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1. INTRODUCTION

Malaysia has entered endemic phase transition since April 1st, 2022. Endemic COVID-19 refers to
the presence of virus in the community, but the infection rate is static where the cases are neither rising nor
falling [1]. The number of COVID-19 patients are declining despite the reported number of cases averaging
around 1,000 cases per day. Thus, the healthcare providers and the community must continue to follow the
stardard precautions [2]. Hospitals university like other government hospitals in Malaysia which are involved
in treating and managing patients with COVID-19, also focus on community health development and
economics centric [3]. The quality assurance process is always in place so that the public is convinced of the
safety and quality of care.

By portraying a good medical practice, staff nurses become the role models to the trainees and
practical students. It is expected that staff nurses and nursing students have a good understanding of
COVID-19 and related infection prevention and control (IPC) practices. Global report on IPC reported that
good IPC programme could prevent 70% of health care-associated infections (HAIS) [4]. There were series of
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IPC trainings conducted with all the healthcare staff including the practical students in Malaysia during the
emergence of COVID-19 phase. Sultan Ahmad Shah Medical Centre, International Islamic University
Malaysia known as SASMEC@IIUM is one of teaching hospitals in East coast Malaysia that train their
healthcare staff as well as the academicians of the campus. This is to ensure the staff and students are equipped
with IPC knowledge and practices prior to the clinical attachment. The IPC compliance needs to be monitored
from time to time as the preventive measure. This is because workplace safety has become a critical component
of the healthcare facilities response to mitigate the risk of COVID-19 transmission during pandemic [5].

Malaysia has been recognised as showing the most satisfying level of preparedness in terms of
healthcare facilities and managing COVID-19 pandemic [3]. Malaysia became a reference for ASEAN
countries and some parts of the world especially on the strategies our country took in achieving herd immunity
and vaccination as a way to prevent the spread of COVID-19. Strict border control including ban on the
international travel, nationwide lockdown that led to closure of schools and non-essential business, testing,
tracing, and isolation, open, clear and consistent messaging, daily press conferences, and evidence and fact-
based decisions are among the great strategies adopted by the Malaysian government led by the Director
General of Health Tan Sri Dato Noor Hisham Abdullah [6].

The important fact is that COVID-19 cases are still present, and the rate of spread is predictable in
Malaysia and the world. There are cases reported from the workplace before being transferred to the main hospital.
For example, an asymptomatic positive case for COVID-19 was detected (150th case) during health screening on
employee reporting duty in early September 2020. There are almost about 3,000 COVID-19 cases among
healthcare providers in Malaysia even after being vaccinated in 2021 [6]. This raised the questions ‘Do the nurses
including the nursing students in teaching hospital comply toward IPC practices during endemic phase? What are
the barriers and facilitators of IPC compliance among nurses and nursing students in SASMEC? The high demand
for empowerment of great IPC compliance among nurses and the nursing students in battling COVID-19 justifies
the need to observe the evaluation on the implementation of the existing IPC practices. This qualitative study was
aimed to explore the barriers to and facilitators of IPC compliance among nurses and nursing students and to
observe their IPC compliance during attending the patients in the respective wards.

Yellew et al. [7] had identified barriers to IPC practices among healthcare workers working at Amhara
region teaching hospitals in Ethiopia. The authors identified the shortage of material supply, lack of
maintenance of facilities, equipment, high patients flow, healthcare professionals’ own behaviour and
awareness on IPC, emergency and the overflow of families and visitors to the hospitals. Meanwhile, high rate
of health staff turnover, time spent for training new staff, and heavy clinical workload were among the barriers
compliance on IPC in India and Pakistan [8], [9]. Contrary to studies by [10], [11] among nurses conducted in
Hong Kong and Ghana respectively reported that level of compliance was low due to unclear policy of IPC
and having proper handling of patients. Tanzanian healthcare workers also face major challenges on IPC
compliance due to lack of training [12].

A well-developed infection control team and hospital prioritizing infection prevention and control
were the major facilitators [13]. These studies were conducted before the COVID-19 pandemic. Health workers
compliance towards IPC reported only 22% (n=404) in public hospital Western Ethiopia [14]. This study
revealed that inadequate supplies of personal protective equipments, insufficience supportive medication, and
lack of provision of adequate ventilation were the barriers to IPC compliance among healthcare workers. A
study comparing hand hygine compliance among healthcare staff before and during the COVID-19 pandemic
suggesting qualitative study is needed to verify the quantitative results and further identify the barriers to hand
hygine compliance among staff [15], [16]. A systematic review of the IPC adherence suggests similar factor
as highlighted by previous study and emphasizes on the importance of awareness on IPC and considering them
during implementing IPC guidelines [17].

In Malaysia there were quantitative studies conducted to evaluate IPC compliance among healthcare
workers by [18] and [19]. These researchers used an online google form to assess the risk exposure and identify
prevention measure among healthcare workers who were directly working at COVID-19 wards. The
researchers also asked about healthcare workers adherence to IPC and concluded that more than 90% of them
followed the IPC practices [18]. It could be argued that this figure is self-reported, and it has potential to
response bias. Another quantitative study [19] that aimed to determine IPC compliance and its association with
sociodemographic and organisation factors among healthcare providers during COVID-19 pandemic in
Malaysia. The result showed that the participants complied to the IPC guideline but their compliance level
differed based on the department, work assignment, and the years of service. Another gquantitative conducted
in 2021 by [20] among healthcare providers in one of teaching hospitals in Malaysia also reported the high
level of compliance to IPC standard. A qualitative approach done by [21], [22] in Iran showed that individual,
societal, and institutional level are among the factors that influence IPC compliance among healthcare workers.
These studies only conducted interviews with their participants without observing the IPC compliance.

It can be argued that it is difficult to make conclusions on the actual compliance of IPC practices by
using self-administered questionnaires as conducted by many previous studies. Moreover, it is a need to
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evaluate IPC compliance that relate to COVID-19 among the nurses and the nursing students from time to time
to ensure the quality of health services to the community. The actual experience, facilitators, and barriers of
compliance to IPC have not been well researched qualitatively which become the main aim of this study.

2. METHOD
2.1. Design

This qualitative study applied two methods of data collection. In-depth interviews with staff nurses
and the nursing students were carried out as primary data collection methods. Direct observation in the
respective wards was conducted to complement the interview data.

2.2. Sample

A total of 21 staff nurses and 14 undergraduate nursing students were purposely sampled for the semi
structured in-depth interview and the observation between April 2022 and December 2022 based on their
experience attending IPC training, handling patients, and their willingness to participate in this study. These
participants were recruited from various disciplinaries such as medical, surgical, orthopaedic, paediatric,
obstetrics and gynaecology, emergency and trauma department (ETD), and critical care unit.

2.3. Interview guide and observation checklist

The interview topic guide was developed based on the review of literature on the barriers and challenges
to the IPC practices. The interview guide was checked and verified by the research team before the data collection.
A pilot interview was conducted with three staff nurses to ensure the claririty and appropriateness of the interview
questions. A face-to-face in-depth interview lasted approximately 45 minutes to one hour with the participant in
a quiet area at the hospitals. The interview was tape-recorded for the transcription and analysis. Direct observation
was applied to provide contextual information and the environment of the study sites to assist staff nurses and
nursing students in applying infection prevention and control. This research used observational checklist
developed by WHO in 2017. The tool was adopted to observe the compliance of IPC among staff nurses and
practical students in one of teaching hospitals in Malaysia. The participants were explained briefly that their care
practices will be observed to fulfil the research objective.

2.4. Data collection

The poster containing the information of the study and contact detail of the researchers was distributed
through the email and put on the notice board. The participants contacted the researcher to be part of the research.
Each of the staff nurses and nursing students was approached individually and they were explained about the
objectives and were provided with participant information sheet. Once consented, an appointment was made to
find the most convenient place and time to proceed with the interview. Staff nurses and nursing students who
were approached for interviews were also invited to participate during observation. They were informed that
written notes would be taken during observation when they carried out treatment or handled their patient.

Informal direct observation took place to familiarise with the surroundings of each clinical environment.
Direct observation was also conducted to collect ‘naturally occurring data’ in the study sites [6]. The researcher
did not interfere with observing the situation or event to prevent potential biases from any of the researcher’s
actions. Data from the observation would supplement the data from the interview in understanding the barriers
and facilitator of adherence to the infection and prevention control initiative. There were 35 direct observations
conducted which were guided by the observation checklist to set the focus on the observation. The observation
field notes were familiarised by reading and rereading them for a number of times while rethinking and
questioning about the elements of IPC and their adherence towards IPC during handing the patients.

This study was approved by Kulliyyah of Nursing Postgraduate and Research Committee (KNPGRC),
IHUM Research Ethical Committee (IREC), Clinical and Research Centre (CRC) of the teaching hospital.
Informed consent was obtained from the participants before the interview and observation. They were informed
of their right to withdraw from the study at any time. This study was funded by Sultan Ahmad Shah Medical
Centre SASMEC@IIUM (Grant no: SRG21-052-0052).

2.5. Data analysis

Data was also analysed and checked against research questions and objectives of interview data. Then,
process of labelling and indexing was conducted and preliminary thematic framework was built in the NVivo
software. The interview and observation data were anonymised using pseudonyms for each interview transcript
and observation to ensure anonymity of the participants [23].
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3. RESULTS AND DISCUSSION

There were 21 staff nurses and 14 final year nursing students who participated in this study. The
working experience for the staff ranged from one year to 10 years while nursing students almost completed
their clinical requirement by Malaysian Nursing Board (MNB). All the staff nurses and the students had an
average of two training courses on IPC from the hospital management and the nursing faculty respectively.
Table 1 outlines the participant’s background information.

Table 1. Participant’s background information

30  Student nurse 20-25 Female Nursing
31  Student nurse 20-25 Female Nursing

No  Designation  Agerange Gender Department Working experiences IPC training/ Year
1 Staff nurse 35-40 Male ETD 3 3
2 Staff nurse 20-25 Male ETD 2 3
3 Staff nurse 20-25 Female CccuU 1 2
4 Staff nurse 35-40 Female CccuU 3 4
5 Staff nurse 20-25 Female ICU 1 1
6 Staff nurse 45-50 Female ICU 10 1
7 Staff nurse 20-25 Female NICU 1 3
8 Staff nurse 20-25 Female NICU 1 2
9 Staff nurse 30-35 Female NICU 2 2
10 Staff nurse 20-25 Female NICU 1 3
11 Midwife 30-35 Female 0&G 4 2
12 Midwife 25-30 Female 0&G 4 3
13 Staff nurse 25-30 Female Peads 4 3
14 Staff nurse 30-35 Female Peads 5 1
15 Staff nurse 30-36 Male Ortho 4 3
16 Staff nurse 45-50 Female Ortho 10 4
17 Staff nurse 25-30 Female Surgical 4 2
18 Staff nurse 20-25 Female Surgical 4 2
19 Staff nurse 20-25 Male Surgical 2 4
20 Staff nurse 45-50 Male Medical 10 2
21 Staff nurse 30-35 Female Medical 4 3
22 Student nurse 20-25 Male Nursing 2
23 Student nurse 20-25 Female Nursing 2
24 Student nurse 20-25 Female Nursing 2
25  Student nurse 20-25 Female Nursing Year four 2
26  Student nurse 20-25 Female Nursing 2
27  Student nurse 20-25 Female Nursing (52 weeks of clinical 2
28  Student nurse 20-25 Male Nursing posting in various areas 2
29  Student nurse 20-25 Male Nursing in teaching hospital) 2
2
2
32 Student nurse 20-25 Male Nursing 2
33  Student nurse 20-25 Female Nursing 2
34 Student nurse 20-25 Male Nursing 2
2

35  Student nurse 20-25 Female Nursing
ETD: Emergency and Trauma Department, ICU/CCU: Intensive/Cardiac Care Unit: NICU: Neonate Intensive Care Unit

We explored the IPC compliance, facilitators, and barriers of the participants during endemic phase
using in-depth interview and direct observation. We found four emerging themes with subthemes that are
summarized in Table 2. The findings have answered the research questions of the barriers to and facilitators of
IPC compliance among staff nurses and nursing students.

3.1. Theme 1: Narrating IPC compliance

This qualitative analysis showed that IPC compliance changed with time for the three periods studied:
before the pandemic, during the pandemic, and during the endemic period. It was clear from comparing these
phases that nurses perceived the risk of infection to be lower before the pandemic than it was during the
pandemic and endemic. This is likely because there was less information available on addressing COVID-19
patients during the early pandemic period. The healthcare workers' concern over the COVID-19 outbreak may
be caused by a lack of access to current information and communication [24]. They were unprepared for and
unprepared to deal with an unknown disease when they encountered it [25]. The precaution was decreased
from personal protective equipment (PPE) level 2 to PPE level 1 due to the vaccination campaign and with less
restrictive standard operating procedures. This reduction may influence the nurses and student’s adherence to
IPC during the patients’ care; whereby in this study, it is found that the lighter compliance during the endemic
phase.
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Table 2. Emerging themes based on the interview

No Themes Subthemes

Quotations

1 Narrating infection  Before COVID-19
prevention and
control compliance

Pandemic COVID-
19

Endemic phase

2 Infection Roles of clinical
prevention and nursing instructor
control Adherence (CNI)

Roles of link nurses

3 Perceived barriers Less quality of face
for not compliance  shield

Lack of supply

Personal factors

4 Empowering staff
nurses and nursing
students on IPC
compliance

“...comply most wearing mask and glove when treating or attending a low-risk patient”
“The emphasize on infection prevention and control during orientation month”

“Rarely joining the training for IPC except posting in critical area”

“Strictly comply with the PPE level 2 for the whole shift. We have to changed it after
attending a COVID-19 patient”

“At least we apply PPE level 1 with face shield, even though at one time short supply of
mask, glove and plastic gown”.

“The hospital provides a scrub suit for the staff nurses as we need to used it during our
shift. We change our staff uniform to scrub suit before and after our shift”

“Level 1 PPE is used when treating general patients. Level 2 PPE is used when handling
PUI (Patient under investigation) whereas Level 3 PPE is to handle patients with
COVID-19”

“If we used to comply with PPE level 2 but now, we just adhere to PPE level 1”

“I could say the adherence to PPE much lesser than before”

“I could say that face shield and google seem no longer applicable”

“Apply PPE Level 3 in severe acute respiratory infection (SARI) zone for COVID-19
patient”

“Many staff and students lightly comply with the standard precaution unless attending
suspected and confirmed infectious diseases.

“The CNI will come to do inspection and guide on IPC practices, while the team leader
will be in charge for observing the staff nurse’s compliance”

“Teaching hospital and school of nursing working collaboratively to provide IPC
training for staff and students. There are IPC briefing for students every time they start
the practical session rather than one-time briefing in the first year”

“The CNI should play his/her role in ensuring the correct IPC practices among the students”
“Assign a link nurse at each ward to monitor the IPC practices among the health care
professionals and the practical students”

“The hospital management can assign a link nurse to ensure the compliance to IPC
practices”

“Assign a link-nurse at each ward to ensure the compliance of IPC among the healthcare
profesionals (HCPs) and practical students”

“Assign a link nurse to do regular inspection and audit the IPC practices for each staff”
“The IPC unit should follow up from assigned link nurse about the IPC compliances
among HCPs in each department”

“In this teaching hospital, the management make a compulsory for face shield...but we
tend to refuse it due to blurry, unclear view and it is unsuitable for certain procedure
with the patient. It really distracting us caused by cold temperature of room”

“We did demand a good quality of face shield and google especially when dealing with
COVID-19 patient”

“Face shield quite difficult to comply as I am wearing spectacle”

“The uses of face shield sometimes disrupt the view so many HCPs and practical
students do not wear the equipment unless when they treat the patients with symptoms
and involving body fluid”

“We are facing short supply of N95 mask, linen, jumpsuits due to high number of
COVID-19 patients and those who also need urgent treatment. Luckily the management
solve it swiftly”

“We are using double layer mask and glove. There are staff buy N95 mask on their own
used instead of waiting hospital supply”

“During peak number of COVID-19 cases, lack supply of equipment sometimes disrupt
the students to fully comply to IPC practices”

“I am petite and need smaller size of glove and gown. But the supply is always limited.
“I am suffering eczema and allergy; thus, management provides us with non-powdery
glove...I heard there is also liquid lotion for hand rub especially for those allergic to
hand sanitizer”

“I witness a colleague and a student who less comply to the PPE especially when
attending patient for giving medication or taking vital signs”

“High number of waiting patients in lines sometimes cause the HCPs and students
cannot properly practice the IPC such as changing the glove and apron after handling
each patient”

“I strongly believed that, all the healthcare providers must have self-awareness on the
importance of IPC, and top management must organise frequent trainings on all staffs to
increase the awareness among them”

“The staff nurse stated that individual self-awareness on the importance of IPC is the
most important thing to ensure the compliances to the practices”

“Top management provide more trainings on IPC, which can be done online (Google
Meet) to include the participation of all staff and practical students”

“I suggest that hospital might provide the reward to those who are able to perform the most
accurate IPC practices...this is because reward can motivate people to perform better”
“For the staff and students, they need to change into other uniform once they go into the
clinic/ward to prevent them from bringing the virus from outside”

“Increase the frequency of sudden inspection by the representative from IPC unit in order
to ensure that the HCPs and practical students always practicing the correct IPC practices”
“Hospital has set a complete standard protocol on IPC practices that should be practiced
by all the HCPs and practical students, but the implementation of the protocols should
be tighten”
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3.2. Theme 2: IPC compliance adherence

The clinical nursing instructor (CNI) and infection control link nurses (ICLN) were extremely
important in ensuring that the IPC was followed while providing care. CNI has more responsibilities because
they will instill in students the discipline to follow safety precautions while they are still in university, ensuring
that they maintain the same attitude throughout their career. ICLN were responsible to locate, oversee,
facilitate, and inform on issues pertaining to their wards that dealt with infection prevention [26], [27]. The
study's participants emphasized the ICLN and CNI's partnership, which may benefit each other. For instance,
CNI will be given additional credit for adhering to the IPC while the ICLN will have more staff on hand to
supervise and support the staff nurses' and students' adherence to the IPC. Instead of conducting the IPC
briefing yearly, the hospital and nursing school should conduct the IPC briefings more frequently.

3.3. Theme 3: Perceived barriers for not compliance to IPC

Our research also sheds light on the difficulties faced by the staff nurses and the student nurses in order to
comply with IPC: less quality of face shield, lack of supply, as well as personal factors that imposed an additional
challenge on hospitals and their IPC programmes, similar in [28]. In contrast to our study, the participants did not
perceive that the level of compliance was low due to unclear policy of IPC and having proper handling of patients
as reported in the studies by [10], [11] in Hong Kong and Ghana. Additionally, the lower quality face shield can be
aresult of the hospital's financial constraints on the design options available, because of the Malaysian government’s
financial allocation that impacted the hospital for adequate supply of PPE. Additionally, the hospital needs to address
the individual-specific issues, such as their unsuitable PPE and glove allergy, to ensure the staff nurses' IPC. The use
of masks, physical barriers made of plastic or acrylic, and technology has restricted their ability to provide
compassionate care to patients [29]. The PPE were uncomfortable to wear due to the warm and humid weather in
Malaysia, which resulted in condensation and impaired eyesight when using the face shield for procedures, and
excessive sweating when donning the gloves, likewise in Turkey [30], in this instance, adjustments that preserve the
sterility or cleanliness of the PPE may be implemented. Personal attitudes and awareness of the risks associated with
noncompliance with IPC may also contribute to this lack of adherence. Hence, it is crucial to empower both students
and staff nurses about IPC compliance.

3.4. Theme 4: Empowering staff nurses and nursing students on IPC compliance

One of the interventions to increase the IPC compliance of the staff nurses and students is by
empowering them. This includes strict enforcement of IPC compliance among the students and staff nurses via
a top-down approach. Other than that, self-awareness needs to be improved by offering sufficient and regular
training [19]. Incentive programmes, such as staff of the month for adhering to IPC and offering additional
allowances as an honorarium, can be implemented to encourage the staff nurses as well as the students. The
study also showed nurses and students could be given priority in the planning and targeting of actions for IPC
from the policy maker’s perspectives. Staff nurses should receive frequent training to better understand their
issues with the implementation of IPC guidelines and to strengthen their work involvement in IPC [11].
Importantly, the findings served as a blueprint for management as they develop interventions to build safe and
supportive work environments for staff nurses and students.

3.5. Strengths and limitations

This research has several limitations. The participants in the interviews worked in various fields, thus
the environment's rules or culture may have a significant impact on how the IPC is practised. Most respondents
were female, which corresponds to the percentage of female nurses working in the hospital. The actual IPC
practise of the hospital could not be fully portrayed because most of the nurses had less than
10 years of work experience. Additional research may be conducted on a variety of healthcare professionals.
By concentrating on a specific work area, it may be possible to identify the particular practise, obstacles, and
reasons for facilitating IPC practise among the staff. Longer observation methods are possible to allow genuine
IPC compliance.

4. CONCLUSION

The findings of this study become key evidence for the hospital top management and the Faculty of
Nursing for planning the strategies on the improvement of IPC training and monitoring by empowering healthcare
providers especially nurses and practical students at teaching hospitals. Moreover, this study contributes to
strengthen the capacity of all countries, in particular developing countries, for early warning, risk reduction, and
management of national and global health risks. Moreover, this finding support on the achieving quality universal
coverage including financial risk protection, access to quality essential health-care services and access to safe,
effective, quality, and affordable essential medicines and vaccines for all.
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