral, 2-disagree, 1-strongly disagree, and ‘I don't know’.

In order to assess the participants' practices of IPC guidelines, the adverbs of frequency options

were used, including: ‘always’, ‘often’, ‘sometimes’, ‘never’, and ‘not relevant to my role’.

The questionnaire was translated into Arabic and then back-translated into English to guarantee
lexical equivalence. An English- and Arabic-speaking translator edited the final questionnaire.
In this sense, face validity served to guarantee translation authority. The research team
members who were experts in the research and the medical fields (MP, GM, VM, and MA)
also evaluated each question's clarity, relevance, simplicity, and consistency with the rest of

the questions to determine whether it was legitimate in terms of material.
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The final version of the questionnaire had 64 items, divided into five main sections, with the
first 12 items detailing sociodemographic and personal traits such as gender, age, nationality,
highest level of education, occupation, and others. The second section contained 18 items and
was used to explore the participants' awareness and knowledge of IPC guidelines, including
the level and source of information about IPC guidelines, general questions about IPC
guidelines, and some questions related to knowledge of PEP. The third section measured
attitudes by utilising 11 items on a five-point Likert scale to gauge behaviour and attitudes
towards IPC guidelines. The fourth part encompassed 12 items assessing the participants' daily
practices and use of IPC guidelines. The final section was about determining the participants
perceptions regarding the implementation of IPC guidelines, which was evaluated using a five-
point Likert scale on 11 items. In this section, questions were added from the NPT
questionnaire (NoMad) to assess the implementation processes from the perspectives of the
individuals involved in the implementation of IPC guidelines (128). The questions from the

instrument were modified to be relevant to the study of interest (see Appendix C).

4.4.5 Pilot study

An online pilot study was conducted before the actual data collection in order to enhance the
questionnaire's internal validity and reliability, anticipate any difficulties with the technique,
data collection, and analysis, and determine whether or not changes were necessary. The study
questionnaire was piloted with a small number of volunteers, all Saudi nationals employed at
different hospitals at the MoH and the MNG-HA (eight laboratory staff and two Infection
Control Specialists). They were selected to closely represent the target population in the study
hospitals. The volunteers were asked to complete the questionnaire and then provide feedback
in order to identify any problems with the questions, such as difficultly or vagueness. Their
replies were also examined to assess whether each question gave an sufficient range of
responses and whether they were presented in a logical order. Moreover, the time needed to
finish the questionnaire was tracked and used to determine its reasonableness. After the pilot
survey, a number of modifications were made, and some changes to the wording of the
questions were made for clarification, without affecting the research objectives. Each
participant took on average 25 minutes to complete the questionnaire. The final analysis did

not include any data from the pilot study.
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4.4.6 Data collection

The quantitative data were collected between September 2021 and January 2022. The
participants were invited to participate with the help of a gatekeeper who was identified through
the researcher's clinical networks in each hospital included in the study. The gatekeeper at
KAMC was a part of the research team, a member of the laboratory staff at KFSH, and a
manager at HNH. They had established communication links with the participants and
distributed the study information sheet, consent form and Qualtrics questionnaire (see
Appendix D). Documents were provided in either English or Arabic, depending on each
participant's preference. Before starting the questionnaire, the participants were required to
press the agree option in the consent form, indicating that they had read and comprehend the
research information sheet in order to be enrolled in the study. They were informed that their
responses and data would be anonymous and private, and their right to withdraw without

opposition was confirmed.

When the participants completed and reached the questionnaire's final page, they were asked
to provide their email address in order to receive a voucher, which was optional. In addition,
the investigator's contact information was provided to the participants at the conclusion of the

questionnaire in case they had any questions or concerns after completinon.

4.4.7 Data processing and entry

Questionnaire responses were transferred from Qualtrics into Microsoft Access to clean and
prepare the data for statistical analysis. The titles of some columns were modified to be easy
to read, and the wording of some self-reported answers was also modified to be matched for

all participants. Next, the data were transferred to STATA statistical software to be analysed.

4.3.8 Data Analysis

Statistical plan

Statistical software for data science, STATA software 17.0, was used for all statistical analyses.
Descriptive statistics were used to summarise the variables according to the normality of the
data, mean, and SD, median, and inter-quartile range (IQR). Moreover, frequency tables with
percentages were also used to describe the data. All items of knowledge, attitudes, practices,

and perceptions of the implementation of IPC guidelines were added together to create one
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continuous variable representing the scores for each: ‘knowledge’, “attitudes’, ‘practices’ and
‘implementation’, and the frequency tables were used to describe each of them. All p-values
were calculated with two tails, with p-values below 0.05 being considered significant. In

addition, 95% confidence intervals (CI) were utilised and reported throughout the research.

The knowledge score was the sum total of correct responses to the questions; one point was
given for a correct answer and zero for wrong answer or ‘I do not know’, and as the questions
in the questionnaire were set with the choice ‘TRUE’ as the correct answer, if a participant
chose ‘TRUE’ they were given one point, and if they chose ‘FALSE’ or ‘I don't know’, they
were given zero, and the opposite for questions 4, 6 and 8. The data related to the level and
source of IPC information, IPC general questions, and knowledge of PEP were presented using

frequency tables with percentages.

The participants' attitudes towards and perceptions of IPC implementation scores were the sum
of the level of agreement points; if a participant chose ‘strongly agree’, they were given five
points; ‘agree’ = 4 points; ‘neither agree nor disagree’ = 3 points; ‘disagree’ = 2 points;
‘strongly disagree’ = 1 point; and 0 for ‘I don't know’. Frequency tables were also used to

present that data.

The practice of IPC guidelines score was the sum of adverbs of frequency points; if a
participant chose ‘always’, they were given 4 points; ‘often’ = 3 points; ‘sometimes’ = 2 points;

‘never’ = 1 point; and 0 for ‘not relevant to my role’.

To determine the influence on the knowledge, attitudes, practices and perceptions of
implementation scores of the categorical variables for not normally distributed data, the Mann-
Whitney U test (129) was utilised when there were two levels to the variable (such as gender),
and the Kruskal-Wallis test (130) was utilised when there were more than two levels to the
variable (such as nationality and highest level of education). The Pearson chi-square test was
used as a replacement when the Mann-Whitney U test and Kruskal-Wallis test were
inappropriate, especially for determining the influence of categorical variables on knowledge
of PEP scores. For normally distributed data, the t-test was utilised when there were two levels
to the variable (131), and the ANOVA was utilised when there were more than two levels to

the variable (132).
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Because data of age and years of experience were both not normally distributed, Spearman's
rank correlation coefficient was utilised to test the associations with knowledge, attitudes,
practices and perceptions of implementation scores of continuous variables with a normal

distribution. For normally distributed data, Pearson's correlation was used.

To provide a visual representation of the relationships between knowledge, attitudes, practices,
knowledge of PEP, perceptions of IPC implementation scores, and the other variables, and in
order to allow the identification of potential confounders and biases, a Directed Acyclic Graph
(DAG) was generated. DAGs offer scientists a straightforward and transparent method for
identifying and demonstrating their knowledge, theories, and hypotheses regarding the

relationships between variables (133).

Multivariable linear regression was run to investigate the potential predictors of knowledge,
attitudes, practices, knowledge of PEP, and perceptions of IPC implementation separately as
dependent variables. All associations with a significance level of p<0.15 based on the
univariable analyses were included in the multivariable model. The modelling process used

DAG:s to avoid adjustment for mediators and to ensure adjustment for potential confounders.

The results of multivariable linear regression with independent significant variables were tested
and adjusted for potential confounders. Then, interactions and directions between significant
predictors were investigated using multivariable regression to develop the modelling
framework, and any statistically significant interactions were documented. The likelihood ratio
test was used to compare the interaction model with the main effects model to determine
whether the addition of interaction terms substantially enhances the model's fit over the main
effects model. In addition, the important assumptions of the final regression analysis such as

linearity, multicollinearity, heteroskedasticity, and normality were examined.

There were missing data across all study categories (knowledge, attitudes, practices,
knowledge of PEP, and perceptions of IPC implementation) that could lead to bias. This bias
was taken into consideration by using logistic regression analysis to identify potential bias due

to missing data in each category separately.
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4.5 Qualitative Study

4.5.1 Study participants

At the time of the qualitative data collection (January 2023—April 2023), the participants were
recruited through the same gatekeepers who were responsible for distributing the quantitative
study questionnaires. These gatekeepers agreed to assist access to potential participants by
explaining the study and obtaining their approval to share their contact information with the
researcher in each hospital included in the study. Any eligible laboratory specialists,
technicians, supervisors, managers, and allied health professionals (e.g., nurses, phlebotomists)
were invited to participate. In addition, all infection prevention and control specialists in charge
of implementing and organising IPC guidelines, as well as those with expertise developing

them, were invited.

4.5.2 Selection of participants for interviews (Sampling)

There were six in-depth interviews with participants from each hospital. Due to time and
availability constrains, only a small number of participants took part in the interviews.
Nevertheless, the data saturation was achieved and enough data was collected to answer the
interview questions and no new information were added from interviewing more participants
(134). In all, 18 participants (six from each hospital) were interviewed over a four-month
period. Purposive sampling (judgmental sampling) was used to select the interview
participants, using the gatekeepers to target those with specialised knowledge and experience.
Purposive sampling is used to obtain ‘rich information’ from a limited number of participants
chosen for their ability to provide in-depth information about the topic of central interest to
the study (135,136). The objective was to include diverse categories of staff in terms of
profession (e.g., laboratory specialists, laboratory technicians and public health practitioners),
and seniority (e.g., junior laboratory specialists, laboratory supervisors, senior public health
directors) in order to investigate the breadth of perspectives among staff instrumental in the

implementation of IPC guidelines.

4.5.3 Location of interviews

Due to challenges coordinating in-person interviews such as geographic location, the
participants’ workloads, and the researcher’s personal circumstances, the interviews took place

online via Zoom. Online interviews have the advantages of simple audio recording, saving
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time, ease of access to distant participants, and increased scheduling flexibility due to the nature

of the participants' busy lives.

4.5.4 Materials and resources

Normalisation Process Theory

Several theories, models and frameworks are now used in implementation science. In this
study, two frameworks in addition to the normalisation process theory (NPT) were considered
such as Consolidated Framework for Implementation Research (CIFR) and Reach,
Effectiveness, Adoption, Implementation, Maintenance (RE-AIM) (137). The CIFR is a
determinant framework that combines several theories to classify and explain contextual
factors in five domains including: Intervention characteristics, outer setting, inner setting,
characteristics of the individuals involved, and the process of implementation (138). The
CFIR's broad range of determinants within its domains serves as a foundation for
systematically considering and examining the factors relevant to an implementation project
(139). Since CFIR focuses only on evaluating which factors (organisational, individual,
environmental, etc.) influence the success or failure of an implementation process, it was not
considered relevant for use in this study. The RE-AIM is a framework that enables a
comprehensive evaluation of both the individual and organisational impacts of a program or
intervention and consists of five evaluation dimensions (Reach, Effectiveness, Adoption,
Implementation, Maintenance) (137,140). The RE-AIM was initially designed to offer
researchers an evaluation tool for assessing the public health or population-level impact of a
program or policy, while accounting for indicators of both internal and external validity (140).
Since RE-AIM focuses only on assessing the impact of an intervention at the population or
public health level, by the use of a structured approach to evaluate factors such as long-term
maintenance, effectiveness, and reach, it also was not considered the most suitable option for
use in this study which focused on understanding how people make sense, value and implement

IPC guidelines into practice.
The qualitative interviews were guided by normalisation process theory (NPT), which fitted in

with the overall aim and objectives of the study. NPT is a leading social process theory that

offers insights into the mechanisms explaining why the cognitive and social interactions of
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individuals and groups within their specific context are essential for successful implementation
(139). The development of NPT began with the iterative development of a comprehensive,
generic theory of implementation. This foundation led to the development of tools designed to
help implementation practitioners and researchers consider and measure key aspects of
implementation processes (141). NPT provides an explanatory framework and a set of useful
conceptual tools to help understand the dynamics of implementation, embedding, and
integration of complex interventions such as IPC guidelines (142). By focusing on the
interactions between contexts (including organisational and technical structures), actors (both
individuals and groups), and objects (such as clinical practices and procedures), it enables the
analysis and understanding of the gap between evidence, policy, and practice (143). NPT is
built up around four constructs: ‘Coherence’: the process of sense-making and comprehension
that individuals and organizations engage in, which either facilitates or hinders the routine
integration of a practice; ‘Cognitive Participation’: the work and activities individuals
undertake to encourage engagement with the new practice; ‘Collective Action’: how
individuals work together to implement practices effectively; and ‘Reflexive Monitoring’: how
individuals assess the effects of a new intervention (144). Each construct consists of four sub-
constructs, where the data is mapped as follows: for ‘Coherence’ the sub-constructs include
Differentiation, Communal specification, Individual specification and Internalisation; for
‘Cognitive Participation’ they are Initiation, Enrolment, Legitimation and Activation; for
‘Collective Action’ the sub-constructs are interactional workability, Relational integration,
Skill set workability and Contextual integration; and for ‘Reflexive Monitoring’ they are

Systemisation, Communal appraisal, Individual appraisal and Reconfiguration (145).

The study team created a topic guide which was informed by the results of the systematic
review, the online survey and the NPT constructs to achieve the aim of the research (see
Appendix E). The first part of the topic guide consisted of questions concerning the
participants' experience with IPC guidelines (profession, work experience, and the roles and
responsibilities of their jobs). The second topic contained questions investigating the
participants’ awareness and risk perceptions of laboratory-associated infections (LAIs) (are
LAIs problematic to them? Who is responsible for the management of LAIs? And are the
standards related to LAIs available?) The third, fourth, fifth, and sixth parts contained questions
based on the four components of NPT - Coherence; Cognitive Participation; Collective Action:
and Reflexive Monitoring - in order to obtain an in-depth understanding of the implementation

process of IPC guidelines from different perspectives within the target hospitals. The last part
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was focused on understanding barriers to adherence to IPC guidelines by asking the
participants about the reasons that cause low staff compliance and what potential facilitators
could be devised to improve compliance with the guidelines. The topic guide was made flexible
by adding and removing some questions based on the participants’ professions. For example,
participants who worked as infection control practitioners were not asked about LAIs (see

Section 3.5).

The interviews were designed using a semi-structured interview guide with open-ended
questions in order to allow the interviewer to investigate and expand each interviewee's

responses, and confirm that the exact questions were asked (146).

The interview topic guide was subjected to validity testing. The research team members who
were experts in the research and the medical field (MP, GM and VM) also evaluated the validity
of the content and modified the questions to ensure they were appropriate for the level of
discussion. The questions were modified based on the recommendations of the panel (MP, GM

and VM).

In-depth interviews

Interviews suited the aim and objectives of the study, especially when attempting to understand
the implementation of IPC guidelines from different perspectives. In addition to enhancing the
significance of meaning and individual narratives, interviews also permit the in-depth
exploration of related structures or contextual elements in order to collect and capture lessons

applicable to future interventions.

Eighteen in-depth interviews were conducted to obtain information about the implementation
of IPC guidelines. The interviews were conducted in either English or Arabic (dependent on
the choice of the interviewee) and lasted between 25 and 30 minutes. For the laboratory staff
interviews, the final version of the topic guide contains 24 items classified under seven
headings. The first section includes three items describing job experiences. The second section
includes three items covering LAIs. The third section discusses the coherence construct in four
items. The fourth section covers the cognitive participation construct in four items. The fifth

section covers collective action in two items. The sixth section covers reflexive monitoring in
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five items. The last section covers barriers and facilitators to adherence to IPC guidelines in
three items (see Appendix E). For the infection control practitioner interviews, the final version
of the topic guide does not include the second section (LAI part), the third section discusses
the coherence construct in three items, and the sixth section covers the reflexive monitoring

construct in only four items (see Appendix F).

4.5.5 Pilot study

A pilot study was conducted to test participants engagement with the topic guide. One
laboratory staff member from KFSH and one Infection Control Practitioner from KAMC were
interviewed via Zoom. To increase the reliability and internal validity of the study instrument,

these two volunteers were selected for their similarity to the target population.

In order to identify ambiguous or challenging questions, to determine whether all interview
questions were understood, and to determine whether the interview was of an appropriate
length and ensure that all the questions had been addressed, the pilot’s participants were asked
for feedback. Additionally, the length of the interview was timed, and the supervisory team

used that information to determine whether the interview time was appropriate or not.

Following the pilot study, minor phrasing adjustments were made to improve clarity and, as
previously mentioned, to eliminate mediator presence bias. Without impacting the study's
objectives, certain ambiguous questions were removed, and all comments provided by the

interviewees in the pilot study were taken into account.

4.5.6 The interview process

Based on the language preference of the participants (Arabic or English), a letter was sent via
email informing them of the research aim and the interview content. This letter was
accompanied by an information sheet and a consent form that described the requirements for
participating in the study. It was the same sheet and consent form that the survey participants

received (see Appendix D).
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The participants were welcomed during the interviews and asked to confirm they had read and
fully understood the study information sheet and signed the consent form, which was a

requirement before the interviews were allowed to start.

The participants were also notified about the audio recorded of the interview, retained in strict
confidence, and accompanied by notes from the meeting in order to prevent any participants
from being recognised. Before the interviews began, the participants had the opportunity to ask
questions if they needed additional clarification. They were also allowed to stop at any time

for a break during the interview.

The participants received the investigator's contact information after the interview, in case they
had questions or concerns or wanted updates on the research. Finally, Amazon e-vouchers

were emailed to all participants.

4.5.7 Qualitative interview transcription and translation

The interviews were verbatim transcribed after being reviewed and digitally recorded. The
Arabic and English interviews were transcribed by the investigator using a transcription
website (147). The Arabic interviews was translated into English and then back-translated into
Arabic to ensure lexical equivalence. The translation was carried out by the investigator and

an English- and Arabic-speaking translator.

4.5.8 Data analysis

The qualitative data were analysed manually using the technique of framework analysis (148),
comprising the four NPT mechanisms and their sub-constructs. To initiate this procedure, the
transcripts were read and reread to ensure there was a thorough understanding of the data. Next,
a list of important elements were created and coded into potential themes, guided by NPT’s
components. The NPT toolkit was used to understand how well the data related to each main
construct in this instance (149). Some data, such as information on barriers and facilitators, did
not fit within the existing constructs of NPT. Since NPT does not explicitly address barriers
and facilitators, the data was organized to highlight factors that may constrain staff

engagement, as well as those that support it.
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There was post-analysis discussion and confirmation of the themes. Two members of the
research team (HA and GM) reread the data to investigate any connections between the codes
to create coherent themes prior to refining, generating definitions, and distinguishing the

content of each NPT construct. This was done to enhance analytical validity.

Finally, ongoing analysis was conducted to refine each theme, and themes were assigned
distinct definitions in order to produce an analysis report. This repetitive process persisted until
complete agreement was reached, resulting in the final/last formulation of the questions'
answers. In order to guarantee the validity of the final list of themes, the extent of their

representation in the transcribed data was examined.

4.6 Integration of quantitative and qualitative findings

Mixed methods research can be significantly enhanced by integrating quantitative and
qualitative data (150). Use of quantitative data can contribute to creating a qualitative sample
or explaining qualitative findings, and the validity of quantitative findings can be assessed by

qualitative data.

This study conducted a narrative approach to combine the quantitative and qualitative findings
(151). Areas of agreement and dissonance were identified. In addition, an explanation of how
some of the quantitative findings could be considered as rational for some qualitative findings
and vice versa was generated. The qualitative and quantitative data were also integrated using
a map to show how they were matched, using differently coloured arrows, with each colour

representing a specific match.

4.7 Philosophical Stance

The coherence of a research project depends on the awareness of the researcher's philosophical
stance. Ontology concerns ‘What is there to know?’ (152). It entails the assumptions we make
about reality and what exists (153). A realist ontology stands at one end of the ontology
continuum, proposing an objective reality external to human experience which can be directly
accessed through research, regardless of human knowledge of it (154). At the other end of the
spectrum, a relativistic ontology posits that reality cannot be separated from human
interpretation and knowledge (154). While I value both realistic and relativistic aspects, I do

not claim to be on either side of the ontology continuum. My philosophy holds that there is a
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reality independent of our knowledge and understanding of it, as well as socially constructed
dimensions of reality that depend on social and contextual factors (155). In short, the two

versions of ontology need not be mutually exclusive.

Epistemology explores the question of ‘What can we know and how?’ (152). According to
Moon and Blackman (2017), epistemology deals with various aspects related to the validity,
scope, and methods of obtaining knowledge. This includes a) what qualifies as a claim of
knowledge, b) the processes through which knowledge can be gained or created, and c¢) how to
evaluate the extent to which it can be applied in different contexts (153). I believe knowledge
is subjective and is acquired through interpretation of the social world. Therefore, in my
perspective, reality does not possess a one truth, but rather encompasses various truths that
emerge via the process of interpretation. As a consequence, I have approached the research

from a critical realist perspective, based on my ontological and epistemological beliefs.

In critical realism, an independent reality exists, but its knowledge is not directly accessible
(156). It is assumed that our understanding of the real world is incomplete since what we
understand and learn is not an indicative of what is occurring directly, instead proposing an
interpretation of it (157). Peoples’ experiences and views are subjective because they can only
be understood and recognised via the interpretation or meaning they are given by the
individuals. In exploring participants views and experiences in the implementation of IPC
guidelines. I, as a researcher, aim to interpret the stories the participants construct about IPC
implementation. I acknowledge my contributions by using a structured topic guide to ensure
consistency across all interviews and integrating the findings with data from the questionnaires

used in the quantitative study.

4.8 Reflexivity

In qualitative research, the researcher's function and relationship with the research design are
crucial factors (158). The researcher's role revolves around an insider's and an outsider's
viewpoint of the research object. Having been born and raised in the KSA, I have an insider's
perspective which afforded me the ability to investigate/examine with a native's eye in a context
where extensive personal and professional experience is important (159). As a result,
participating healthcare practitioners (particularly laboratory personnel and infection control

professionals) may have felt more comfortable expressing their opinions, as they appeared to
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value the comprehension of those around them. Being an insider also provided additional
insights into the participants' perspectives, having been a laboratory trainee at KFSH at various
stages in my life. This was especially crucial for interpreting the research data. There are
drawbacks to being an insider. In particular, familiarity with and knowledge of the people and
system under investigation may result in the unintentional exclusion of some potentially
significant research-related data because they are too ‘obvious’ to include. However, through
precision and consistency in research methods, elimination of ethical bias can be possible.
Moreover, since Newcastle University is my ‘research home’, this may have afforded me some

‘distance’ from the research object.

In order to gather and analyse data effectively, researchers should reflect upon their
professional backgrounds and personal characteristics (160), in addition to consider of the
impact of the researcher’s professional background on the interaction between him/her as a
researcher and the participants (161). The participants perceptions of the researcher’s role may
influence the interview content. Despite the researcher being introduced to the participants as
a university researcher, having been a laboratory trainee in one of the hospitals meant that the
researcher’s name was familiar to some of the participants. Therefore, those participants who
knew that the researcher was originally a clinician may have felt more comfortable answering
the questions, leading to detailed information regarding the situation in their hospital, including
frank discussion of the possible solutions to what they deemed poor attitudes towards IPC
guidelines. In contrast, those participants who only know the researcher as a university
researcher may have provided information that answered the interview questions more
narrowly, failing to elaborate in more depth. Both groups of participants contributed sound and
solid data, but the additional information acquired from those who knew the researcher as a

clinician may be deemed to have helped inform future research.

4.9 Administration Aspects and Ethical Considerations

Ethical approval was obtained from the Faculty of Medical Science, Ethics Committee,
Newcastle University No. (9143/2020) (see Appendix G). Ethical approval was also obtained
from the Research Committee and the Ethics Committee of the MNG-HA (represented by King
Abdullah International Medical Research Centre (KAIMRC)), KAIMRC No. (roj-
data/om/2021/rc/264) (see Appendix H). In addition, the research was approved by the local
Research Ethics Committee of the MoH to conduct the study at KFSH-Buraydah No. (1442-
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2157821) (see Appendix I). Verbal approval was obtained from the administration of HNH to

start the data collection there.

The confidentiality and anonymity of participants and staff were strictly maintained. All
collected data were handled with utmost privacy, and the identities of participants were kept

confidential.

Finally, the investigator prepared the data collection materials, distributed and set up the
questionnaires, arranged Zoom interviews with the participants, and designed and purchased

vouchers.

This chapter has discussed issues related to the collection and analysis of data. It has described
the methodological route followed throughout the study's investigation and provided a
comprehensive overview of the data collection strategy used. The research tools and

methodology were emphasised, and a mixed-method approach used was proposed and
defended.
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Chapter 5 Results of Quantitative Research

This chapter presents the results of the questionnaire. The findings concerning the participants’
knowledge, attitudes, practices, knowledge of PEP and perceptions of IPC implementation are
presented in this chapter. The sociodemographic characteristics of the study participants, their
occupational characteristics, immunisation status, training, as well as their scores regarding
knowledge, attitudes, practices, knowledge of PEP and perceptions of IPC implementation are

also reported.

5.1 Sociodemographic characteristics

Out of 295 staff members working across the three hospitals, only 110 completed the study
questionnaire: 43 from KAMC, 44 from KFSH, and 23 from HNH (see Table 5.3), resulting in
a response rate of approximately 37.3%. The majority of the participants were aged 31-40 years
and had more than 10 years of working experience in the field (see Table 5.1). The median age
of the participants was 36 years old (inter-quartile range 32-41). The median length of relevant

work experience was 11 years (inter-quartile range 6-16).

Table 5.1: Sociodemographic characteristics (1) (n=110)

Characteristics Frequency %
Age (years)
>30 22 20.00
31-40 59 53.64
42< 29 26.36

Years of experience (years)

>10 50 45.45
11-20 46 41.82
21< 14 12.73
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As shown in Table 5.2, more than half of the participants were male, about three-quarters of

the participants were Saudis while a quarter were from other nationalities.

Table 5.2: Sociodemographic characteristics (2) (n=110)

Characteristics Frequency %
Gender
Female 47 42.37
Male 63 57.27
Nationality
Saudi 77 70
Filipino 12 10.91
Sudanese 5 4.55
Egyptian 4 3.64
Indian 4 3.64
Jordanian 3 2.73
Others' 5 4.55

Others!(F): European (1), Pakistani (1), Yemen (1), Missing (2).
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5.2 Occupational characteristics

Sixty percent of the participants were bachelor’s degree holders, and the majority were

laboratory specialists (see Table 5.3).

Table 5.3: Educational and job characteristics (n=110)

Characteristics Frequency %

Highest level of education

PhD 10 9.09
Masters 23 2091
Bachelor 66 60

Diploma 9 8.18
Others' 2 1.82

Location of practice

King Abdulaziz Medical City 43 39.09
King Fahad Specialist Hospital 44 40.00
Hayat National Hospital 23 20.91
Occupation

Laboratory Specialist 56 50.91
Laboratory Technician 19 17.27
Infection Control Specialist 10 9.09
Laboratory Consultant Doctor 6 5.45
Nurse 5 4.55
Admin 3 2.73
Phlebotomist 2 1.82
Others? 9 8.18
Specialty
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Medical Laboratory' 69 62.71

Public Health 6 5.45
Infection Control 5 4.55
Health Management 4 3.64
Nurse 3 2.73
Laboratory Medicine 2 1.82
Others’ 6 5.46
Missing' 15 13.64
Position

Laboratory Staff 43 39.09
Laboratory Supervisor 8 7.27
Infection Control Practitioner 8 7.27
Laboratory Consultant 6 7.23
Quality Officer 5 5.45
Admin 3 2.73
Public Health Nurse 3 2.73
Assistant Consultant Infection Control 2 1.82
Others* 5 5.55
Missing? 27 24.55

Others!(F): Secondary (1), Fellowship (1).

Others? (F): Environmental Health Specialist (2), Health Management Specialist (2), Physician
(1), Quality Manager (1), Missing (3).

Medical Laboratory!(F): Microbiology (11), Hematology (7), Biochemistry (6), Immunology
(4), Blood Bank (4), Phlebotomy (3), Pathology (2), Histopathology (2), Parasitology (1),
Virology (1), Serology (1), Molecular Genetics (1), Cytogenetics (1), reported medical
laboratory as a specialty (24).

Others*(F): Environmental Health (2), Preventive Medicine (4).

Others*(F): Public Health Supervisor (1), Emergency Nurse (1), Environmental Health
Specialist (2), Vice President (1).

5.3 Training in IPC guidelines

More than three-quarter of the participants had received training in IPC guidelines, 39 of whom
have received on-the-job training while a similar proportion had received both on-the-job

training and formal mandatory training (see Table 5.4).
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Table 5.4: Training in IPC guidelines (n=110)

Item Frequency %

1-Have you received training in IPC guidelines?

Yes 92 83.64
No 18 16.36

2-Type of workplace training received

On-the-job training 39 35.45
Formal mandatory training 7 6.36
Both 38 34.55
None 18 16.36
Missing' 8 7.27

3-What type of training you have attended?

Generic local induction health and safety training 72 65.45
National training 12 10.91
None 18 16.36
Missing? 8 7.27

4-Any specific training?

1-Biological hazard groups 40 47.62
2-Personal protective equipment 67 79.76
3-Risk assessment training 40 47.62
4-Sharps training 43 51.19
5-Decontamination training 39 46.43
6-Spillage training 60 71.43
7-Post exposure prophylaxis training 25 29.76
None 18 16.36
Other! 3 3.57
Missing’ 8 7.27

Note: the responses were not mutually exclusive.

Missing!'4?43 (F): 8 participants did not answer these questions in the survey
Other(F): Employee health, infectious diseases and epidemiology (1), fire safety (1), patient
safety (1).
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5.4 Competence assessment for health and safety

More than three-quarters of the participants reported the availability of a competence
assessment process for health and safety in their laboratories, and 62.73% out of 78 who

reported this said that this process is reviewed and re-assessed annually (see Table 5.5).

Table 5.5: Competence assessment for health and safety (n=110)

Item Frequency %

1-Is there any process of competence assessment for
health and safety?

Yes 78 70.91
No 24 21.82
Missing' 8 7.27

2-Is this reviewed and re-assessed annually?

Yes 69 62.73
No 6 5.45
None 24 21.82
Missing' 11 10.00

Missing!(F): 8 participants did not answer the question in the survey.
Missing?(F): 11 participants did not answer these questions in the survey

5.5 Immunisation status

As shown in Table 5.6, most of the participants received a pre-employment health assessment
for previous immunisation records when they joined their current workplace (N=86), and were
offered vaccinations. Only three did not take any vaccinations. The majority completed three
doses of HBV vaccine (N=72). In contrast, only one participant indicated that they had received

a typhoid vaccine.

Table 5.6: Immunisation status (n=110)

Item Frequency %

1-Pre-employment health assessment for previous
immunization records when joined current workplace

Yes 86 78.18
No 13 11.82
Missing' 11 10.00
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2-Have you been offered vaccination(s)?

Yes 95 86.36
No 4 3.64

Missing? 11 10.00
3-If you have been offered vaccination(s), did you take

it?

Yes 92 83.64
No 3 2.73

None 4 3.64

Missing’ 11 10.00
4-Vaccines received as part of occupational health

vaccination

1- Completed three doses of HBV vaccine 72 78.26
2- Influenza vaccine 66 71.74
3-Two doses of MMR? vaccine 19 20.65
5-Meningococcal vaccine 23 25.00
6-Rabis vaccine 2 2.17

7-Tetanus diphtheria vaccine 4 4.35

8-Hepatitis A vaccine 8 8.70

9-Tetanus diphtheria Acellular pertussis 6 6.52

10-Typhoid vaccine 1 1.09

11-BCG’ vaccine 9 9.78
12-Varicella vaccine 9 9.78
13-Polio vaccine 8 8.70
14-Cholera vaccine 2 2.17
None 7 6.37
Missing® 11 10.00

Note: the responses were not mutually exclusive.

Missing!'&2&3&4(F): 11 participants did not answer these questions in the survey.

2 Measles, mumps and rubella
3 Bacillus Calmette-Guérin
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5.6 Exposure to injury and PEP

Only 13 participants reported that they had an injury while working in the laboratory, and most
were injured through a needle stick (n=9). Exposure to blood was the highest exposure type
reported by the participants (N=10). Among those who have been exposed via an injury, only
six indicated that they took PEP following the exposure (see Table 5.7).

Table 5.7: Exposure to injury and PEP (n=110)

Item Frequency %

1-Have you been exposed to any injury?

Yes 13 11.82
No 79 71.82
Missing' 18 16.36
2-Through which of the following you have been

exposed?

1-Needle stick 9 69.23
2-Sharp instrument 4 30.77
N/A 79 71.82
Other! 2 15.38
Missing? 18 16.36

3-To what of the following have you been exposed?

1-blood 10 76.92
2-other body fluids 2 15.38
3-body tissues 3 23.08
4-body secretions 3 23.08

4-Did you take PEP following the exposure?

Yes 6 5.45
No 7 6.36
N/A 79 71.82
Missing’ 18 16.36

Missing!'4?43(F): 18 participants did not answer these questions in the survey.
Other!(F): Coronavirus (1), Glass (1).
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5.7 Participants’ awareness and knowledge of the IPC guidelines

Almost all the participants expressed having knowledge of IPC guidelines. While over half
said they had ‘enough’ knowledge, 35 said their knowledge was ‘not enough’ (see Table 4.8).

Table 5.8: Knowledge level and source of information (n=110)

Knowledge level and source of information Frequency %

1-Do you think you have information about IPC

guidelines?

Yes, enough 52 47.27
Yes, but not enough 35 31.82
No 0 0
Missing' 23 20.91

2-Main source of knowledge

1-TV/Radio 11 12.64
2-Newspaper/magazine 5 5.75

3-Internet 37 42.53
4-Colleagues 41 47.13
5-Education 42 48.28
6-Family 3 3.45

7-Hospital/laboratory standard operating procedures 52 59.77
8-Hospital/laboratory policies 68 78.16
9-Occupational training courses 29 33.33
10-National guidelines' 8 9.20

12-International guidelines® 11 12.64

Note: the responses were not mutually exclusive.

Missing!(F): 23 participants did not answer the question in the survey.

National guidelines!(F): MoH Policy (4), MoH Policy and CDC (1), MoH Policy and CBAHI
accreditation standards (1), CBAHI accreditation standards (1), Public Health Authority and
General Administration for IPC of Health Facilities at MoH (1).

International guidelines®(F): CDC (4), APIC (1), WHO (1), CAP guidelines (1), CDC and
WHO (1), JCI and CAP guidelines (1), CDC, APIC and OSHA (1), CDC, WHO, CAP and
JCIA accreditation standards (1).
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The participants’ responses to knowledge questions are shown in Table 5.9. The vast majority

of the answers are correct, although 23 did not answer any of the knowledge questions.

Table 5.9: Knowledge about IPC guidelines (n=110)

Knowledge of IPC guidelines Frequency %

1-IPC guidelines should apply to situations that might
lead to contact with blood

TRUE 84 76.36
FALSE 2 1.82
I don't know 1 091

2-IPC guidelines are not necessary for situations that
might lead to contact with saliva

TRUE 5 4.55

FALSE 79 71.82
I don't know 3 2.73

3-IPC guidelines are not applied to patients with HIV and

hepatitis only.

TRUE 77 70.00
FALSE 10 9.09

I don't know 0 0

4-1PC guidelines should not apply to situations that might
lead to contact with urine or faeces.

TRUE 7 6.36
FALSE 77 70.00
I don't know 3 2.73

5-IPC guidelines should be applied to all persons
regardless of their infectious status.

TRUE 83 75.45
FALSE 4 3.64
I don't know 0 0

6-For decontamination of equipment and devices, washing
with the usual detergent is enough.

TRUE 14 12.73
FALSE 70 63.64
I don't know 3 2.73
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7-Blood spills should be cleaned up promptly with the
hospital-approved disinfectant.

TRUE 68 61.82
FALSE 17 15.45
I don't know 2 1.82
8-A face mask should be worn for all procedures where

blood and body fluids may splash.

TRUE 80 72.73
FALSE 7 6.36
I don't know 0 0
9-Gloves should be worn for all procedures that may

involve contact with blood and body fluids.

TRUE 86 78.18
FALSE 1 0.91
I don't know 0 0
10-Eye protection should be worn for all procedures

where blood and body fluids may splash.

TRUE 81 73.64
FALSE 3 2.73
I don't know 3 2.73
11-Hands should always be washed after gloves are

removed.

TRUE 84 76.36
FALSE 2 1.82
I don't know 1 0.91
12-Used needles and sharp instruments should be disposed

of separately from other waste.

TRUE 87 79.09
FALSE 0 0

I don't know 0 0
13- Used needles should not be recapped.

TRUE 59 53.64
FALSE 26 23.64
I don't know 2 1.82
Missing' in all items 23 20.91

Missing!(F): 23 participants did not answer these questions in the survey.
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The knowledge score is the sum of correct responses to the questions; one point is given for
the correct answer and zero for a wrong answer or “I do not know”. As the questions were set
with the choice TRUE as the correct answer, if a participant chose TRUE, they were given one
point, and if they chose FALSE or “I don’t know”, they were given zero, except for questions
4, 6 and 8. Only one participant recorded the highest score, and only one recorded the lowest
score, while 37 of the participants had a score of 10 (see Figure 5.1). The mean knowledge
score was 9.36 (SD1.22).

Figure 5.1: Participants’ scores for knowledge of IPC guidelines.
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The knowledge score variable is normally distributed based on the results of skewness and

kurtosis tests (P=0.29).

5.8 Knowledge of PEP

The participants’ responses to knowledge of PEP questions are shown in Table 5.10. Most
participants answered the questions correctly, while only 23 did not answer any of the

questions.
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Table 5.10: Knowledge of PEP (n=110)

Knowledge of PEP Frequency %
1-First aid measure that should be applied immediately
following a needle stick injury
Wash thoroughly with soap and water 72 65.45
Bandage appropriately 3 2.73
I don't know 12 10.91
2-Mucocutaneous and non-intact skin exposures should
be irrigated with water or appropriate eyewash.
TRUE 66 60.00
FALSE 6 5.45
I don't know 15 13.64
3-After applying the first aid, the line manager or
supervisor should be informed.
TRUE 84 76.36
FALSE 2 1.82
I don't know 1 0.91
Missing' in all items 23 20.91

Missing!(F): 23 participants did not answer the question in the survey.

A score of 0 was recorded for one participant only, while most of the participants had a score

of 3 (see Figure 5.2). The median score of participant knowledge of PEP was 3 (inter-quartile

range 2-3).
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Figure 5.2: Participants’ scores for knowledge of PEP
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The knowledge of PEP score variable is not normally distributed based on the results of
skewness and kurtosis tests (P<0.001).

5.9 Participants’ attitudes towards the IPC guidelines

The participants’ responses to attitude questions are shown in Table 5.11. With few exceptions,
the participants agreed that IPC guidelines are useful and HCWs must be aware of all IPC
guidelines. Furthermore, most participants agreed that laboratory staff should be immunised
against HBV. When the participants were asked about their perceptions of whether staff can
eat, drink and store food and water in a laboratory refrigerator, approximately a quarter of them
stated they would disagree and the majority reported that they cannot apply cosmetics and
smoke in the laboratory. Most of the participants agreed on that staff should wear protective
equipment, should not pipet with their mouth, training on IPC guidelines should always be
provided and it is essential to take post-exposure prophylaxis after exposure to potential HIV

or HBV infections.

94



Table 5.11: Attitudes towards IPC guidelines (n=110)

Attitudes towards IPC guidelines Frequency %
1-IPC guidelines are useful in protecting against hazards
in the workplace.
Strongly agree 75 68.18
Agree 7 6.36
Neither agree nor disagree 2 1.82
Disagree 0 0.0
Strongly disagree 0 0.0
I don’t know 0 0.0
2- HCWs must be aware of all the IPC guidelines
applicable to their work.
Strongly agree 81 73.64
Agree 3 2.73
Neither agree nor disagree 0 0.0
Disagree 0 0.0
Strongly disagree 0 0.0
I don’t know 0 0.0
3-Staff should take immunisation against HBV
Strongly agree 76 69.09
Agree 8 7.27
Neither agree nor disagree 0 0.0
Disagree 0 0.0
Strongly disagree 0 0.0
I don’t know 0 0.0
4-Do you think staff cannot eat, and drink and use a
mobile phone in the laboratory?
Strongly agree 28 25.45
Agree 17 15.45
Neither agree nor disagree 16 14.55
Disagree 4 3.64
Strongly disagree 19 17.27
I don’t know 0 0.0
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5-Do you think staff cannot store food and water in the
refrigerator for body fluids, drugs, chemicals or other
specimens?

Strongly agree 49 44.55
Agree 10 9.09
Neither agree nor disagree 1 0.91
Disagree 0 0.0
Strongly disagree 23 2091
I don’t know 1 0.91
6-Do you think staff cannot apply cosmetics and smoke

in the laboratory?

Strongly agree 44 40.00
Agree 15 13.64
Neither agree nor disagree 1 0.91
Disagree 1 0.91
Strongly disagree 22 20.00
I don’t know 1 0.91
7-Do you think staff should wear protective equipment

to limit touching their face/nose/ear during work?

Strongly agree 46 41.82
Agree 32 29.09
Neither agree nor disagree 2 1.82
Disagree 2 1.82
Strongly disagree 2 1.82
I don’t know 0 0.0
8-Do you think staff cannot pipet with their mouth?

Strongly agree 47 42.73
Agree 9 8.18
Neither agree nor disagree 1 0.91
Disagree 4 3.64
Strongly disagree 19 17.27
I don’t know 4 3.64
9-Do you believe that employers should always provide

training in IPC guidelines?

Strongly agree 65 59.09
Agree 16 14.55
Neither agree nor disagree 1 0.91

96



Disagree 1 0.91

Strongly disagree 1 0.91

I don’t know 0 0.0

10-Do you believe that proper disinfection of all

materials is an essential measure for prevention of and

protection against disease transmission in the

laboratory?

Strongly agree 70 63.64
Agree 13 1.82
Neither agree nor disagree 0 0.0

Disagree 1 0.91

Strongly disagree 0 0.0

I don’t know 0 0.0

11-Do you believe it is essential to take PEP after

exposure to HIV or HBV infections?

Strongly agree 64 58.18
Agree 15 13.64
Neither agree nor disagree 0 0.0

Disagree 1 0.91

Strongly disagree 2 1.82
I don’t know 2 1.82
Missing' in all items 26 23.64

*Missing!(F): 26 participants did not answer these questions in the survey.

Based on the original questions in the questionnaire, if the participant chose ‘strongly agree’,

they were given 5 points; ‘agree’ = 4 points; ‘neither agree nor disagree’ = 3 points; ‘disagree’

=2 points; ‘strongly disagree’ = 1 point and 0 for ‘I don’t know’. As shown in Figure 5.3, only

14 participants had the maximum score of 55. The median score was 49.5 (inter-quartile range

40-53).
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Figure 5.3: Participants scores on attitude questions towards IPC guidelines.
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The attitude score variable is not normally distributed based on the results of skewness and
kurtosis tests (P= 0.005).

5.10 Participants’ practices of the IPC guidelines

The participants’ responses to the practice questions are shown in Table 5.12. The majority of
the participants always practiced IPC guidelines including disposing all blood-contaminated
items into a suitable waste bag, covering their wound(s) or lesion(s) with a plaster or bandage
before coming to work, changing damaged gloves, taking extra care when using scalpels,
needles, razors, or other sharp objects, and reporting injuries and spills accidents. More than
half of the participants wear gloves, a face mask and a laboratory coat when dealing with blood
and body-fluids samples, wash their hands after removing gloves, and decontaminate surfaces
and devices after use. Of the participants, 41.82% do not recap needles after use and 40%

reported wearing eye protection (goggles/glasses) whenever there is a possibility of blood or
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other body fluids splashing. Twenty-seven participants did not answer the questions in the

survey.

Table 5.12: Practices of IPC guidelines (n=110)

Practices of IPC guidelines Frequency %

1-I dispose of all blood-contaminated items into a bag or
bucket designated for disposal.

Always 71 64.55
Often 3 2.73
Sometimes 2 1.82
Never 0 0.0
Not relevant to my role 7 6.36
2-1 wear gloves when I am exposed to body fluids or blood

products.

Always 68 61.82
Often 7 6.36
Sometimes 1 0.91
Never 0 0.0
Not relevant to my role 7 6.36
3-1 cover any wound(s) or lesion(s) that might come in

contact with patients’ blood and other body fluids with

plaster or bandage before coming to work.

Always 72 65.45
Often 4 3.64
Sometimes 2 1.82
Never 0 0.0
Not relevant to my role 5 4.55
4-1 wash my hands immediately after the removal of

disposable gloves.

Always 63 57.27
Often 11 10.00
Sometimes 5 4.55
Never 0 0.0
Not relevant to my role 4 3.64
5-I change gloves when they are damaged.

Always 72 65.45
Often 7 6.36
Sometimes 0 0.0
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Never 0 0.0
Not relevant to my role 4 3.64
6-1 decontaminate surfaces and devices after use.

Always 58 52.73
Often 15 13.64
Sometimes 6 5.45
Never 0 0.0
Not relevant to my role 4 3.64
7-1 wear a disposable facemask whenever there is a

possibility of blood or other body fluids splashing in my

face.

Always 63 57.27
Often 10 9.09
Sometimes 4 3.64
Never 1 0.91
Not relevant to my role 5 4.55
8-1 wear a laboratory coat whenever there is a possibility

of blood or other body fluids splashing on my clothes.

Always 50 45.45
Often 9 8.18
Sometimes 14 12.73
Never 3 2.73
Not relevant to my role 7 6.36
9-1 do not recap needles after use

Always 46 41.82
Often 2 1.82
Sometimes 4 3.64
Never 15 13.64
Not relevant to my role 16 14.55
10-I wear eye protection (goggles/glasses) whenever there

is a possibility of blood or other body fluids splashing in

my face.

Always 44 40.00
Often 10 9.09
Sometimes 7 6.36
Never 13 11.82
Not relevant to my role 9 8.18

11-I take extra care when using scalpels, needles, razors,
or other sharp objects.
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Always 70 63.64

Often 3 2.73
Sometimes 0 0.0
Never 0 0.0
Not relevant to my role 10 9.09

12-1 report injuries and spills accidents.

Always 70 63.64
Often 8 7.27
Sometimes 4 3.64
Never 0 0.0
Not relevant to my role 1 0.91
Missing' in all items 27 24.5

Missing!(F): 27 participants did not answer these questions in the survey.

Based on the practice questions in the questionnaire, if a participant chose ‘always’, they were
given 4 points; ‘often’ = 3 points; ‘sometimes’ = 2 points; ‘never’ = 1 point; and 0 for ‘not

relevant to my role’.
A 0 score was recorded for one participant only, and the maximum score of 56 points was

recorded for 17 participants (see Figure 5.4). The median score was 51 (inter-quartile range

45-55).
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Figure 5.4: Participants scores on the practice questions towards IPC guidelines.
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The practice score variable is not normally distributed based on the results of skewness and
kurtosis tests (p<0.001).

5.11 Participants’ perceptions of the implementation of the IPC guidelines

The participants’ responses to questions concerning perceptions of the implementation of IPC
guidelines are shown in Table 5.13. More than half agreed that the staff at their organisations
have the same understanding of the purpose of IPC guidelines and that certain key people drive
the guidelines forward and get others involved. Furthermore, most participants agreed that IPC
guidelines have some potential value for their work and believe that participating in them is a
legitimate part of their role. Almost half of the participants reported that sufficient training is
provided and they have sufficient resources and necessary equipment to enable staff to
implement the guidelines, and this is accompanied by management support and the use of
feedback about IPC guidelines to improve them in the future. When asked about their

perceptions of whether IPC guidelines disrupt working relationships, 30% of the respondents
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stated they agree, the same proportion said they disagree and 13.64% were neutral. A total of

30 participants did not answer these questions in the survey.

Table 5.13: Perceptions of the implementation of IPC guidelines (n=110

Perceptions of the implementation of IPC guidelines Frequency %
1-Staff at this organisation have the same understanding of
the purpose of IPC guidelines.
Strongly agree 32 29.09
Agree 27 24.55
Neither agree nor disagree 14 12.73
Disagree 2 1.82
Strongly disagree 2 1.82
I don’t know 3 2.73
2-1 can see the potential value of the IPC guidelines for my
work.
Strongly agree 47 42.73
Agree 27 24.55
Neither agree nor disagree 5 4.55
Disagree 0 0.0
Strongly disagree 1 0.91
I don’t know 0 0.0
3-There are key people who drive the IPC guidelines
forward and get others involved.
Strongly agree 36 32.73
Agree 33 30.00
Neither agree nor disagree 10 9.09
Disagree 0 0.0
Strongly disagree 1 0.91
I don’t know 0 0.0
4-1 believe that participating in the IPC guidelines is a
legitimate part of my role.
Strongly agree 52 47.27
Agree 27 24.55
Neither agree nor disagree 1 0.91
Disagree 0 0.0
Strongly disagree 0 0.0
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I don’t know 0 0.0
5-I will continue to support the IPC guidelines.

Strongly agree 56 50.91
Agree 24 21.82
Neither agree nor disagree 0 0.0
Disagree 0 0.0
Strongly disagree 0 0.0
I don’t know 0 0.0
6-The IPC guidelines disrupt working relationship (e.g.,

creating additional communication barriers or

leading to misunderstandings between team

members).

Strongly agree 10 9.09
Agree 23 2091
Neither agree nor disagree 15 13.64
Disagree 12 10.91
Strongly disagree 19 17.27
I don’t know 1 0.91
7-Sufficient training is provided to enable staff to

implement IPC guidelines.

Strongly agree 36 32.73
Agree 28 25.45
Neither agree nor disagree 10 9.09
Disagree 4 3.64
Strongly disagree 1 0.91
I don’t know 1 0.91
8-Sufficient resources and necessary equipment are

available to support IPC guidelines.

Strongly agree 36 32.73
Agree 33 30.00
Neither agree nor disagree 7 6.36
Disagree 4 3.64
Strongly disagree 0 0.0
I don’t know 0 0,0
9-Management adequately supports the IPC guidelines.

Strongly agree 35 31.82
Agree 34 3091
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Neither agree nor disagree 8 7.27

Disagree 1 0.91
Strongly disagree 0 0.0
I don’t know 2 1.82

10-Feedback about the IPC guidelines can be used to
improve them in the future.

Strongly agree 36 32.73
Agree 27 24.55
Neither agree nor disagree 11 10.00
Disagree 4 3.64
Strongly disagree 2 1.82
I don’t know 0 0.0

11-I can modify how I work with the IPC guidelines.

Strongly agree 25 22.73
Agree 37 33.64
Neither agree nor disagree 16 14.55
Disagree 1 0.91
Strongly disagree 0 0.0
I don’t know 1 0.91
Missing' in all items 30 27.27

Missing!(F): 30 participants did not answer these questions in the survey.

Based on the original questions in the questionnaire, if the participant chose ‘strongly agree’,
they were given 5 points; ‘agree = 4 points; ‘neither agree nor disagree’ = 3 points; ‘disagree’

= 2 points; ‘strongly disagree’ = 1 point; and 0 for ‘I don’t know’.

The majority of the participants scored 51 points, with only four getting the maximum of 55
(see Figure 5.5). The mean score of participants’ perceptions of the implementation of IPC

guidelines was 45.66 (SD5.46).
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Figure 5.5: Participants’ scores for perceptions of the implementation of IPC guidelines
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The perceptions of the variable for the IPC implementation scores are normally distributed
based on the results of skewness and kurtosis tests (p=0.17).

5.12 IPC knowledge score and sociodemographic characteristics

A Spearman’s correlation was run to assess the relationship between the participants’
knowledge of IPC scores with their age and years of experience. There was a very weak
positive correlation between the knowledge score and age, with IPC knowledge increasing with
age. There was a very weak negative correlation between the knowledge score and years of

experience. Neither result was statistically significant (see Table 5.14).

Table 5.14: IPC knowledge score, age and years of experience

Characteristic Spearman's p-value*
correlation
coefficient
Age 0.02 0.83
Years of experience -0.07 0.53

* Based on Spearman's correlation test
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A t-test was run on the data with a 95% confidence interval (CI) to compare the differences
between the participants’ IPC knowledge scores with gender and training. As shown in Table

5.15, both gender and training results were non-statistically significant.

Table 5.15: IPC knowledge score, gender and training

Characteristic Mean SD t-value  p-value*
Gender
Female 9.49 1.12 0.82 0.41
Male 9.27 1.30
Training
No 9.21 1.53 -0.51 0.61
Yes 9.39 1.16

* Based on t-test

A one-way ANOVA was conducted to determine if IPC knowledge scores differed based on
nationality, highest level of education, location of practice, occupation, specialty and position
or skill level. There were statistically significant differences between participants from
different locations of practice, with those working at KAMC getting the highest mean
knowledge scores (p=0.003). No significant differences between the groups in the other
variables on knowledge scores were determined by the one-way ANOVA (p= 0.84, 0.74,
0.55,0.09, 0.53, respectively) (see Table 5.16).
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Table 5.16: IPC knowledge score, nationality, highest level of education, location of

practice, occupation, specialty and position or skill level

Characteristic Mean F p-value*
Nationality
Saudi 9.30 0.45 0.84
Filipino 9.55
Indian 10.33
Egyptian 9.5
Jordanian 9
Sudan 9.5
Others 9.5
Highest level of education
PhD 9.5 0.49 0.74
Masters 9.63
Bachelor 9.27
Diploma 9
Others 10
Location of practice
King Abdulaziz Medical City 9.81 6.04 0.003
King Fahad Specialist Hospital 8.85
Hayat National Hospital 9.55
Occupation
Laboratory Specialist 9.28 0.83 0.55
Laboratory Technician 9.57
Infection Control Specialist 10
Nurse 9.6
Phlebotomist 10
Others 9.22
Specialty
Medical Laboratory 9.30 1.94 0.09
Public Health 10.2
Infection Control 10
Health Management 8
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Nurse 9.33
Laboratory Medicine 9
Others 10
Position or skill level

Laboratory Staff 9.42 0.89 0.53
Laboratory Supervisor 8.8
Infection Control Practitioner 9.57
Laboratory Consultant 9
Quality Officer 9.2
Admin 10
Public health nurse 9.66
Assistant consultant infection control 10
Others 10.4

* Based on ANOVA

5.12.1 Knowledge scores and sources of information

As shown in Table 5.17, there was no difference in IPC knowledge scores between those who

had enough information about IPC guidelines and those who believed they did not have

sufficient information (p> 0.05). In addition, there were no differences in the knowledge scores

based on the main source of information.
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Table 5.17: IPC knowledge score and sources of information

Knowledge level and source of information Mean SD t-value p-value*

1-Do you think you have information about IPC

guidelines?
Yes, enough 9.42 1.39 -0.51 0.60
Yes, but it is not enough 9.28 0.92

The main source of knowledge

1-TV/Radio 9.36 1.29 0.01 0.99
2-Newspaper/magazine 9.2 0.84 0.31 0.75
3-Internet 9.32 1.25 0.28 0.78
4-Colleagues 9.19 1.36 1.25 0.21
5-Education 9.48 0.18 -0.79 0.43
6-Families 10 0 -0.91 0.36
7-Hospital/laboratory standard operating 9.35 1.27 0.20 0.84
procedures

8-Hospital/laboratory policies 9.32 1.29 0.63 0.52
9-Occupational training courses 9.27 1.06 0.49 0.62
10-National guidelines 9.5 0.92 -0.32 0.75
11-International guidelines 9.55 0.88 -0.48 0.63

* Based on t-test

5.13 Knowledge of PEP and sociodemographic characteristics

A Spearman’s correlation was run to assess the relationship between the participants’
knowledge of PEP scores, age and years of experience. There was a very weak positive
correlation between PEP scores, age and years of experience, with PEP knowledge increasing
with age and years of experience. Neither was statistically significant p= 0.37 and p= 0.70,

respectively (see Table 5.18).
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Table 5.18: Knowledge of PEP scores, age and years of experience

Characteristic Spearman's p-value*
correlation
coefficient
Age 0.37
Years of experience 0.70

* Based on Spearman's correlation test

A Pearson Chi-Square test revealed a significant association between knowledge of PEP scores

and gender (p= 0.006), with females scoring higher than males. Meanwhile, there was no

significant association between knowledge of PEP scores and training (p= 0.19) (see Table

5.19).

Table 5.19: Knowledge of PEP scores, gender and training

Characteristic Knowledge of PEP scores Overall p-value*
0 1 2 3 N (%)

Gender
Female 1 0 6 32 39 (44.82%) 0.006
Male 0 7 16 25 48 (55.20%)
Training
No 0 3 2 9 14 (16.09%) 0.19
Yes 1 4 20 48 73 (83.90%)

*Based on Pearson Chi-Square

As shown in Table 5.20, a Pearson Chi-square test revealed no significant association between

knowledge of PEP scores and nationality, highest level of education, location of practice,

occupation, specialty and position (p > 0.05).
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Table 5.20: IPC knowledge of PEP scores, nationality, highest level of education, location
of practice, occupation, specialty and position or skill level

Characteristic Knowledge of PEP scores Overall p-value*
0 1 2 3 N (%)
Nationality
Saudi 1 7 20 43 62 (71.26%) 0.83
Egyptian 0 0 1 3 4 (4.59%)
Filipino 0 0 1 8 9(10.34%)
Indian 0 0 0 3 3 (3.44%)
Jordanian 0 0 0 1 1 (1.14%)
Sudan 0 0 0 4 4 (4.59%)
Others 0 0 0 4 4 (4.59%)
Highest level of education
PhD 0 0 6 8 (9.19%) 0.85
Masters 1 2 3 13 19 (21.83%)
Bachelor 0 5 16 33 54 (62.06%)
Diploma 0 0 1 4 5 (5.74%)
Others 0 0 0 1 1(1.14%)
Location of practice
King Abdulaziz Medical City 8 23 32 (36.78%) 0.11
King Fahad Specialist 1 5 12 17 35 (40.22%)
Hospital
Hayat National Hospital 0 1 2 17 20 (22.98%)
Occupation
Laboratory Specialist 0 6 14 26 46 (52.87%) 0.15
Laboratory Technician 0 0 3 11 14 (16.09%)
Infection Control Specialist 1 0 0 6 7 (8.04%)
Nurse 0 0 0 5 5(5.74%)
Phlebotomist 0 0 0 1 1 (1.14%)
Laboratory Consultant 0 0 1 4 14 (16.09%)
Doctor
Others 0 1 4 4 9(10.34%)
Specialty
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Medical Laboratory 0 4 15 34 53 (60.91%) 0.13
Public Health 1 0 0 4 5 (5.74%)

Infection Control 0 0 0 4 4 (4.59%)

Health Management 0 1 2 1 4 (4.59%)

Nurse 0 0 0 3 3 (3.44%)

Laboratory Medicine 0 0 0 1 1 (1.14%)

Others 0 0 2 4 6 (6.90%)

Position or skill level

Laboratory Staff 0 3 7 23 33 (37.93%) 0.60
Laboratory Supervisor 0 0 3 2 5 (5.74%)

Infection Control Practitioner 1 0 1 5 7 (8.04%)

Laboratory Consultant 0 0 2 5 7 (8.04%)

Quality Officer 0 1 1 3 5(5.74%)

Admin 0 0 1 0 1(1.14%)

Public Health Nurse 0 0 0 3 3 (3.44%)

Assistant Consultant 0 0 0 2 2 (2.29%)

Infection Control

Others 0 0 1 4 5 (5.74%)

* Based on Pearson Chi-Square

5.13.1 Knowledge of PEP scores and having injury

There was no statistically significant association between knowledge of PEP scores and having

an injury while working in the laboratory (p= 0.15) (Table 5.21).

Table 5.21: Knowledge of PEP scores and having injury

Characteristic Knowledge of PEP scores Overall p-value*
0 1 2 3 N (%)
Have you been exposed to any
injuries?
No 1 3 21 44 69 (85.18%) 0.15
Yes 0 1 0 11 12 (14.81%)

*Based on Pearson Chi-Square
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5.14 IPC attitude scores and sociodemographic characteristics

A Spearman’s correlation was run to assess the relationship between the participants’ scores
on attitudes towards IPC guidelines, age and years of experience. There was a weak negative
correlation between the attitude scores, age and years of experience, with attitudes becoming
more positive with lower ages and years of experience. Neither was statistically significant, at

p=0.50 and p= 0.20, respectively (see Table 5.22).

Table 5.22: IPC attitude scores, age and years of experience

Characteristic Spearman's p-value*
correlation
coefficient
Age -0.08 0.50
Years of experience -0.14 0.20

* Based on Spearman's correlation test

A Mann-Whitney U test was conducted to determine if the attitudes towards IPC scores
differed between males and females and between those who had had training in IPC guidelines
and those who had not (see Table 5.23). The results showed no statistically significant
difference between males and females in attitude scores (p= 0.10). Similar results were found

for those who had had training in IPC guidelines and those who had not (p=0.17).

Table 5.23: IPC attitude scores, gender and training

Characteristic Median (IQR) p-value*
Gender
Female 45.5,(39-53) 0.10
Male 51, (47-53)
Training
No 47, (39-51) 0.17
Yes 50, (41-54)

* Based on Mann-Whitney U test
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A Kruskal-Wallist Test was performed to determine if the participants’ attitude scores were the
same across the different nationalities and level of education, location of practice, occupation,
specialty and position of participant. There was a significant association between attitudes
towards IPC scores, nationality and location of practice. The Indian and Jordanian median
attitude score, at 54, was higher than for other nationalities and the median of HNH participants
(53.5) was higher than participants working at the other hospitals. There were no statistically
significant associations between the attitudes towards IPC scores and highest levels of

education, occupation, specialty and position were found (p> 0.05) (Table 5.24).

Table 5.24: IPC attitude scores, nationality, highest level of education, location of practice,
occupation, specialty and position or skill level

Characteristic Median (IQR) p-value*
Nationality
Saudi 50 (44-53) 0.02
Egyptian 52.5 (49-55)
Filipino 39 (39-41)
Indian 54 (52-55)
Jordanian 54 (54-54)
Sudan 52 (45-54)
Others 39 (36.5-45.5)

Highest level of education

PhD 53 (39-55) 0.35
Masters 50.5 (44-55)

Bachelor 48.5 (40-53)

Diploma 47 (45-50)

Others 55 (55-55)

Location of practice

King Abdulaziz Medical City 39 (38-42) 0.0001
King Fahad Specialist Hospital 52 (48-53)

Hayat National Hospital 53.5 (49-55)

Occupation
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Laboratory Specialist 51.5 (48-53) 0.17
Laboratory Technician 43 (39-50)

Infection Control Specialist 52 (44-55)

Nurse 44 (39-44)

Phlebotomist 47 (47-47)

Laboratory Consultant Doctor 55 (48-55)

Others 43 (38.5-51)

Specialty

Medical Laboratory 51 (41-53) 0.52
Public Health 44 (44-52)

Infection Control

53.5 (45.5-55)

Health Management 49.5 (42.5-53.5)
Nurse 39 (34-55)
Laboratory Medicine 38 (38-38)
Others 44 (39-47)
Position or skill level

Laboratory Staff 48.5 (40-53) 0.31
Laboratory Supervisor 54 (54-55)
Infection Control Practitioner 53 (44-55)
Laboratory Consultant 48 (39-55)
Quality Officer 39 (38-52)
Admin 47 (47-47)
Public Health Nurse 39 (39-44)
Assistant Consultant Infection Control 39 (39-39)

Others

47.5 (39.5-52.5)

* Based on Kruskal Wallis test

5.15 IPC practice scores and sociodemographic characteristics

A Spearman’s correlation was run to assess the relationship between the participants’ scores in
practice of IPC guidelines, age and years of experience. There was a weak positive correlation
between practice scores, age and years of experience, with IPC practice increasing with age

and years of experience. Neither was statistically significant (p=0.37 and p= 0.60, respectively;

see Table 5.25).
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Table 5.25: IPC practice scores, age and years of experience

Characteristic Spearman's p-value*
correlation
coefficient
Age 0.09 0.37
Years of experience 0.05 0.60

* Based on Spearman's correlation test

A Mann-Whitney U test was conducted to determine if the practice of IPC scores differed
between males and females and between those who had had training in IPC guidelines and
those who had not (Table 5.26). The results showed no statistically significant difference
between males and females in practice scores (p= 0.07); however, there was a statistically
significant difference between those who had had training in IPC guidelines and those who had
not, with the former getting the highest median scores (52.0) (p=0.01), at a significance level
of 0.05.

Table 5.26: IPC practice scores, gender and training

Characteristic Median (IQR) p-value*
Gender
Female 53, (46-56) 0.07
Male 49, (45-53)
Training
No 45, (44-49) 0.01
Yes 52, (47-55)

* Based on Mann-Whitney U test

A Kruskal-Wallist Test was performed to determine if the participants’ practice of IPC scores
were the same across the different nationalities and level of education, location of practice,
occupation, specialty and position of participant. There was no statistically significant
association between practice of IPC scores and nationality, highest level of education, location

of practice, occupation, specialty or position (p> 0.05; see Table 5.27).
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Table 5.27: IPC practice scores, nationality, highest level of education, location of practice,
occupation, specialty and position or skill level

Characteristic Median (IQR) p-value*
Nationality
Saudi 51, (45-54) 0.32
Egyptian 52.5, (45.5-56)
Filipino 53, (50-56)
Indian 54, (50-56)
Jordanian 8, (8-8)
Sudan 49, (45-54)
Others 51.5, (46-55.5)

Highest level of education

PhD 53.5, (53-56) 0.24
Masters 49.5, (43-54)

Bachelor 51, (45-55)

Diploma 48, (44-48)

Others 48, (48-48)

Location of practice

King Abdulaziz Medical City 53.5, (48-56) 0.06
King Fahad Specialist Hospital 50.5, (44 -54)

Hayat National Hospital 50, (43-53)

Occupation

Laboratory Specialist 50, (45-53) 0.67
Laboratory Technician 52.5, (48-55)

Infection Control Specialist 56, (31-56)

Nurse 55, (44-56)

Phlebotomist 54, (54-54)

Laboratory Consultant Doctor 53, (49-53)

Others 48, (26-55)

Specialty

Medical Laboratory 52, (46-55) 0.19
Public Health 55, (31-56)
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Infection Control 53, (49-56)

Health Management 22,(2-47)
Nurse 44, (43-55)
Laboratory Medicine 47, (47-47)
Others 56, (48-56)

Position or skill level

Laboratory Staff 52, (46-55) 0.56
Laboratory Supervisor 53, (49-54)

Infection Control Practitioner 55, (43-56)

Laboratory Consultant 53, (53-54)

Quality Officer 45, (40-47)

Admin 6, (56-56)

Public Health Nurse 55, (44-56)

Assistant Consultant Infection Control 48, (48-48)

Others 54.5, (48-56)

* Based on Kruskal Wallis test

5.16 IPC perceptions of implementation scores and sociodemographic characteristics

A Spearman’s correlation was run to assess the relationship between the participants’
perceptions of implementation of IPC scores, age and years of experience. As shown in Table
5.28, there was a weak positive correlation between perceptions of implementation scores and
age and years of experience. Both results were statistically significant: p= 0.02 and p= 0.04,

respectively.

Table 5.28: IPC perceptions of implementation score, age and years of experience

Characteristic Spearman's p-value*
correlation
coefficient
Age 0.25 0.02
Years of experience 0.23 0.04

* Based on Spearman's correlation test

A t-test was run on the data with a 95% CI to compare the differences between the participants’
scores of perceptions regarding IPC implementation, gender and training. As shown in Table

5.29, the null hypothesis of no difference between males and females in terms of perceptions
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of implementation scores is accepted, and there was a difference between those who had
received training and those who had not, with the former reporting the highest mean scores

(46.26), (p=0.02).

Table 5.29: IPC perceptions of implementation scores, gender and training

Characteristic Mean SD t-value  p-value*
Gender
Female 46.86 4.59 1.85 0.07
Male 44.62 5.98
Training
No 42.25 5.77 -2.41 0.02
Yes 46.26 5.23

* Based on t-test

A one-way ANOVA was conducted to determine if perceptions of implementation of IPC
scores differed based on nationality, highest level of education, location of practice,
occupation, specialty and position or skill level. There were no statistically significant
differences between nationality, highest level of education and position (p=0.20, 0.20 and 0.14,
respectively). There was a statistically significant difference between occupation groups;
Infection Control Specialists had the highest perception scores (p=0.002). There was also a
statistically significant difference between location of practice groups; the participants working

at KAMC had the highest perception scores (mean=48.03), (p=0.01) (Table 5.30).
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Table 5.30: IPC perceptions of implementation scores, nationality, highest level of
education, location of practice, occupation, specialty and position or skill level

Characteristic Mean F p-value*
Nationality
Saudi 44 .85 1.45 0.20
Filipino 47.33
Indian 47
Jordanian 43
Sudan 4425
Others 51.75

Highest level of education

PhD 49.25 1.57 0.20
Masters 46.23

Bachelor 44.71

Diploma 46.2

Others 51

Location of practice

King Abdulaziz Medical City 48.03 4.42 0.01
King Fahad Specialist Hospital 44.45

Hayat National Hospital 44.26

Occupation

Laboratory Specialist 43.31 4.10 0.002
Laboratory Technician 47.21

Infection Control Specialist 49.86

Nurse 49.6

Phlebotomist 10

laboratory Consultant Doctor 47

Others 48

Specialty

Medical Laboratory 45.06 2.18 0.06
Public Health 48

Infection Control 49

Health Management 46.25
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Nurse 53.70
Laboratory Medicine 44
Others 48.6
Position or skill level

Laboratory Staff 45.1 1.62 0.14
Laboratory Supervisor 48.5
Infection Control Practitioner 49.57
Laboratory Consultant 46.8
Quality Officer 46.8
Admin 51
Public Health Nurse 49.66
Assistant Consultant Infection Control 51
Others 43.75

* Based on ANOVA

5.17 Knowledge scores, attitude and practice scores.

A Spearman’s correlation was run to assess the relationship between the knowledge of IPC,
attitude and practice scores. There was a weak negative correlation between the knowledge and
attitude scores (result not statistically significant: p> 0.05) and a moderate positive correlation
between the knowledge and practice scores, and the result was statistically significant: p=0.003

(Table 5.31).

Table 5.31: Knowledge scores, attitude and practice scores

Characteristic Spearman's p-value*
correlation
coefficient
Attitude scores -0.11 0.31
Practice scores 0.32 0.003

* Based on Spearman's correlation test
The same test was run to assess the relationship between the practice of IPC score and attitude

towards IPC score. There was a weak negative correlation between practice and attitude scores,

and the result was not statistically significant: p> 0.05 (Table 5.32).
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Table 5.32: Practice scores and attitude scores

Characteristic Spearman's p-value*
correlation
coefficient
Attitude scores -0.09 0.37

* Based on Spearman's correlation test

A Pearson's correlation was run to assess the relationship between knowledge scores and
perception of IPC implementation scores. There was a weak positive correlation between
knowledge scores and perception of IPC implementation scores, r= 0.223, p < 0.05 (Table
5.33).

Table 5.33: Knowledge scores and perceptions of IPC implementation scores

Characteristic Pearson’s p-value*
correlation
coefficient
Perceptions of IPC implementation scores 0.22 0.04

* Based on Pearson’s correlation test

5.18 Potential predictors of IPC knowledge, attitude, practice, knowledge of PEP and
perceptions of IPC implementation (Simple linear regression)

Simple linear regression analysis was run for each category (knowledge, attitude, practice,
knowledge of PEP and perceptions of IPC implementation) separately as dependent variables
and age, years of experience, gender, nationality, highest level of education, occupation,
specialty, position, training and competence assessment separately as independent variables to
assess the association between each potential predictor variable and knowledge, attitude,

practice, knowledge of post exposure prophylaxis and perceptions of IPC implementation.

5.18.1 Potential predictors of IPC knowledge

The results show a significant association between IPC knowledge scores and location of
practice (see Table 5.34). Participants from KFSH had an average lower IPC knowledge score
than participants from KAMC (-0.95 points lower).
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Table 5.34: Independent determinants of IPC knowledge scores (simple linear regression)

Variable Coefficient 95%CI P-value (T) P-value (F) R?
Age 0.008 -0.03 0.03 0.70 0.70 0.002
Years of experience 0.002 -0.03 0.038 0.90 0.90 0.0003
Gender 0.41 0.007
Male -0.21 -0.74  0.30 0.41
Nationality (ref: Egyptian) 0.84 0.03
Filipino 0.55 -0.93 2.04 0.50
Indian 1.33 -0.55 3.22 0.16
Jordanian -4.49 277 2.77 1.00
Others 0.5 -1.25 2.25 0.57
Saudi 0.30 -0.97 1.58 0.63
Sudanese 0.5 -1.25 2.25 0.57
Highest level of education 0.74 0.02
(ref: Bachelor)
Diploma -0.30 -1.42 0.87 0.63
Master 0.35 -0.30 1.00 0.27
Others 0.72 -1.75 3.20 0.56
PhD 0.22 -0.70 1.15 0.63
Location of practice 0.003* 0.12
(ref:King Abdulaziz Medical
City)
King Fahad Specialist -0.95 -1.51 -0.40 0.001
Hospital
Hayat National Hospital -0.30 -0.91 0.40 0.43
Occupation (ref: Admin) 0.55 0.06
Infection Control Specialist -1.10 -2.61 2.61 1.000
Laboratory Specialist -0.071 -3.18 1.75 0.56
Laboratory Technician -.428 -2.95 2.10 0.73
Nurse -0.4 -3.07  2.27 0.76
Others -0.777 -3.35 1.79 0.55
Phlebotomist 0 (omitted)
Laboratory Consultant Doctor -1.4 -4.07  1.27 0.30
Specialty (ref: 0.09 0.144
Infection Control)
Health Management -2 -3.61 -0.38 0.02
Laboratory Medicine -1 -3.55 1.55 0.44
Medical Laboratory -0.69 -1.88 0.48 0.24
Nurse -0.70 -2.41 1.07 0.45
Others -4.14 -1.47 147 1.00
Public Health 0.2 -1.33 1.73 0.77
Position or skill level (ref:
Admin)
Assistant Consultant Infection
Control -4.53 -2.78 2.78 1.00 0.53 0.110
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Infection Control Practitioner

Laboratory Consultant -0.43 -2.85 1.99 0.72
Laboratory Staff -1 -3.48 1.48 0.42
Laboratory Supervisor -0.57 -2.87 1.72 0.62
Others -1.2 -3.68 1.28 0.34
Public Health Nurse 0.4 -2.08 2.88 0.75
Quality Officer -0.33 -2.95 228 0.80
-0.8 -3.28 1.68 0.52
Training 0.61 0.003
Yes 0.02 -0.52  0.89 0.61
Competence assessment 0.12 0.03
Yes 0.48 -0.13 1.09 0.12

Asterisks (*) used to identify all significant p-values

5.18.2 Potential predictors of knowledge of PEP

Based on linear regression, there is a significant association between knowledge of PEP scores

and gender (p=0.007), location of practice (p=0.01), and competence assessment (p=0.03). The

male participants had an average lower knowledge of PEP score than females (-0.04 points

lower). Furthermore, those participants who reported having a process of competence

assessment for health and safety were more likely to have a better knowledge of PEP score

than those who did not (0.39 points higher). In addition, participants working at KFSH had an

average lower knowledge of PEP score than participants from KAMC (-0.40 points lower) (see

Table 5.35).

Table 5.35: Independent determinants of IPC knowledge of PEP scores (simple linear

regression)
Variable Coefficient 95%CI P-value (T)  P-value R?
(F)
Age 0.007 -0.01 0.02 0.45 0.45 0.006
Years of experience 0.004 -0.01 0.02 0.65 0.65 0.002
Gender 0.007* 0.08
Male -0.04 -0.68 -0.10 0.008
Nationality (ref: Egyptian) 0.10 0.12
Filipino 0.14 -0.70 0.94 0.73
Indian 0.25 -0.80 1.27 0.63
Jordanian 0.25 -1.25 1.75 0.74
Others 0.25 -70 1.20 0.60
Saudi -0.35 -1.04 0.34 0.32
Sudan 0.25 -0.70 1.20 0.60
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Highest level of education 0.73 0.02
(ref: Bachelor)

Diploma 0.28 -0.37 0.93 0.39

Master -0.04 -0.41 0.32 0.81

Others 0.48 -0.92 1.89 0.49

PhD 0.23 -0.29 0.80 0.39

Location of practice (ref: 0.01* 0.10
King Abdulaziz Medical

City)

King Fahad Specialist -0.40 -0.72 -0.07 0.01

Hospital

Hayat National Hospital 0.11 -0.30 0.50 0.55

Occupation (ref: Admin) 0.33 0.08
Infection Control Specialist -0.43 -1.90 1.04 0.56

Laboratory Specialist -0.56 -1.95 0.82 0.42

Laboratory Technician -0.21 -1.63 1.20 0.76

Nurse -6.99 -1.50 1.50 1.00

Others -0.66 -2.11 0.80 0.36

Phlebotomist 0 (omitted)

Laboratory Consultant Doctor -0.2 -1.70 1.30 0.79

Specialty (ref: 0.38 0.09
Infection Control)

Health Management -1 -1.95 -0.04 0.04

Laboratory Medicine -2.32 -1.50 1.50 1.00

Medical Laboratory -0.43 -1.13 0.26 0.22

Nurse -2.83 -1.03 1.03 1.00

Others -0.33 -1.20 0.53 0.45

Public Health -0.6 -1.50 0.30 0.19

Position or skill level (ref: 0.85 0.06
Admin)

Assistant Consultant 1 -0.71 2.71 0.25

Infection Control

Infection Control Practitioner 0.43 -1.07 1.92 0.57

Laboratory Consultant 0.6 -0.93 2.13 0.44

Laboratory Staff 0.60 -0.81 2.03 0.39

Laboratory Supervisor 0.4 -1.13 1.93 0.60

Others 0.8 -0.73 2.33 0.30

Public Health Nurse 1 -0.62 2.62 0.22

Quality Officer 0.4 -1.13 1.93 0.60

Training 0.47 0.006
Yes 0.15 -0.25 0.55 0.47

Competence assessment 0.03* 0.05
Yes 0.39 0.04 0.73 0.02

Asterisks (*) used to identify all significant p-values
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5.18.3 Potential predictors of attitudes towards IPC guidelines

As shown in Table 5.36, there is a significant association between attitude scores and gender
(p=0.01), nationality (p= 0.006), and location of practice (p<0.001). Male participants had
significantly higher attitude scores than females, scoring 0.07 points higher. Also, Filipino and
participants under the category of ‘Others’ had an average lower attitude score than Egyptian
participants, scoring -10.66 and -11 points lower, respectively. Furthermore, participants
working at KFSH and at HNH had an average higher attitude towards IPC score than
participants from KAMC, scoring 10.30 and 11.33 higher, respectively.

Table 5.36: Independent determinants of IPC attitude scores (simple linear regression)

Variable Coefficient 95%CI P-value (T) P-value R?
(¥)
Age -0.12 -0.32 0.07 0.22 0.22 0.02
Years of experience -0.14 -0.34 0.05 0.15 0.15 0.02
Gender 0.01* 0.07
Male 3.57 0.70 6.44 0.01
Nationality (ref: Egyptian) 0.006* 0.20
Filipino -10.66 -18.18 -3.14 0.006
Indian 1.66 =790 11.22 0.73
Jordanian 2 -11.99 15.99 0.80
Others -11 -19.84 -2.15 0.02
Saudi -3.93 -10.40 2.53 0.23
Sudan -2.5 -11.34 634 0.57
Highest level of education 0.70 0.03
(ref: Bachelor)
Diploma 0.06 -6.34 645 097
Master 1.61 -2.125 535 0.39
Others 8.06 573 2185 0.25
PhD 1.56 -3.63 6.74  0.55
Location of practice (ref: <0.001* 0.60
King Abdulaziz Medical
City)
King Fahad Specialist 10.30 8.08 12.52  <0.001
Hospital
Hayat National Hospital 11.33 8.80 1390 <0.001
Occupation (ref: Admin) 0.18 0.10
Infection Control Specialist  -1.54 -9.31 6.22 0.69
Laboratory Specialist -1.47 -7.73 4.80 0.64
Laboratory Technician -5.9 -12.81 1.01 0.09
Nurse -6.2 -14.60 220 0.14
Others -6.02 -13.60 1.54 0.12
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Phlebotomist -3.4 -17.93 11.13 0.64

Laboratory Consultant O(omitted)

Doctor

Specialty (ref: 0.48 0.08
Infection Control)

Health Management -2.25 -12.08 7.60  0.65

Laboratory Medicine -12.25 -27.80 3.30 0.12

Medical Laboratory -2.17 -9.40 5.05 0.55

Nurse -7.58 -18.20 3.04 0.16

Others -6.25 -15.60 3.08 0.17

Public Health -3.45 -12.80 590 0.46

Position or skill level (ref: 0.43 0.13
Admin)

Assistant Consultant -8 -25.70 9.70  0.37

Infection Control

Infection Control 2.43 -12.99 17.85 0.75

Practitioner 0.2 -15.60 16.00  0.98

Laboratory Consultant -0.31 -14.96 14.34  0.97

Laboratory Staff 4.2 -11.60 20.00 0.59

Laboratory Supervisor -1 -17.13 15.13 0.90

Others -6.33 -22.99 1032 045

Public Health Nurse -3.2 -19.00 12.60 0.69

Quality Officer

Training 0.29 0.01
Yes 2.18 -1.90 6.25 0.29

Competence assessment 0.40 0.008
Yes -1.48 -5.01 2.04 0.40

Asterisks (*) used to identify all significant p-values

5.18.4 Potential predictors of IPC practice

The results show a significant association between practice scores and gender (P=0.05),
nationality (P=0.01), specialty (P=0.001) and training (P=0.009). Male participants had an
average lower practice score than females, scoring -4.80 points lower. Jordanian participants
had an average lower practice score than Egyptian participants, at -42.75 points lower. In
addition, those participants who specialised in Health Management had an average lower
practice score than those working in Infection Control, scoring -28 points lower. Those

participants who had received IPC training had significantly higher practice scores than those

who had not, scoring 8.76 points higher (see Table 5.37).
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Table 5.37: Independent determinants of IPC practice scores (simple linear regression)

Variable Coefficient 95%CI P-value P-value (F) R
(D
Age 0.006 -0.33 0.34 0.97 0.97 0.00
Years of experience 0.02 -0.31 0.35 0.89 0.89 0.0002
Gender 0.05* 0.04
Male -4.80 -9.64 0.03 0.05
Nationality (ref: Egyptian) 0.01* 0.18
Filipino 1.25 -11.37 13.90 0.84
Indian 2.58 -13.50 18.62 0.75
Jordanian -42.75 -66.23 -19.26  0.001
Others 6.49 -14.85 14.85 1.00
Saudi -3.31 -14.20 7.54 0.54
Sudan -3 -17.85 11.85 0.69
Highest level of education 0.34 0.05
(ref: Bachelor)
Diploma -7.63 -18.08 2.82 0.15
Master -2.15 -8.26 3.96 0.48
Others -0.43 -22.95 22.09 0.97
PhD 5.19 -3.30 13.70 0.23
Location of practice (ref: 0.07 0.06
King Abdulaziz Medical
City)
King Fahad Specialist -4.90 -10.40 0.60 0.08
Hospital
Hayat National Hospital -6.96 -13.40 -0.54 0.03
Occupation (ref: Admin) 0.30 0.09
Infection Control Specialist -5.74 -18.74 7.30 0.38
Laboratory Specialist -2.16 -12.65 8.33 0.68
Laboratory Technician 0.26 -11.31 11.82 0.96
Nurse 0.2 -13.84 14.24 0.98
Others -11.35 -24.01 1.31 0.09
Phlebotomist 34 -20.93  27.73 0.78
Lab Consultant Doctor 0 (omitted)
Specialty (ref: 0.001* 0.28
Infection Control)
Health Management -28 -42.97 -13.02 0.00
Laboratory Medicine -5.5 -29.20 18.17 0.64
Medical Laboratory -2.98 -13.98  8.02 0.59
Nurse -5.16 -21.33  11.00 0.53
Others 0.3 -13.90 14.50 0.96
Public Health -12.1 -26.30 2.10 0.09
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Position or skill level (ref: 0.28 0.16

Admin)

Assistant Consultant -8 -31.10 15.10 0.49

infection Control

Infection Control Practitioner -6.57 -26.74 13.60  0.52

Laboratory Consultant -4.4 -25.06 16.30 0.67

Laboratory Staff -5.70 -2490 13.50 0.55

Laboratory Supervisor -12 -32.70  8.70 0.25

Others -4 -25.09 17.09 0.70

Public Health Nurse -4.33 -26.12  17.45  0.69

Quality Officer -17.8 -38.50 2.90 0.09

Training 0.009* 0.08
Yes 8.76 223 15.30 0.009

Competence assessment 0.70 0.001
Yes 1.13 -4.85 7.12 0.70

Asterisks (*) used to identify all significant p-values

5.18.5 Potential predictors of perceptions of implementation of IPC guidelines

Table 5.38 shows a significant association between perceptions of implementation of IPC
guidelines scores and years of experience (p=0.05), location of practice (p=0.01), occupation
(p=0.002) and training (p=0.02). Years of experience has a positive coefficient (0.16) which
indicates a positive association between perceptions of implementation of IPC guidelines
scores and years of experience. Moreover, participants working at KFSH and at HNH had an
average lower score in perceptions of implementation of IPC guidelines than participants from
KAMC, at -3.60 and -3.80 points lower, respectively. Additionally, Laboratory Specialists
were significantly more likely to have lower perception of implementation scores than those
working in general admin (-6.28 points lower). Those participants who had received training
in IPC had significantly higher scores in perceptions of implementation of IPC guidelines than

those who had not, scoring 4.01 points higher.
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Table 5.38: Independent determinants of scores for perceptions of implementation of IPC
guidelines (simple linear regression)

Variable Coefficient 95%CI P-value P-value (F) R?

(L))

Age 0.15 -0.003 0.31 0.06 0.06 0.04

Years of experience 0.16 -0.006 0.31 0.055 0.05* 0.05

Gender 0.07 0.04

Male -2.24 -4.64 0.20 0.07

Nationality (ref: Egyptian) 0.20 0.10

Filipino -0.66 -7.10  5.80 0.83

Indian -1 -9.20 7.20 0.80

Jordanian -5 -16.98 6.98 0.40

Others 3.75 -3.82 11.32 0.33

Saudi -3.14 -8.70 2.40 0.26

Sudan -3.75 -11.32 3.82 0.33

Highest level of education 0.19 0.08

(ref: Bachelor)

Diploma 1.48 -3.55 6.52 0.56

Master 1.52 -1.50 4.54 0.32

Others 6.28 -4.60 17.13 0.25

PhD 4.53 0.44 8.63 0.03

Location of practice (ref: 0.01* 0.10

King Abdulaziz Medical

City)

King Fahad Specialist -3.60 -6.30 -0.90 0.01

Hospital

Hayat National Hospital -3.80 -6.90 -0.70 0.01

Occupation (ref: Admin) 0.002%* 0.22

Infection Control Specialist 0.26 -5.60 6.08 0.93

Laboratory Specialist -6.28 -11.00 -1.60 0.01

Laboratory Technician -2.38 -7.60  2.80 0.36

Nurse 0 (omitted)

Others -1.6 -7.30 4.07 0.57

Phlebotomist 0 (omitted)

Laboratory Consultant Doctor -2.6 -8.90 3.70 0.41

Specialty (ref: 0.06 0.17

Infection Control)

Health Management -2.75 -9.63 4.13 0.43

Laboratory Medicine -5 -15.90 5.90 0.36

Medical Laboratory -3.94 -9.007 1.13 0.13

Nurse 4.67 -2.80 12.10 0.21

Others -4 -6.93 6.13 0.90

Public Health -1 -7.53 5.53 0.76

Position or skill level (ref: 0.14 0.19

Admin)

Assistant Consultant -6.54 -11.07 11.07 1.00

Infection Control
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Infection Control Practitioner -1.43 -11.09 8.24 0.77

Laboratory Consultant -4.2 -14.10 5.70 0.39
Laboratory Staff -5.9 -15.09 3.30 0.20
Laboratory Supervisor -2.5 -12.61 7.61 0.62
Others -7.25 -17.40 2.90 0.16
Public Health Nurse -1.33 -11.80 9.11 0.79
Quality Officer -4.2 -14.10 5.70 0.39
Training 0.02* 0.07
Yes 4.01 0.70 7.32 0.02
Competence assessment 0.21 0.02
Yes 1.92 -1.10  4.95 0.21

Asterisks (*) used to identify all significant p-values

5.19 Potential predictors of IPC knowledge, attitude, practice, knowledge of PEP and
perceptions of IPC implementation.

Multivariable regression analysis was run for each category (knowledge, attitudes, practices,
knowledge of PEP and perceptions of IPC implementation) separately as dependent variables
and all associations with a significance level of p<0.15 were included in the multivariable

model.

5.19.1 Potential predictors of knowledge of IPC guidelines

Multivariable regression was run to investigate the potential predictors of knowledge of IPC
guidelines. Variables included in the initial model were specialty and competence assessment
(see Table 5.39). The results show that those participants who specialised in Health
Management had an average lower knowledge score than those working in Infection Control,

scoring -2 points lower.
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Table 5.39: Independent determinants of knowledge of IPC guidelines scores
(multivariable regression)

Variable Coefficient 95% C.I P-value (T)
Specialty (ref:
Infection Control)
Health Management -2 -3.58 -0.41 0.01*
Laboratory Medicine -1.16 -3.67 135 0.36
Medical Laboratory -0.74 -1.90 0.42 0.21
Nurse -0.82 -2.54  0.89 0.34
Others -0.05 -1.50 1.39 0.94
Public Health 0.29 -1.21  1.80 0.69
Competence assessment
Yes 0.64 -0.02 1.29 0.06

Asterisks (*) used to identify all significant p-values

Multivariable regression analysis was conducted to produce adjusted regressions for
knowledge of IPC guidelines adjusted for location of practice (hospital). Those participants
working at KFSH had an average lower knowledge score than those working at KAMC (-0.62
points lower). Location of practice as a variable was considered a confounder to all other
variables included in the model as the coefficients were changed by more than 10% (see Table
5.40). To provide a visual representation of the relationships between IPC knowledge scores
and the other variables, and in order to allow the identification of potential confounders and
biases, a DAG was generated. The node for specialty and competence assessment variables
connected to the node of knowledge of IPC variable by green directed edges, indicating that
specialty and competence assessment were predictors of knowledge of IPC. The node for
current location of practice variable connected to the node of knowledge of IPC, specialty and
competence assessment variables by pink directed edges, indicating that location of practice

was considered a confounder to specialty and competence assessment variables (see Figure

5.6).
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Figure 5.6: DAG for the relationship between IPC knowledge scores and other variables
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Table 5.40: Independent determinants of IPC knowledge scores (Multivariable regression

adjusted for hospital).
Variable Coefficients 95% C.1 P-value (T)

Specialty (ref:
Infection Control)
Health Management -1.70 -3.27  -0.12 0.03*
Laboratory Medicine -1.49 -3.98 0.99 0.23
Medical Laboratory -0.81 -1.95 0.32 0.16
Nurse -0.95 -2.65 0.74 0.27
Others -0.18 1.61 1.26 0.80
Public Health 0.23 -1.24 171 0.75
Competence assessment
Yes 0.65 0.01 1.29 0.05*
Location of practice
(ref: King Abdulaziz
Medical City)
King Fahad Specialist -0.62 -1.22 -0.03 0.04*
Hospital
Hayat National Hospital -0.072 -0.78  0.63 0.84

Asterisks (*) used to identify all significant p-values
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5.19.2 Potential predictors of knowledge of PEP

Multivariate regression was run to investigate the potential predictors of knowledge of PEP.
Variables included in the initial model were gender, nationality and competence assessment.
As shown in Table 5.41, no significant association between knowledge of PEP scores and all

of the independent variables included in the regression model was found.

Table 5.41: Independent determinants of knowledge of PEP scores (multivariable
regression)

Variable Coefficient 95% C.I P-value (T)

Gender (ref: Female)

Male -0.26 -0.58 0.06 0.11
Nationality (ref: Egyptian)

Filipino 0.12 -0.66 091 0.75
Indian 0.35 -0.68 1.37 0.50
Jordanian 0.43 -1.06 1.93 0.57
Others 0.31 -0.61 1.24 0.50
Saudi -0.17 -0.87 0.54 0.64
Sudanese 0.31 -0.61 1.24 0.501
Competence assessment (ref:

No)

Yes 0.31 -0.02  0.65 0.07

Asterisks (*) used to identify all significant p-values

Multivariable regression analysis was conducted to produce adjusted regressions for
knowledge of PEP adjusted for location of practice (hospital). The results show no association
between knowledge of PEP and gender, competence assessment, and location of practice.
Location of practice as a variable was considered a confounder to all other variables included
in the model. However, the competence assessment variable was not affected (see Table 5.42).
In addition, the results of the Breuch-Pagan test suggested that there was a potential issue of
heteroscedasticity in the knowledge of PEP model, at P<0.001. In order to address the issue of
heteroscedasticity, robust standard errors were used. To provide a visual representation of the
relationships between knowledge of PEP scores and the other variables, and in order to allow
the identification of the potential confounders and biases, a DAG was generated. The node for
nationality, gender and competence assessment variables connected to the node of knowledge
of PEP variable by green directed edges, indicating that nationality, gender and competence
assessment were predictors of knowledge of PEP. The node for current location of practice

variable connected to the node of knowledge of PEP, nationality and gender variables by pink
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directed edges, indicating that location of practice was considered a confounder to nationality
and gender. No pink directed edge connected location of practice to competence assessment
node, indicating that location of practice was not considered a confounder to competence

assessment (see Figure 5.7).

Figure 5.7: DAG for the relationship between knowledge of PEP scores and other
variables
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Table 5.42: Independent determinants of knowledge of PEP scores (multivariable
regression adjusted for hospital).

Robust

Variable Coefficients standard error 95% C.I P-value (T)
Gender (ref: Female)
Male -0.18 0.19 -0.56  0.20 0.34
Nationality (ref: Egyptian)
Filipino -0.04 0.29 -0.62 0.54 0.89
Indian 0.10 0.34 -0.59 0.79 0.77
Jordanian 0.01 0.38 -0.75 0.78 0.97
Others 0.20 0.28 -0.37 0.77 0.49
Saudi -0.29 0.29 -0.87 0.30 0.34
Sudan 0.007 0.31 -0.62  0.63 0.98
Competence assessment (ref:
No)
Yes 0.35 0.21 -0.07  0.77 0.10
Location of practice (ref:
King Abdulaziz Medical City)
King Fahad Specialist Hospital -0.27 0.19 -0.66 0.11 0.17
Hayat National Hospital 0.17 0.17 -0.18 0.51 0.34

Asterisks (*) used to identify all significant p-values

5.19.3 Potential predictors of attitudes towards IPC guidelines

Multivariable regression was run to investigate the potential predicators of attitudes to IPC
guidelines. Variables included in the initial model were gender and nationality (see Table 5.43).
The results show no significant association between attitude scores and gender. Also, Filipino
and participants under others category had an average lower attitude score than Egyptian

participants, scoring -10.98 and -11.70 points lower, respectively.
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Table 5.43:Independent determinants of attitude scores (multivariable regression)

Variable Coefficient 95% C.I P-value (T)
Gender
Male (ref: Female) 2.83 -0.25 5.92 0.07
Nationality (ref: Egyptian)
Filipino -10.98 -18.39 -3.56 0.004*
Indian -0.22 -9.86 942 0.96
Jordanian -0.83 -14.96 13.29 0.90
Others -11.70 -20.46 -2.95 0.009%*
Saudi -5.85 -12.55 0.85 0.09
Sudanese -3.20 -11.96 5.54 0.47

Asterisks (*) used to identify all significant p-values

Multiple regression analysis was conducted to produce adjusted regressions for attitudes to IPC
guidelines adjusted for location of practice (hospital). The results show no association between
attitudes and gender and nationality after adjustment for location while a significant association
between attitude and location of practice was identified. The participants working at both
KFSH and HNH had higher average attitude scores than those working at KAMC, scoring 9.29
and 10.10 points higher, respectively. Location of practice as a variable was considered a
confounder to all other variables included in the model as their coefficients were changed by
more than 10% (see Table 5.44). Moreover, the results of the Breuch-Pagan test suggest that
there was the potential issue of heteroscedasticity in the attitude model, at P=0.020. In order to
address this issue, robust standard errors were used. To provide a visual representation of the
relationships between attitude scores and the other variables, and in order to identify the
potential confounders and biases, a DAG was generated. The node for gender and nationality
variables connected to the node of attitude towards IPC variable by green directed edges,
indicating that gender and nationality were predictors of attitude towards IPC variable. The
node for current location of practice variable connected to the node of attitude towards IPC
variable, gender and nationality variables by pink directed edges, indicating that location of

practice was considered a confounder gender and nationality variables (see Figure 5.8).
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Figure 5.8: DAG for the relationship between attitude scores and other variables
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Table 5.44:Independent determinants of attitude scores (Multivariable regression adjusted

Jor hospital).

Robust
Variable Coefficients standard error 95% C.1 P-value
(L))

Gender
Male (ref: Female) 0.71 1.26 -1.81 3.24 0.57
Nationality (ref:
Egyptian)
Filipino -3.40 2.45 -8.29 1.50 0.17
Indian 0.86 2.14 -341 5.13 0.70
Jordanian 0.68 2.40 -4.07 5.44 0.80
Others -4.003 2.77 -9.53 1.53 0.15
Saudi -1.38 2.06 -549 2.72 0.50
Sudan -0.75 2.33 -541 3.90 0.74
Location of practice
(ref: King Abdulaziz
Medical City)
King Fahad Specialist 9.29 1.61 6.08 12.51  <0.001*
Hospital
Hayat National Hospital 10.10 1.64 6.82 1337 <0.001*

Asterisks (*) used to identify all significant p-values
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5.19.4 Potential predictors of IPC practices

Multivariable regression was run to investigate the potential predictors of IPC practices. The
variables included in the initial model were gender, nationality, specialty and training (see
Table 5.45). The results show no significant association between practice scores and gender
and specialty while there a significant association between practice scores and nationality and
training was found. The Jordanian participants had an average lower practice score than their
Egyptian counterparts, scoring -36.76 points lower. Furthermore, those participants who had
received IPC training had significantly higher practice scores than those who had not, at 7.06

points higher.

Table 5.45: Independent determinants of practice scores (multivariable regression)

Variable Coefficient 95% C.I P-value (T)
Gender
Male (ref: Female) -4.24 -10.00 1.52 0.15
Nationality (ref: Egyptian)
Filipino 4.58 -8.14 17.31 0.47
Indian 13.33 -3.72  30.39 0.12
Jordanian -36.76 -58.69 -14.83 0.001*
Others 12.31 -7.17 31.79 0.21
Saudi 5.18 -6.60 16.96 0.38
Sudan -1.18 -15.40 13.03 0.87
Specialty (ref:
Infection Control)
Health Management -15.69 -32.79 142 0.07
Laboratory Medicine -0.95 -23.15 21.24 0.93
Medical Laboratory 6.22 =732 19.77 0.36
Nurse -3.02 -17.57 11.52 0.68
Others 10.19 -5.95 26.33 0.21
Public Health -6.08 -20.75 8.59 0.41
Training
Yes (ref: No) 7.06 0.67 13.45 0.03*

Asterisks (*) used to identify all significant p-values

Multiple regression analysis was conducted to produce adjusted regressions for IPC practices
adjusted for location of practice (hospital). The Jordanian participants had average lower
practice scores than the Egyptian participants, at -27.53 points lower, while the Indian
participants had higher average practice score than the Egyptian participants, scoring 20.19

points higher. No significant association between practice and location of practice was found.
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Location of practice as a variable was considered a confounder to all other variables included
in the model as the coefficients were changed by more than 10% (see Table 5.46). In addition,
the results of a Breuch-Pagan test suggested that there was a potential issue of
heteroscedasticity in the practice model, at P<0.001. In order to address this issue, robust
standard errors were used. To provide a visual representation of the relationships between
practice scores and the other variables, and in order to allow the identification of the potential
confounders and biases, a DAG was generated. The node for gender and nationality, training
and specialty variables connected to the node of practice of IPC variable by green directed
edges, indicating that gender and nationality, training and specialty were predictors of practice
of IPC variable. The node for current location of practice variable connected to the node of
practice of IPC variable, gender and nationality, training and specialty variables by pink
directed edges, indicating that location of practice was considered a confounder gender and

nationality, training and specialty variables (see Figure 5.9).

Figure 5.9: DAG for the relationship between practice scores and other variables.

® @~
X A ~

Practice of IPC

/Current location of practice\

Specialty Training

*The dependent variable (practice of IPC)
Predictors of (practice of IPC)
Confounder

141



Table 5.46: Independent determinants of practice scores (multivariable regression adjusted
for hospital)

Robust
Variable Coefficient standard error 95% C.1 P-value

(T
Gender
Male (ref: Female) -5.26 3.35 -11.99 1.46 0.12
Nationality (ref: Egyptian)
Filipino 6.26 5.02 -3.81 16.34 0.21
Indian 20.19 9.90 0.35 40.03 0.04*
Jordanian -27.53 8.30 -44.15 -10.92  0.002*
Others 14.05 8.03 -2.04 30.15 0.08
Saudi 7.67 5.45 -3.26 18.60 0.16
Sudanese 5.95 6.22 -6.52 1842 0.34
Specialty (ref:
Infection Control)
Health Management -16.65 12.90 -42.51 9.20 0.20
Laboratory Medicine -2.30 4.90 -12.04 7.44 0.64
Medical Laboratory 7.05 5.62 -4.23 18.32 0.21
Nurse -4.19 3.25 -10.71 2.33 0.20
Others 8.43 5.85 -3.29 20.16 0.15
Public Health -6.57 8.40 -23.35 10.21 0.43
Training
Yes (ref: No) 6.41 4.07 -1.80 14.60 0.12
Location of practice
(ref: King Abdulaziz
Medical City)
King Fahad Specialist 0.32 2.37 -4.43  5.07 0.893
Hospital
Hayat National Hospital -7.87 4.03 -15.95 0.20 0.056

Asterisks (*) used to identify all significant p-values

5.19.5 Potential predictors of perceptions of the implementation of IPC guidelines

Multivariable regression was run to investigate the potential predictors of perceptions of the
implementation of IPC guidelines. The perceptions model showed a multicollinearity problem
based on the results of variance inflation factors (mean = 12.16). The result of calculating the
correlation coefficients showed the age and years of experience variables to be highly
correlated (correlation coefficients = 0.893). Therefore, in order to solve the multicollinearity
problem, only the years of experience variable was included. The variables included in the
initial model were years of experience, gender, occupation, specialty, position and training (see
Table 5.47). The results show a significant association between perceptions of the

implementation of IPC guidelines scores and years of experience only. Years of experience
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was a positive coefficient (0.21), indicating a positive association between perceptions of the

implementation of IPC guidelines scores and years of experience.

Table 5.47: Independent determinants of perceptions of the implementation of IPC
guidelines scores (multivariable regression)

Variable Coefficient 95% C.I P-value (T)
Years of experience 0.21 0.005 042 0.044*
Gender
Male (ref: Female) -1.81 -494 132 0.24

Occupation (ref: Admin)
Infection Control Specialist 0 (omitted)

Laboratory Specialist -5.08 -15.71 5.55 0.33

Laboratory Technician -2.38 -13.78 9.01 0.70
Nurse 2.63 -6.87 12.14 0.60
Others -0.89 -12.23  10.44 0.87
Phlebotomist 0 (omitted)

Laboratory Consultant -3.83 -16.71 8.94 0.54
Doctor

Specialty (ref:

Infection Control)

Health Management 6.45 -6.29 19.2 0.31

Laboratory Medicine 1.70 -11.90 15.28 0.80
Medical Laboratory 2.10 -12.34 9.19 0.70
Nurse 0.29 -9.38 9.96 0.95

Others 0.41 9.35 10.18 0.93

Public Health -4.44 -14.97 6.07 0.40
Position or skill level (ref:

Admin)

Assistant Consultant -2.15 -14.13  9.82 0.94
Infection Control

Infection Control -2.71 -16.83 11.40 0.83

Practitioner

Laboratory Consultant -6.62 -21.31 8.07 0.57

Laboratory Staff -5.25 -18.56  8.04 0.82

Laboratory Supervisor -5.41 -19.22 8.40 0.82

Others -8.09 -20.19 4.009 0.36
Public Health Nurse -1.34 -18.90 16.20 0.73

Quality Officer -5.50 -20.12 9.14 0.69

Training

Yes (ref: No) 3.82 -0.70 8.36 0.096

Asterisks (*) used to identify all significant p-values
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Multiple regression analysis was conducted to produce adjusted regressions for perceptions of
the implementation of IPC precaution scores adjusted for location of practice. A significant
association between the scores for perceptions of the implementation of IPC guidelines and
location of practice. Participants working at KFSH had an average lower score than their
counterparts at KAMC, at -4.36 points lower. Location of practice as a variable was considered
a confounder to all other variables included in the model as their coefficients were changed by
more than 10% (see Table 5.48). To provide a visual representation of the relationships
between the scores for perceptions of the implementation of IPC guidelines and the other
variables, and in order to allow the identification of the potential confounders and biases, a
DAG was generated. The node for gender, specialty, occupation training, position and years of
experience variables connected to the node of perceptions of IPC implementation variable by
green directed edges, indicating that gender, specialty, occupation training, position and years
of experience were predictors of perceptions of IPC implementation variable. The node for
current location of practice variable connected to the node of perceptions of IPC
implementation variable, gender, specialty, occupation training, position and years of
experience variables by pink directed edges, indicating that location of practice was considered
a confounder gender, specialty, occupation training, position and years of experience variables

(see Figure 5.10).

144



Figure 5.10: DAG for the relationships between perceptions of the implementation of IPC
guidelines scores and other variables
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Table 5.48: Independent determinants of perceptions of the implementation of IPC scores
(multivariable regression adjusted for hospital)

Variable Coefficient 95% C.1 P-value
Years of experience 0.17 -0.05 0.40 0.13
Gender
Male (ref: Female) 0.16 -3.26 3.60 0.92
Occupation (ref: Admin)
Infection Control Specialist 0 (omitted)
Laboratory Specialist -7.88 -18.71 2.94 0.14
Laboratory Technician -5.91 -17.54 5.71 0.30
Nurse 5.02 -4.26 1431 0.30
Others -3.20 -14.19 7.78 0.55
Phlebotomist 0 (omitted)
Laboratory Consultant Doctor -2.16 -14.58 10.25 0.72
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Specialty (ref:
Infection Control)

Health Management 9.77 2,72 22.26 0.12
Lab()rat()ry Medicine 2.63 -10.62 15.89 0.69
Medical Laboratory 4.10 -6.30 14.52 0.43
Nurse -1.87 -11.30 7.55 0.69
Others -0.04 9.37 9.29 0.99
Position or skill level (ref: Admin)

Assistant Consultant Infection -6.26 -18.20 5.67 0.29
Control

Infection Control Practitioner -3.83 -17.34  9.68 0.57
Laboratory Consultant -12.17 -26.95 2.60 0.10
Laboratory Staff -8.68 -21.80 4.43 0.19
Laboratory Supervisor -9.80 -23.48 3.88 0.15
Others -10.44 -22.15 1.27 0.08
Public Health Nurse -7.29 -24.79 10.21 0.40
Quality Officer -8.25 -22.62 6.12 0.25
Training

Yes (ref: No) 3.86 -0.51 8.24 0.08

Location of practice
(ref: King Abdulaziz Medical City)
King Fahad Specialist Hospital -4.36 811 -0.62 0.02*

Hayat National Hospital -1.30 529 267 0.39

Asterisks (*) used to identify all significant p-values

5.20 Interaction tests between the independent determinants

The interaction between the independent determinants in the final model of IPC knowledge
score were investigated (see Table 5.49). The interaction between location of practice and
specialty showed a different association between IPC knowledge scores and specialty between
the different hospitals, and that the effect of specialty on IPC knowledge scores depends on
hospital type. After testing for differences in the effect of specialty on IPC knowledge scores
at different hospitals and stratification of analyses for the different hospitals, we can see that
no significant effect was reported at the 0.05 level in all hospitals (see Table 5.50).
Additionally, there were negative associations between specialty (Laboratory Medicine,
Medical Laboratory, and Nurses) and IPC knowledge scores for the participants from KAMC,
Health Management, Medical Laboratory, Public Health workers and others, for the
participants from KFSH’s Public Health workers, and for the Medical Laboratory specialty for
the participants from HNH. There were positive associations between IPC knowledge scores

and Public Health and others for the participants from KAMC, in Nursing for the participants
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from KFSH, and in Public Health for the participants from HNH. The strongest associations
were found for KAMC and KFSH. No statistically significant relationships were found.

Table 5.49: Interaction between independent determinants in the final model for IPC
knowledge

Interaction Interaction P-value*
Specialty and location of practice 0.04
Competence assessment and location of practice 0.25

*Based on Likelihood ratio test

Table 5.50: Regression of specialty against IPC knowledge stratified by location of practice

Variable B 95%, C.I P value

Infection Control Reference for all
specialties

King Abdulaziz Medical
City
Laboratory Medicine -1.00 325 125 0.40
Medical Laboratory -0.40 2.00 1.26 0.64
Nursing -1.00 295 0.95 0.30
Others 0.25 -1.53 2.03 0.80
Public Health 0.5 -1.45 2.45 0.60
King Fahad Specialist
Hospital
Health Management -2.00 -4.28 0.28 0.08
Medical Laboratory -1.00 2.95 0.95 0.30
Nurse 1.30 -3.23 323 1.00
Others -0.5 3.13 213 0.70
Public Health -1.5 413 1.13 0.25
Hayat National Hospital
Medical Laboratory -0.71 -3.26 1.83 0.55
Public Health 3.00 047 6.47 0.08

The interaction between the independent determinants in the final model for knowledge of PEP

scores were also investigated (see Table 5.51). The relationship between location of practice
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and availability of competence assessment indicated a different association between knowledge
of PEP scores and availability of competence assessment across the different hospitals, with
the impact of the availability of competence assessment on knowledge of PEP scores
depending on hospital type and vice versa. After testing for differences in the effects of the
availability of competence assessment on knowledge of PEP scores at the different hospitals
and stratification of analyses, we see that the availability of competence assessment effect for
the participants from KFSH was significant at the 0.05 level (see Table 5.52). Additionally,
there was a negative association between the availability of competence assessment and
knowledge of PEP scores for the participants from KAMC. While there were positive
associations between the availability of competence assessment and knowledge of PEP scores
for the workers from KFSH and HNH. The strongest association is in KFSH. No other

statistically significant interactions were found.

Table 5.51: Interaction between independent determinants in the final model of knowledge
of PEP

Interaction Interaction P-value*
Gender and location of practice 0.69
Nationality and location of practice 0.97
Competence assessment and location of practice 0.0007

*Based on Likelihood ratio test

Table 5.52: Regression of availability of competence assessment against knowledge of PEP
stratified by location of practice

Variable B 95%, C.I P value

No competence Reference for

Yes there is

competence
King Abdulaziz Medical -0.40 -0.90 0.09 0.11
City
King Fahad Specialist 1.01 043 1.60 0.001*
Hospital
Hayat National Hospital 0.43 -0.07 0.93 0.09

148



The associations between the independent determinants in the final model for IPC attitude
scores were investigated (see Table 5.53). The interaction between location of practice and
gender indicated a different association between IPC attitude scores and gender across the
different hospitals, with the effect depending on hospital type and vice versa. After testing for
differences in the effect of gender on attitude scores at the different hospitals and stratification
of analyses, we see that the effect at KAMC was significant at the 0.05 level (see Table 5.54).
Additionally, there were negative associations between gender and IPC attitude scores for the
participants from KFSH and HNH while there was a positive association between gender and
IPC attitude scores for the participants from KAMC. The strongest association was for KFSH.

No other statistically significant interactions were found.

Table 5.53: Interaction between independent determinants for the final model of attitudes
towards implementation of IPC guidelines

Interaction Interaction P-value*
Gender and location of practice 0.007
Nationality and location of practice 0.43

*Based on Likelihood ratio test

Table 5.54: Regression of gender against IPC attitudes stratified by location of practice

Variable B 95% C.I P value
Female Reference for

male
King Abdulaziz Medical 4.83 0.72 8.94 0.02%*
City
King Fahad Specialist -0.46 -342 2.49 0.75
Hospital
Hayat National Hospital 2.42 -5.17 032 0.08

The interaction between the independent determinants in the final model of IPC practice scores

was investigated (see Table 5.55). The association between location of practice and specialty
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indicated a different relationship between IPC practice scores and specialty across the different
hospitals, with the effect depending on hospital type and vice versa. After testing for
differences in the effects of specialty on practice scores at the different hospitals and
stratification of analyses, we see that the effect for the participants specialising in Health
Management at KFSH and for the participants specialising in Public Health at HNH was
significant at the 0.05 level (see Table 5.56). Additionally, there were negative associations
between IPC practice scores and Laboratory Medicine workers from KAMC, for Health
Management, Medical Laboratory, Public Health and others at KFSH, and for the Medical
Laboratory and Public Health specialties at HNH. There was a positive association between
Medical Laboratory, Nursing, Public Health and others and IPC practice scores for workers
from KAMC only. The strongest association was reported for KAMC. No other statistically

significant interactions were found.

Table 5.55: Interaction between independent determinants in the final model of IPC
practices

Interaction Interaction P-value*
Gender and location of practice 0.26
Nationality and location of practice 0.70
Specialty and location of practice 0.0063
Training and location of practice 0.23

*Based on Likelihood ratio test
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Table 5.56:Regression of specialty against IPC practices stratified by location of practice

Variable B 95% C.1 P value
Infection Control Reference for all

specialties
King Abdulaziz Medical
City
Laboratory Medicine -1.00 -15.05 13.05 0.88
Medical Laboratory 430 592 14.48 0.40
Nurse 1.5 -10.66 13.66 0.80
Others 2.70 -8.80 14.13 0.63
Public Health 7.5 -4.66 19.66 0.21
King Fahad Specialist
Hospital
Health management 315 -50.66 -12.33 0.002*
Medical Laboratory -6.05 -22.50 10.40 0.455
Nurse -13.00 -40.10 14.10 0.332
Others -3.62 22,13 22.13 1.000
Public Health -12.5 -34.63  9.63 0.255
Hayat National Hospital
Medical Laboratory -4.92 -32.28 2243 0.70
Public Health -46.00 -83.28 -8.71 0.02%

The interaction between the independent determinants in the final model of participants’
perceptions of the implementation of IPC guidelines was investigated (see Table 5.57). The
results show no statistically significant interactions between the independent determinant

variables (see Table 5.57).
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Table 5.57: Interaction between independent determinants in the final model of
perceptions of implementation of IPC guidelines scores

Interaction Interaction P-value*
Years of experience and location of practice 0.90
Gender and location of practice 0.39
Occupation and location of practice 0.90
Specialty and location of practice 0.63
Position or skill level and location of practice 0.23
Training and location of practice 0.36

*Based on Likelihood ratio test

5.21 Assumptions of final regression model

The important assumptions of the final regression analysis - linearity, multicollinearity,

heteroskedasticity, and normality - were examined.

Assessment of the linearity of the dependent variables with the independent variables in the
final models was not appropriate since all the included independent variables were categorical.
However, only the implementation scores model included two continuous variables (age and
years of experience). The linearity of implementation scores with age was assessed using
fractional polynomials, and no evidence of non-linearity was found. The linearity of
implementation scores with years of experience was assessed using fractional polynomials with
a likelihood ratio test by comparing the models with and without the fractional polynomials
term. The likelihood ratio test P-value was greater than 0.05, suggesting that the models are

not significantly different in terms of linearity.

Using variance inflation factors, none of the models showed a multicollinearity problem except
the implementation scores model, which had a mean of >10, suggesting that at least two
variables in the model highly correlated with each other (see Table 5.58). Calculating the
correlation coefficients revealed the age and years of experience variables to be highly
correlated (correlation coefficients = 0.893). Therefore, in order to solve the multicollinearity

problem, only one of them was included in the models.
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Table 5.58:Multicollinearity for knowledge, knowledge of PEP, attitudes, practices and
implementation models

Model Mean VIF
Knowledge scores 1.95
Knowledge of PEP scores 2.18
Attitude scores 2.30
Practice scores 3.28
Implementation scores 12.16%*

The results of the Breuch-Pagan test suggested that there was potential issue of
heteroscedasticity in the models for knowledge of PEP, attitudes and practices, at P<0.001,
P=0.020, and P<0.001, respectively (see Table 5.59). In order to address the issue of

heteroscedasticity, robust standard errors were used.

Table 5.59:Heteroscedasticity for the knowledge, knowledge of PEP, attitudes, practices
and implementation models

Model P value®
Knowledge scores 0.26
Knowledge of PEP scores P<0.001
Attitude scores 0.02
Practice scores P<0.001
Implementation scores 0.06

* Bases on Breuch-Pagan test

Eventually, since most of the data included in the models were categorical, no major violations

of normality of residuals were found.

5.22 Bias due to missing data

Missing data can occur for a variety of reasons. In this study, the participants may have chosen
not to provide information or to complete the questionnaire of the study for various reasons,
such as lack of interest, time constraints or missing knowledge. A total of 30 participants did
not fully complete the questionnaire, of whom 23 did not answer the questions related to

knowledge of IPC and knowledge of PEP, 26 did not answer the questions related to attitudes
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towards IPC, 26 did not answer the questions related to IPC practices, and all of the 30 did not
answer the questions relate to perceptions of IPC implementation. In terms of hospital, a total
of 15 out of 43 participants from KAMC, 11 out of 44 from KFSH, and four out of 23 from

HNH did not complete the questionnaire.

It should be emphasised that missing data may introduce bias and affect the validity of a study’s
statistical analysis; it is important to address the missing data appropriately in order to obtain

reliable and accurate results.

To assess the bias related to missing data, logistic regression was undertaken for the missing
data in each category (knowledge, attitudes, practices, perceptions and knowledge of PEP)
separately as dependent variables and age, years of experience, gender, nationality, highest
level of education, occupation, specialty, position, training and competence assessment
separately as independent variables. If any association between the dependent and independent
variables was found, this means that there may have been a bias in the results due to the missing

data.

Based on the logistic regression results, a systematic difference between the participants with
missing data and those without missing data (p=0.05) was identified. In comparison to admin
staff with missing data, the odds of knowledge scores among those working as Laboratory
Technicians and Infection Control Specialists with missing data were significantly three and

four times higher, respectively (see Table 5.60).
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Table 5.60:Bias due to missing data in IPC knowledge scores.

Variable OR (95% C.I) P value
Age 1.03 (0.97 1.09) 0.26
Years of experience 1.01 (0.95 1.08) 0.59
Gender 0.38
Male 1.52 (0.58 3.96)
Nationality (ref: Egyptian) 0.54
Filipino 1.01 (-)
Indian 1.01 (-)
Jordanian 6.04 (-)
Others 75 (-)
Saudi 73 (-)
Sudanese 75 (-)
Highest level of education (ref: Bachelor) 0.43
Diploma 3.6 (0.83 15.43)
Master 0.94 (0.27 3.29)
Others 4.5(0.26 77.13)
PhD 1.125 (0.21 5.98)
Occupation (ref: Admin) 0.05%*
Infection Control Specialist 4.39 (-)
Laboratory Specialist 2.23(-)
Laboratory Technician 3.66 (-)
Nurse 1 (omitted)
Others 1 (omitted)
Phlebotomist 1.03 (-)
laboratory Consultant Doctor 2.05 (-)
Specialty (ref: Infection 0.83
Control)
Health Management 1 (omitted)
Laboratory Medicine 4(0.11 136.95)
Medical Laboratory 1.20 (0.12 11.58)
Nurse 1 (omitted)
Others 1(omitted)
Public Health 0.8 (0.03 17.19)
Position or skill level (ref: Admin) 0.40
Assistant Consultant Infection Control 1(omitted)
Infection Control Practitioner 0.07 (0.00 1.72)
Laboratory Consultant 0.1 (0.00 2.50)
Laboratory Staff 0.15(0.01 1.85)
Laboratory Supervisor 0.3 (0.01 4.90)
Others 1 (omitted)
Public Health Nurse 1(omitted)
Quality Officer 1(omitted)
Training 0.88
Yes 0.91 (0.26 3.08)
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Competence assessment 0.76
Yes 0.82 (0.23 2.86)

Asterisks (*) used to identify all significant p-values

Based on logistic regression results, there is a systematic difference between the participants
with missing data and those without missing data (p=0.05). Compared to admin staff with
missing data, the odds of knowledge of PEP scores among those working as Laboratory

Technicians and Infection Control Specialists with missing data were three and four times

higher, respectively (see Table 5.61).

Table 5.61:Bias due to missing data in knowledge of PEP scores.

Variable OR (95% C.I) P value
Age 1.03 (0.97 1.09) 0.26
Years of experience 1.01 (0.95 1.08) 0.59
Gender 0.38
Male 1.52 (0.58 3.96)
Nationality (ref: Egyptian) 0.54
Filipino 1.01(-)
Indian 1.01(-)
Jordanian 6.04(-)
Others 75(-)
Saudi 73(-)
Sudanese 75(-)
Highest level of education (ref: Bachelor) 0.43
Diploma 3.6 (0.83 15.43)
Master 0.94 (0.27 3.29)
Others 4.5(0.26 77.13)
PhD 1.125 (0.21 5.98)
Occupation (ref: Admin) 0.05%*
Infection Control Specialist 4.39 (-)
Laboratory Specialist 2.23(-)
Laboratory Technician 3.66 (-)
Nurse 1 (omitted)
Others 1 (omitted)
Phlebotomist 1.03 (-)
Laboratory Consultant Doctor 2.05 (-)
Specialty (ref: Infection 0.83
Control)
Health Management 1 (omitted)
Laboratory Medicine 4(0.11 136.95)
Medical Laboratory 1.20 (0.12 11.58)
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Nurse

1(0.03 17.19)

Others 1 (omitted)

Public Health 0.8 (omitted)

Position or skill level (ref: Admin) 0.40
Assistant Consultant Infection Control 1 (omitted)

Infection Control Practitioner 0.07 (0.00 1.72)

Laboratory Consultant 0.1 (0.00 2.50)

Laboratory Staff 0.15(0.01 1.85)

Laboratory Supervisor 0.3 (0.01 4.90)

Others 1 (omitted)

Public Health Nurse 1 (omitted)

Quality Officer 1 (omitted)

Training 0.88
Yes 0.91 (0.26 3.08)

Competence assessment 0.76

Yes

0.82 (0.23 2.86)

Asterisks (*) used to identify all significant p-values
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Based on the logistic regression results, no association between having data for the IPC attitude
scores and any of the independent variables was included in the model, Therefore, the problem

of missing data did not introduce bias into the analysis (see Table 5.62).

Table 5.62:Bias due to missing data in IPC attitude scores.

Variable OR (95% C.I) P value
Age 1.02 (0.96 1.08) 0.44
Years of experience 1.01 (0.95 1.07) 0.68
Gender 0.33
Male 1.56 (0.62 3.89)
Nationality (ref: Egyptian) 0.58
Filipino 38 (-)
Indian 38 (-)
Jordanian 2.30 ()
Others 28 (-)
Saudi 35(-)
Sudanese 28 (-)
Highest level of education (ref: Bachelor) 0.58
Diploma 2.97 (0.70 12.55)
Master 1.03 (0.32 3.26)
Others 3.71 (0.21 63.18)
PhD 0.92 (0.17 4.87)
Occupation (ref: Admin) 0.09
Infection Control Specialist 6.25 (-)
Laboratory Specialist 3.98 (-)
Laboratory Technician 521 ()
Nurse 1(-)
Others 1.82 (-)
Phlebotomist 1.46 (-)
laboratory Consultant Doctor 2.92 (-)
Specialty (ref: Infection 0.88
Control)
Health Management 1 (omitted)
Laboratory Medicine 4(0.11 136.95)
Medical Laboratory 1.41 (0.14 13.47)
Nurse 1 (omitted)
Others 0.80 (0.03 17.19)
Public Health 0.80 (0.03 17.19)
Position or skill level (ref: Admin) 0.55
Assistant Consultant Infection Control 1 (omitted)
Infection Control Practitioner 0.07 (0.00 1.72)
Laboratory Consultant 0.1 (0.00 2.50)
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Laboratory Staff
Laboratory Supervisor

0.17 (0.01 2.08)
0.3 (0.01 4.90)

Others 0.12 (0.00 3.22)

Public Health Nurse 1 (omitted)

Quality Officer 1 (omitted)

Training 0.65
Yes 0.76 (0.24 2.40)

Competence assessment 0.64
Yes

0.76 (0.24 2.40)

Asterisks (*) used to identify all significant p-values
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Based on logistic regression results, no association between having data on the IPC practice
scores and any of the independent variables was included in the model, Therefore, the problem

of missing data did not introduce bias into the analysis (see Table 5.63).

Table 5.63:Bias due to missing data in IPC practice scores.

Variable OR (95% C.I) P value
Age 1.01 (0.96 1.07) 0.57
Years of experience 1.00 (0.94 1.06) 0.84
Gender 0.25
Male 1.68 (0.68 4.19)
Nationality (ref: Egyptian) 0.58
Filipino 29 (-)
Indian 29 (-)
Jordanian 1.74 (-)
Others 21 ()
Saudi 28 (-)
Sudanese 21(-)
Highest level of education (ref: Bachelor) 0.62
Diploma 2.72 (0.64 11.42)
Master 0.94 (0.30 2.97)
Others 3.4 (0.20 57.66)
PhD 0.85(0.16 4.43)
Occupation (ref: Admin) 0.10
Infection Control Specialist 6.98 (-)
Laboratory Specialist 4.92 (-)
Laboratory Technician 5.81(-)
Nurse 1(-)
Others 2.04 (-)
Phlebotomist 1.63 (-)
Laboratory Consultant Doctor 3.26 (-)
Specialty (ref: Infection 0.86
Control)
Health Management 1 (omitted)
Laboratory Medicine 4(0.11 136.95)
Medical Laboratory 1.52 (0.15 14.48)
Nurse 1 (omitted)
Others 0.80 (0.03 17.19)
Public Health 0.80 (0.03 17.19)
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Position or skill level (ref: Admin) 0.55
Assistant Consultant Infection Control 1 (omitted)

Infection Control Practitioner 0.07 (0.00 1.72)

Laboratory Consultant 0.1 (0.00 2.50)

Laboratory Staff 0.17 (0.01 2.08)

Laboratory Supervisor 0.3 (0.01 4.90)

Others 0.12 (0.00 3.22)

Public health nurse 1 (omitted)

Quality Officer 1 (omitted)

Training 0.73
Yes 0.81(0.26 2.54)

Competence assessment 0.37

Yes

0.6 (0.19 1.80)

Asterisks (*) used to identify all significant p-values
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Based on the logistic regression results, no association between having data on the scores for

perceptions of the implementation of IPC guidelines and any of the independent variables was

included in the model. Therefore, the problem of missing data did not introduce bias into the

analysis (see Table 5.64).

Table 5.64:Bias due to missing data in perception of IPC implementation scores.

Variable OR (95% C.I) P value
Years of experience 0.99 (0.94 1.05) 0.94
Gender 0.22
Male 1.72 (0.71 4.13)
Nationality (ref: Egyptian) 0.55
Filipino 35(-)
Indian 35(-)
Jordanian 2.13 (-)
Others 26 (-)
Saudi 42 (-)
Sudanese 26 (-)
Highest level of education (ref: Bachelor) 0.72
Diploma 2.30 (0.55 9.59)
Master 1.01 (0.34 3.00)
Others 2.88 (0.17 48.65)
PhD 0.72 (0.13 3.73)
Occupation (ref: Admin) 0.09
Infection Control Specialist 6.31 (-)
Laboratory Specialist 5.39(-)
Laboratory Technician 5.26 ()
Nurse 1 (omitted)
Others 1.84 (-)
Phlebotomist 1 (omitted)
laboratory Consultant Doctor 2.95 (-)
Specialty (ref: Infection 0.80
Control)
Health Management 1 (omitted)
Laboratory Medicine 4(0.11 136.95)
Medical Laboratory 1.75(0.18 16.61)
Nurse 1 (omitted)
Others 0.8 (0.03 17.19)
Public Health 0.8 (0.03 17.19)
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Position or skill level (ref: Admin) 0.38
Assistant Consultant Infection Control 1(omitted)

Infection Control Practitioner 0.07 (0.00 1.72)

Laboratory Consultant 0.1 (0.00 2.50)

Laboratory Staff 0.21 (0.01 2.60)

Laboratory Supervisor 0.5 (0.00 3.22)

Others 0.12 (omitted)

Public Health Nurse 1 (omitted)

Quality Officer 1 (omitted)

Training 0.53
Yes 0.70 (0.23 2.08)

Competence assessment 0.12

Yes

0.43 (0.15 1.22)

Asterisks (*) used to identify all significant p-values

In summary, this chapter has identified a number of differences between participants across

between and within hospitals. Different levels of knowledge, attitude and practice reported

between hospitals. Potential predictors of dependent variables were identified and location of

practice was the most common predictor, except for knowledge of PEP and practice variables.

The important assumptions of the regression analysis were examined and required teste were

performed. Finally, logistic regression was conducted for assessing the potential bias due to

missing data. By using descriptive and inferential statistics of the data gathered from

questionnaires, the chapter has provided a clear picture of the knowledge, attitude and practice

of IPC guidelines at three selected hospitals and highlighted some differences at these hospitals.
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Chapter 6 Results of Qualitative Research

The findings regarding the participants’ risk perceptions of LAIs gathered from the qualitative

component of the research and their different views on the implementation process are

presented in this chapter. The number and characteristics of the participants from the selected

hospitals in the in-depth interviews are shown Table 6.1. Below that are the NPT constructs

with the related themes and sub-themes.

Table 6.1:Number and characteristics of the participants from the in-depth interviews from

the selected hospitals

Site

Number of interviews

Interviewees

1. King Abdulaziz
Medical City
(KAMCO)

Infection Control Practitioner
n=2 (Both females)
Nurse/Infection Control
Practitioner n=1 (Male)
Laboratory Specialist n=2. (Both
males)

Laboratory Specialist/Supervisor
n=1 (Female)

2. King Fahad
Specialist
Hospital (KFSH)

Laboratory Specialist/Supervisor
n=1 (Male)

Laboratory Technician/Quality
Officer n=1 (Female)
Laboratory Specialist/Supervisor
of Technicians n=1 (Male)
Laboratory Technician n=1
(Male)

Infection Control Practitioner
n=1 (Female)

Infection Control Coordinator
n=1 (Female)

3. Hayat National
Hospital (HNH)

Laboratory Specialist n=3 (All
Females)

Infection Control Director n=1
(Female)

Nurse/Infection Control
Coordinator n=1 (Male)
Laboratory Specialist/Supervisor
of Technicians n=1 (Male)
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The data under each sub-theme was mapped to the sub-construct of the NPT (Table 6.2). Some

sub-constructs were not prevalent in the data such as systemisation, and skill set workability,

and including data under those sub-constructs would lead to repetition.

Table 6.2: Mapping of sub-themes to the sub-constructs of the NTP

Construct

Coherence

Cognitive
participation

Collective action

Reflexive
monitoring

Sub-construct

Sub-theme

1-Differentiation
Is there a clear
understanding of how
the IPC
implementation differs
from existing practice?

- Experience and
Knowledge

- Availability of
resources

1- Initiation

Are there key people
who drive the
implementation of IPC
forward and get others
involved?

- Lack of
organisational
support and effective
leadership

1- Interactional

workability
Does the
implementation of
IPC make people’s
work easier?

- Sharing
experiences and
learning

1-Systemisation
Are participants aware
of reports about the
effects of the IPC
implementation?

None

Sub-construct

Sub-theme

2- Communal

specification

Do individuals have a
shared understanding
of the aims, objectives
and expected benefits
of the IPC guidelines?

- Understanding
the aims and
purposes of IPC
guidelines

2- Enrolment

Are participants open to
working with others in
new ways for the
purposed of
implementation of IPC?

- Ease of access

- Adherence to and
compliance with IPC
practices

2- Relational
integration

Does being involved
in implementation of
IPC disrupt working
relationships?

- Relationship in
the workplace

2- Communal

appraisal

Do participants agree
that IPC
implementation is
worthwhile?

- Awareness and
education

- Rewards and
penalties

Sub-construct

Sub-theme

3- Individual
specification

Do individuals have a
clear understanding of
their specific tasks and
responsibilities in the
implementation of IPC
guidelines?

- Roles and
responsibilities of
LAIs and IPC

3- Legitimation

Do participants believe
that being involved in the
implementation of IPC is
a legitimate part of their

role?

- Workload
pressures and
employees needs
- Communication
and language

1- Skill set
workability

Is sufficient training
provided to enable
participants to enact
IPC implementation?

None

3- Individual
appraisal

Do participants value
the effects IPC
implementation has on
their work?

- Strictness and
experience in
guideline
implementation
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Sub-construct

Sub-theme

4- Internalisation
Do individuals
understand the value,
benefits and
importance of IPC
guidelines?

- Improving safety
and quality

- Increasing
awareness and
adherence

4- Activation
Are participants willing
to support

implementation of IPC?

- Staff engagement in

IPC guidelines
improvement

4- Contextual
integration

Do management
adequately support
IPC implementation?

- A need for
change and
improvement

4-
Reconfiguration

Is feedback about IPC
implementation used to
improve it in the
future?

- Break room
availability

6.1 Coherence

In normalisation process theory, coherence refers to how staff make sense of IPC guidelines.

Three themes and six subthemes were identified under this construct (Figure 6.1).

Figure 6.1: Themes and subthemes of coherence construct
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6.1.1 Awareness, risk perceptions and IPC practices related to LAIs

The participants' level of knowledge and experience, their perceptions of roles and
responsibilities related to the management of LAIs and their understanding of the resources
available to prevent LAls are the main factors reported for assessing awareness and risk

perceptions of infections.

Experience and Knowledge

The process through which the participants shared and created knowledge of LAIs differed
across hospitals. All staff agreed that there were no previous injuries or laboratory-based
infections based on their previous experiences. However, it seems the situation changed during
the COVID-19 era. as commented: "It is not a problem we have at work, there were no previous
injuries. Even during the time of Corona, almost our department was the only one where all
the infections that occurred there came from the family, not from the laboratory.” (Site.l,

Laboratory Specialist/Supervisor)

In general, the theme highlights that hospital laboratory injuries were uncommon, with neither

of the COVID-19 cases being related to laboratory work.

Roles and responsibilities of LAls and IPC

During the interviews, the participants acknowledged that laboratory management of LAIs was
the responsibility of a safety officer in the laboratory, asreported: “we have a safety officer,
and if any injury or accident happens, we report it to him and follow the required precautions.”

(Site.1, Laboratory Specialist 2)

A participant from KFSH highlighted a slightly different structure as they have staff member
from the laboratory who has the responsibility for infection control and the coordination
between the Infection Control Department with the laboratory: “We only have one employee
coordinator associated with the Infection Control Department in the hospital. The role of this
employee is to coordinate between the Infection Control Department and the Laboratory
Department, meaning that the implementation of any instructions and regulations approved by
the Infection Control Department is the responsibility of this employee.” (Site.2, Laboratory

Specialist/Supervisor of Technicians)
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However, some participants at KFSH felt that the management of laboratory-associated
infections was not effective, and e only becomes active during rare official visits from the
Infection Control Department. This sporadic engagement means that there is no ongoing
routine or continuous support for infection control practices. With one worth quoting at length:
“There is only one employee, and his role is not effective at all. He is an Infection Control
Coordinator related to the infection control team responsible for infection control. The visits
of the Infection Control Department us are rare, and if there are official visits, he starts his
work, inspects, and gives notes, and there is no continuous routine.” (Site.2, Laboratory

Specialist/Supervisor)

A similar view was expressed by a Laboratory Specialist from HNH: “In the laboratory, we
have a person from infection control who is completely without any role, and he also fails to

understand his job and responsibilities.” (Site.3, Laboratory Specialist 2)

When asking the participants who is responsible for implementing IPC guidelines, the
participants across all the hospitals agreed that it is the responsibility of every single staff
member, in addition to the hospital’s Infection Control Department. As reported: “We are the
Infection control practitioners. We are the ones who make an implementation of it, and we are
the ones who make sure that it is applied in all departments and everyone applies it.” (Site.1,

Infection Control Practitioner 1)

However, some participants from KFSH expressed different views in relation to the role and
responsibilities of the Infection Control Department at the hospitals. One participant felt that
the infection control team was more actively engaged with the hospital's other departments
rather than the laboratory, claiming: “It is strange that we see the efforts of the Infection
Control Department in other departments in the hospital, but with regard to the laboratory,

they are of no importance.” (Site.2, Laboratory Specialist/Supervisor)

Similarly, another participant from the same hospital reported that there was no formal
engagement between the laboratory and the Infection Control Department and their interactions
are limited to bureaucratic paperwork rather than meaningful collaboration: “The Infection
Control Department comes to the Microbiology Department only because, as you know,
samples from emergency and the ICU are cultivated in it, so there must be a report on infection

control. But as a laboratory, they have nothing to do with us. What is between us is only the
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paper work regarding policies. The last time they visited us was 2019, and they only held
training.” (Site.2, Laboratory Technician/Quality Officer)

To sum up, the theme signifies that, despite some concerns related to the limited engagement
with the Infection Control Department at the various hospitals, laboratory-based staff members

understand their own and others’ roles in controlling LAIs and implementing IPC guidelines.

Availability of resources

The data under this theme reveal different organisational responses regarding the availability
of hospital resources (i.e., policies or guidelines) related to laboratory-associated infections.
Some staff reported that hospital resources were available and anyone within the hospital can
access them easily. As commented: “ Anyone can get it easily, and in our department there is

a corner for these resources.” (Site.2, Laboratory Technician)

The resources are available through multiple formats, including easily accessible brochures
placed throughout the hospital and regular updates sent via email, as reported: “We have
brochures everywhere. Especially essential guidelines such as patient waste, body fluids. In
addition to these papers and information, they send by email information with all the new

standards.” (Site.3, Laboratory Specialist 1)

However, one participant expressed concern about a lack of information available to them on
guidelines and policies: “I don’t know if there are any guidelines or policies for laboratory-

associated infections available in the laboratory.” (Site.1, Laboratory Specialist 2)

Moreover, another participant reported that guidelines related to laboratory-associated
infections were not available for Laboratory Technicans: “No, not available. Only general
precautionary guidelines are available.” (Site.2, Laboratory Specialist/Supervisor of

Technicians)

Overall, staff at the selected hospitals are aware of the risk of laboratory-associated infections
and the importance of the availability of IPC guidelines. However, limited access to

information and resources poses barriers to the successful implementation of IPC guidelines.
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6.1.2 Valuing the benefits of IPC guidelines

Implementing IPC guidelines in any healthcare facility is considered essential and valuable for

staff, patients and organisation.
Understanding the aims and purposes of IPC guidelines

There were multiple meanings associated with the aim and purpose of IPC guidelines among
the participants reflect the varied perspectives of participants on IPC guidelines. Some
emphasised their evidence-based nature and reliance on authoritative sources like the WHO
and: “It is evidence-based precautions, it helps us a lot to prevent and control healthcare-
associated infections. I know the sources of it are always the World Health Organisation or

Centers for Disease Control and Prevention.” (Site.1, Infection Control Practitioner 1)

Some focused on specific safety practices and reporting protocols such as prohibiting eating in
laboratories, wearing PPE, and reporting incidents like needle stick injuries “Precautions are,
for example, forbidden to eat inside the laboratory, wearing gloves and PPE. If there is, for
example, a needle stick injury, we go to infection control and inform them. ”(Site.2, Laboratory

Technician/Quality Officer)

While others acknowledged a general understanding of the guidelines, including knowledge of
infection sources and actions to take with specific samples, but admits to lacking detailed
knowledge “I know, in general, for example, what the sources of infection are, what action to
take, and how to deal with a specific type of sample. This is in general, but I don’t know the
details, to be honest. ”’(Site.3, Laboratory Specialist 2)

Despite the multiple interpretations of IPC guidelines, the theme suggests that across all sites

the participants do value the benefits of implementing the guidelines in clinical practice.
Improving safety and quality

There was evidence that some participants, regardless of occupational group, fully understand
the significance and value of IPC guidelines. They collectively agreed that the guidelines
protect employees from infection and provide a safe environment for staff and patients. As
commented: “Infection control precautions mainly mean the safety of the patient and the health

practitioner, they are concerned with limiting the spread of infection among patients and
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between Health Practitioners and even visitors and auditors of the health facility in order to
provide healthcare, and with high quality for the safety of the patient and the health

practitioner as well.” (Site.2, Infection Control Practitioner)

Since healthcare workers are viewed as the first line of defense, prioritising self-protection
through IPC protocols allows them to safeguard their own health while also contributing to the
overall safety and well-being of their colleagues and the wider community, ultimately leading
to a healthier society “For sure, reduce the spread of infection. Especially since we are
considered the first line of defence. Protecting ourselves is important for the protection of the

people around us, and society in general is based on it.” (Site.3, Laboratory Specialist 2)

In spite of occupational group differences, the participants appeared to understand the

importance of IPC guidelines, and agreed on their value for protecting patients and staff.

Increasing awareness and adherence

Many participants frequently commented that implementing IPC guidelines is appropriate for
their jobs, and the importance of doing so is linked to the nature of their work particularly
because their work involves handling samples with various types of infections, such as
Brucella, as reported: “Yes, for example, we have some of our samples with Brucella, which is
an airborne bacteria. We are working on the samples inside the safety cabinet. Of course, we

wear all the preventive equipment.” (Site.1, Laboratory Specialist 2)

In addition, most of participants acknowledged that the implementation of IPC guidelines is
essential to combat healthcare-associated infections and to prevent and respond to outbreaks.
As commented: “During my previous work, I often neglected guidelines like changing gloves
after each patient, thinking it unnecessary. Later, I realized the importance of hygiene and
began cleaning the chair after each use, becoming more cautious about infection control and

its role in preventing outbreaks.” (Site.3, Laboratory Specialist 1)

Some participants expressed the view that the guidelines increased their vigilance when
handling any form of sample, with one participant commenting: “The guidelines are very
useful for us. They made us more careful while dealing with any type of sample inside the

laboratory.” (Site.1, Laboratory Specialist 2)
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For some participants, the COVID-19 pandemic significantly influenced their adherence to
infection prevention and control measures. Initially, they followed the guidelines, but their
awareness was not as strict. The pandemic heightened their awareness of infection risks,
resulting in a dramatic increase in sterilisation practices both inside and outside the laboratory,
reflecting a stronger commitment to maintaining a safe environment, as commented: “/ was
committed to the guidelines before COVID, but different from my commitment after COVID.
After the COVID pandemic, my sterilisation increased dramatically inside and outside the
laboratory.” (Site.1, Laboratory Specialist 2)

The awareness of infection transmission risks and the importance of careful practices in
everyday laboratory activities were alco increased after COVID-19 pandemic “At first, we
were not aware of how much the infection could be transmitted by anything as simple as
touching the phone, touching the keyboard, or touching the biohazard bag. But after the
COVID pandemic, I understood the risk available within the laboratory and the importance of
following the safety guidelines.” (Site.3, Laboratory Specialist 1)

In this context, some participants felt that effective prevention and control of infection was an
integral part of their clinical routines and everyday practice and noncompliance triggers a
feeling of guilt or negligence, as expressed: “It has become a routine to wear gloves and a
mask, and if I don’t wear them, I will feel that I am doing something wrong.” (Site.1,
Laboratory Specialist 1)

The application of IPC guidelines not only affected the work but also the lifestyle of one
participant. This change reflects an increased awareness of infection risks, as reported: “My
perspective on things changed. Initially, [ was careless, as was the case with the coronavirus.
We frequently used cash, but after the pandemic, I switched to using a Visa card or other
contactless methods. These practices have improved significantly, and the level of awareness

people have gained is commendable.” (Site.1, Infection Control Practitioner 2)

Overall, the theme demonstrates that the participants understand and are aware of the value of
implementing IPC guidelines. This coherence in understanding has increased their adherence
to the guidelines in both their work environment and personal lives. Moreover, IPC

guidelines have changed the participants' perspectives on laboratory-associated infections,

especially since the COVID-19 pandemic.
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6.1.3 Accreditation achievement

This study’s participants acknowledged that implementing IPC guidelines is important for
globally recognised qualifications such as the Joint Commission International (JCIA), the
College of American Pathologists (CAP), and the Saudi Central Board for accreditation of
Healthcare Institutions (CBAHI). As reported: “It is a necessary part of the certificates that
exist globally.” (Site.1, Laboratory Specialist/Supervisor)

However, some participants claimed that their hospital adheres to IPC regulations and
guidelines only in order to achieve the accreditation certificate, ignoring the important purpose
of implementing the guidelines as an essential part of delivering high-quality and safe
healthcare services. This neglect explained the efforts the hospital staff made when they were
expecting a visit from accreditation bodies, as noted: “I think the purpose of following it in this
hospital could only be to obtain accreditation, because, as I said previously, infection control
is active only at the time of official visits, as for normal times, there is no follow-up.” (Site.2,

Laboratory Specialist/Supervisor)

Overall, the theme shows that some participants appreciate the need to implement IPC
guidelines in order to achieve accreditation. However, others observed that their hospital only
follows the requirements to achieve accreditation, not for the purposes for which they are

actually intended.
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6.2 Cognitive Participation

In normalisation process theory, cognitive participation refers to how relationships with other
staff influence implementation of IPC guidelines. Two themes and six subthemes were

identified under this construct (Figure 6.2).

Figure 6.2: Themes and subthemes of cognitive participation construct
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6.2.1 Accessibility and engagement (enrolment)

The primary factors encouraging compliance with IPC guidelines is their availability and ease

of access.

Ease of access

All staff in the laboratory can easily access infection control guidelines and relevant
information online as commented: “Anyone employed can access our guidelines online at any
time. They simply need to click on the internet to be directed to the organized manuals, where

they can select the infection control guidelines.” (Site.1, Infection Control Practitioner 3)

Staff can also access IPC guidelines through the hospital's electronic system, and supplies such
as gloves and masks are available, ensuring that resources are readily accessible, as reported
“Staff can access any policy, guidance, or relevant information through the hospital's

electronic system, and supplies are available in abundance.” (Site.3, Laboratory Specialist 3).

However, one participant expressed the view that although access to the guidelines was
straightforward, there was a lack of broader organisational support related to infrastructure
investments necessary to improve infection prevention and control measures. They highlighted
that essential resources, such as proper ventilation systems and safety cabinets for handling
hazardous materials like dyes and formaldehyde, were missing, which left staff vulnerable to
harmful fumes and compromised their safety in the Histopathology Department, as
commented: “Gloves and masks are available along with instructions. There are critical
resource shortages in the Histopathology Department with the presence of many dyes, alcohol,
and formaldehyde, such as proper ventilation and safety cabinets for TB samples, which have
been long requested. When these concerns are raised, infection control often deflects
responsibility, citing financial constraints and administrative indifference. As a result, many
employees suffer from harmful fumes due to the lack of support from various departments,
including Quality Management and Infection Control.” (Site.2, Laboratory Technician/Quality
Officer)

Overall, this theme shows that access to IPC guidelines is straightforward across all hospital
sites. However, a lack of organisational support is seen as a barrier to the successful

implementation of infection prevention and control measures.
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Adherence to and compliance with IPC practices

Despite all the participants acknowledging that accessibility to guidelines and availability of
resources is an important factor in compliance, engagement with IPC guidelines varied from
hospital to hospital. In particular, for most interviewees, there seems to be a lack of awareness
in relation to the guidelines themselves. Some staff, particularly older employees, were
reported to wear inappropriate dress, highlighting inconsistent commitment to safety protocols
and the need for stronger enforcement. As reported: “Some employees come to work wearing
sandals* or the traditional Saudi dress’, and there is no consistent commitment to safety
standards. While some employees are very careful, others are not. For instance, I now
appreciate the importance of infection control, but I don’t apply it strictly to myself because [
don’t want to become obsessed with it. Among our employees, there is group commitment, but
often older staff members feel no obligation to follow dress codes or procedures, although

some younger employees behave similarly.” (Site.2, Laboratory Specialist/Supervisor)

Personal attitudes significantly influence adherence to safety practices, with some staff being
highly committed, others demonstrating average compliance, and a few showing negligence.
This highlights the importance of administrative supervision in reducing negligence, as noted:
“Undoubtedly, not all employees are committed to infection control procedures, meaning that
there will be someone who is very committed, someone who is average, and someone who is a
bit negligent. But with ours and the administration, there will be less negligent, and in the last

it is all related to their personalities.” (Site.3, Infection Control Director)

A Laboratory Specialist from KFSH stated that he engaged more with IPC guidelines only
when he receives notification that the IPC Department is planning to visit the laboratory for an
observation, similar to what the Infection Department do when they are expecting a visit from
the accreditation bodies: “I work like what the infection control staff do for getting

accreditation. If the time comes for visits from them, I give my staff instructions, i.e., for

4 Wearing sandals in the laboratory is considered inappropriate and does not comply with IPC standards, which
require closed-toe shoes. Sandals offer inadequate protection against spills, splashes, or accidents involving
biological agents or sharp objects.

5 Staff working in the laboratory wearing traditional Saudi dress, which is often long and flowing, may risk
exposure to chemicals and biological agents. This type of dress may not offer the same level of protection as
laboratory coats.
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example, about dealing with samples and what is required in terms of clothing, and dealing
with spell kit and infection that may happen in the department, etc.” (Site.2, Laboratory

Specialist/Supervisor)

Moreover, two participants highlighted the issue of gender difference in compliance, with
males generally being less compliant than females. For instance, males working in laboratory
management are usually wearing traditional Saudi dress instead of laboratory coats and often
eat and drink inside the laboratory, despite having a designated area for this purpose. One
participant from KFSH noted that: “As for the laboratory management, I can see that many of
the staff working there are not obligated to wear the laboratory coat, they only wear traditional
Saudi dress, although they sometimes entering the sample processing area. In addition, all men
drink and eat inside the laboratory. Although they have a special room for eating and drinking,
they are not obligated to sit there when eating and drinking.” (Site.2, Laboratory
Technician/Quality Officer)

The second participant highlights a perception that females are more committed to following
safety guidelines than males, who are seen as more relaxed and prone to risky behaviors, such
as not wearing gloves when handling samples, as reported: “I noticed that females are stricter
and better in following the guidelines than male whatever their job e.g., a specialist, technician
or so on. Males always take things lightly and easily. For example, it is possible for them to
hold samples without wearing gloves.” (Site.3, Laboratory Specialist 1)

Overall, the theme here reveals different levels of adherence to and compliance with infection
prevention and control practices across the hospital sites among staff and between gender,

something connected to individual staff members' personalities and behaviours.

Staff engagement in IPC guidelines improvement

An opportunity for each staff member to offer feedback to improve IPC guidelines could assist
organisations in their attempts to successfully implement the guidelines. Most participants
suggested that all hospital employees, regardless of position, have the ability to provide
comments and recommendations to shape improvements to IPC guidelines. One commented:
“I hadn’t had the chance to deal with the Infection Control Department before, but we have

no problem at all with submitting feedback or suggestions, whether to the Laboratory
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Department or to the Infection Control Department. For sure they will respond to our

suggestions.” (Site.1, Laboratory Specialist 2)

However, a participant from KFSH suggested that laboratory management teams did not
respond to comments or feedback, highlighting a common issue where decisions are filtered
through management that may undervalue specific needs. Additionally, budget constraints
from departments like infection control further limit the ability to address important issues, as
commented: “I have not tried to make the request because I lack the power to do so. I can refer
them to the laboratory Director, but management may deem the request unnecessary. Secondly,
departments like infection control or safety explain that they are linked to a budget, linked, for
example, to a company that supplies this thing, leaving no available funds for this issue.
Unfortunately, I feel powerless, and I doubt anyone will respond.” (Site.2, Laboratory
Technician/Quality Officer)

Moreover, the participants suggested that local hospitals have some flexibility to modify IPC
guidelines to meet their local needs, and they are annually updated based on the MoH
guidelines. As reported: “The guidelines reach us from the MoH and the Infection Control
Coordinator here update it and makes the required modifications based on our needs. It is
updated annually, or according to whether there are new additions or modifications.” (Site.1

Infection Control Practitioner 2).

However, any modifications made to the guidelines by the hospital should fulfil the infection
control principles and be done carefully with an awareness of the potential effects on patient
and environment safety. As said: “From each section, the head nurse comes to us, discussing
with us the existing irregularities and solutions to them instead of the solutions we have already
mentioned. If it is in line with infection control policies and will not harm the patient and the

work environment, then there is no problem with that.” (Site.3, Infection Control Director)

In general, the theme here showes that all the participants have the capacity for cognitive
participation to provide feedback that enhances the application of IPC guidelines, that local
hospitals have the ability to adapt the guidelines based on their needs, and that any adaptation
should comply with public health principles.
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6.2.2 Compliance with implementing IPC guidelines

The main reasons behind the varied degrees of engagement with IPC guidelines were related

to workload pressures and communication challenges among Laboratory Technicians.

Workload pressures and employees needs

Some participants acknowledged that workload pressures could pose barriers to compliance:
“Sometimes, due to the workload or being in a rush, it can be forgotten and I think this is

involuntary, unintentional.” (Site.1, Laboratory Specialist 2).

A participant from a different hospital identified the number of tasks performed during work
as a barrier. The frequent need to wear and remove gloves for each new sample can be
perceived as overwhelming by staff, resulting in some choosing not to use appropriate
protective equipment: “The number of tasks to perform, every three or four minutes we get a
sample for the emergency room, so there is a need to wear or remove gloves every time, and
some of the staff say ‘I don’t want to do that’, so they work without wearing gloves.” (Site.2,

Laboratory Technician)

Another challenge staff reporting encountering with implementing IPC guidelines is the
availability of a room or a place for rest, eating, and drinking during breaks. As the laboratory
prepared for sample processing, this enforces staff to eat in the offices. As commented: “We
do not have a place for the employees. We are in the laboratory. Our places are all practical:
storage places, the refrigerator, the media, and the supply. Sometimes they have to enter one

of the offices to eat.” (Site.1, Laboratory Specialist/Supervisor)

A participant from HNH conveys annoyance over the prohibition on drinking water while
working, emphasising that it disrupts their ability to perform effectively. While acknowledging
the rationale behind restricting food consumption in the laboratory, the argument is about that
access to water should be considered essential, especially in a demanding environment like the
laboratory where staff may not have designated break rooms : “For example, I am not allowed
to drink water at all in the laboratory. This affects me and disrupts my work. In my opinion,
preventing eating food is possible and correct. However, drinking water, which is supposed to

be allowed, for example, especially in workplaces, is an essential necessity, especially since
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we are in a laboratory and there is no rest room for staff, so I have to drink in the laboratory.”

(Site.3, Laboratory Specialist 1)

Another participant claimed that the male staff room is not fully equipped and that the
arrangements for male staff lack consideration for comfort and functionality, in contrast to
female staff, who have a larger room. Additionally, their requests for improved facilities have
not been addressed: “We have a staff room, but it was not fully equipped for us. It was not
prepared for us because we have two sexes, males and females®. I mean, for females, they put
them in a large room. We asked for such and such a room, but so far, our request has not been

met.” (Site.2, Laboratory Technician)

For some participants, the poor quality of different resources, such as gloves and masks, and
the risk of allergic reactions when using the available types of gloves for some employees,
were the greatest obstacles to following IPC guidelines. It seems to be difficult to ask
suppliers for an alternative, as mentioned: “We requested a good type of gloves, but the
hospital provided the powdered ones, which cause allergies. The resource department can't
specify glove types because the ministry supplies them, so we have no choice but to use the
available gloves. My sensitivity makes wearing gloves uncomfortable, and hand lotion hasn’t

helped.” (Site.2, Laboratory Technician)

The theme generally showes that workload pressures, frequency of tasks, and meeting
employees’ needs such as access to restrooms and quality of resources all have an impact on

staff compliance with IPC guidelines.

Communication and language

The interviews revealed that a number of participants felt that IPC guidelines sometimes
obstruct communication with others and disturb staff in the workplace. For example, using
masks disrupts their conversation with each other in the workplace: “The mask also sometimes

hinders our communication with each other because our work includes the fact that I work in

¢ Cultural norms in Saudi Arabia require females to wear hijabs and veils. These norms make it inappropriate
for males and females to share a break room because females would be unable to remove their veils while eating
or drinking if male staff are present. As a result, maintaining separate break rooms for males and females is
necessary to respect these cultural practices and ensure that all staff can take breaks comfortably.
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one place and my colleague is in another place. So, if I need to communicate with him, I have

to put the mask down or remove it.” (Site.2, Laboratory Technician)

Moreover, one of the challenges faced by female staff was regarding personal comfort and
safety during the COVID-19 pandemic. While the staff acknowledge that wearing a mask was
necessary during the pandemic for their own protection and the safety of their families, the
discomfort of wearing a mask under a veil, highlighting the practical difficulties of combining
safety measures with cultural clothes: “There is nothing other than wearing a mask under the
veil. which is very uncomfortable. During the COVID pandemic, I was forced to wear it to
protect myself and my family.” (Site.3, Laboratory Specialist 1)

Some participants reported that language is sometimes considered a challenge to complying
with implementing IPC guidelines, especially for Infection Control Practitioners when
supervising or educating other staff. An Infection Control Coordinator reported difficulties in
communicating with the laboratory cleaners: “For example, the cleaners, most of whom are
Nepalese. Initially, we did not understand each other, so we had to ask one of the old employees
to translate the words between us, and so on until they learned the language and we were able

to communicate easily.” (Site.3, Nurse/ Infection Control Coordinator)

Overall, the theme demonstrates that applying IPC guidelines sometimes interferes with
participants' ability to communicate with one another at work and causes discomfort, which

may potentially impact compliance with the guidelines

Lack of organisational support and effective leadership

The participants repeatedly mentioned their obligation to implement IPC guidelines, citing
infection control awareness as their primary motivation. However, the perception of
insufficient organisational support appeared to be impeding implementation. It was suggested
that greater organisational support and effective leadership would lead to greater responsibility
and acceptance of IPC guidelines. One participant highlights significant concerns regarding the
enforcement of workplace policies and the effectiveness of the current system in KFSH
including application of penalties. The flexibility and lack of strictness in the system can create
an environment where standards are not taken seriously, potentially jeopardizing safety and

Service quality. As commented: “Penalties exist, but they are not enforced. For example, |
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would like to require employees to wear official clothing and adhere to precautions, but due to
the weaknesses in the system, [ cannot enforce this. There is nothing I can rely on or any means
of punishment. I believe the entire system has flaws, particularly regarding reward and
punishment, procedures, and a lack of accountability for employees who do not comply.
Unfortunately, our system is very flexible and lacks strict enforcement” (Site.2, Laboratory

Specialist/Supervisor)

Another staff member from the same hospital highlighted the role of the laboratory culture and
work environment in poor commitment to IPC guidelines among staff, indicating that a stricter
environment from the start could have led to better compliance: “The commitment to IPC
guidelines in our hospital is very poor. I believe this lack of commitment is related to the
‘culture of the laboratory' or 'work environment.' If the environment had been strict from the

beginning, things would be different.” (Site.2, Laboratory Technician/Quality Officer)

In addition, the lack of organisational support reflected also a lack of awareness among some
staff working inside the laboratory such as laboratory management staff and staff from other
departments who visit the laboratory such as doctors without applying the safety guidelines.
As one participant from KAMC commented: “Sometimes the laboratory management staff may
enter the laboratory and they have a coffee in their hands, and some doctors who come from
abroad to do teaching work or other things carry a can of water with them. ” (Site.1, Laboratory

Specialist/Supervisor)

A different participant from HNH raised concerns regarding leadership behavior and its impact
on the culture of infection prevention and control (IPC) within the laboratory. The manager's
habitual entrance with a cup of coffee not only undermines the seriousness of safety protocols
but also sets a poor example for the staff. This raises questions about whether the IPC team
supervises the entire laboratory or only the sample processing area: “One of our managers has
never participated. He always walks into the laboratory with a cup of coffee, which raises many
questions in our minds as staff- Maybe this is because the IPC team is focusing more on the
blood sampling area and the sample processing area in the laboratory! I don’t know!” (Site.3,

Laboratory Specialist 1)

One staff claimed that, lack of awareness may lead to insufficient resources for implementing

the guidelines, as staff responsible for resource allocation are often unaware of the danger’s
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laboratory staff face. The belief that wearing gloves is sufficient for protection reflects a
misunderstanding of essential safety measures. Additionally, concerns about critical resource
shortages are often dismissed due to this lack of awareness regarding the risks involved. As
said: “I believe the issue stems from a lack of awareness, many people are unaware of our
laboratory operations and the risks involved. Some staff responsible for resource allocation
think that wearing gloves is sufficient. As an employee in the Quality Department, I try to
communicate these problems, but responses from officials often dismiss our concerns as trivial
or outside their competence. Basic supplies, like N95 masks for the histopathology department,
are unavailable due to funding issues, putting the staff working there at high risk.” (Site.2,
Laboratory Technician/Quality Officer)

Training and shadowing for new employees were seen as potential opportunities to raise
awareness of and compliance with IPC practice, but some challenges were foreseen with this.
The behaviors and attitudes of experienced staff directly influence the compliance and safety
practices of new staff. When the employees demonstrate adherence to guidelines, they foster
a culture of diligence and responsibility. Conversely, when they ignore guidelines, it sets an
example that can jeopardize safety standards and undermine the effectiveness of training:
“When a new employee starts work, their training largely depends on the behavior of the
employee accompanying them. If the accompanying employee is diligent and follows the
instructions, the new employee is likely to adopt the same careful approach over time.
However, if the accompanying employee disregards the instructions, the new employee may
eventually follow suit and neglect the guidelines, as they learn from that example.” (Site.2,

Laboratory Technician)

In general, the theme here showes that the participants' compliance is impacted by a lack of
organisational support and effective leadership, a lack of awareness among some staff, a lack
of resources (resulting from the ignorance of the responsible staff), and an absence of effective

training for new employees.

183



6.3 Collective Action

In normalisation process theory, collective action refers to the work undertaken by organisation
and staff to implement IPC guidelines. Two themes and three subthemes were identified under

this construct (Figure 6.3).

Figure 6.3: Themes and subthemes of collective action construct
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6.3.1 Open and supportive culture

The discussion among staff members regarding their experiences with IPC guidelines serves
as a platform for sharing knowledge, exchanging insights, and gaining a variety of perspectives
on IPC practices. Additionally, it offers opportunities for collaborative learning and continuous

IPC implementation enhancement.

Sharing experiences and learning

All participants acknowledged that discussion among staff about experiences using IPC
guidelines always take place, and that staff members have varying experiences and knowledge
of the guidelines. For example, an Infection Control Director from HNH commented on that
the hospital conducts weekly meetings to share insights about challenges encountered in
implementing the guidelines, discuss recent incidents, and report on best practices, and for
ensuring that everyone remains well-informed about the latest updates in infection control: “In
this hospital, we have multiple branches, each with its own head of the Infection Control
Department and one director overseeing all branches. We meet weekly to share experiences
and report any issues that arise, ensuring that everyone is informed and knows how to handle

similar situations.” (Site.3, Infection Control Director)

Overall, the theme here reveals that discussions between staff regarding their experiences with

IPC guidelines provide opportunities for shared learning.

6.3.2 Impact of implementing the IPC guidelines

The way staff members interact and cooperate in their daily work seems to be affected by how
well they follow and comply with the IPC guidelines. This influence can be either positive or
negative. In addition, some staff have personal preferences with regards to the guidelines.
However, it is not clear whether these personal preferences are based on health and safety

considerations.

Relationship in the workplace

When asked about the effects of IPC guidelines on their collaboration with others, the majority

of participants believed that implementing these guidelines not only helps them work more
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effectively with their colleagues but also reduces personal bias: “The Guidelines are always
helpful in working with others since the role of both parties is very clear. Following the

guidelines will remove any personal bias.” (Site.2, Infection Control Coordinator)

However, a minority contended that following IPC guidelines has a direct negative impact on
relationships between staff members at work. For instance, some participants were reluctant to
work with colleagues who do not follow the guidelines: “I avoid working with staff who do not
follow the guidelines correctly. It is impossible for me to grab something without gloves.
Sometimes it is an obstacle for me to communicate with people because of that.” (Site.1,

Laboratory Specialist 2)

Another participant reported: "I prioritise cleanliness and ensure our workspace is clean
before starting. If my coworker neglects cleanliness, I either avoid working with them or

encourage them to maintain better hygiene." (Site.2, Laboratory Technician)

Occasionally, the guidelines have indirect effects on personal relationships between staff
members. For example, a participant from HNH reported that her relationship with a colleague
was negatively impacted by their noncompliance, leading her to notify the manager: “If a
coworker is non-compliant and his workspace is dirty, [ warn him. If he ignores my warning,
I report it to the laboratory manager, which can strain my communication with that staff

member.” (Site.3, Laboratory Specialist 1)

Similarly, an Infection Control Practitioner at KFSH described the situation during the
COVID-19 pandemic and the unfavorable effects of strict compliance with IPC guidelines on
Infection Control Practitioners. It suggests how bias and fear can arise in high-stress
environments, leading to adverse reactions among staff. The idea that practitioners feared
rejection or bias if they suspected infection reflects the emotional impact of the pandemic,
which can significantly impact teamwork and collaboration: “For practitioners, there are
instructions that guide them to work in a safe manner. During COVID, there was a bias used
against them. Regarding strictness in infection control instructions, for example, some people
had the opposite reaction if they thought they had been infected, so they feared that they were
being rejected or feared that someone was biased against them. This affected a lot of health

practitioners and their relationships with each other.” (Site.2, Infection Control Practitioner)
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This theme indicates that while many staff members view the implementation of IPC guidelines
as essential to their daily work, some feel it could impede their effectiveness and affect their

relationships, thereby challenging the collective action needed for successful infection control.

A need for change and improvement

Two participants suggested that some guidelines require modification in order to make
compliance with them easier. Drinking water in the laboratory was seen as one example of this
by a participant from HNH: “Simply allowing us to drink water in the laboratory while we
work would be better.” (Site.3, Laboratory Specialist 1)

The second example was about claiming more strictness in uniform policy. While the uniform
policy may not be directly tied to infection control, the participant believes that improved
adherence to proper uniforms could enhance overall professionalism and potentially contribute
to a safer, more consistent working environment: “We have a uniform policy, but it isn 't strictly
enforced and isn't specifically related to infection control. In some areas, uniform adherence
is important, yet anyone can wear whatever they want here. Personally, I believe we should
improve adherence to proper uniforms in our hospital.” (Site.1, Nurse/ Infection Control

Practitioner 3)
Overall, the theme reveales some personal preferences regarding the guidelines, policy such as

allowing drinking water and wearing a uniform in the workplace. Changing the first and

improving adherence to the second policy would facilitate compliance with guidelines.
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6.4 Reflexive monitoring

In normalisation process theory, reflexive monitoring refers to formal and informal appraisal
of the benefits of IPC guidelines and what else is needed to make it effective. Two themes and

four subthemes were identified under this construct (Figure 6.4).

Figure 6.4: Themes and subthemes of Reflexive monitoring construct
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6.4.1 Assessing and monitoring of IPC guidelines implementation

In order to successfully implement and maintain IPC guidelines, work monitoring is crucial.
The primary comments raised by several participants was the strictness of the guidelines and

reliance on work experience for safeguarding against risk.

Strictness and experience in guideline implementation

While all staff acknowledged the benefits of implementing the IPC guidelines, some felt that
the guidelines were strict. For instance, although some male staff wear masks (which is
currently mandatory) only when the IPC team supervise them, viewing the mask requirement
as an example of excessive strictness.: “For example, some men feel that masks hinder them,
although they only wear them when someone is supervising, even though it's still mandatory in

our hospital.” (Site.2, Laboratory Technician/Quality Officer)

Other participants often view the guidelines regarding the ban on eating and drinking in the
laboratory as overly strict, leading to a lenient attitude toward compliance. This perception is
promoted by the belief that being away from samples mitigates risk. Implementing daily
monitoring could foster a more conscientious approach among staff: “Employees may feel the
guidelines are strict, especially regarding eating and drinking. They are lenient in this area,
assuming the samples are far from them. While they comply with other guidelines, eating and

drinking need daily monitoring.” (Site.1, Laboratory Specialist/Supervisor)

In addition to concerns about strictness, some staff members believed that work experience
alone was sufficient for protection against infections. For instance, one staff member shared
his personal experience of working without gloves, relying on his confidence and familiarity
with the environment, which led him to underestimate the risks he encountered: “Some people
believe experience alone is enough for protection, which is a mistake. I once worked without
gloves, thinking the situation was safe and that the dangers were exaggerated.” (Site.2,

Laboratory Technician)
Overall, the theme here showes that not all participants see the value of following IPC

guidelines. Some rely on their own expertise to avoid getting a laboratory-associated infection,

which reflects a gap in reflexive monitoring of compliance with these guidelines.
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6.4.2 Facilitators of IPC guidelines implementation

Continuous awareness and education, the availability of incentives and rewards, and adequate
organisational support may all serve to facilitate and encourage staff to implement and comply

with [PC guidelines.

Awareness and education

When the participants were asked what might motivate staff members to comply more with
IPC guidelines, the majority responded that continuous education, opportunities for training
and enhanced awareness would improve staff compliance. For example, one staff highlighted
the positive impact of awareness-raising activities on staff participation. Including
competitions and offering incentives in such activities would therefore enhances staff
engagement with the guidelines: “It is very useful when they organise awareness-raising weeks
with training sessions, competitions, and gifts, as this encourages and excites employees. As a
result, there is greater honesty and engagement from the staff afterward.” (Site.1, Laboratory

Specialist/Supervisor)

Additionally, another participant suggested a preference for more frequent, short, and simple
awareness programmes rather than long, intensive orientations. By breaking down the
information into manageable parts, staff can gradually absorb and understand the material over
time, promoting better retention and acceptance: “It’s better for awareness courses to be simple
and held periodically. I mean, instead of doing a big orientation for new staff, maybe just an
hour to an hour and a half with limited information. Employees can then absorb the material
gradually over time, allowing for better understanding and acceptance.” (Site.1, Laboratory

Specialist 1)

Furthermore, one interviewee reported that communicating the benefits of IPC guidelines in a
friendly manner by using more engaging and less intimidating methods such as visuals or
videos would be effective. Focusing on reducing fear and making guidelines more
approachable would create a positive work environment where staff feel supported rather than
monitored, which would improve their compliance: “The best way to communicate infection
control guidelines, in my opinion, is through a more friendly approach, such as pictures,

designs, videos, or text messages. Instead of constantly supervising or ‘terrifying’ staff, using
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friendlier methods could make the guidelines more approachable and encourage staff to apply

them without fear.” (Site.2, Infection Control Practitioner)

Moreover, some participants perceived that by implementing permanent reminders and
providing awareness during IPC team tours, staff can be consistently reminded of the
guidelines and their importance. “Permanent reminders and awareness during IPC team tours

would help them engage better."” (Site.3, Laboratory Specialist/Supervisor of Technicians)

One staff member mentioned the importance of including infection control training during
employee orientation, such as using a questionnaire. Standardising this strategy across all
hospitals would enhance staff compliance and awareness of IPC “With every contract written
for employees, it is necessary to be accompanied by a questionnaire regarding infection control
to remind them of the types of masks they must wear, and all instructions regarding waste, and
deal with splash. If they happen in every hospital, it would be good.” (Site.1, Laboratory

Specialist/Supervisor)

Another participant had a particularly noteworthy opinion, suggesting that it would be
preferable to increase staff awareness and engagement with IPC guidelines via self-compliance
rather than making it mandatory by including compliance in annual assessment: “/ncluding
compliance with the guidelines in the annual assessment makes it mandatory. I prefer internal
motivation over external pressure and aim to promote voluntary self-compliance among
employees. While obligation is easy, it doesn't build trust” (Site.2, Laboratory

Specialist/Supervisor of Technicians)

Overall, the theme showes that continuous education, opportunities for training, awareness,
and reminders about the significance of the guidelines would be helpful in motivating the staff

to effectively implement and comply with IPC guidelines.

Rewards and penalties

Most of the participants suggested that providing motivational incentives during educational
programmes such as “Employee of the Month" recognition, licenses from a laboratory
manager, or a day off, can also motivate employees to engage with the implementation of IPC

guidelines: “For example, motivational incentives like 'Employee of the Month' recognition,
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licenses granted by the laboratory manager, or even a day off can encourage honesty. For
example, by some companies, the chief technician might offer rewards like trips, allowing

employees free travel” (Site.2, Laboratory Technician/Quality Officer)

An Infection Control Director highlighted her efforts in improving staff compliance through a
combination of competitions and rewards, such as certificates, small gifts, and financial
incentives. Fnancial rewards, in particular, are highly effective in motivating foreign
employees, like Filipinos and Indians, by increasing their commitment.: "I've implemented a
practice with my team and employees that I find quite effective. Every now and then, we hold
an infection control test competition, consisting of questions or exams, and I reward them with
certificates or small gifts. Additionally, financial rewards, especially for foreign nationalities
like Filipinos and Indians, make them very happy and more committed. They understand that
the more they commit, the more likely they are to receive a reward. " (Site.3, Infection Control

Director)

Moreover, ss the annual evaluation is important for staff, some participants suggested that
including compliance with IPC guidelines as part of the annual evaluation of each staff member
and linking compliance to their performance reviews can serve as a strong motivator and would
enhance engagement and use of the guidelines, as commented: “Certainly, if following the
instructions is included in the annual evaluation, compliance will significantly increase, as
evaluations are important to employees. I believe that linking compliance to the evaluation will

lead to considerable changes” (Site.2, Laboratory Technician)

Overall, the results here showes that motivators, incentives and awards are seen as the best

ways to increase employee compliance with the guidelines.

Break room availability

Some participants, particularly those at KFSH and HNH, emphasised that all laboratory
employees should have designated areas for relaxation, eating, and drinking to enhance
engagement with IPC guidelines and reduce unacceptable behaviors. For instance, one
participant highlighted his practice of drinking tea in the laboratory, which raises concerns
about potential hygiene issues due to the lack of designated rest areas in his department: “/n

our department, we do not have a room to rest in, so I am forced to finish my work and drink
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my tea in the middle “clean area” of the laboratory. There isn't a designated space nearby, so
I hope they provide a suitable room for us, so we don't have to eat and drink in the laboratory.”

(Site.2, Laboratory Technician)

Agreeing, a participant from HNH highlighted the same issue of lacking a staff room which
not only disrupts staff ability to take necessary breaks but also affects adherence to infection
control guidelines : “We, as a laboratory, lack a staff room, forcing me to leave the lab to find
a place to eat, drink, or pray. This is impractical, and without such a space, compliance with

the guidelines becomes more challenging” (Site.3, Laboratory Specialist 2)

Generally, this theme demonstrates that the majority of the participants feel that providing an
appropriate staff area could reduce improper behaviours in the laboratory and facilitate

implementation of IPC guidelines.

In summary, this chapter has identified a number of key factors affecting the successful
implementation of IPC guidelines, including staff awareness of LAls, clear roles and
responsibilities, valuing the benefits of IPC guidelines, organisational support and effective
leadership, among others. It has also highlighted the factors that may negatively affect the
(successful) implementation of guidelines, such as a lack of a wider organisational support
related to infrastructure investments and resources allocation, workload pressures, frequency
of tasks, employees needs like access to restrooms, poor quality of resources, and language
issues. By using NPT theory, the chapter has provided a clear picture of the implementation of
IPC guidelines at three selected hospitals from the point of view of their staff and highlighted

some differences in the implementation processes at these hospitals.
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Chapter 7 Discussion

This mixed-methods study consisted of two separate, but inter-related, components. Each of
which addressed the aim and objectives of the study. The study was quantitatively focused on
assessing the knowledge, attitudes and practices of IPC guidelines, and qualitatively explored

the implementation of the IPC/biosafety guidelines from the laboratory staff viewpoint.

This chapter will present a summary of the main findings from the quantitative and qualitative
components separately. Then, the results of both components will be integrated and the
discussion will then focus on the points of agreement and areas of difference between the
qualitative and quantitative findings. The strengths and weaknesses of the study in relation to
other studies will be presented, followed by consideration of the implications of the study and,

finally, some recommendations for future work.

7.1 Summary of main quantitative findings

A total of 110 participants completed the questionnaire designed to assess the knowledge,

attitudes and practices of the IPC guidelines.

Knowledge of IPC guidelines

The mean knowledge score for KAMC participants was higher than for the other participants
(9.81). The findings from the multivariable analysis revealed that participants working at
KFSH had on average a lower IPC knowledge score compared to other hospitals. Moreover,
those participants who specialising in health management had an average lower knowledge

score compared to other specialisations.

Knowledge of PEP
The results suggested that male participants had lower knowledge of PEP scores than their
female peers. Similar to knowledge scores, participants working at KFSH also had an average

lower knowledge of PEP score compared to participants from KAMC based on simple
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regression. None of the variables showed a significant association with the knowledge of PEP

score in multivariable analysis.

Attitude towards IPC guidelines

The median attitude score for Indian and Jordanian participants were higher than those of other
nationalities (54 and 54, respectively), and the participants working at HNH had a higher
median attitude score than the other participants (53.5). Based on multivariable analysis, there
was no significant association between attitude scores and gender. Surprisingly, and in contrast
to other IPC knowledge, the KFSH participants and HNH participants had average higher

attitude scores than KAMC participants based on simple regression.

Practice of IPC guidelines

The findings for IPC practice suggested that, participants who had training on IPC guidelines
had the highest median practice scores (52), as result well-matched with the results of the
simple linear regression. Furthermore, in contrast to the attitudes towards the IPC findings,
male participants had an average lower practice score compared to females. Participants
specialising in health management had an average lower practice score compared to other
specialties based on simple regression. These findings showed that there was no significant
association between practice scores with gender and specialty in multivariable analysis only

nationality was significant

Participants’ perception of IPC implementation

There was a weak positive correlation between perceptions of IPC implementation and age and
years of experience, with participants who had received training on IPC guidelines reporting
the highest mean scores (46.26). Notably, there was a statistically significant difference
between occupation groups; infection control specialists had the highest perception scores.
Moreover, KAMC participants had the highest perception scores (48.03) of all participants.
This finding was well matched with the multivariable analysis findings, which showed that

participants working at KFSH had an average lower score compared to other hospitals.
Knowledge scores with attitude and practice scores

The correlation between knowledge scores and attitude scores was weak. However, a moderate

positive correlation existed between knowledge scores and practice scores (r= 0.32, p= 0.003).
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7.1.1 Interpretations and contributions to existing knowledge

Regarding training, the findings revealed that 83.64% of the study’s participants had received
training in IPC guidelines. One previous study in the KSA reported similar findings (84.5%)
(162), while another study reported a lower result (68%) (93).

In relation to the immunisation status of the study’s participants, 86.36% received
immunisation when they joined their workplace, such as three doses of the HBV vaccine. In an
Indian study, a lower percentage - only 8.5% - of participants reported having received
immunisation (95). The high percentage observed in this study highlights the crucial role of
pre-employment clinics at hospitals for ensuring that all laboratory staff are immunised to
maintain a safe and healthy work environment. This reinforces staff commitment to adhere to

best practices and maintain high safety standards.

The findings here revealed that 71% of the participants answered the knowledge questions
correctly. A similar knowledge study conducted reported slightly lower results (67.6%) (162),
while yet another study conducted in a different region in the KSA reported higher results
(85%) (93). The fact that the mean knowledge score of KAMC participants was higher than
for the other participants can be explained by their positive responses to the implementation
questions in the qualitative study interviews. According to the results, there were no differences
in the knowledge scores based on the main source of information (Colleagues, training courses,
etc.). No studies on laboratory staff reported the same findings; however, one study concerning
knowledge of IPC guidelines among undergraduate health professional students reported that
those students who used four sources of information for gaining knowledge of IPC had a higher
mean knowledge score compared to those who used only one source (163). Regarding the
association between knowledge scores and the participants’ specialisations, significant
associations were reported in this study, with participants in health management having lower
knowledge score compared to other specialisations. This finding may be due to participants in
health management roles not having received sufficient education and training in IPC
guidelines. Such a finding would be concerning, as laboratory management has the overall
responsibility to ensure the safety of all staff working in their departments. If laboratory
management themselves do not demonstrate the required level of knowledge in this area, it
poses a potential risk for overall safety management in the laboratory. No previous studies on

laboratory staff reported the similar finding.
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The study showed that only 11.82% of the participants had an injury while working in the
laboratory. Such low percentage inconsistent with the percentage reported in two Nigerian
studies (53.23%- 52.7%) (49,81), respectively. However, among those who have been injured,
only 5.45% took PEP following the injury. A prior Indian study focused on needle injuries
specifically revealed higher injury rate and higher PEP usage in which 53.23% of the
participants had been injured by needles and only 28.78% took PEP thereafter (95). The reason
behind this low percentage of PEP use may be due to a lack of awareness of its importance
among staff (164), fear of being stigmatised and discriminated against and a failure to

understand the importance of reporting exposures (165).

With respect to the participants’ knowledge of PEP, the results showed that approximately 67%
answered the PEP questions correctly. This finding is supported by a prior study conducted in
Ethiopia (68.8%) (86). However, the results of the Ethiopian study were for all HCWs, not
specifically for laboratory staff. With regard to male participants, the current research does not
supports previous evidence demonstrating an association between males and good knowledge
of PEP scores (166). This study suggested no significant association between knowledge of
PEP scores and availability of competence assessment, something which no prior studies have
been found to support. However, the strong positive association reported at KFSH between
knowledge of PEP and competence assessment may be an indication of the hospital’s
commitments to safety culture and ensuring that staff have adequate knowledge of PEP through

robust competence assessment mechanisms.

In this study, a quarter of participants disagreed with that the staff cannot eat, drink in the
laboratory. Other than that, most of participants in this study agreed with that staff cannot eat
and drink in the laboratory. Eating and drinking in the laboratory may increase the possibility
of food or drink to absorb vapours of chemicals or other contaminants which may cause
accidental or unintentional ingestion of potentially hazardous (radiological, biological, and/or
chemical) substance. (167,168). This finding could be explained by the lack of training on IPC
guidelines and low experience (93). It may be also due to unavailability of staff relaxation
areas, as was reported in the qualitative study. With regard to significant associations between
attitude scores and nationalities of the participants reported in this study, no previous research
provided similar findings. The finding that Indian and Jordanian participants reported higher

median attitude score than those of other nationalities could be explained by the small number
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of Indian and Jordanian participants compared to other nationalities in this study. The study
findings regarding KAMC, which reported high knowledge scores and lower attitude scores
compared to other hospitals, suggested a potential inconsistency between knowledge and
attitudes at that institution, while having a high score does not necessarily guarantee positive
attitudes. There is a need to evaluate whether the training programs provided to hospital staff
focus solely on knowledge acquisition but also on cultivating positive attitudes. With regards
to that no association between attitude scores and gender revealed in this study, an earlier study

conducted in the KSA suggested the same finding (162).

Sixty-five percent of the participants always practice IPC guidelines, a similar number reported
in two Ethiopian studies (85,86). The results here suggested an association between the practice
of IPC guidelines and training, with those participants who had received training in guidelines
having the highest practice scores. This finding is supported by similar studies in KAS (162),
Yemen (101), Tanzania (102) and Ethiopia (87), and in a systematic review (169). However,
the results of these prior studies were for all HCWs, with only the Yemeni study focusing on
laboratory staff. Clearly, receiving training in IPC guidelines is associated with improved
understanding and practice of those guidelines. In relation to that, female participants reported
higher practice scores than males, a finding in agreement with the findings the Yemeni study
(101), but in contrast to the Ethiopian study (170). No available evidence supported the current
study’s findings for a significant association between practice scores and nationality and

speciality.

With regard to participants’ perceptions of the implementation of the IPC guidelines, this study
found that most participants agreed that the guidelines are important for their work and that
participating in the implementation of IPC guidelines is a legitimate part of their role. No
previous study reported similar finding. Although no available evidence supported the finding
of significant associations between high scores of perceptions of IPC implementation and age
and years of experience in this study, this could be justified by the fact that older staff with
more years of experience may have had a better understanding of the situation regarding the
implementation of guidelines in the workplace. In addition, these staff members may have
experienced the evolution of the guidelines over the years. Exposure to developments and
changes in guidelines may have contributed to a more positive perception of their
implementation. Consistent with a previous study (64), the current study identified significant

differences across occupation groups in terms of perception scores, with the infection control
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specialists having the highest perception of implementation scores and the laboratory
specialists recording the lowest scores. However, previous studies focused on all HCWs and
not specifically laboratory staff. The reason behind the association identified in the current
study could be explained by the nature of the work of infection control specialists, who are

responsible for supervising and improving the implementation of guidelines.

The findings of this study revealed a weak, non-significant correlation between knowledge
scores and attitude scores. This was inconsistent with the findings of a prior study conducted
in the KSA (92). However, a moderate positive correlation was reported in this study between
the knowledge scores and practice scores, such positive correlation was reported in previous
studies (85,102,171). This finding could be explained by the fact that having enough
knowledge and up-to-date information regarding the guidelines could increase staff confidence
in practicing and complying with the guidelines (88). No previous research was found which
supported the finding that knowledge scores were positively correlated with perceptions of IPC

guideline implementation scores.

7.2 Summary of main qualitative findings

A thematic approach was applied to analyse the data deductively, mapping the findings to the
four constructs of the Normalization Process Theory (NPT). Using these NPT constructs,
several themes regarding the implementation of IPC/safety guidelines were identified. A

concise summary of the main themes under each construct will be provided in this section.

The data for each sub-theme was aligned with the corresponding sub-constructs of the NPT,
except for the sub-constructs of systemisation, skill set workability. In this study, systemisation
refers to “Will laboratory staff be able to judge the effectiveness of the IPC guidelines?”, and
including data under this sub-construct would have led to repetition, as similar points were
already covered in other sub-constructs, such as internalisation and contextual integration. The
same applies to skill set workability which refers to “Do those implementing the IPC guidelines
have the correct skills and training for the job?”. A similar point was already presented under
communal appraisal as a barrier to the implementation of IPC guidelines. Therefore, to avoid

redundancy and ensure clarity, no data were assigned to this sub-construct.
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1. Coherence

Awareness, risk perception and IPC practice related to LAIs
In general, the interviews reveal that hospital laboratory injuries were uncommon, with neither

of the COVID-19 cases being related to laboratory work.

In addition, the findings demonstrated that, despite some concerns related to the limited
engagement with the Infection Control Department at the various hospitals, laboratory-based
staff members understand their own and others’ roles in controlling LAIs and implementing

IPC guidelines.

Staff at the selected hospitals are aware of the risk of LAls and the importance of the
availability of IPC guidelines. However, limited access to information and resources poses

barriers to the successful implementation of IPC guidelines.

Valuing the benefits of IPC guidelines
The findings suggested that across all sites the participants do value the benefits of

implementing the guidelines in clinical practice.

The participants collectively understand and are aware of the value of implementing IPC
guidelines. Such awareness increased their adherence to the guidelines in their work
environment, in addition to their personal lives. Moreover, [PC guidelines have changed the

participants' perspectives on LAlIs, especially since the COVID-19 pandemic.

In addition, some participants appreciate the need to implement IPC guidelines in order to
achieve accreditation. However, others observed that their hospital only follows the

requirements to achieve accreditation, not for the purposes for which they are actually intended.

2. Cognitive Participation

Accessibility and engagement (enrollment)

Access to IPC guidelines is straightforward across all hospital sites. However, a lack of
organisational support related to infrastructure investments required to improve successful
implementation of the guidelines (such as lack of appropriate ventilation systems and safety

cabinets for TB samples) is seen as a barrier at KFSH.

200



Furthermore, the results showed different levels of adherence to and compliance with IPC
practices across the hospital sites. Some staff engage with the IPC guidelines only when they
expect a visit from the IPC department to the laboratory. Moreover, at KFSH and HNH there
is a gender difference in compliance, with men generally being less compliant than women.
This reflects the fact that engagement with guidelines is connected to staff members'

personalities and behaviour, and surrounded culture.

The findings also demonstrated that all the participants have the capacity to provide feedback
for enhancing the application of the IPC guidelines, that local hospitals have the ability to adapt
the guidelines based on their needs and that any adaptation should be evidence-based, justified,

and comply with public health principles.

Compliance with implementing IPC guidelines

The main challenges to the varied degrees of engagement with IPC guidelines were heavy
workload and numerous tasks, in addition to the non-availability of a room or a place to rest,
eat, and drink during the working day. Additionally, the poor quality of different resources,
such as gloves and masks, and the risk of allergic reactions when using the available types of

gloves, were the greatest obstacles to following the IPC guidelines at KFSH.

Infection control staff at HNH reported language as a challenge to complying with
implementing the IPC guidelines, especially when supervising or educating other staff from

different nationalities.

Furthermore, the participants' compliance was impacted by effective leadership, a lack of
awareness among some staff and a lack of resources (resulting from the ignorance of the

responsible staff), and an absence of effective — if any at all - training for new employees.

3. Collective Action

Open and supportive culture
The data revealed that discussions between staff regarding their experiences in using the IPC
guidelines often take place. Such discussion serves as a platform for sharing knowledge,

exchanging insights, and gaining a variety of perspectives on IPC practices. Additionally, it
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has been observed that staff members among and between hospitals have varying experiences

and approaches in adhering to IPC guidelines.

Impact of implementing the IPC guidelines

Despite the fact that many staff members see implementing IPC guidelines as an integral part
of their daily work, some participants believed that following the IPC guidelines has a direct
negative impact on relationships between staff members in the workplace, with some
employees avoiding working with colleagues who do not follow the guidelines. This is in
addition to the unfavourable effects of strict compliance with the IPC on healthcare
practitioners during the COVID-19 pandemic, as described by an infection control practitioner

at KFSH (see Chapter 6, P 197).

According to the findings, some personal preferences regarding the guidelines were noted,
policy such as allowing drinking water and wearing a uniform in the workplace. Changing the
first one and improving awareness of the second would facilitate compliance with the

guidelines, it was suggested.

4. Reflexive monitoring

Assessing and monitoring of IPC guidelines implementation

The most common comments raised by the participants concerned the strictness of the
guidelines implementation (such as strictness in obligatory wearing of the mask while working
and prohibiting eating and drinking in the laboratory), and some staff in KFSH rely on their

work experience for protection against infections.

Facilitators of IPC guidelines implementation
The research suggested that continuous awareness, opportunities for training and awareness,
and reminders of staff about the importance of the guidelines would be helpful in motivating

employees to effectively implement them.
Furthermore, employees could also be motivated to engage with the guidelines by providing

entertainment and incentives during educational programmes, using attractive ways to deliver

the guidelines, as well as including compliance with the guidelines in annual evaluations.
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The majority of the participants feel that providing an appropriate staff area could reduce
improper behaviours in the laboratory such as drinking water and facilitate implementation of

IPC guidelines.

7.2.1 Interpretations and contributions to existing knowledge

The findings of this study suggested that the participants understood their own role and that of
others in implementing the IPC guidelines. No prior studies focused on the implementation of
IPC guidelines among laboratory staff reported similar findings. However, prior research on
nurses at South Africa has suggested the same degree of knowledge regarding roles and
responsibilities (172). While comparing the findings of this study with those of a study
involving a different group would be a limitation, the limited availability of studies with similar
groups of participants could justify such a comparison. With regards to the participants
comments, they claimed that the role of the staff responsible for managing LAIs and
implementation of IPC guidelines in the laboratory is not effective. This was seen in the
interviews’ transcripts of KFSH participants. This finding supports the results of the nurses
study (172). It might be explained by a lack of knowledge of and training in the IPC guidelines
among those staff responsible for their implementation. In relation to the finding that, at KFSH
there was no formal engagement between the laboratory and the infection control department
suggesting there exists a lack of official collaboration and interaction between the two
departments, something which may also indicate that there is a perceived gap in how the

infection control guidelines are communicated and coordinated within the laboratory.

Like the present research, one prior study suggested that staff were aware of the risk of LAIs
and the importance of the availability of guidelines to prevent any infection (173), although it

was conducted across all HCWs.

The finding that participants across all hospitals were aware of the value of implementing the
IPC guidelines to protect employees infections and provide a safe environment for staff and
patients was inconsistent with a qualitative study conducted among nurses in which the
guidelines were often overlooked by staff because they were perceived as conflicting with the
delivery of acute care to patients (174). With regards to effect of COVID-19 pandemic, the
COVID-19 pandemic positively influenced the adherence to IPC measures for some

participants included in this study. However, no previous studies on laboratory staff reported
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similar finding. This may be an indication of the staff awareness of the importance of IPC
guidelines in protecting against infections such as COVID-19. The participants in this study
viewed infection prevention and control as a routine part of their daily practice, which aligns
with the concept of habit in implementation. According to habit theory, actions that are
regularly performed in predictable settings become automatic over time (175,176). When
laboratory staff integrate IPC measures into their daily routines, these behaviours can become
habitual, triggered by internal or contextual signs. Therefore, adherence to IPC practices may
become a seamless aspect of their workflow, requiring less conscious effort and facilitating
consistent implementation in laboratory settings and the habitual integration of IPC into

everyday routines enhances its effectiveness and reliability.

This study also suggested that implementing the IPC guidelines was also important for
achieving accreditation, a finding which supports that of a Saudi study suggesting that the
application of hospital accreditation encourages patient and staff safety and that quality
measures improve with time (177), and also with the findings of a systematic review which
concluded that accreditation programmes increase staff and patient satisfaction and improve
safety, processes, and efficiency (178). However, data in this study also revealed that one
hospital followed the guidelines for achieving accreditation only and ignoring the main purpose
of implementing the guidelines. This may result in that the hospital management may
concentrate only on fulfilling the minimum requirements listed in the certification rules instead
of actual improvements in quality and safety for staff and patients. In addition, allocating
resources, such as time, funds, and staff efforts, to activities only dedicated to fulfilling
accreditation requirements, possibly at the cost of more strategic quality improvement
programs that aligned with organisation objectives. Moreover, this may have an adverse effect
on staff who believe that accreditation efforts are superficial or not aligned with the practical
aspects of patient care and may experience disillusionment resulting in reduced motivation,

engagement, and job satisfaction, which may also affect their compliance with the guidelines.

In relation to accessibility to the guidelines, all the participants across all the hospitals stated
that they enjoy easy access. This access is provided either through an online document
uploaded to each participant's account or through a hard copy of the guidelines available in the
laboratory. This finding concurs with the work from a prior qualitative study of HCWs in which
most participants reported that the guidelines are easily accessible for employees and are

available in digital format (179). This highlights the organisation's responsibility to facilitate
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implementation of the guidelines by making them easily accessible to staff. However, despite
the ease of access to the guidelines, a lack of important resources such as ventilation systems
and safety cabinets for TB was reported by some participants. Agreeing with the present study,
a lack of adequate ventilation was also reported as common barrier to achieving IPC measures
by HCWs in two other studies (180,181). Such a lack of required resources may be explained
by the lack of awareness of staff responsibe for supplies, as highlighted in this study. Previous
research in Mongolia reported the same issue, namely that resource allocation decisions are
often made by those who have a non-medical background, resulting in that they tend to cut
infection control resources and the infection control receive low priority (100). This may be
due to the carelessness of the supply staff or ignorance and/or unawareness of the high risks
available and the nature of the work in a laboratory setting. According to the researcher's
knowledge, the MoH responsible for overseeing healthcare services in KSA and conducts
routine inspections of all healthcare facilities, encompassing various aspects of their
operations, including infrastructure, equipment, infection control practices, staff qualifications,
and patient care. The previous two findings (lack of required resources and lack of awareness
among staff responsibe for supplies) have raised questions to the MoH about the reasons behind

the lack of the important resources cited by the participants.

The findings in this study revealed that staff adhere and comply with IPC rules differently. This
difference in engagement was reported in a study aimed at understanding the implementation
process of infection prevention and control guidelines in Ireland (174). This issue could be
related to some individual factors such as staff knowledge, attitudes and beliefs of the
importance of implementing the guidelines (180). Behavioral theory could provide useful
insight into how individual and organisational factors influence compliance with IPC
guidelines. There are many frameworks and models that have been employed to explore health
professionals' intentions and behaviors in relation to healthcare interventions. One of these is
the Theory of Planned Behavior (TPB) which aims to explain how healthcare professionals’
intentions to follow IPC guidelines are shaped by three components: their attitudes toward
these practices, subjective norms (the perceived pressure pressure from others to do or not do
the behaviour), and perceived behavioral control (the perceived simplicity or complexity of
performing the behaviour, based on previous experiences and expected challenges) (182). For
example, a previous study on nurses was aimed to predict and explain nurses’ adherence to
Universal Precautions (UPs), suggested that perceived barriers such as training and perception

of social expectation and motivation were two of the factors that affect the nurses’ decision to
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adhere to UPs (183). Another study on physicians assessed the relationship between
practitioners' behavioral intentions to comply and their actual guideline compliance using TPB,
also suggest that perceived barriers (such as accessibility of guideline, practice habits
understanding of the guideline, and confidence that the physician can use the guideline) to

guideline utilisation may influence physicians’ compliance to guidelines (184).

With regard to gender differences in compliance, this qualitative study found male staff to be
less compliant with the guidelines than females. Socialisation may be an explanation for such
gender differences, with females being more motivated to engage in discussions about health
and safety procedures, something which shapes their attitudes (185). Within the KSA content,
strict sociocultural and/or religious practices may play an important role in such differences.
The KSA’s conservative society restricts social contact between males and females, something
which may not facilitate inter-gender discussion of health and safety information (186,187). In
addition to socialisation, cultural and societal norms may have influenced the males’
compliance. Their willingness to comply with IPC guidelines may be affected by cultural
perceptions or beliefs about masculinity or health-seeking behavior. According to traditional
gender roles and expectations in the KSA, men should be strong, independent, and stoic (185).
For example, in the context of IPC guidelines, which entail wearing PPE and using hand
hygiene, male employees may consider adherence to these guidelines as weakness or as
somehow indicative of ‘reliance on others’. Rather than seeing PPE as essential tools for
preventing infection, they may view it as symbols of vulnerability. Education and training
opportunities also play a role in employee compliance. It is possible that female employees
may have more access to educational and training programs and resources related to IPC, which
will therefore lead to higher levels of knowledge and compliance. Gender inequality in
leadership roles may also contribute to differences in compliance, as indicated in Table 6.1.
Most supervisory roles, such as specialist and technician supervisors, as well as the laboratory
manager position, were predominantly held by males. For instance, the male laboratory
manager was observed frequently entering the lab with a cup of coffee (Site 3, Laboratory
Specialist 1). Additionally, the laboratory supervisor, who reported handling tasks like
infection control to prepare for accreditation visits only (Site 2, Laboratory
Specialist/Supervisor), was also male. According to Alhassan and Al Doghan, 2022, the labor
force participation of Saudi women is still among the lowest globally, and they continue to be
underrepresented in leadership roles (188). Involvement of female in leadership activity has

numerous benefits. For example, female leaders often advocate in interpersonal skills like
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inspiring others, motivating employees, and prioritizing communication. These strengths
contribute a unique diversity of experiences and perspectives to the workplace (189).
Moreover, a study by De Paola et al., 2022 found that, female leadership has a positive and
significant impact on team performance, particularly in cooperative environments. This effect
is largely due to the stronger performance of female team members. Gender differences in

leadership are shown to be effective (190).

The findings in this study suggested all the participants have the capacity to provide feedback
for enhancing the application of the IPC guideline. A previous study utilised NPT to explore
the meaning of IPC ownership among healthcare workers and to evaluate the impact of an
action plan aimed at encouraging IPC ownership in the UK from the perspectives of doctors,
nurses, and managers (191). Its findings are consistent with those of this study, where the
importance of attending IPC-focused meetings as part of collective action was frequently
emphasized. For these meetings to be effective, they needed to include a multidisciplinary
group, have strong participation, and follow targeted agendas to establish clear objectives

(191).

Regarding how workloads were reported as a main challenge to compliance in this study, one
previous systematic review generally agreed that high workloads were a predictor of HCWs
noncompliance with the guidelines (169). According to the results of systematic review on
the implementation of clinical practice guidelines (CPGs) among nurses using NPT, the staff
of Ploeg et al., (2007) described workloads as a challenge to successful implementation of the
guidelines as part of Reflexive Monitoring (192,193). The Theoretical Domains Framework
(TDF) is an example of behavioral theory frameworks that have been utilised to explore
health professionals' intentions and behaviors in relation to healthcare interventions. This
framework aims to identify the factors influencing behaviour by categorising them into
several domains, such as knowledge, skills, beliefs about capabilities, social influences, and
environmental context (194,195). For example, a previous study that aimed to identify key
attitudes, barriers, and facilitators to hand hygiene compliance in long-term care homes — an
understudied healthcare setting by mapping data onto the domains of the TDF reported
workloads as one of the barriers to hand hygiene (194). Workloads may reflect limitations on
the medical laboratories’ resources, such as a lack of staff, a lack of time for training and

implementing IPC procedures into practice and leadership support. By addressing this barrier
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and proposing practical solutions, medical laboratories would enhance compliance with the
guidelines. Another challenge to compliance was non-availability of a staff break room for
eating and drinking; however, no available studies reported similar findings and this may be
because these studies have been conducted in countries that would have staff break rooms.
The availability of such a staff area would better facilitate their compliance. The finding that
poor quality of different resources was a challenge to compliance supports the findings of a
previous qualitative research of HCWs (180). It was found that an adequate quantity and
quality of PPE were key considerations for staff to be able to prevent contamination (196). In
line with two previous studies (180,197), discomfort of using PPE was seen as a hinderance
to compliance with the guidelines. Organising fit tests could help minimise this problem
(180). No available evidence supported our finding for language being a barrier to
communicating [PC guidelines between infection control practitioners and other staff who

speak different language.

Lack of organisational leadership and support did impact compliance with the guidelines.
This finding supports a similar study (198). According to Zimba at al., “It is known that a
positive proactive leadership, support, and presence of senior leaders, team commitment, and
clear boundaries of roles and responsibilities are prerequisites for effective action to control
of infections in health institutions” (169, p.19). A prior study aimed to elucidate experiences
and factors of importance for the implementation of CPGs among nurses in hospital care
identified several factors that influence the use and compliance with CPGs. The authority of
the person in charge and the support from management were seen as crucial to the
implementation process, affecting both management and the experts involved. Compliance
was notably improved when the manager actively participated in the working team (199). In
addition, according to the systematic review on implementation of hospital-based CPGs, the
nurses on Graham et al. (2004) study reported that the manager and educator play a key role
in engaging and motivating the team to adopt and adhere to the CPGs guidelines. They
enhance both Cognitive Participation (by fostering commitment) and Collective Action (by
coordinating practical efforts), ultimately improving compliance with the guidelines
(192,200). Moreover, as in a previous study, the participants of the current study mentioned
the influence of workplace culture on compliance with the guidelines. Whether or not the
staff in a particular workplace adhere to IPC guidelines, HCWs feel like they are ‘pulling
together’ as a result of this culture (180). This study found that, in one of the study settings,

there was no training for new employees, while prior research has suggested that training was
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one of the factors prompting HCWs to comply with IPC guidelines (169). Regarding the
finding that discussions between staff regarding their experiences with IPC guidelines often

take place, no available evidence supported this finding.

One finding in this study suggested that most participants felt that there was a strictness in
implementing the guidelines, specifically in mentioning the compulsory wearing of masks in
the laboratory throughout the workday. This was inconsistent with the finding of a previous
study in which the participants explained that the guidelines merely work ‘on paper’ and that
not much was done in practice to oblige strict adherence to them (198). One possible
explanation for this is that the hospitals in the current study are strictly implementing the IPC
guidelines, and this was something which some staff members disliked. Regarding the finding
that some staff members at KFSH rely on their work experience for protection against
infections, another study - of Tanzanian HCWs - found that number of years of work
experience was a predictor of high compliance with IPC guidelines. Training, mentorship, and
active supervision of IPC at work may thus have a significant effect on how work experience
reinforces IPC guidelines on hygiene (201). However, the reason behind this finding in the
current study was that those staff with more years of experience tended to comply less than
other staff because they felt confident at work and in dealing with different samples due to their
experience, which had an adverse effect on new and junior employees, who were viewing those

with more experience as role models.

In order to facilitate implementation of IPC guidelines, hospital staff suggested that continuous
awareness and education were major factors. Such findings were consistent with the findings
from previous studies in which education and training were factors prompting HCWs to
comply with IPC measures (169,180). In addition, suggesting including incentives into
educational programmes might be supported by the idea that incentives are important factors

for continuous improvement (202,203).

7.3 General discussion (integration of quantitative and qualitative findings)

After discussing the results of the qualitative and quantitative studies of this research

separately, this section will combine and integrate the results.

209



7.3.1 Comparison of qualitative and quantitative studies

Although the qualitative and quantitative elements of this research used two different
methodologies to assess knowledge of, attitudes to, practices of, and implementation of the IPC
guidelines among laboratory staff at three hospitals, there was some overlap in the study

findings.

Several areas of agreement were found between the qualitative and quantitative components of
this research study. Firstly, participants working at KAMC who had the highest knowledge
scores expressed more positive attitudes as to the value and benefit of implementing of the IPC
guidelines in the interviews. This may be attributable to the fact that they all can access to the
guidelines easily and at any time (e.g. through an online document) and the resources required
to successfully implement the guidelines are all available, in addition to the continuous
organisational support and leadership. In contrast, those participants working at KFSH
expressed some issues regarding the implementation process in the interviews, including: there
was no formal engagement of the infection control department with the laboratory; the hospital
followed the guidelines for achieving accreditation only; there was low engagement and some
staff relied on their own experience; there was no staff area for eating and drinking; there was
a lack of organisational support and a lack of resources as a consequence of unawareness of
the responsible staff; and, finally, there was an absence of training for new employees. These

points are reflected in their lower knowledge scores compared to other hospitals.

The highest attitude scores of HNH participants compared to the other participants were
compatible with high awareness of a risk of LAIs, especially after COVID-19, and efforts made
by the infection control director regarding motivation and rewards (as reported in the Chapter
6, p.196). In addition, the quantitative study suggested that there were negative associations
between gender and IPC attitude scores at KFSH and at HNH. At these hospitals, male
participants tend to have lower IPC attitude scores than female participants, an association
particularly strong at KFSH. In line with a previous study (185), these findings, and the findings
from the interviews with two participants from each of these hospitals, concur, suggesting a
gender gap in compliance and attitudes towards the guidelines, with males generally being less

compliant than females.
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There were two broad areas of agreement regarding perceptions of IPC implementation
between the quantitative and qualitative findings, including: all staff have the same
understanding of the purpose of the guidelines and there are key people who advance the IPC
guidelines forward and inspire others to participate; and IPC guidelines have potential value
for their work and the guidelines are a legitimate part of their role. The fact that only half of
participants in this study survey reported that sufficient training is provided and they have
sufficient resources, necessary equipment and management support to enable staff to
implement the guidelines, can be explained by the previous issues reported by this study
participants working at KFSH, such as absence of training for new employees, lack of
important resources (such as ventilation system and cabinet for TB samples) and lack of
organisational support. The same differences in opinion regarding how the IPC guidelines
disrupt working relationships were reported by the quantitative and qualitative components. In
addition, a positive attitude expressed by the participants working at KAMC in the interviews
regarding the implementation process of the guidelines reinforced the findings from the

quantitative study, as those participants had higher perception scores than other participants.

The quantitative and qualitative studies also diverged in some respects. The highest attitude
scores of HNH participants in the quantitative study contradicted the findings from the
interviews with laboratory specialists, who reported that the staff drink water in the laboratory
because of ‘heavy workloads’ and there being no specially dedicated rooms available for
breaks. According to the laboratory specialist, “[The manager] always walks into the

laboratory with a cup of coffee” (Site.3, Laboratory Specialist 1).

Moreover, although the qualitative research highlighted a variety of compliance and adherence
on the use of the guidelines among staff across all hospitals, the quantitative findings suggested
there was no statistically significant association between the practice of IPC scores according
to gender, nationality, level of education, location of practice, occupation, specialty or position.
However, there was a statistically significant difference in training status, with those who had
received training in IPC guidelines having the highest median scores. This may be the reason
behind variety of compliance and use among staff. Figure 7.1 provides visual representation of

the integration of the qualitative and quantitative dimensions of the research.
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Figure 7.1: Integration of qualitative and quantitative research
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7.4 Research strengths and limitations
7.4.1 Quantitative study

Strengths

The quantitative dimension to this study had many advantages. As the first of its type in the
KSA (to the best of the researcher’s knowledge), this comparative study included three
hospitals, related to two different providers (MoH and MNG-HA), to assess knowledge,
attitudes and practice related to the implementation of IPC guidelines among laboratory staff
and infection control specialists who may be representative of the Saudi population, while
taking into account the origins of the participants from different regions of the KSA and from

around the world. In doing so, it has explored a much under-researched topic.

In order to ensure that the results of the regression analysis used in this review were reliable,
the assumptions for regression analysis were checked and the required modifications and tests
were taken for the assumptions that were not met. In addition, epidemiology methods such as
confounding, guided by DAGs, and interaction testing were used to ensure meaningful and

accurate interpretation of the study findings.

Limitations

As with all research, this study had a number of limitations. One of the major limitations was
that the cross-sectional nature of the study limited its ability to create definitive cause-and-

effect relationships between the outcome variables and the explanatory variables.

The small sample size (n=110) obtained could be explained by the study’s focus on staff
working in specific departments (laboratory and infection control) at the selected hospitals and
the busy nature of their work. Moreover, since the staff at the three hospitals share similar
characteristics, roles and responsibilities, a smaller sample size may still capture representative

perspectives within the study context.

Thirdly, the study utilised self-reported data, which are intentionally or unintentionally
susceptible to bias due to either ignorance or a lack of awareness of the study (204). Self-
reports of previous injuries may also have been inaccurate and the information may have been

subject to recall bias. Furthermore, self-reports of attitudes and practices of IPC guidelines may
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have limited the study as the participants might have exaggerated their compliance with the
guidelines, which in turn may have appeared less unfavorable than it really is. It has been
claimed that observations might be a more effective way to assess compliance as a
recommended ‘gold standard’ for compliance assessment (205). Although direct observation
was initially considered in this study, in order to respect the privacy and professionalism of the
laboratory staff, to minimise the potential disruption of the workflow in the laboratory, and to
limit the potential for ‘reactivity’ (whereby staff may have altered their behaviour when aware
they are being observed), direct observation was considered inappropriate as a research
method. To gain reliable data, the participants were reminded of the importance of accurate

and honest reporting.

Another limitation in this study was the possibility of bias due to missing data; however, this

issue was assessed and addressed in detail in the quantitative chapter (see Chapter 5).

7.4.2 Qualitative study

Strengths

To the best of the researcher’s knowledge, this is the first qualitative study to assess
implementation of IPC guidelines in three hospitals related to three different organisations in
order to draw a clear picture of the implementation process and to explore the differences in
the way the guidelines are implemented. This study applied NPT to explain how IPC guidelines
are implemented and embedded in practice. Using NPT was helpful in enabling the researcher
to focus on observable actions and to explain the dynamics that drive IPC guideline

implementation.

Limitations

One of the potential limitations of this study’s qualitative research was the small sample size -
only 18 participants. Nevertheless, the data saturation point was reached and no new
information were added from interviewing more participants. For example, participants
repeatedly mentioned continuous education and training as facilitators for compliance with the
guidelines. Due to the use of purposive sampling, only those participants recommended by key
stakeholders (and who were willing to take part) were interviewed. This may have lead to a

potential for selection bias, as these participants might not have been the best individuals to
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engage with regarding IPC guideline implementation. Nonetheless, since participants from a
variety of professional backgrounds, age groups and experience were included, it can be

assumed that the sample was fairly representative of the study population.

Secondly, in order to ensure the validity of the identified themes and sub-themes in this study,
an expert (GM) reviewed the codes iteratively and verified the findings during analysis.
However, this does not exclude the possibility that the study results may have been influenced

by the personal biases and views of the researcher.

7.5 Significance of the study
This study makes some important contributions in the field.

Firstly, as the first mixed-method study of its kind in the KSA, integrating quantitative and
qualitative data provided a more comprehensive understanding of the subject matter, enhancing

our understanding of the implementation of and compliance with IPC guidelines.

Secondly, in the healthcare system, laboratory staff play a crucial role. Their work impacts
diagnostics, infection surveillance, and patient care decisions. However, their compliance with
IPC guidelines has not been sufficiently explored. This study addresses this significant
knowledge gap and emphasises the importance of laboratory staff in implementing IPC
guidelines. For example: adherence to protocols: laboratory staff adherence to guidelines such
as wearing PPE, ensures the safety of not only themselves but also others in the laboratory and
their families. Training and education: laboratory staff are important in continuous education
and training of new staff or students about IPC guidelines, they support the maintenance of
best practices by ensuring that all laboratory staff are aware of and follow to the necessary

safety measures.

Thirdly, although the study focused on three KSA hospitals, its findings may have broader
implications. This research can thus be used as a reference model for future IPC assessments
and interventions, not only in the KSA but also in other countries with similar healthcare
systems. This include for example: countries with a mix of public and private healthcare
providers or large government-funded healthcare institutions, countries where religious and

cultural norms, particularly those related to gender, or other social practices, influence
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healthcare delivery and staff interactions, and countries that face similar challenges in IPC

program, or other developing countries where healthcare systems may be evolving.

Next, using the findings of this study, policies, procedures, and training programmes for IPC
guidelines in KSA can be developed and refined. In addition, policymakers, healthcare
executives, and IPC practitioners can use the information produced by this study for better
resource allocation and strategies to enhance IPC implementation and compliance within

laboratories.

Finally, this study’s systematic review is the first systematic exploration of the knowledge,
attitudes and practices of laboratory staff regarding IPC guidelines in laboratories. As such, it
sets the stage for future research and exploration in the field of [IPC among laboratory staff. In

addition, it provides a baseline against which future studies can be compared.

7.6 Generalisability

KAMC and KFSH are two of the largest military and medical hospitals in the KSA, thus, the
findings can be generalised to other military and medical hospitals in the country and other
countries with a similar healthcare system. Moreover, some of the findings such as levels on
knowledge, attitude and practice can not be fully generalisable globally due to several reason
including: cultural values and norms in KSA my influenced the generalisability of the findings.
Social and cultural factors such as strict communication practices between males and females
within the laboratory may have influenced the males’ compliance with the guidelines. In
addition, organisational factors such as the non-availability of break rooms and poor quality of
available gloves and how organisations tend to ignore the staff needs, which may result in
unacceptable behaviours such as drinking water and working without gloves. Finally, within
the KSA context, language was considered as a barrier to communication and compliance with

the guidelines, this aspect might be unique and local to the KSA and cannot be generalised.
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Chapter 8 Recommendations and Conclusions

This chapter will present implications of the main findings and offer recommendations for

policymakers and future research, before offering some concluding remarks.

8.1 Implications of the study

Health policy makers in the KSA can draw on the findings of this study to prepare laboratory
staff, allied health professionals and infection control specialists to provide effective hospital
services by placing employee safety as the top priority. Additionally, the findings of this study
are expected to be valuable to the KSA’s GDIPC and infection control departments at the three
selected hospitals (copies of this study will be made available to them). These agencies should
use these findings to evaluate the need for infection control and implement an active IPC
programme for reducing the risks associated with LAIs and improving the quality of service.

These findings would also be useful to support the policy makers’ objectives of 2030 vision

(p.15).

This study has revealed a number of differences between hospitals in terms of the knowledge,
attitude and practice levels regarding IPC guidelines. Such differences confirming the need for
standardisation across hospitals and continuous education and training, presuming that
contextually and linguistically appropriate educational interventions and materials are crucial
to increase staff knowledge and awareness of the risk of LAls and the importance of the
guidelines and increase the chance of them being practiced and complied with. New employees
should be included in early needs education and training as part of their induction before they

start their jobs.

The qualitative research element of this study explored the implementation process from the
viewpoint of laboratory staff at the three selected hospitals. It has indicated that hospitals need
to comply with policy and guidelines from the MoH and other government agencies (such as
CBAHI). In addition, proper routine inspections by the MoH are required for hospitals to
address any concerns within healthcare facilities, including infrastructure and equipment
requirements. The findings of this research are potentially useful for policy makers in, for

example, addressing awareness of compliance barriers. In order to facilitate improved
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implementation of and compliance with IPC guidelines, the study participants provided
tangible examples about increasing awareness, including education and training, organisation
support and engagement, availability of required, high-quality resources (such as gloves of
several types to meet the staff needs), and providing entertainment and incentives. Moreover,
the findings of this study proposed that multiple factors should be targeted in strategies for
encouraging [PC implementation and compliance, such as staff attitudes, organisational
support and effective management and leadership. Accordingly, in order to improve
compliance with guidelines, infection control practitioners need to be proactive, creative, and
devise user-friendly methods in their education efforts. The participants’ suggestions should
be considered in the development of future interventions, including those aimed at changing

behaviour.

The need for a comprehensive action plan from the MoH and the GDIPC to facilitate the
implementation of the IPC program specifically within hospitals’ laboratories, should be

regarded as critical for ensuring the uptake of IPC safety guidelines.

8.2 Recommendations

8.2.1 Recommendations for education

Knowledge, attitudes and practices differed from hospital to hospital. Hospitals that reported
lower levels of knowledge, knowledge of PEP, attitude, practice and perception of IPC
implementation than others, together with the MoH, are recommended to develop educational
campaigns to increase awareness and compliance with the IPC guidelines. This should be seen
as continuing scientific education and training and a means of enhancing pre-employment

awareness for laboratory staff.

Moreover, an assessment of new staff awareness and practice of the guidelines before
conducting laboratory work, in addition to an annual assessment of all current staff, should be
mandatory in order to supervise practice and manage compliance with the guidelines.
Assessment or competence assessment is an essential part of laboratory process, and used to
enhance the laboratory's efficiency by identifying areas that need staff education and/or

training, consequently encouraging best practices and maintaining staff and patient safety.

218



Further it could enable laboratories to provide documentation of the laboratory quality to

management, staff, inspectors, and consumers (206).

8.2.2 Recommendations for infection prevention and control

Additional PEP training is required to prevent the incidence of infections due to needle stick
or other injuries while working with samples. It is imperative that all laboratory staff and allied
health professionals receive comprehensive training in infection control methods and strictly

adhere to established IPC guidelines, which encompass the use of PPE.

Although it was reported that the resources are provided by the MoH to all of the hospitals,
adequate protective materials with high quality and in accordance with staff needs should also
be provided for healthcare facilities. In addition, it is important to take into account the proper
design of general ventilation systems in order to prevent the spread of infections during work
on airborne infections. Staff who work with chemicals such as dyes and waxes that are
commonly available in the histopathology sections should be provided with the appropriate

chemicals control measures to limit exposure.

A thorough evaluation must be conducted at the highest level of authority with regard to
hospitals' prevention and control strategy. This evaluation should include factors such as

affordability, budgetary implications, anticipated consequences, and cost-effectiveness.

8.2.3 Recommendations related to gender

Development of gender-sensitive training programs and educational materials is required for
acknowledging and addressing both males’ and females’ unique preferences, needs, and

challenges.

Enhancement of gender diversity in leadership within healthcare organisations and ensuring
that both males and females are included in leadership roles related to development and
improvement of IPC guidelines is required in order to ensure that diverse perspectives are

represented and valued.
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Cross-gender mentoring and networking programs should be designed and implemented for
staff members of all genders to allow them to share knowledge, develop skills and, more

generally, collaborate productively.

8.3 Future research

Given the findings presented above, the following suggestions for further study are made.

In order to gain a better understanding of what happens in real world practice, future studies
using documentary analysis and observational data are necessary. For example, observe
laboratory workers performing various tasks to assess their consistent and proper usage of PPE
such as gloves and masks and dispose of waste materials would provide a more accurate picture
of practices than relying on questionnaires or interviews. Analyse documents such as incident
reports, standard operating procedures (SOPs), and training materials to identify potential

compliance gaps.

The qualitative research in this study suggested the existence of a number of individual and
organisational barriers to compliance with IPC guidelines, which varied from hospital to
hospital. Further studies of the compliance issues at these — and other — public and private

hospitals is necessary in order to provide a detailed picture of how to address them.

Study with larger sample sizes and including more than one hospital from the same ministries
(e.g., MoH or MNGHA) is required in order to assess how the ministry supervise and manage
the implementation of IPC guidelines and to determine the reasons behind differences in

implementation between hospitals under the same provider (if available).

Further research applying behavioral change theories to develop effective, theory-informed
strategies for enhancing the implementation of IPC guidelines is needed. Particularly, theories
such as the TPB, Social Cognitive Theory (SCT), or the COM-B model (Capability,
Opportunity, Motivation-Behavior) could provide structured approaches to address the
implementation gaps identified in this study (207-209). Using the COM-B model, for example,
future interventions can focus on assessment and enhancement the Capability, Opportunity,
and Motivation of laboratory staff in implementing IPC practices (208). Improve Capability by

increasing staff knowledge and practical skills through specialised training; enhance
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Opportunity by establishing an environment that supports compliance with IPC guidelines,
such as facilitating access to resources or reducing competing workload pressures; boost
Motivation by addressing attitudes and beliefs about the importance and effectiveness of IPC
guidelines through behavioral reinforcement strategies such as certificates of excellence,

monetary bonuses, and public recognition.

Several strategies have been suggested under facilitators of IPC guidelines implementation
theme (p.194) to improve knowledge, attitudes and practices of IPC guidelines among
laboratory staff. Therefore, well designed studies may be useful in assessing the effectiveness

of these interventions.

Further international studies are needed to analyse and evaluate approaches to laboratory
management across different countries by comparing and contrasting laboratory management
practices, policies, and outcomes. This should particularly include countries like the UK, which
have standardized and strict policies and procedures for laboratory health and safety, as well

as KSA.

8.4 Conclusion

The overall study findings have revealed that although the majority of this study’s participants
had high scores on knowledge, attitudes and practices, there were differences between
hospitals, confirming the need for standardisation among hospitals and continuous education
and training of laboratory staff on the importance of the implementation and practice of IPC
guidelines. Moreover, the interview findings suggested that staff were also aware of the risk of
LAIs and the value of implementing guidelines to minimise occupational risk. However,
factors such as a lack of organisational support and a lack of resources affect the
implementation process. Overall, this research highlights the importance of ensuring that the
existing IPC guidelines are effectively implemented, monitored and maintained and
recommended that a comprehensive action plan to facilitate the implementation of the IPC
programme from the MoH and the GDIPC is crucial across all hospitals to ensure the serious

and sustained uptake of IPC safety guidelines.
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Appendices

Appendix A: JBI Critical Appraisal Checklist for Cross-sectional Studies

Yes No  Unclear Not
applicable

1. Z\(I;ir:et:?e criteria for inclusion in the sample clearly D D D D
2. Z\;i;(;?the study subjects and the setting described in D D D D
3. VWV:;?the exposure measured in a valid and reliable D D D D
it n B = B = R
5. Were confounding factors identified? D [:l |:| |:|
6. :Il/:tr:ds?trategies to deal with confounding factors I:l D D I:l
7. VWV:;;? the outcomes measured in a valid and reliable I:l D D I:l
8. Was appropriate statistical analysis used? D D D E]

Overall appraisal:  Include D Exclude D Seek further info I:l
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Appendix B: JBI Critical Appraisal Checklist for Qualitative Research

10.

Overall appraisal:  Include D Exclude I:I Seek further info I:‘

Is there congruity between the stated philosophical
perspective and the research methodology?

Is there congruity between the research methodology
and the research question or objectives?

Is there congruity between the research methodology
and the methods used to collect data?

Is there congruity between the research methodology
and the representation and analysis of data?

Is there congruity between the research methodology
and the interpretation of results?

Is there a statement locating the researcher culturally
or theoretically?

Is the influence of the researcher on the research, and
vice- versa, addressed?

Are participants, and their voices, adequately
represented?

Is the research ethical according to current criteria or,
for recent studies, and is there evidence of ethical
approval by an appropriate body?

Do the conclusions drawn in the research report flow
from the analysis, or interpretation, of the data?
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Appendix C The questionnaires-English version

Questionnaires:

This survey is designed to help better understand the implementation, knowledge,
attitude and practice ofinfection prevention and control (IPC) guidelines among
laboratory staff in Saudi Arabian hospitals.

For this survey, please answer all the statements from the perspective of this role. Depending

on your role or responsibilities in the IPC guidelines, some statements may be more relevant
than others.

1- Sociodemographic characteristics:

1. Gender: Male Female

2. Age: Years

3. Nationality:

Saudi Arab- Non-Saudi, please specify:
Filipino Indian Pakistani
Bangladesh South African European
North American Other, please specify:

4. Highest level of education:
Elementary Intermediate Secondary Diploma
Bachelor Master PhD

Other, please specify:

5. Years of experience in healthcare institutions: Year/Years

6. Current location of Practice:

King Abdulaziz Medical City- Jeddah
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King Fahad Specialists Hospital- Qassim

Hayat National Hospital- Qassim

7. Occupation:
Laboratory specialist Laboratory technician Admin
Infection control specialist Nurse Phlebotomist

Other, please specify:

8. Specialty: please specify:

9. Position or skill level: please specify:

10. Have you received training on IPC guidelines and laboratory safety?
Yes No
If yes, are they:

On the job training formal mandatory training Both

What type of training you have attended?

National training Generic local induction health and safety training

Any specific training:

biological hazard groups personal protective equipment
risk assessment training sharps training
decontamination training spillage training

Post exposure prophylaxis. Other, please specify:

Is there any process of competence assessment for health and safety in your laboratory?

Yes No
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If yes, is this reviewed and re-assessed annually?

Yes No

11. When you joined your workplace did your employer undertake a pre-employment
health assessment which reviewed your previous immunization records?

Yes No
Have you been offered vaccination(s) as part of your workplace occupational health
policy?

Yes No

If you have been offered workplace occupational health vaccination(s), did you take the
vaccinations?

Yes No

Please specify which vaccines you have received as part of occupational health
vaccination (tick all that apply)

Completed three doses of Hepatitis B vaccine. Influenza vaccine.

Two doses of MMR vaccine. Meningococcal vaccine. Rabies vaccine.
Tetanus, diphtheria (Td). Hepatitis A vaccine.

Tetanus-Diphtheria Acellular Pertussis (Tdap). Typhoid vaccine.

BCG vaccine (TB). Varicella vaccine. Polio vaccine.

Cholera vaccine.

12. Have you been exposed to any injury while working in the laboratory?
Yes No
If yes, through which of the following you have been exposed?

To a needle stick. To a sharp instrument Other, please specify:

To what of the following have you been exposed?
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To blood. To other body fluids.

To body tissues. To body secretions.

Did you take post-exposure prophylaxis following the exposure?

Yes No

2- Participants’ awareness and knowledge of the infection prevention and
control (IPC) guidelines:

1. Do you think you have information about infection prevention and control guidelines
such as clear policies, guidelines and standard operating procedures?

Yes, enough Yes, but not enough
2. If you have some knowledge about the IPC guidelines, what is the source of this

information? (you can choose more than one answer) otherwise move to question 3 on
this page:

TV/Radio Newspaper/Magazine Internet Colleagues
Education Families Hospital/laboratory standard operating procedures
Hospital/laboratory policies Occupational training courses

National guidelines, please specify:
International guidelines, please specify:

Other, please specify:

3. IPC guidelines should apply to situations that might lead to contact with blood.
True False I don’t know

4. IPC guidelines are not necessary for situations that might lead to contact with saliva.
True False I don’t know

5. IPC guidelines are not applied to patients with HIV and hepatitis only.
True False I don’t know

6. IPC guidelines should not apply to situations that might lead to contact with urine or
feces.
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True False I don’t know

7. IPC guidelines should be applied to all persons regardless of their infectious status.
True False I don’t know

8. For decontamination of equipment and devices, washing with the usual detergent is
enough.

True False I don’t know
9. Blood spills should be cleaned up promptly with the hospital-approved disinfectant.
True False I don’t know

10. A face mask should be worn for all procedures where blood and body fluids may
splash.

True False I don’t know

11. Gloves should be worn for all procedures that may involve contact with blood and
body fluids.

True False I don’t know

12. Eye protection should be worn for all procedures where blood and body fluids may
splash.

True False I don’t know
13. Hands should always be washed after gloves are removed.
True False I don’t know

14. Used needles and sharp instruments should be disposed of separately from other
waste.

True False I don’t know
15. Used needles should not be recapped.
True False I don’t know

16. First aid measure that should be applied immediately following needle stick injury
is:

Wash thoroughly with soap and water Bandage appropriately
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I don’t know

17. Mucocutaneous and non-intact skin exposures should be irrigated with water or
appropriate eyewash.

True False I don’t know
18. After applying the first aid, the line manager or supervisor should be informed.

True False I don’t know

3- Participants’ attitude to the IPC guidelines:

1. The IPC guidelines are useful in protecting against hazards in the workplace.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
2. Healthcare workers must be aware of all the IPC guidelines applicable to their work.
Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
3. Staff should take immunisation against HBV.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
4. Do you think staff cannot eat and drink and use a mobile phone in the laboratory?
Strongly agree Agree Neutral Disagree Strongly disagree I don’t know

5. Do you think staff cannot store food and water in the refrigerator for body fluids,
drugs, chemicals or other specimens?

Strongly agree Agree Neutral Disagree Strongly disagree [ don’t know
6. Do you think staff cannot apply cosmetics and smoke in the laboratory?
Strongly agree Agree Neutral Disagree Strongly disagree I don’t know

7. Do you think staff should wear protective equipment to limit touching their
face/nose/ear during work?

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
8. Do you think staff cannot pipet with their mouth?

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
9. Do you believe that employers should always provide training on IPC guidelines?

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
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10. Do you believe that proper disinfection of all materials such as bench surfaces, spill
procedures or autoclaving of waste is an essential measure for prevention and
protection from disease transmission in the laboratory?

Strongly agree Agree Neutral Disagree Strongly disagree [ don’t know

11. Do you believe it is essential to take post-exposure prophylaxis after exposure to
HIV or HBV infections?

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know

4- Participants’ practice of the IPC guidelines:

1. I dispose of all blood-contaminated items into the bag or bucket designated for
disposal.

Always Often Sometimes Never Not relevant to my role
2. I wear gloves when I am exposed to body fluids or blood products.
Always Often Sometimes Never Not relevant to my role

3.1 cover my wound(s) or lesion(s) that might come in contact with patients’ blood and
other body fluids with plaster or bandage before coming to work.

Always Often Sometimes Never Not relevant to my role
4.1 wash my hands immediately after the removal of disposable gloves.

Always Often Sometimes Never Not relevant to my role
5.1 change gloves when they are damaged.

Always Often Sometimes Never Not relevant to my role
6. I decontaminate surfaces and devices after use.

Always Often Sometimes Never Not relevant to my role

7.1 wear a disposable facemask whenever there is a possibility of blood or other body
fluids splashing in my face.

Always Often Sometimes Never Not relevant to my role

8. I wear a laboratory coat whenever there is a possibility of blood or other body fluids
splashing on my clothes.

Always Often Sometimes Never Not relevant to my role

9.1 do not recap needles after use.
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Always Often Sometimes Never Not relevant to my role

10. I wear eye protection (goggles/glasses) whenever there is a possibility of blood or
other body fluids splashing in my face.

Always Often Sometimes Never Not relevant to my role
11. I take extra care when using scalpels, needles, razors, or other sharp objects.
Always Often Sometimes Never Not relevant to my role
12. I report injuries and spills accidents.

Always Often Sometimes Never Not relevant to my role

Often: More than 50% of my work time.
Sometimes: Less than 50% of my work time.

5- Participants’ perception regarding the implementation of the IPC
guidelines:

1. Staff in this organisation have the same understanding of the purpose of the IPC
guidelines.

Strongly agree Agree Neutral Disagree Strongly disagree [ don’t know
2.1 can see the potential value of the IPC guidelines for my work.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
3. There are key people who drive the IPC guidelines forward and get others involved.
Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
4. I believe that participating in the IPC guidelines is a legitimate part of my role.
Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
5. I will continue to support the IPC guidelines.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
6. The IPC guidelines disrupt working relationships.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
7. Sufficient training is provided to enable staff to implement the IPC guidelines.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
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8. Sufficient resources and necessary equipment are available to support the IPC
guidelines.

Strongly agree Agree Neutral Disagree Strongly disagree [ don’t know
9. Management adequately supports the IPC guidelines.

Strongly agree Agree Neutral Disagree Strongly disagree [ don’t know
10. Feedback about the IPC guidelines can be used to improve it in the future.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
11. I can modify how I work with the IPC guidelines.

Strongly agree Agree Neutral Disagree Strongly disagree I don’t know
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Appendix D The study information document and consent form

Participant’s information sheet

Knowledge, attitude and practice of health and safety guidelines among laboratory staff
in Saudi Arabia.

Dear staff

I invite you to participate in my study, part of doctoral research at Population Health Sciences
Institute, Newcastle University. Before you decide whether to participate or not, I would like
you to understand my research objectives. Please take your time to read the information sheet
carefully and feel free to read it more than once.

If you have any comments, questions, or concerns, do not hesitate to contact me. My details
appear at the bottom.

The aim and objectives of the study

The study aims to explore the implementation of the IPC programme from the laboratory staff’s
viewpoint and to assess their knowledge, attitude and practice of recommended infection
control guidelines and biosafety measures. Specifically, this study aims to:

To assess laboratory staff, allied health professionals and infection control specialists’
knowledge, attitude and practice of IPC/biosafety guidelines in KSA hospitals.

- To examine to what extent laboratory staff, allied health professionals and infection control
specialists comply with IPC/biosafety guidelines in KSA hospitals.

- To examine the relationship between knowledge, attitude and practice (compliance with IPC
guidelines) and staff personal characteristics (i.e., age, gender, education, training, years of
experience, etc.).

- To determine the laboratory staff, allied health professionals, and infection control specialists’
opinions of the implementation of the IPC/biosafety guidelines and their association with staff
personal characteristics (i.e., age, gender, education, training, years of experience, etc.).

- To assess the relationship between knowledge of risk perception and staff practice.

- To determine whether relevant facilities meet the laboratory requirements (supplies,
equipment, etc.).

- To determine the factors that hindered and/or facilitate the successful implementation of the
IPC/biosafety guidelines.

Do I have to take part?

Your participation in the study is entirely voluntary. Therefore, you should not feel under any
pressure to participate in this research, and whether you choose to take part or not, this will not
affect your work in any way.
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If you decide to take part, you will be given this information sheet to keep, and you will be
asked to sign a consent form. You are still free to withdraw your data or request that it be
destroyed at any time, even after signing the consent form and even after completing the study.
You do not need to give a reason if you decide to withdraw.

Overview of the study

If you are willing, we will invite you to participate in either a questionnaire or an interview to
explore the implementation of and your adherence and compliance with the IPC guidelines.
This questionnaire consists of five parts in total. You will also be asked some demographic
information. All questionnaires should take about 15-20 minutes to complete. The interview
will take 30-45 minutes, and if required, I will interview you through Zoom.

You will be asked to provide your contact information (including your email address). This is
voluntary.

Will taking part in the study cost me anything?

No. The study will only involve your time. To reimburse you for your time you will be
entered into a prize draw to win one of four 100 SR amazon vouchers, and 50 SR amazon
vouchers for each interviewed participant.

What will happen to the information?

All the information from the questionnaires and interviews will be confidential. The collected
data will be anonymised and kept confidential. Therefore, no one will be able to identify you
from the study. The data will be put into a computer with a username and password, which no
one will access apart from the researcher. At the end of the study, all the manuscripts, the notes
taken by the researcher and the tapes will be kept safely, and only the researcher can access
them. All data will be treated under the current Data Protection Act. The data will be stored on
“One Drive” (UoD official cloud storage) for about ten years.

What will happen to the results of the study?

Upon completion of this research, your data will be anonymised. From that time, there will
be no record that links the data collected from you with any personal data from which you
could be identified (e.g., your name, address, email, etc.). Until the point at which your data
have been anonymised, you can decide not to consent to have your data included in further
analyses.

The fully anonymised data from this research may be put into a research repository so that it
is available to be used by researchers who are also interested in this topic. You will not be
personally identifiable from this data.
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The findings of this research will be analysed and written into a report. There is a possibility
that findings will be submitted for publication in a scientific journal and presented at a
conference. You will not be identified in any publication or presentation. If this paper is
approved for publication in a journal, this will be made available to you.

Please feel free to contact me if you have any questions, concerns or queries before, during or
following your participation.

Thank you.
Haifa Aldhamy, PhD student, Population Health Sciences Institute, Newcastle University.
h.o.s.aldhamy2@newcastle.as.uk.

Thank you for taking the time to read this information sheet. We are very grateful for your
participation in this study.

Consent form:

Please read the statements below carefully before clicking agree to consent:

1. I confirm that I have read and understood the Participant Information Sheet.
2. I understand that my participation is voluntary and that I am free to withdraw at any
time without giving a reason.
3. I confirm that any questions about my participation in the study have been answered
satisfactorily.
4.1 am aware that a written debrief will appear at the end of this study.
5.1 am aware of and accept the potential risks of taking part in this research.
6. I confirm that I am taking part in this research study voluntarily (without coercion).
7. I understand that only my anonymised data may be shared in public research repositories.
8. I agree to take part in phase one of this study

o lagree

o Idisagree
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Appendix E In-depth interview topic guide

Interview topic guide:

Sociodemographic questions:
1- What is your age, and gender?

2- Describe your work experience.

3- What is your profession? what are the roles and responsibilities of your job?

Respondent's perspectives about laboratory-associated infections:

1- Do you think laboratory-associated infections are a problem in your hospital/laboratory?
Can you explain?

2- Is there any team/group of staff who responsible about management of laboratory-
associated infections in hospital /laboratory? If yes, what do they do? Do they meet regularly
to review and discuss health and safety?

3- Are there any hospital standards (i.e. policy or guidelines), and national standards related
to laboratory-associated infections that you are aware of?

Implementation of the IPC guidelines:

Coherence type questions

1- Who is responsible about implementing and applying IPC guidelines in the hospital
including the lab?

1- What do you know about the IPC guidelines?

2- What do you understand as the purpose of the IPC guidelines? Why do you think the
guidelines have been implemented?

3- I think a lot of your daily work involves the prevention and control of infections - do you

feel the IPC guidelines are appropriate for your work?

Cognitive Participation type questions
1- Do you think that access to resources and information to support the implementation of
IPC guidelines is available for staff? If so, can you give some examples.

2- How do the different professionals on the laboratory use the guidelines? Do people engage
differently with the guidelines depending on their profession / role? why?
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3- From your perspective, what would help staff to engage better with the IPC guidelines?
4- Do you discuss about your experiences in using the IPC guidelines with you colleagues in

the department or different health organisations? What have their experiences been? Do you
feel that they are different or similar to yours? Why?

Collective Action type questions

1- Please explain how the guidelines helps/hinders working with others
2- How do the IPC guidelines affect you and others around you?
Reflexive monitoring

1- Would you say the IPC guidelines are useful or not? Explain

2- What do others think about it?

3- Has the use of IPC guidelines altered the way you work/think about laboratory-associated
infections?

4- To what extent do you and/or others have the ability to provide feedback / influence
improvements to the IPC guidelines? What helps or hinders this ability?

5- Would you change anything about the IPC guidelines?

Understanding barriers of adherence to the infection prevention and
control guidelines:

1- Do staff ever seem reluctant to follow the IPC guidelines? [if yes], what have they said?
What have their reasons been?

2- If any, what barriers are there to you complying with implementing the IPC guidelines?
- Personal barriers?

- Organisational barriers?

3- Do you have any ideas for improving compliance with the IPC guidelines?

Is there anything more you would like to add?
Thank you for your time
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Appendix F In-depth interview topic guide (Infection Control Specialists)

Interview topic guide:

Sociodemographic questions:
1- What is your age, and gender?

2- Describe your work experience.

3- What is your profession? what are the roles and responsibilities of your job?

Implementation of the IPC guidelines:

Coherence type questions

1- Who is responsible about implementing and applying IPC guidelines in the hospital
including the lab?

2- What do you know about the IPC guidelines?

3- What do you understand as the purpose of the IPC guidelines? Why do you think the
guidelines have been implemented?

Cognitive Participation type questions
1- Do you think that access to resources and information to support the implementation of
IPC guidelines is available for staff? If so, can you give some examples.

2- How do the different professionals on the laboratory use the guidelines? Do people engage
differently with the guidelines depending on their profession / role? why?

3- From your perspective, what would help staff to engage better with the IPC guidelines?
4- Do you discuss about your experiences in using the IPC guidelines with you colleagues in

the department or different health organisations? What have their experiences been? Do you
feel that they are different or similar to yours? Why?

Collective Action type questions
1- Please explain how the guidelines helps/hinders working with others

2- How do the IPC guidelines affect you and others around you?

Reflexive monitoring
1- Would you say the IPC guidelines are useful or not? Explain
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2- What do others think about it?

3- Would you change anything about the IPC guidelines?

Understanding barriers of adherence to the infection prevention and

control guidelines:
1- Do staff ever seem reluctant to follow the IPC guidelines? [if yes], what have they said?
What have their reasons been?

2- If any, what barriers are there to you complying with implementing the IPC guidelines?
- Personal barriers?

- Organisational barriers?

3- Do you have any ideas for improving compliance with the IPC guidelines?

Is there anything more you would like to add?
Thank you for your time
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Appendix G Newcastle University ethical approval

Newcastle
< University

22/03/2021
Policy & Information Team, Newcastle University

Dear Haifa,

Title: Knowledge, attitude and practice of infection prevention and control precautions
among laboratory staff in Saudi Arabia.

Ref: 9143/2020

Lead Investigator: Haifa Omar S Aldhamy

Expected to run from 15/08/2021 to 10/02/2023

The University Ethics Committee grants its approval for you to start working on your project.
Please be aware that if you make any significant changes to your proposal then you should
complete this form again, as further review may be required.

This confirmation may be used within a research portfolio as evidence of ethical approval.
Please note: this confirmation will be the only correspondence you should expect to receive
as evidence of ethical approval.

There will be no other confirmation provided. You may now proceed with research. If you
have any queries, please review the internal and external ethics FAQ pages before
contacting res.policy@ncl.ac.uk.

Best wishes,

Research, Policy, Intelligence and Ethics Team,
Newcastle University Research Office

263



Appendix H King Abdulaziz Medical City ethical approval

R DY AW B Y S AR

King Saud bin Abdulaziz University for Health Sciences

King Abdullah International Medical Research Center (KAIMRC)
_{E Direct: 012-224-6657 _ﬁ 6123 E%% Via email: KAIMRC»WR:RO ngha.med.sa

Internal = 84-46657 = Via ECTS: =

MEMORANDUM

Research Office, KAIMRC, W.R.
Ref No # roj-data/om/2021/rc/264

DATE: (G) 20% July 2021
(H) 10* D. Hijjah 1442

TO: Dr. Majed S. Althaqgafy
Consultant, Public Health & Epidemiology, KAMC
Assistant Professor, Preventive Medicine, KSAU-HS
Ministry of National Guard for Health Affairs
Western Region

FROM: Dr. Algassem Hakami
Head, Research Office, , WR
Assistant Dean, Ac mic Affairs, COM, KSAU-HS
Ministry of National Guard for Health Affairs
Western Region

SUBJECT: SP21J/335/06 — Knowledge, Attitude and Practice of Infection Prevention and Control Precautions
among Laboratory Staff in Saudi Arabia

This is in reference to the above mentioned research project of Ms. Haifa Omar Aldhamy, PhD Student from Newcastle
University, United Kingdom, received in this office for consideration and approval.

As acting Principal Investigator of this project and upon support and recommendation from her University Supervisor,
please note that the Research Office, KAIMRC, W.R. hereby supported and granted scientific approval for this study.

This proposal will be forwarded to Institutional Review Board (IRB) for evaluation of ethical content and kindly note that
acceptance by this committee does not constitute final approval and that the study should not start without the approval
from the IRB.

For the purpose of audit, our office will contact you from time to time to ascertain the status of your study and we do
hope in due course to be informed of the progress and final outcome of the project.

Best wishes for the successful completion of your study.

Kind regards.

cc: Prof. A. Al Sayarri, Chairman, Institutional Review Board, KAIMRC, MNG-HA

477 1) £Y44444 a5l VVEAY Lalaydt PR Lo
P.O. Box 3660 Riyadh 11481 Tel . 966 11 429 9999
www ksau-hs.edu.sa
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Appendix I King Fahad Specialist Hospital ethical approval

KINGDOM OF SAUDI ARABIA 7ﬂ$
MINISTRY OF HEALTH m
GENERAL DIRECTORATE OF HEALTH AFFAIRS d_ sl 8ljg
Ministry Of Health aaidll dalaies Aoval! Hsidll delall Ayl

AL-QASSEM REGION

ALK NS VARN . @31

Monday, July 12,2021

To: Haifa Omar Aldhamy, Principal Investigator el sli
PhD Student, Population Health Sciences Institute, Newcastle University, UK.
Supervisor: Prof. Mark Pearce, Professor of Applied Epidemiology, Population Health

Sciences Institute, Newcastle University, UK.

Site Supervisor: Mr.Musaed Abdullah Al-Raqi'i,
Laboratory and Blood Bank Infection Control Coordinator, King Fahad Specialist
Hospital (KFSH), Qassim, KSA

From: Regional Research Ethics Committee, Registered at National Committee of Bio &
Med. Ethics (NCBE) Registration No. H-04-Q-001

Research title: “Knowledge, attitude and practice of infection prevention and control
precautions among laboratory staff in Saudi Arabia”

Study Setting: KFSH, Buraydah, Qassim, KSA

Study design: A cross-sectional study

Revision type: M Expedited E Exemption B Full Board

Decision: Approval, for: MImplementation EPublication

Dear P.I,

We are pleased to inform you that the local research ethics committee had approved your research
proposal. Your efforts to meet the criteria requested by NCBE are highly appreciated
° The General Directorate of Research at MOH Quarter office approval has to be granted
to the study PI before starting any field work.
You should protect the confidentiality of participants data.
Please, note that MOH regulations mandates registering all projects at its website, use this
link to register: https://marifah.gov.sa
This approval is for study implementation ONLY. In case of publication, kindly submit
Kindly, update us on your project advancement every 6 months. On completion of your
project, kindly send us a summary of the project final report.
° Finally, be aware that this approval embraces no financial, or any other, obligations or
responsibilities on Saudi Ministry of Health or its health affiliates.
Note: Any corrections and/or alterations of this certificate will make it invalid.

For queries, please call Dr. Amel Sulaiman at telephone No. 00966163693429 ext. 105, and e-mail: irb-
gassim@moh.gov.sa or qassim_ethcom@yahoo.com

Best regards,

12—~ 22y : :
S 3
f www.gh.gov.sa FYFIV0A : (uSIB F2 Y8R uSUT FYY00+T — FYFIVIA & ails YY0: .o - s.;:.,._.]
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