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ABSTRACT

The increasing number of healthcare services facilities to accommodate the needs of
population growth especially in developing countries including Malaysia has increased
the prevalence of sharps injury among the healthcare workers (HCWs). The role of
HCWs to ensure the safety standards and practices are implemented is crucial due to the
high risk of becoming infected with HBV, HCV, and HIV at 30%, 1.8%, and 0.3%,
respectively. However, preliminary study has revealed that until currently, there is no
national guidelines on how to handle sharps to avoid injury during various procedures
in Healthcare Establishment (HCEs). Therefore, a study was conducted to develop a
sharps safety module by considering various factors to ensure that the module is
systematic and comprehensive for the basis of national guidelines. The study was
conducted through a qualitative study by exploring the current practices and technical
methods in managing sharps at selected HCEs in Malaysia, a quantitative study by
measuring the prevalence of knowledge, attitude, and practices on sharps management
among HCWs in HCEs in Malaysia and an Analytical Hierarchy Process (AHP) method
as a multi-criteria decision-making tool to help HCEs stakeholders in making the right
decisions. The qualitative study revealed two main themes: organisational factor and
employee factors. Seven codes that influenced the cause of sharps injury in these two
themes were cost, policy and guideline, training, technology, safety, reporting issues and
handling. The quantitative study results revealed that even though most of the
participants had a good knowledge level, the attitude, and practices of the participants
toward sharps management were only at moderate and poor attitude, and moderate to
fair level of practices. All factors identified in qualitative and quantitative study were
then included as the criteria in AHP. A three- tier hierarchy structure was established for
this study. The first tier stated that the goal of the AHP was to select the best safety
module to reduce the risk of sharps. The second tier included the criteria that made up
of the six factors: policy, and training, reporting issue, safety, technology, and handling.
Finally, the third tier included three alternatives, namely Module A: Basic Integrated
Sharps Management Safety Module; Module B: Intermediate Integrated Sharps
Management Safety Module and Module; and Module C: Advanced Integrated Sharps
Management Safety Module. Once the hierarchy was established, pairwise comparisons
were made to formulate the final weights for each criterion and the selection of the
alternative. AHP recommended Module C (Integrated Safety Sharps Management
Module), with the overall priority at 42.3% as the best safety module to reduce the risk
of sharps injury among HCWs in HCEs. Based on the Module C and elements identified
in earlier phase of the study, a model of sharps safety management module was
established, in conclusion, this study findings provide a comprehensive framework of
model for sharps safety management module as the basis for national guidelines on
sharps management to ensure the safety of HCWs in HCEs in Malaysia.
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION

The general concept of the research is mainly highlighted in this chapter. It begins with
the explanation of the background of the study and follows with the problem statement.
Then, this chapter presents the objective, the scope of the study, the significance of the

study and the conceptual framework.

1.2 BACKGROUND OF STUDY

The rapid growth of Healthcare Establishments (HCEs) to tackle the increasing
healthcare needs in developed and developing countries requires a systematic, safe, and
cost-effective management, including the protection of occupational risks among
healthcare workers (HCWs). HCWs were reported as a group prone to blood-borne
infections (Khraisat and Juni, 2014; Makade et al., 2017). The World Health
Organisation (WHO) reported the annual global estimated proportions of HCWs
exposed to blood-borne diseases infections were 0.5% for human immunodeficiency
virus (HIV), 2.6% for hepatitis B virus (HBV) and 5.95% for hepatitis C virus (HCV)
(Pruss-Ustun et al., 2003). In addition, a greater concern should be addressed pertaining
to this issue since 90% of the infections attributed to occupational exposure occurred in

the developing world as reported by Wilburn et al. (2004).

HCWs who have experienced sharps injury may moreover endure from long-
term result of psychiatric morbidity, such as depression, post-traumatic stress disorder
(PTSD) and adjustment disorder (AD) (Bhardwaj et al., 2014). Green and Griffiths
(2013) further described that the magnitude of depression due to sharps injury was
equivalent to the most psychological impact of trauma patients. Sharps injury will also
directly affect the health care services and resources through absenteeism (Bhardwa; et

al., 2014).



Statistics from Occupational Health Unit, Ministry of Health Malaysia (MOH)
from 1998 to 2005 has reported that the incidence rate of sharps injury was 74.9% of
all injuries and the needle stick injury was the major cause of sharps injuries among the
HCWs (Ministry of Health Malaysia, 2007). Malaysia has legislative requirements and
guidelines on managing sharps injury including Environmental Quality (Scheduled
Wastes) Regulations, 2005, Sharp Injury Surveillance Manual, 2007 and Guideline of
Management of Healthcare Workers infected with HIV, HBV, and HCV, 2007.
Nevertheless, several studies in Malaysia reported that prevalence of Needle Stick
Injury (NSI) were still high. A study by Rampal et al. (2010) stated that the prevalence
of NSI among HCWs in a Malaysian hospital was 23.5% and considered as high. The
same study showed that there were gaps between knowledge and practice related to
sharps injury. Hasnaa et al. (2017) showed that 1405 cases of NSI were reported in
MOH Malaysia facilities in 2011. This alarming figure prompts further exploration of

the root cause and plan for future improvement.

Until currently, there is no standardized national guideline on how to handle
sharps to avoid injury during various procedures in HCEs. Most HCEs have their own
initiatives to give trainings on sharps handling at the workplaces. Situational analysis
revealed that the content of the training, sharps handling practices, and waste
management varied among individuals and HCEs. Hence, it is crucial to have a
standardized and comprehensive sharps management that can reduce the risks of sharps

injury among the HCWs.

However, making a decision to reduce the risk of sharps among HCWs while
maintaining the safe practices of sharps handling is very complicated since it normally
involves items that are not easily comparable under the same units of measurement. Due
to the items that sometimes more subjective to be considered. Thus, an established
multi-criteria decision-making tool called Analytical Hierarchy Process (AHP) was
applied in this study to select the best safety module for sharps management since AHP
offered the simplicity, power, and minimal data dependence (Kao et al., 2016, 2020).



1.3 PROBLEM STATEMENT

Today, Malaysia is one of the chosen countries for medical tourism. The Malaysian
government has identified medical tourism as a growth sector during the 1997-1998
Asian financial crises, when significant numbers of Indonesians began to turn to
Malaysian private hospitals for affordable and quality healthcare. With the 2010 launch
of the Economic Transformation Program (ETP), which intended to transform Malaysia
into an upper middle-income country with a knowledge-based economy, interests in
harnessing medical tourism’s economic potential grew. The ETP earmarked healthcare
as one of the country’s 12 National Key Economic Areas (NKEAs) deemed to have the
potential to spur growth (Pemandu, 2010; Meghann Ormond et al., 2014). According to
the National Transformation Programme (NTP) Annual Report 2015, Malaysia
generated RMS588.6 million in healthcare travel revenue between January and
September 2015, with the target for the full year being set at RM854 million. This shows
a great growth of health tourism in Malaysia. This scenario has promoted the increased

of HCE in Malaysia.

In conjunction with the growing of healthcare tourism (HCT) industry, another
aspect that needs serious attention by the government, policy makers and workers in
healthcare establishments (HCES) is safety issues among the HCWs. Needle stick injury
(NSI) is considered the second commonest cause of occupational injury within the
National Health Service (NHS) (Elmiyeh et al., 2004). The definition of needle stick
injury by the Occupational Safety and Health, is injuries caused by needles such as
hypodermic needle, blood collection needles, intravenous styles and needles used to

connect parts of intravenous delivery system (MOH, Malaysia 1998).

Centres for Disease Control and Prevention (CDC) estimated that each year
385,000 needle sticks and sharps injuries (NSSI) are experienced by HCWs, with an
average of 1000 sharps injuries per day (Zafar et al., 2009). The WHO states that among
the 35 million HCWs worldwide, about 3 million receive percutaneous exposures to
blood-borne pathogens each year; 2 million of those to hepatitis B virus (HBV), 0.9
million to hepatitis C virus (HCV) and 170,000 to human immunodeficiency virus

(HIV) (Choi et al., 2017).



According to Arafa et al. (2012), few efforts have been undertaken in developing
countries to raise awareness about sharps injury among HCWs. As a developing
country, Malaysia also has put several efforts on sharps management including the
establishment of legislative requirements and guidelines on managing sharps injury in
Environmental Quality (Scheduled Wastes) Regulations, (2005), Sharp Injury
Surveillance Manual (2007) and Guideline of Management of Health care workers
infected with HIV, HBV, and HCV (2007). Nevertheless, several studies in Malaysia
reported that the prevalence of Needle Stick Injury (NSI) was still high (Rampal et al.,
2010). A study from Malaysia revealed that the prevalence of sharps injury among
HCWs was 23.5% (Rampal et al., 2010) and 19.9% among medical students during their
Clinical Training in Malaysia (Swe et al., 2014).

Prior to this study, a preliminary survey was conducted, including from the
literature review, to gain an overview of the sharps management problems, particularly
in Malaysia. A preliminary survey has revealed that until currently, there is no national
guideline on how to handle sharps to avoid injury during various procedures in HCEs;
and the content of the training, sharps handling practices and waste management vary
among individuals and HCE:s. It is crucial to have a standardized and comprehensive
sharps management module that focuses on safety and health aspects to reduce the risks

of sharps injury among HCWs.

The preliminary survey also shows that Malaysia has:

i A lot of requirements and procedures to be followed in managing sharps
since several businesses are concerned; therefore, many distinct procedures
from various organisations are given.

i.  Significant potential health issues arising due to improper sharps
management, such as Hep B, Hep C and HIV.

.  No structured sharps management.

iv. Poor understanding of sharps regulations and standards.

v.  Lack of control, supervision, and monitoring on sharps management.

vi. Low education and training on sharps management among the hospital staff.



These situations should be addressed by the occupational health, infection
prevention team, service managers and national decision-makers to improve the current
sharps management and practices among HCWs for the safe workplace and
environment. However, making decisions on the complex problems are always
complicated. Decision making is often done through the perception and judgement of
individual, leading to ambiguous results of decision making. It also normally involves
several factors, including items that are purely technical while others are subjective and
derived from social, political, and environmental factors, and are difficult to be
considered in determining the best result to solve the problems. Thus, the AHP that was
introduced by Saaty in 1977 to help the decision-makers make the final decision was
applied in this study. AHP is recognised as an established multi-criteria decision tool,
and widely used in several fields, such as economics, environment, politics, and
engineering due its powerful technique to solve complicated and unstructured problems
that may have interactions and correlations among different objectives and goals (Talib

etal., 2011; Damjan et al., 2016).

1.4 RESEARCH OBJECTIVES

1.4.1 General Objective:

To develop the best safety module for sharps management in healthcare establishments.

1.4.2 Specific Objectives:

1. To explore how sharps are managed at selected HCEs in Malaysia through
qualitative study.

ii. To measure the prevalence of knowledge, attitude and practices of sharps
management among HCWs in HCEs in Malaysia through quantitative
study.

. To develop the safety module for sharps management in HCEs by using

AHP.



1.5 RESEARCH QUESTIONS

This study was conducted to answer the following research questions:
vi. How are sharps managed in the selected HCEs?
viil. What are the problems faced by HCWs in the current sharps management?
ix. What are the elements of sharps safety module for sharps management in

HCEs?

1.6 SIGNIFICANCE OF STUDY

Preliminary survey and literature reviews revealed the need for an improvement in
sharps management strategy to reduce the occupational accident among the HCWs in
Malaysia. Consequently, this study provides a development of comprehensive sharps
safety training module for HCWs in Malaysia. The sharps safety training module is
specifically intended to improve the practices, awareness, and attitudes of sharps
management among the HCWs. These positive elements can result in the betterment of
safety culture in HCEs in order to reduce the risks of sharps injury and prevent the

occupational infectious diseases among HCWs at HCEs in Malaysia.

The sharps safety training module also offers the basis for the sharps
management guidelines to employers who are obligated to ensure the safety, health, and
welfare of the employees under the provision of section 15 of Occupational Safety and
Health Act 1994 (Act 514). The employers are responsible to provide information,
instructions, trainings, and supervision to reduce as far as practicable the hazards and
risks related to the job tasks or activities of the workers. The development of
standardized and comprehensive sharps safety training modules will help the authorities
to educate and enforce the employers to adhere to the legislative requirements among

HCEs.



1.7 SCOPE OF STUDY

This study focused on developing the best safety module for sharps management. The
primary concern of this study was to reduce the occupational risks among the
healthcare workers through the best module of sharps management. To achieve the
objective, this study was conducted in three phases: phase 1: Qualitative Study; phase

2: Quantitative Study; and phase 3: AHP application.

Firstly, in phase 1, this study was carried out to explore the manner in which the
sharps were treated at selected HCEs in Malaysia through a qualitative study. This phase
was conducted at three selected HCEs in Kuantan, Pahang. The data gathering
techniques included focus group discussions and in-depth interviews. The participants
involved were among doctors, nurses and waste pickers who were believed to have
knowledge and experience on how sharps were managed and to be able to give the best

information about the subject being studied.

In phase 2, this study was carried out via questionnaires to measure the
prevalence of knowledge, attitude, and practices of sharps management among HCWs
in HCEs in Malaysia. This survey contributed to the identification of the problems
facing HCWs in the current sharps managements. The questionnaire was distributed
to the relevant respondents who had experience handling sharps directly or indirectly

during their daily work routine within Peninsular Malaysia.

Then, in phase 3, AHP was applied to develop the safety module for sharps
management in HCE. At this phase, the elements of sharps safety module for sharps
management in HCEs was identified. Only the relevant and appropriate elements were
chosen to be used in the AHP application. AHP was used in this study to estimate and

rank all these factors to develop a module and guide the HCEs in sharps management.

In addition, this study is not applicable to all industries. It is only limited to
healthcare industries. The study also only applicable to three groups of healthcare
workers, which are doctors, nurses, and waste pickers. Furthermore, it might not be

true under all circumstances.



1.8 CONCEPTUAL DEFINITIONS HEALTHCARE WORKERS (HCWs)

HCW are persons whose activities involve contact with patients, blood, or other body

fluids from patients in healthcare, laboratory, or public safety settings.

Healthcare Facility

Any premises in which one or more members of the public receive healthcare services

(Private Healthcare Facilities and Services Act 1998).

Medical Waste

All waste materials generated at healthcare facilities, such as hospitals, clinics,

physician's offices, dental practices, blood banks, and veterinary hospitals/clinics, as

well as medical research facilities and laboratories (U.S. EPA, 2013).

Sharp Waste

Used or unused sharps (e.g., hypodermic, intravenous or other needles; auto-disable

syringes; syringes with attached needles; infusion sets; scalpels; pipettes; knives;

blades; broken glass) (WHO, 2014).

1.9 OPERATIONAL DEFINITIONS

Healthcare Workers (HCWs)

HCWs are employees of the selected healthcare facilities who are directly or indirectly
involved in sharp materials during working with diverse backgrounds but only limited

to managers, doctors, nurses, and waste pickers.



Healthcare Facility

Three selected premises in which one or more members of the public and private receive

healthcare services.

Medical Waste

All waste materials generated at healthcare facilities excepts the general waste.

Sharp Waste

All used or unused sharps (e.g., hypodermic, intravenous or other needles; auto-disable
syringes; syringes with attached needles; infusion sets; scalpels; pipettes; knives;

blades; broken glass) used by HCWs.

1.10 CONCEPTUAL FRAMEWORKS

The conceptual framework of this study is outlined in Figure 1.1. It presented the central
theme, the focus, and the main thrust of the study. It served as a guide to the conduct of
this research. The current study was mainly related to development of sharps safety
modules. The main aim of this research was to reduce the risks of sharps among HCWs

by proposing the best safety modules.

The conceptual frameworks were divided into three main parts namely, setting
up the process, managing up the process and outcomes of the process. In first parts,
setting up the process of safety models was designed as a basic guide on the contents
on the development sharps safety modules. Thus, several risks factors of sharps injury
that contribute to the magnitude of the sharps management problems were critically
identified includes type of exposure, type of device used, the mechanism of exposure

and the department of injury happen.





