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Abstract: Infection prevention and control (IPC) cannot be implemented without healthcare workers
(HCWs) being properly trained and competent. The provision of training is essential, yet there
is a gap in our understanding of the factors impacting the implementation of IPC training. This
paper reports the results from in-depth interviews that explored the current landscape around IPC
training delivered across low-, middle-, and high-income countries. Semi-structured interviews
were conducted with the key stakeholders involved in policymaking or IPC implementation in
Saudi Arabia, Pakistan, India, Indonesia, the Philippines, and Australia. Although the training was
mandated for many HCWs, participants indicated that only some training elements were mandatory.
Participants spoke about covering various topics, but those in low-resource settings spoke about
the challenges of delivering training. Classroom-based training dominated, but online delivery
modes were also used in some locations. Whilst HCW’s training was postulated to have improved
during the COVID-19 pandemic, the capacity to deliver training did not improve in some settings.
More research is needed to establish the essential elements that could underpin the development of
training packages.

Keywords: healthcare workers; infection control; infectious disease transmission; occupational health;
semi-structured interviews; training programs

1. Introduction

It has been suggested that, when there is good adherence to infection prevention
protocols by frontline healthcare workers (HCW), the risk of transmission to patients
and other staff members appears low. However, healthcare settings continue to report
outbreaks, including during the COVID-19 pandemic, with healthcare-acquired clusters
of severe acute respiratory syndrome coronavirus—2 (SARS-CoV-2) infection reported
among patients and staff [1]. HCWs’ compliance with infection prevention and control
(IPC) precautions has been consistently reported to be lower across a broad spectrum
of precautions [2,3]. A major cause of transmission is poor compliance with personal
protective equipment (PPE). The reasons for poor compliance include: working outside of
emergency or intensive care settings; not working with confirmed infection cases; lack of
concern about risk of infection; lack of monitoring by superiors; observed noncompliance
of colleagues; lack of PPE; perceived difficulty using PPE; perceived lack of effectiveness
or lack of importance of PPE; perceived inconvenience and discomfort of PPE; perceived
negative impact of PPE on patient care; lack of infection control guidance; and inconsistent
or unclear guidance [4].

An international survey of HCWs in 2020, found a strong association between re-
porting never having received PPE training and low confidence in using PPE during the
COVID-19 pandemic [5]. Inadequate IPC training and the need to focus on enhancing
opportunities for education and training appears to be a recurring theme amongst the
studies that have measured the levels of knowledge and preparedness regarding COVID-19
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infection control among HCWs in low-resource settings. For example, a study performed
in Pakistan recommended that the Health Ministry should provide a comprehensive IPC
training program, targeting all HCWs, to promote all precautionary and preventive mea-
sures of COVID-19 [6]. Another study, conducted in Libya, found that less than 7% of
HCWs received training on how to manage COVID-19, resulting in low infection pre-
vention and control awareness among HCWs [7]. Even in high-resource settings, issues
around training have been identified. Between June and September 2020, a cross-sectional
study of Australian infection control professionals (ICPs) and infectious disease (ID) physi-
cians, including members of the Australasian College for Infection Prevention and Control
(ACIPC) and Australasian Society for Infectious Diseases (ASID), was conducted [8]. The
authors found that the respondents identified that keeping up to date with guidelines
regarding ‘Contact tracing and outbreak management’, ‘isolation practices’, ‘use of PPE’,
and ‘public health orders’ were ‘very difficult’. In addition, not all ICPs (25/100) and ID
physicians (n = 15/45) reported they had received some form of specific education, training,
or instruction about COVID-19 within their workplace. Around 30% reported not feeling
‘highly confident’ about using PPE.

The inclusion of training programs on IPC, in addition to other employee occupational
health strategies, can help decrease the risk of infections amongst HCWs [9–12]. However,
a lack of awareness and understanding amongst HCWs regarding the key principles of
occupational IPC (OIPC) has been repeatedly demonstrated, even in situations where
education and training sessions have been provided [13,14]. In this situation, the focus is
often placed on breakdowns within the clinical environment. A 2022 scoping review found
similarities, variations, and omissions in the way that OIPC training programs for HCWs
are framed across IPC guidelines of low-, middle-, and high-income countries [15]. While
studies have reviewed the quality of OIPC training in the healthcare settings, less focus has
been given to understanding the factors that impact training delivery. This indicates a need
for further investigation to ensure that the IPC training needs of HCWs are being met to
protect them from infections at work.

The overall aim of this paper was to examine the current landscape around IPC
training of HCWs in the healthcare settings of selected low-, middle-, and high-income
countries conducting semi-structured interviews with critical infectious disease policy.

2. Materials and Methods

A qualitative approach was adopted to meet the overall aim. Semi-structured, in-
depth phone interviews were undertaken with key stakeholders and informants between
July 2019 and January 2021. The focus countries included Pakistan, India, Indonesia, the
Philippines, the Kingdom of Saudi Arabia, and Australia. To meet the aim, an interview
guide was developed by the authors to cover the following focus areas:

1. Structure and delivery of IPC training programs;
2. Resource allocation;
3. Impact of COVID-19 on IPC training programs.

2.1. Design

A descriptive design was used, as this approach is said to be ideal for the exploration
of the beliefs of different groups of people [16], such as the healthcare staff involved in IPC
policy-making or implementation.

2.2. Participants and Recruitment

Purposeful sampling was undertaken, in order to identify and recruit relevant stake-
holders and ensure diversity in both setting and context. We defined stakeholders as
individuals who could communicate in English and were involved with policy-making or
the implementation of control strategies for infection prevention and control. This prin-
cipally encompassed personnel such as those working at in-country Centres for Disease
Control and Prevention or at the Ministry/Departments of Health. We also reached out
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to key research leaders and individuals in other key agencies, such as WHO and relevant
colleges/peak bodies. Each participant was sent an email invitation to participate. Consent
to participate in the study was sought verbally and recorded on a digital recorder. This
study did not collect any identifiable personal information from the participants.

2.3. Data Collection and Analysis

Semi-structured interviews were conducted by MO. Questions were asked in an
open-ended manner to allow room for expansion. Prompts were only given when the
interviewer deemed that they were required to encourage the conversation back to the topic.
In-house subject matter experts were consulted to check for the validation of the interview
questionnaire. Interviews were audio-recorded, transcribed verbatim, and checked for
accuracy by one of the researchers. Interview transcripts were thematically analysed using
framework analysis, a method of coding and analysing interview transcripts, designed by
NatCen [17]. Framework analysis consists of the following stages: (1) familiarization of the
data; (2) identification of thematic framework; (3) indexing; (4) charting; and (5) mapping
and interpretation. This method of analysis uses a thematic approach. It allows themes to
be developed from the narratives of the interviewees, as well as from the research questions
initially posed using the interview guide [18]. It, thus, provides flexibility, while also being
systematic. It facilitates the development of a framework for discussing the findings around
the themes identified during the analysis.

QSR International’s NVivo 12 qualitative data analysis software was used to code all
transcripts, categorise the data, and facilitate a comparison of participant views. A code list
of major themes was independently constructed by MOQ and cross-checked by HS and
AC. After initial analysis, transcripts and emergent themes/subthemes were iteratively
reviewed and modified after further discussion. We identified emerging themes through
the analysis of the first 10 interviews, then continued to sample, following identified leads,
until we reached thematic saturation. This meant we reached a point where no additional
issues or insights emerged from the data, and this redundancy signaled that data collection
may cease.

2.4. Ethical Considerations

Ethics approval was sought and received from the Human Research Ethics Committee,
UNSW Sydney (HC reference number: HC190341). All participants were made aware that
the choice to participate or withdraw from the study would not affect their relationship with
UNSW Sydney. This information was provided verbally and in writing on the participant
information sheet and consent form.

2.5. Rigour

To ensure the study’s rigour, HS and AA analyzed a sample of the transcripts. This
process enhances reliability and helps set aside any preconceptions by the interviewer [19].
Furthermore, member checking was conducted to enhance the study’s interpretative rigour
during the interviews and ensure that the ideas identified during the early analysis phase
were appropriate. Debriefing was performed at the end of each interview. The team
discussed the findings weekly, and interview guides were modified and revised as needed.

3. Results

Twenty-two stakeholders participated in the study (Table 1), including five from the
Kingdom of Saudi Arabia, four from Pakistan, four from India, four from Indonesia, two
from the Philippines, and three from Australia. One participant from India later withdrew
from the study. The themes that were relevant to training are described below.
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Table 1. Characteristics of participating stakeholders.

Category Sub-Category Frequency Percent (%)

Gender
Male 15 68

Female 7 32

Nationality

Kingdom of Saudi Arabia 5 22.8

India 4 18

Indonesia 4 18

Pakistan 4 18

Australia 3 13.7

Philippines 2 9

Affiliation
Ministry of Health/Department of Health 15 68

IPC College, association, or peak body 7 32

3.1. Training Should Be Mandatory, but There Is Variation in Policy

There was a consensus among the participants that attending IPC training programs
should be mandatory for HCWs. However, it was also acknowledged that, currently,
attending training is only mandatory for specific groups of staff members, with a focus on
those staff who provide direct patient care. Furthermore, it was suggested that only some
elements of IPC training were mandatory for HCWs to attend.

“. . . mandatory for those who are directly involved in infection disease control
and management like a doctor, nurse, physician, laboratory worker, even for
people in the laundry department [but] those [HCWs] who do not have direct
contact it is not mandatory and obligation to attend the training [like] people in
the administration section and those who work in non-communicable department
. . . they do not need to attend the training.”

(Participant 22, Indonesia)

“. . . There would be elements of things that are mandatory, there will be things
such as hand hygiene things that everyone is expected to have taken . . . but again
that will vary from hospital to hospital as to what components are mandatory
and the frequency of that training being mandatory will be different as well.”

(Participant 19, Australia)

Participants also spoke about the variation between public and private healthcare
settings, with one participant acknowledging that attendance is checked in government
hospitals, but there is no way to know if the private sector hospitals have mandatory IPC
training: “. . . for the government people [HCWs] yes, it [OPIC training] is mandatory and
they are oriented on that but for the private sector there is no check because it is organised
by their own people. . .” (Participant 12, India). Issues were raised about the practical
implementation of not only making training mandatory in low-resource settings, but also
for tracking or monitoring attendance amongst staff. Concerns were also raised that, if
training sessions were mandatory, this could impact patient care in some low-resource
settings, due to low doctor-to-patient ratios: “Pakistan is a very large country population
wise and it is not easy to cover all these things.” (Participant 14, India).

3.2. Preference Is for More Frequent Training, but the Reality Is Different

Aligned to the preference for mandatory training, participants acknowledged that
staff members should be undertaking training more frequently. Currently, IPC training
programs are usually only delivered once a year. Orientation/induction was indicated as
the expected times that training was provided. However, there was undoubtedly variation,
regarding the delivery of the training sessions, with some participants acknowledging
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that training was conducted once every two years (high-resource setting). In contrast,
participants from low-resource settings noted that it was not provided regularly.

“. . . every two years but I think sometimes maybe that doesn’t happen either I
know when COVID started we all had to go online and do a PPE course. . .”

(Participant 15, Australia)

“it is not something which is done on a regular basis”

(Participant 14, Pakistan)

Participants remarked that there was more of a focus on IPC training during an
outbreak or pandemic situation, including during COVID-19 or in the past with Middle
east respiratory syndrome—coronavirus, in the case of Saudi Arabia.

At the same time, others noted that IPC training was also delivered before the start of
the HAJJ season or when the IPC guidelines were updated.

“. . . healthcare workers are made more aware of putting on PPE if there is actually
happening an outbreak or report of a potential outbreak that’s the only time.”

(Participant 11, Philippines)

“. . . we concentrate on training before HAJJ so all staff will be ready and also all
the health workers they are willing to participate in HAJJ. They are not eligible to
participate unless they take these [OIPC] courses and we ensure they are taking
the courses. So we give like a small card written that he attended, you can look,
take care of yourself.”

(Participant 1, Saudi Arabia)

All of the participants agreed that IPC training programs was an important component
of preventing HCWs from infectious diseases; however, most pointed out that the attitude
of HCWs towards IPC training programs was poor.

“The main problem is not training the main problem probably is making them under-
stand and how important it is for their own health and the health of others, so that is an
issue, which needs to be focused on. Behaviour change basically . . . Generally this is at-
titude problem through out from top to bottom...the issue is of implementation.”

(Participant 14, Pakistan)

“when you look at how many healthcare workers are currently getting infected
with COVID 19, they don’t take it [IPC training] seriously.”

(Participant 16, Australia)

3.3. Ability to Deliver Tailored Training Programs

Participants indicated that a range of IPC topics should be included in the training
programs, including hand hygiene, adequate donning and doffing of PPE, preventing
needle stick injuries, reprocessing of reusable medical equipment, cleaning and disinfection,
and waste management. While all of the participants stated that IPC training was delivered
on standard and transmission-based precautions, few spoke about the ability to deliver
tailored IPC training to the different groups of staff. None of the participants from low-
income countries spoke about the delivery of job-specific IPC training for HCWs. In
addition, participants acknowledged that there was no specific IPC training for expatriate
HCWs when they arrive in a foreign country to work for a healthcare setting.

3.4. Classroom Education Approaches Still Dominate

Participants noted that face-to-face, or classroom-based, training was the main method
used to deliver IPC training to HCWs, including training staff to don and doff their PPEs. In
addition to this, training was also delivered through workshops and seminars. Participants
from Saudi Arabia and Pakistan pointed out that, although internet connectivity was
no longer an issue, the delivery of training through an online mode was not a common
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practice, as it is a new concept, and they relied on classroom-based method for the delivery
of IPC training. Australian and Indonesian participants pointed out that theoretical part of
OIPC training was delivered online, while the practical part of the training program was
delivered offline.

“Both ways, online modules that have some basic information, and assessment
is part of that and then there is other information that is given in face-to-face
training. . .”

(Participant 15, Australia)

“. . . healthcare workers sit and listen for most of time, online training and studies
is a very new thing. They respond much better in classroom setting.”

(Participant 18, Pakistan)

However, there were mixed feelings regarding the value of online training. Concerns
centred around the ability to provide real-time feedback on the HCWs skill set gained
were raised.

“[I] do not believe that one-of online training will do the trick in terms of improv-
ing practise . . . there has to be real time feedback”

(Participant 21, Philippines)

3.5. Evaluation of OIPC Training Programs

There was an overarching opinion that IPC training program should be evaluated.
However, most participants noted that, while IPC training programs are evaluated at the
local level, there are no audits conducted on the delivery at the national level.

“This is something lacking their’ s no national oversight of these training programs.”

(Participant 16, Australia)

Furthermore, all participants agreed that feedback from HCWs on improving the
quality of the IPC training delivered was important. However, the most prevalent view of all
the participants of low-income countries was that feedback from HCWs being trained was
neither taken or nor considered for developing and/or updating OIPC training programs.

“No, they [HCWs] are not being asked to participate in the formulation of the
[OIPC] training programs. Training programs are being made and being done
by the senior officers, who are senior officers across medical colleges and in the
ministry also, consultants who are in the ministry. They are doing this making
of the training programs. Since they are very much experienced having a lot of
knowledge about different aspects and different programs of different diseases.
So all these are very high senior officers who are already trained in different
aspects and training services.”

(Participant 7, India)

“. . . the feedback from the participants has never been analysed, they have
never tailored [OIPC] training according to the previous feedback . . . feedback
is given [but] they have already designed the training as to what they are going
to deliver. The feedback of the healthcare worker is not important so this is
the reason no matter how many trainings do we conduct until and unless we
listen to their problems and try to cater them they [HCWs] will not listen to us
[management]. . ..”

(Participant 18, Pakistan)

The majority of the participants from low-, middle-, and high-income countries ac-
knowledged that HCWs were being assessed for the IPC skills gained after getting IPC
trained, but the degree to which they were assessed varied, depending on the type of setting
they work in, and this assessment may include evaluation for other aspects of HCWs skills
that are also required to deliver healthcare services to patients.
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“. . . sometimes they will evaluate knowledge post-delivery of training. So it
will be part of the delivery of training just to quiz people as you go through. so
sometimes OIPC training might be competency based, so procedural based there
will be that level of checks as well. So it’s going to vary significantly, depending
on the type of procedure, the type of setting the people [HCWs] are undertaking”

(Participant 19, Australia)

3.6. Lack of Funds to Support IPC Training

Participants emphasized that having a dedicated budget for IPC training programs
was important, but almost all participants noted that no dedicated funding was currently
allocated. Participants from high-resource settings suggested that the budget for IPC
training could be a part of broader package for IPC within the hospital. However, they did
note that big public and private hospitals may be able to dedicate resources for IPC training.

“I don’t necessary think that there is budget for IPC training. That budge for
[IPC] training would be a part of the package, so for example in IPC service . . .
IPC education and training would be assumed to be part of a wider service which
would have a budget line.”

(Participant 19, Australia)

“. . . it depends for big public hospitals the local government gives them some
resources. For private hospitals whether it is a big hospital or only small hospital
if it is a big hospital under a big corporation then it has good resources but small
hospitals locally owned they do not have enough resources to do that.”

(Participant 20, Indonesia)

Participants from low-resource settings pointed out that IPC training was conducted
when foreign funds were made available, as hospitals lacked sufficient budget.

“in routine healthcare care workers do not wear a mask they only wear mask
in special settings because also we have limited resources and it is the decision
of the hospital how to utilise the available budget for PPE and they did not
spend much on PPE. . . and they are not provided with things as the hospital has
limited budget.”

(Participant 18, Pakistan)

“The United states agency for international development funded a lot of training
programs on infection prevention and control.”

(Participant 21, Philippines)

3.7. Impact of COVID-19 on IPC Training Programs

All of the participants interviewed after the outbreak of COVID-19 agreed that HCWs
were unprepared to manage a pandemic such as COVID-19.

“Even if you provide PPE the donning and doffing was done in a wrong way.”

(Participant 17, Pakistan)

“. . . we developed a pandemic preparedness plan and infection control in hospital
setting and those kind of things after the [H1N1] pandemic we did not practise
those policies . . . and when the [COVID-19] pandemic began we were not really
prepared. . .”

(Participant 20, Indonesia)

“A lot of hospitals weren’t prepared. They didn’t have fit testing for example for
masks or the process for that. They had to completely restructure and retrain a
lot of their staff very quickly.”

(Participant 15, Australia)
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The participants noted that, during COVID-19, the perception of HCWs towards pro-
tecting themselves improved, and this impacted hand hygiene behaviours and attendance
in training.

“. . . when I was in hospital I never used to sit in the ward or OPD using a mask
regularly. It would have been a very rare that I had to use a mask. I think it has
bit changed. This COVID-19 has changed the mentality of HCWs.”

(Participant 17, Pakistan)

“A very big change for example in the hospital hand washing compliance was
low before COVID-19, the monitoring of health washing compliance significantly
increased due to [OIPC].”

(Participant 21, Philippines)

“There is a lot of training going for healthcare workers during COVID-19 pan-
demic around infection control that’s being driven as part of the risk management
process but also healthcare workers really asking for that [OIPC] training. I think
that’s been a change I guess perception of increased risk to themselves and quite
rightly so in certain areas.”

(Participant 19, Australia)

“. . . of course because of some [OIPC] training most of them [HCWs] are changing
their usual behaviour and try to do better to manage this COVID 19 pandemic.”

(Participant 22, Indonesia)

However, the majority also indicated that more needs to be done, as adequate IPC
training is not delivered to HCWs, which could be one reason for the high number of
infections among HCWs during COVID-19.

“I don’t think [OIPC training] it is adequate because as you know in Indonesia
we have higher infection rate among healthcare workers . . . That is an example of
inadequate training on infection prevention and control for health care workers.”

(Participant 20, Indonesia)

“Clinicians are overburdened, we have huge working hours and do not have
continuous medical education type of thing in the hospitals and most of health-
care workers working in hospitals are postgraduate trainees and they are very
targeted about completing their milestones.”

(Participant 18, Pakistan)

4. Discussion

The participants in our study reported various challenges in training delivery, but all
agreed that OIPC training is a critical component of an IPC strategy. The findings outlined
in our study resonate with the broader literature regarding the challenges and benefits of
IPC training for HCWs [15,20].

In low-resource settings, it has been suggested that the usefulness of OIPC training
has historically been limited, due to a range of reasons, including: (1) inadequate and
inappropriate utilisation of funding; (2) inability to scale up; (3) poor alignment or tailoring
of training resources/approaches to local priorities and settings; (4) insufficient emphasis
on the acquisition of practical skills; and (5) lack of coordination [21,22]. A systematic
review of studies regarding PPE use for respiratory infections in healthcare settings in
Pakistan reported a lack of OIPC training being delivered to most HCWs [23]. Similarly,
Saima Hamid et al., in their study conducted in Pakistan to examine and compare job
satisfaction among nurses, highlighted that, due to shortage, administration preferred to
not send nurses to training courses [24]. The delivery of OIPC training amongst HCWs in
high-resource countries does not necessarily predict good OIPC practice [25]. For example,
studies conducted before the COVID-19 pandemic reported that, despite the adequate
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protective controls put in place, including well-established guidelines and training, HCWs
have been found to demonstrate poor compliance with hand hygiene practices in countries
such as Australia, Canada, France, Finland, Germany, Saudi Arabia, Switzerland, and the
United States of America (US) [26–31].

While considered a cornerstone of all patient safety and healthcare-associated infection
(HAI) prevention and control programs, OIPC training appears to be stuck in the classroom.
Amongst our participants, classroom-based training was reported to be the primary mode
of delivery of OIPC training to HCWs. Whilst some spoke about the online mode, there
was a sense that this was not a popular mode of delivering OIPC training. This finding
has been echoed by others, including in a study by Barratt et al., who reported a similar
observation in their research of IPC training in Australia and New Zealand [32]. Traditional
approaches to teaching IPC concepts (i.e., classroom-based teaching) may fail to stimulate
active participation or lead to improvements in the knowledge, attitudes, or skills of the
attendees. Further consideration needs to be given to the implementation of learning
approaches that recognise the background experience, prior learning, and diversity of
HCWs in the development of OIPC training content, style, and mode of delivery. In
adopting an educational framework, consideration needs to be given to the structure of
the training, regarding whether it is constructively aligned and the training is functional.
Innovations in online teaching technology may enhance learning, as well as enable feedback
mechanisms to ensure that it is tailoring to the needs of the participants. To support these
actions, the training of specialised infection control staff around adult learning principles
and the selection of appropriate training modalities, should be considered.

Previous studies have identified significant differences in the OIPC topics covered
in the guidelines of low-, middle-, and high-income countries [15]. According to our
study, the baseline set of topics recommended for OIPC training includes hand hygiene,
adequate donning and doffing of PPE, preventing needle stick injuries, reprocessing of
reusable medical equipment, cleaning and disinfection, and waste management. While
there remains no consensus on what constitutes the ideal IPC training approach, the need
for tailoring and job-specific training is increasingly being recognised. While there remains
no consensus amongst the participants in our study, previous attempts have been made
to harmonise the IPC courses that are focused on the training of IPC professionals within
regions. For example, a European project known as ‘Improving patient safety in Europe’
(IPSE) was launched in 2005 by the Commission’s Directorate–General for Health and
Consumers (DGSANCO) [33]. It dealt with many aspects of HAI prevention and control,
including training in infection control and HAI epidemiology, with the aim to develop a
core curriculum. Five years later, a survey conducted across 33 countries of the EU found
that, while increased attention had been paid, there were still critical issues relating to
training opportunities, a lack of harmonization, and variations in the available resources
and sustainability of IPC programs [34]. Eventually, a set of competencies for IPC and
hospital hygiene professionals was released in 2013 [35]. Within the competencies, the need
for OIPC training was recognised, with competencies focused on: (1) the evaluation of
training needs; (2) the integration of training of new staff; (3) designing training programs
for all staff; (4) the need to develop appropriate training processes; and (5) the need for
evaluation. Importantly, as part of this work, wiki tools were developed to support the
sharing of tools and discussions around IPC training. It is suggested that further investment
is still needed, with the possibility of bringing in training organisations to support activities.

The need for tailoring and job-specific training is increasingly being recognised. The
need for tailoring was supported by our participants and, in previous studies, focused on
the delivery of training in outbreak situations, such as Ebola. Lapses in job-specific OIPC
techniques have previously been linked to increased risk for transmission amongst HCWs,
including being infected with potentially fatal pathogens, such as Middle East respiratory
syndrome coronavirus (MERS-CoV), Ebola virus, and COVID-19 [36,37]. Tailoring accounts
for the differences in preparedness at the facility level, variations in HCWs’ roles and
their baseline levels of infection control knowledge and training, and differences in the
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amount and types of infection control supplies (e.g., PPE) that are available to HCWs.
To accommodate these issues, the US CDC suggested that settings are assessed for their
infection control readiness and training resources be developed that are “action-oriented,
modular, accessible on mobile devices for on-demand use, available in multiple formats,
and endorsed by key stakeholders” [38].

Feedback from HCWs on the training programs would significantly improve the
development and delivery of IPC training. According to Georgia et al., feedback from
HCWs is essential to monitor, review, and improve the quality and delivery of training
programs [39]. A recent publication also highlighted the importance of regular feedback
systems, as well as the need to communicate the reason for the inability to incorporate
feedback [40]. Evaluating training programs from a central auditing body and integrating
input from HCWs would improve the quality of IPC training programs, leading to the
prevention and control of infection and infectious disease amongst HCWs and patients.

Several recommendations for managing the lack of funds for the development and
delivery of IPC training programs emerge from this study, including having a dedicated
budget or allocation of funding within the IPC budget and making foreign funds available
for the delivery of IPC training in low-income countries. This finding resonates with
a report published on the training program developed and implemented by Pakistan’s
Ministry of National Health Services, Regulations and Coordination (with funding support
from the World Health Organization), which also stressed the need for the allocation of
appropriate budgets for training in annual development provincial health plans [41].

A strength of this study is that the participants were sampled from six different
countries; yet, the overarching themes were consistent across groups. The findings also
aligned with previous work conducted, including the findings from Houghton et al. [2] and
Hoernke et al. [42], where the inadequate delivery of IPC training to HCWs is concerned.
This suggests that challenges to the delivery of adequate IPC training to HCWs may be
more widespread than the countries captured in this study and indicates there may be
benefits regarding international communities sharing strategies for the delivery of IPC
training programs. An obvious limitation of these findings is responder bias. Participants
may be the type of people who are already motivated and interested or feel strongly about
the topic area, since such individuals would likely be more willing to develop policies and
implement adequate IPC training. Our results may underrate the inadequacy of delivering
training to HCWs. Additionally, there are probably confounding factors that are unknown
and were not considered while conducting the qualitative analysis of the participants’
views. As a qualitative study, it also presents the views, opinions, and perceptions of
participants that do not necessarily reflect the views of those who chose not to participate.

5. Conclusions

This study revealed variability in the delivery of OIPC training programs within
the six high-, low-, and medium-income countries. The results of this study suggest
variations regarding the extent and nature of the training delivered to HCWs, leading to
the inadequate delivery of IPC training programs, which, in relation, to the COVID-19
pandemic is problematic. More research is needed to establish the essential elements that
could underpin the development of training packages, as well as when they should be
administered and how/when they should be evaluated.

Author Contributions: M.Q., A.C., and H.S., conceived and designed the study; M.Q., A.C., and
H.S. developed the interview guide. M.Q. conducted the interviews. M.Q. conducted the thematic
analyses; M.Q., A.C., and H.S. wrote the paper; A.C. and H.S. reviewed the results and provided input
on the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by Ethics Committee of University of New South Wales (approval number
HC190341 and date of approval 4 Jun 2019).



Healthcare 2022, 10, 936 11 of 12

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Acknowledgments: We are thankful to the participants of our study for giving us their valuable time
and participating in the study. We are grateful to the Australian Government Research Training Pro-
gram Scholarship and University of New South Wales, Sydney, Australia, for providing scholarship
to the first author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Read, J.M.; Green, C.A.; Harrison, E.M.; Docherty, A.B.; Funk, S.; Harrison, J.; Girvan, M.; Hardwick, H.E.; Turtle, L.; Dunning,

J.; et al. Hospital-acquired SARS-CoV-2 infection in the UK’s first COVID-19 pandemic wave. Lancet 2021, 398, 1037–1038.
[CrossRef]

2. Houghton, C.; Meskell, P.; Delaney, H.; Smalle, M.; Glenton, C.; Booth, A.; Chan, X.H.S.; Devane, D.; Biesty, L.M. Barriers and
facilitators to healthcare workers’ adherence with infection prevention and control (IPC) guidelines for respiratory infectious
diseases: A rapid qualitative evidence synthesis. Cochrane Database Syst. Rev. 2020. [CrossRef]

3. Chughtai, A.A.; Seale, H.; Rawlinson, W.D.; Kunasekaran, M.; Macintyre, C.R. Selection and use of respiratory protection by
healthcare workers to protect from infectious diseases in hospital settings. Ann. Work. Expo. Health 2020, 64, 368–377. [CrossRef]
[PubMed]

4. Brooks, S.K.; Greenberg, N.; Wessely, S.; Rubin, G.J. Factors affecting healthcare workers’ compliance with social and behavioural
infection control measures during emerging infectious disease outbreaks: Rapid evidence review. BMJ Open 2021, 11, e049857.
[CrossRef]

5. Tabah, A.; Ramanan, M.; Laupland, K.B.; Buetti, N.; Cortegiani, A.; Mellinghoff, J.; Conway Morris, A.; Camporota, L.; Zappella,
N.; Elhadi, M.; et al. Personal protective equipment and intensive care unit healthcare worker safety in the COVID-19 era
(PPE-SAFE): An international survey. J. Crit. Care 2020, 59, 70–75. [CrossRef]

6. Saqlain, M.; Munir, M.; Rehman, S.; Gulzar, A.; Naz, S.; Ahmed, Z.; Tahir, A.; Mashhood, M. Knowledge, attitude, practice and
perceived barriers among healthcare workers regarding COVID-19: A cross-sectional survey from Pakistan. J. Hosp. Infect. 2020,
105, 419–423. [CrossRef]

7. Elhadi, M.; Msherghi, A.; Alkeelani, M.; Zorgani, A.; Zaid, A.; Alsuyihili, A.; Buzreg, A.; Ahmed, H.; Elhadi, A.; Khaled, A.; et al.
Assessment of Healthcare Workers’ Levels of Preparedness and Awareness Regarding COVID-19 Infection in Low-Resource
Settings. Am. J. Trop. Med. Hyg. 2020, 103, 828–833. [CrossRef]

8. Sotomayor-Castillo, C.; Nahidi, S.; Li, C.; Macbeth, D.; Russo, P.L.; Mitchell, B.G.; Cruickshank, M.; Sorrell, T.; Gilroy, N.;
Ferguson, P.; et al. Infection control professionals’ and infectious diseases physicians’ knowledge, preparedness, and experiences
of managing COVID-19 in Australian healthcare settings. Infect. Dis. Health 2021, 26, 249–257. [CrossRef]

9. Moore, D.; Gamage, B.; Bryce, E.; Copes, R.; Yassi, A.; BC Interdisciplinary Respiratory Protection Study Group. Protecting health
care workers from SARS and other respiratory pathogens: Organizational and individual factors that affect adherence to infection
control guidelines. Am. J. Infect. Control. 2005, 33, 88–96. [CrossRef]

10. World Health Organization. Ebola Virus Disease Preparedness Strengthening Team Mali Country Visit 20–24 October 2014.
Available online: https://apps.who.int/iris/bitstream/handle/10665/144504/WHO_EVD_PCV_Mali_14%20_eng.pdf (accessed
on 11 April 2022).

11. Mensah, N.; Andrews, A.; Simon, A.; Sackey, S. Training Ghanaian frontline healthcare workers in public health surveillance and
disease outbreak investigation and response. Pan Afr. Med. J. 2016, 25 (Suppl. S1), 2.

12. Ara, L.; Vashkar, S.; Mowla, S.; Hossain, D.; Mondal, U. Preventing Infections and Improving Occupational Safety Among the
Healthcare Workers Through Intensive Healthcare Waste Management Training in a Developing Country. Am. J. Infect. Control.
2016, 44, S23. [CrossRef]

13. Sinclair, P.M.; Kable, A.; Levett-Jones, T.; Booth, D. The effectiveness of Internet-based e-learning on clinician behaviour and
patient outcomes: A systematic review. Int. J. Nurs. Stud. 2016, 57, 70–81. [CrossRef] [PubMed]

14. Ward, D.J. The role of education in the prevention and control of infection: A review of the literature. Nurse Educ. Today 2011, 31,
9–17. [CrossRef]

15. Qureshi, M.O.; Chughtai, A.A.; Seale, H. Recommendations related to occupational infection prevention and control training to
protect healthcare workers from infectious diseases: A scoping review of infection prevention and control guidelines. BMC Health
Serv. Res. 2022, 22, 272. [CrossRef] [PubMed]

16. Cypress, B.S. Rigor or reliability and validity in qualitative research: Perspectives, strategies, reconceptualization, and recommen-
dations. Dimens. Crit. Care Nurs. 2017, 36, 253–263. [CrossRef]

17. Ritchie, J.; Spencer, L.; O’Connor, W. Carrying out qualitative analysis. Qual. Res. Pract. Guide Soc. Sci. Stud. Res. 2003, 2003,
219–262.

18. Rabiee, F. Focus-group interview and data analysis. Proc. Nutr. Soc. 2004, 63, 655–660. [CrossRef]
19. Malterud, K. Qualitative research: Standards, challenges, and guidelines. Lancet 2001, 358, 483–488. [CrossRef]
20. Raven, J.; Wurie, H.; Witter, S. Health workers’ experiences of coping with the Ebola epidemic in Sierra Leone’s health system: A

qualitative study. BMC Health Serv. Res. 2018, 18, 251. [CrossRef]

http://doi.org/10.1016/S0140-6736(21)01786-4
http://doi.org/10.1002/14651858.CD013582
http://doi.org/10.1093/annweh/wxaa020
http://www.ncbi.nlm.nih.gov/pubmed/32144412
http://doi.org/10.1136/bmjopen-2021-049857
http://doi.org/10.1016/j.jcrc.2020.06.005
http://doi.org/10.1016/j.jhin.2020.05.007
http://doi.org/10.4269/ajtmh.20-0330
http://doi.org/10.1016/j.idh.2021.05.002
http://doi.org/10.1016/j.ajic.2004.11.003
https://apps.who.int/iris/bitstream/handle/10665/144504/WHO_EVD_PCV_Mali_14%20_eng.pdf
http://doi.org/10.1016/j.ajic.2016.04.198
http://doi.org/10.1016/j.ijnurstu.2016.01.011
http://www.ncbi.nlm.nih.gov/pubmed/27045566
http://doi.org/10.1016/j.nedt.2010.03.007
http://doi.org/10.1186/s12913-022-07673-4
http://www.ncbi.nlm.nih.gov/pubmed/35232449
http://doi.org/10.1097/DCC.0000000000000253
http://doi.org/10.1079/PNS2004399
http://doi.org/10.1016/S0140-6736(01)05627-6
http://doi.org/10.1186/s12913-018-3072-3


Healthcare 2022, 10, 936 12 of 12

21. Cancedda, C.; Farmer, P.E.; Kerry, V.; Nuthulaganti, T.; Scott, K.W.; Goosby, E.; Binagwaho, A. Maximizing the Impact of Training
Initiatives for Health Professionals in Low-Income Countries: Frameworks, Challenges, and Best Practices. PLoS Med. 2015,
12, e1001840. [CrossRef]

22. Cancedda, C.; Cotton, P.; Shema, J.; Rulisa, S.; Riviello, R.; Adams, L.V.; Farmer, P.E.; Kagwiza, J.N.; Kyamanywa, P.; Mukamana,
D.; et al. Health professional training and capacity strengthening through international academic partnerships: The first five
years of the Human Resources for Health Program in Rwanda. Int. J. Health Policy Manag. 2018, 7, 1024. [CrossRef] [PubMed]

23. Chughtai, A.A.; Khan, W. Use of personal protective equipment to protect against respiratory infections in Pakistan: A systematic
review. J. Infect. Public Health 2020, 13, 385–390. [CrossRef] [PubMed]

24. Hamid, S.; Malik, A.U.; Kamran, I.; Ramzan, M. Job satisfaction among nurses working in the private and public sectors: A
qualitative study in tertiary care hospitals in Pakistan. J. Multidiscip. Healthc. 2013, 7, 25–35. [CrossRef]

25. Kirk, J.; Kendall, A.; Marx, J.F.; Pincock, T.; Young, E.; Hughes, J.M.; Landers, T. Point of care hand hygiene—where’s the rub? A
survey of US and Canadian health care workers’ knowledge, attitudes, and practices. Am. J. Infect. Control 2016, 44, 1095–1101.
[CrossRef] [PubMed]

26. Gilbert, G.L. One moment doctor! Have you forgotten hand hygiene? Med. J. Aust. 2014, 200, 508–509. [CrossRef] [PubMed]
27. Al-Mohaithef, M.; Chandramohan, S.; Hazazi, A.; Elsayed, E.A.H. Knowledge and perceptions on hand hygiene among nurses in

the Asir region, Kingdom of Saudi Arabia. Saudi J. Health Sci. 2020, 9, 30.
28. Atif, S.; Lorcy, A.; Dubé, E. Healthcare workers’ attitudes toward hand hygiene practices: Results of a multicentre qualitative

study in Quebec. Can. J. Infect. Control 2019, 34, 41–48. [CrossRef]
29. Korhonen, A.; Vuori, A.; Lukkari, A.; Laitinen, A.; Perälä, M.; Koskela, T.; Pölkki, T. Increasing nursing students’ knowledge of

evidence-based hand-hygiene: A quasi-experimental study. Nurse Educ. Pract. 2019, 35, 104–110. [CrossRef]
30. Birnbach, D.J.; Rosen, L.F.; Fitzpatrick, M.; Arheart, K.L.; Everett-Thomas, R. Current hand hygiene education is suboptimal. Clin.

Teach. 2019, 16, 589–592. [CrossRef]
31. Aghdassi, S.J.S.; Schröder, C.; Lemke, E.; Behnke, M.; Fliss, P.M.; Plotzki, C.; Wenk, J.; Gastmeier, P.; Kramer, T.S. A multimodal

intervention to improve hand hygiene compliance in peripheral wards of a tertiary care university centre: A cluster randomised
controlled trial. Antimicrob. Resist. Infect. Control 2020, 9, 113. [CrossRef]

32. Barratt, R.; Shaban, R.Z.; Gilbert, G.L. Characteristics of personal protective equipment training programs in Australia and New
Zealand hospitals: A survey. Infect. Disease Health. 2020, 25, 253–261. [CrossRef] [PubMed]

33. ECDC. Improving Patient Safety in Europe Technical Implementation Report 2005–2008. 2008. Available online: https://
www.yumpu.com/en/document/read/5380646/improving-patient-safety-in-europe-european-centre-for-disease- (accessed on
11 April 2022).

34. Brusaferro, S.; Arnoldo, L.; Cattani, G.; Fabbro, E.; Cookson, B.; Gallagher, R.; Hartemann, P.; Holt, J.; Kalenic, S.; Popp, W.; et al.
Harmonizing and supporting infection control training in Europe. J. Hosp. Infect. 2015, 89, 351–356. [CrossRef] [PubMed]

35. Control ECfDPa. Core Competencies for Infection Control and Hospital Hygiene Professionals in the European Union. ECDC,
2013. Available online: https://www.ecdc.europa.eu/en/publications-data/core-competencies-infection-control-and-hospital-
hygiene-professionals-european (accessed on 11 May 2022).

36. Park, S.H.; Kim, Y.-S.; Jung, Y.; Choi, S.Y.; Cho, N.-H.; Jeong, H.W.; Heo, J.Y.; Yoon, J.H.; Lee, J.; Cheon, S.; et al. Outbreaks of
Middle East respiratory syndrome in two hospitals initiated by a single patient in Daejeon, South Korea. Infect. Chemother. 2016,
48, 99. [CrossRef] [PubMed]

37. Dunn, A.C.; Walker, T.A.; Redd, J.; Sugerman, D.; McFadden, J.; Singh, T.; Jasperse, J.; Kamara, B.O.; Sesay, T.; McAuley, J.; et al.
Nosocomial transmission of Ebola virus disease on pediatric and maternity wards: Bombali and Tonkolili, Sierra Leone, 2014.
Am. J. Infect. Control 2016, 44, 269–272. [CrossRef] [PubMed]

38. Hageman, J.C. Infection prevention and control for Ebola in health care settings—West Africa and United States. MMWR Suppl.
2016, 65, 50–56. [CrossRef]

39. Hardavella, G.; Aamli-Gaagnat, A.; Saad, N.; Rousalova, I.; Sreter, K.B. How to give and receive feedback effectively. Breathe 2017,
13, 327–333. [CrossRef]

40. Billings, J.; Greene, T.; Kember, T.; Grey, N.; El-Leithy, S.; Lee, D.; Kennerley, H.; Albert, I.; Robertson, M.; Brewin, C.R.; et al.
Supporting Hospital Staff during COVID-19: Early Interventions; Oxford University Press: Oxford, UK, 2020; pp. 327–329.

41. Hafeez, A.; Kumar, R.; Ahmed, I. Protecting health care workers from COVID-19: Implementing a training programme on
personal protective equipment, Pakistan. East. Mediterr. Health J. 2022, 28, 163–168. Available online: http://www.emro.
who.int/in-press/reports/protecting-health-care-workers-from-covid-19-implementing-a-training-programme-on-personal-
protective-equipment-pakistan.html (accessed on 12 January 2022). [CrossRef]

42. Hoernke, K.; Djellouli, N.; Andrews, L.; Lewis-Jackson, S.; Manby, L.; Martin, S.; Vanderslott, S.; Vindrola-Padros, C. Frontline
healthcare workers’ experiences with personal protective equipment during the COVID-19 pandemic in the UK: A rapid
qualitative appraisal. BMJ Open 2021, 11, e046199. [CrossRef]

http://doi.org/10.1371/journal.pmed.1001840
http://doi.org/10.15171/ijhpm.2018.61
http://www.ncbi.nlm.nih.gov/pubmed/30624876
http://doi.org/10.1016/j.jiph.2020.02.032
http://www.ncbi.nlm.nih.gov/pubmed/32146139
http://doi.org/10.2147/JMDH.S55077
http://doi.org/10.1016/j.ajic.2016.03.005
http://www.ncbi.nlm.nih.gov/pubmed/27178035
http://doi.org/10.5694/mja14.00459
http://www.ncbi.nlm.nih.gov/pubmed/24835700
http://doi.org/10.36584/CJIC.2019.004
http://doi.org/10.1016/j.nepr.2018.12.009
http://doi.org/10.1111/tct.12992
http://doi.org/10.1186/s13756-020-00776-9
http://doi.org/10.1016/j.idh.2020.05.005
http://www.ncbi.nlm.nih.gov/pubmed/32600965
https://www.yumpu.com/en/document/read/5380646/improving-patient-safety-in-europe-european-centre-for-disease-
https://www.yumpu.com/en/document/read/5380646/improving-patient-safety-in-europe-european-centre-for-disease-
http://doi.org/10.1016/j.jhin.2014.12.005
http://www.ncbi.nlm.nih.gov/pubmed/25777079
https://www.ecdc.europa.eu/en/publications-data/core-competencies-infection-control-and-hospital-hygiene-professionals-european
https://www.ecdc.europa.eu/en/publications-data/core-competencies-infection-control-and-hospital-hygiene-professionals-european
http://doi.org/10.3947/ic.2016.48.2.99
http://www.ncbi.nlm.nih.gov/pubmed/27433380
http://doi.org/10.1016/j.ajic.2015.09.016
http://www.ncbi.nlm.nih.gov/pubmed/26521701
http://doi.org/10.15585/mmwr.su6503a8
http://doi.org/10.1183/20734735.009917
http://www.emro.who.int/in-press/reports/protecting-health-care-workers-from-covid-19-implementing-a-training-programme-on-personal-protective-equipment-pakistan.html
http://www.emro.who.int/in-press/reports/protecting-health-care-workers-from-covid-19-implementing-a-training-programme-on-personal-protective-equipment-pakistan.html
http://www.emro.who.int/in-press/reports/protecting-health-care-workers-from-covid-19-implementing-a-training-programme-on-personal-protective-equipment-pakistan.html
http://doi.org/10.26719/emhj.21.064
http://doi.org/10.1136/bmjopen-2020-046199

	Introduction 
	Materials and Methods 
	Design 
	Participants and Recruitment 
	Data Collection and Analysis 
	Ethical Considerations 
	Rigour 

	Results 
	Training Should Be Mandatory, but There Is Variation in Policy 
	Preference Is for More Frequent Training, but the Reality Is Different 
	Ability to Deliver Tailored Training Programs 
	Classroom Education Approaches Still Dominate 
	Evaluation of OIPC Training Programs 
	Lack of Funds to Support IPC Training 
	Impact of COVID-19 on IPC Training Programs 

	Discussion 
	Conclusions 
	References

