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Abstract

Background: Information and communication technology are playing a major role in ensuring continuity of health-
care services during the COVID-19 pandemic. The pandemic has also disrupted healthcare quality improvement (Ql)
training and education for healthcare professionals and there is a need to rethink the way QI training and education is
delivered. The purpose of this rapid evidence review is to quickly, but comprehensively collate studies to identify what
works and what does not in delivering QI training and education using distance learning modalities.

Methods: Three healthcare databases were searched along with grey literature sources for studies published
between 2015 and 2020. Studies with QI training programmes or courses targeting healthcare professionals and
students with at least one component of the programme being delivered online were included.

Results: A total of 19 studies were included in the review. Most studies had a mixed methods design and used
blended learning methods, combining online and in-person delivery modes. Most of the included studies reported
achieving desired outcomes, including improved QI knowledge, skills and attitudes of participants and improved
clinical outcomes for patients. Some benefits of online QI training delivery include fewer required resources, reduced
need for on-site instructors, increased programme reach, and more control and flexibility over learning time for partic-
ipants. Some limitations of online delivery modes include limited learning and networking opportunities, functional
and technical problems and long lead time for content adaptation and customisation.

Discussion: The review highlights that distance learning approaches to QI help in overcoming barriers to traditional
Ql training. Some important considerations for those looking to adapt traditional programmes to virtual environ-
ments include balancing virtual and non-virtual methods, using suitable technological solutions, customising coach-
ing support, and using multiple criteria for programme evaluation.

Conclusion: Virtual Ql and training of healthcare professionals and students is a viable, efficient, and effective alter-
native to traditional QI education that will play a vital role in building their competence and confidence to improve
the healthcare system in post-COVID environment.

Keywords: Quality improvement, Online learning, Medical education, Quality improvement training

Background
The COVID-19 pandemic is rapidly transforming the
landscape of the healthcare system and virtual health-
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and policies to adapt to the pandemic environment [2].
QI principles offer useful strategies for implementing
and sustaining meaningful change [3] and staff trained
in QI principles can play a critical role in responding
to these emerging challenges by accelerating the pace
of learning [4]. QI is increasingly being recognised as
an important skill for healthcare professionals [5] and
is an important component of medical education and
training [6]. The immediate focus of the COVID-19
response of the healthcare sector has been on ensuring
continuity of care for patients and communities. How-
ever, the pandemic has also had a profound impact on
medical education delivery and how healthcare pro-
fessionals will be educated in future [7]. As research-
ers and practitioners rush to explore ways to support
healthcare professionals during the pandemic, it is also
important to rethink the way QI training and education
is delivered to healthcare professionals.

Rather than viewing COVID-19 as a disruption to
healthcare QI education and training, it can be con-
sidered as an opportunity to improve distance learning
techniques and benefit from digital hyper-connectivity
to enhance education delivery that can extend into
the post-pandemic environment [8]. Application of
technology-enhanced learning is often cited as a peda-
gogical advancement for a curricular transformation
of medical education [9]. However, the pandemic has
made it an inescapable necessity for the healthcare sys-
tem to adapt to virtual ways of working.

Online learning platforms have the potential to bring
healthcare professionals together to share knowledge
and collaborate in QI teaching, learning and education
[10]. Beyond the pandemic situation, well designed,
self-directed e-learning programmes which are respon-
sive to the dynamic healthcare sector, may lead to bet-
ter knowledge retention as compared to traditional
didactic lectures [11]. There is much to be understood
about the usefulness of distance learning modalities in
effectively delivering QI training. The purpose of this
rapid narrative review is to collate studies to identify
what works and what does not in delivering QI train-
ing and education using distance learning modalities. A
rapid evidence assessment summarises research find-
ings in a systematic manner, within time and resource
constraints and is suited to the current situation [12].

The review aims to answer the following questions:

« What distance learning modalities are being used
to train healthcare staff and students in QI meth-
ods?

+ What is the efficacy of distance learning QI pro-
grammes?
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+ What were the advantages and limitations in deliver-
ing QI programmes using distance learning modali-
ties?

By answering these questions, we aim to synthesise
guidelines and recommendations for those who are deal-
ing with the challenge of adapting and delivering QI
training to healthcare professionals through distance
learning modes.

Methods

Three databases (PubMed, Web of Science and Scopus)
were searched to identify studies published between
2015 and 2020. The inclusion criteria were QI train-
ing programmes or courses targeting healthcare profes-
sionals and students with at least one component of the
programme being delivered online. Only studies with pri-
mary data were included. Conference proceedings, edito-
rials, protocols, and book sections were excluded. Studies
that did not explicitly teach QI principles in the pro-
gramme were excluded. Papers with no full text available
or no English translation available were also excluded.
Reference lists of included papers and grey literature
search of Google Scholar was also conducted to iden-
tify further papers. The search and screening processes
are documented in Fig. 1 (Prisma Diagram) and search
strategy is presented in Additional file 1: Search strat-
egy. The critical appraisal of the studies was conducted
using the Quality Improvement Minimum Quality Cri-
teria Set (QI-MQCS)—Version 1.0 tool which possesses
acceptable psychometric properties for critical appraisal
to support systematic reviews containing diverse quality
improvement intervention (QII) evaluations [13].

Results
The summary of the 19 studies included in this evidence
synthesis is presented in Table 1.

Study characteristics

Although, the overarching aim of the included stud-
ies was to improve QI skills of healthcare professionals
and students, the studies differed in design, evaluation,
and analytical methods used. Most studies had a mixed
methods design and 17 of the 19 studies were based in
the United States. Design of the interventions was also
variable; most studies used a blended learning method
combining online and in-person modes while only six
studies [17, 22, 26, 27, 30, 32] were entirely delivered
online. Some blended learning modules conducted class-
room-based sessions followed by support through online
modules and QI project completion, while others used
a flipped curriculum approach where participants com-
pleted online modules prior to the in-person sessions
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Studies identified through electronic database searching
n=791
PubMed Web of Science Scopus
n=177 n=195 n=419

Duplicates removed

\ 4

n=297

n=494

Title and abstract screening

Excluded
n=452

Conference proceedings =1

Editorial = 1

\ 4

\ 4

Book sections = 4

Study protocols =3

A 4

Studies Full text review No English translation = 1
ldentllﬁed from n=42 Irrelevant topics = 442
grey literature
s R Excluded
3 n=28
.Studies to be Full text not available = 5
included from
database Course did not list QI principles =23
searching
n=14

Studies to be included

\ 4

n=19

Fig. 1 PRISMA diagram. Study screening and selection process

such as seminars, workshops, lectures and QI project
completion.

Quality assessment

All included studies were deemed to be of good qual-
ity even though some studies did not report on all areas
evaluated by the QI-MQCS tool. All studies discussed the
rationale behind the intervention, organisational motiva-
tion, description of the intervention and implementation
approach. Some studies included limited information
about describing sustainability or the potential for sus-
tainability of the interventions and explicitly naming the
study design. None of the studies were excluded based
on quality assessment and a detailed quality assessment

is attached in Additional file 2: Quality assessement of
included studies.

Distance learning modes

The online delivery modes used by studies included
online modules [14—16, 20-24, 28-31], access to web-
based curricula [17], virtual learning environments [18],
webinars [19, 30, 32], calls [19, 32], web-based QI por-
tals [22], smartphone apps [27], emails [26, 27], access to
package of tools [30], virtual whiteboard [21] and video
lessons [25]. Instead of developing their own distance
learning content, most studies relied on the completion
of the Institute of Healthcare Improvement’s (IHI) online
modules [15, 16, 20, 23, 31, 32], many of which are free
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to use. The rationale behind using IHI's modules is that
it provides a standardised methodology which does not
require prior faculty proficiency or entail an increase in
educational time commitment [20]. The THI methodol-
ogy is designed to help organisations in identifying and
closing gaps via a standard improvement methodology
[32]. Another advantage is that an institutional subscrip-
tion to the IHI programme provides access to compre-
hensive QI training and allows tracking the progress of
participants [24]. Some studies adapted IHI modules [29,
32] to their local context while other used self-developed
content [17-19, 22, 27, 28, 30]. The major online modali-
ties used are summarised in Table 2.

Only a few studies discussed the tools/software used
to deliver the online QI training components. One study
used Adobe Connect and Blackboard for delivering a
web-based QI curriculum [17] while for a digital story-
telling pedagogy, researchers recommended participants
to use freely available software such as Windows Mov-
iemaker or Apple iMovie [18]. Another QI collabora-
tive used iLab which is a secure, online workspace [19]
while a study that developed a web-based QI portal used
WordPress CMS platform, social media account integra-
tion and a network management site called Hootsuite
[22]. A microlearning app called Qstream was used in
another training programme [27].

Efficacy of Ql training

Studies used various evaluation methods; some focused
on programme level factors such as course completion
rates [16, 27], learner reaction to training [14, 17, 25, 32],
engagement level of participants [14, 26, 28], participant
perceptions of the online module content and quality
[20], preferred training delivery mode [16, 22, 27] and
document and report submission by participating teams
[32]. Studies evaluated the impact of training on partic-
ipant comfort [31] and confidence [20, 28] in using QL

Table 2 Description of online modes
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Many studies also assessed improvement in participants’
QI knowledge, skills, attitudes and behaviours as a result
of the training [14-17, 21, 23-25, 27, 31]. Relatively few
studies measured improvement in patient safety skills
and knowledge of participants post-programme [23, 24].
How participants implemented QI skills and knowledge
also constituted a part of outcome evaluation in vari-
ous studies. This included development of action and
improvement plans [18], number of QI projects devel-
oped [20] and completed [28] and results attained from
these projects [19]. Improved results for the patients
were also used as a proxy for outcome evaluation [14, 15,
17-19, 27, 30, 32].

Most of the included studies reported achieving desired
outcomes such as improved QI knowledge and skills [14,
21, 24, 25, 27, 28], positive reaction from participants
towards the training [17, 19, 20, 32], implementation of
QI knowledge by participants [18, 29] and confidence
to use the learned skills in future [22, 28]. One study
reported no improvement in the measure being tracked
[32]. In the studies with control groups, the intervention
participants demonstrated improved QI knowledge [16],
improved comfort with QI methods [31] and greater par-
ticipation than the control groups [26]. One study did not
demonstrate any significant difference in post-interven-
tion safety indicators between intervention and compari-
son group [30].

This shows that majority of the interventions were suc-
cessful in demonstrating the desired results. However,
there was scant information around the role played by
mode of delivery in the attainment of these outcomes.
One study using a control group concluded that use of
online content in conjunction with in-person sessions
as being more effective in improving QI knowledge than
only relying on online content [23]. The flipped curricu-
lum [16] and utilisation of web-based platforms to deliver
advanced QI training [17] proved to be effective methods

Modality Description

Flipped curriculum/flipped classroom

Instructional content delivered through online modes before class and class time used for

knowledge application [16, 21, 23, 28]

Virtual breakthrough series collaborative

Virtual adaptation of the Institute for Healthcare Improvement (IHI) face-to-face collaborative

model through webinar-based educational delivery [32]

Dedicated web portal/Ql site

Interactive online delivery

Video lectures

Phone/app/email-based methods

Online modules to supplement classroom delivery

In-house QI sites developed to provide access to Ql tools, resources, and training [19, 22]
Didactic lectures delivered live online allowing participants to participate in real time [17, 20]
Pre-recorded didactic lectures made available to participants [25]

QI questions sent out to participants through text messages, phone apps or email [26, 27]
[HI QI modules [14, 15, 24, 31]

Self-developed QI modules [19, 29]

Summary of major online modes used by studies in delivering QI training and education



Khurshid et al. Hum Resour Health (2020) 18:81

for teaching QI. Since there is a shortage of comparable
prior studies on web-based tools for QI education, it is
challenging to compare results across similar interven-
tions and more longitudinal studies may be required to
analyse outcome trends over time [22].

Benefits of online Ql education

An online QI programme can virtually connect users
and provide them with an environment that balances
training and practice [22]. Online delivery of QI training
programmes requires fewer resources [19], reduces the
burden on sites and instructors [17] and the organisa-
tions do not need to maintain QI faculty [17]. It is useful
in delivering a centralised QI curriculum to distributed
learners [17] hence increasing the reach of the pro-
gramme [19, 27]. Additionally, online learning seemed
to balance the educational time constraints and clinical
responsibilities in educating healthcare professionals
[16]. Moreover, the IHI teaching modules used in this
study are widely recognised and accessible to all pro-
grammes and learners [16]. Interactive, distance learning
modules which occur in real time with multi-way com-
munication, feedback and tailored education proved to
be effective [17]. Online modules which are interactive
were preferred by participants over static computer-
based modules [16].

Participants in online QI programmes have more con-
trol over their learning time [27], allowing them to com-
plete much of the curriculum at a time convenient to
them [31]. Programmes that are interactive and real-time
in nature lead to better and personalised engagement
from participants [17]. In the case of a flipped classroom
where participants complete online modules prior to in-
person sessions, the online component enables maximi-
sation of in-class time [21]. However, many participants
expressed that in-class sessions and in-class applica-
tion were more effective than online content in enhanc-
ing their QI knowledge [16]. Similarly, viewing didactic
material on videos beforehand enables participants to use
classroom time to clarify concepts [25] and reduces the
overall time required for the curriculum [20]. Alterna-
tively, quiz-based online courses provide real-time feed-
back, engagement and healthy competition, but are more
suited to reinforce concepts taught in classrooms and
supplement other QI activities rather than as standalone
activities [27].

Another advantage of online programmes using inno-
vative methods such as digital story telling is that it
engages the participants in learning a new skill and cre-
ates a level playing field in terms of the anxiety associated
with a new experience [18]. Virtual discussion boards
also have the advantage of providing a safe space where
participants can freely express their opinions and ideas
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which they might not feel comfortable doing face-to-face
[18]. Similarly, using game mechanics and team-based
competition in a safe virtual environment is an effective
participant engagement strategy [26].

Participants were generally positive about features of
online programmes such as open discussion forums,
closed groups, private messaging, and feedback sub-
mission forms [22]. Using tools such as leader boards
motivates participants to engage and provides a sense
of status [26]. Group size between two to eight partici-
pants worked best [21]. Virtual formats also allow for
easier modifications in the curriculum length, content,
and level which are important considerations in training
design [17].

Open communication, stakeholder buy-in, and con-
tinuous feedback were necessary in developing a shared
vision and QI site ownership [22]. Educational content
developed by faculty with practical and teaching QI
experience strengthens the programme [27]. The early
involvement of key stakeholders and SMART (specific,
measurable, attainable, relevant, and time-bound) goals
proved to be critical to the success [29]. QI coaches also
play an important role in distance learning programmes
as well and a study concluded that having tailored coach-
ing support for each team was a useful aspect of the
programme [14]. In the case of students, providing an
opportunity for experiential learning through QI project
completion alongside a faculty member was also impor-
tant [31].

Limitations of online methods

Evidence suggests that mobile and asynchronous educa-
tional technologies have the potential to overcome barri-
ers related to teaching QI methods [26]. However, studies
have also identified some limitations to such approaches.
Participants often valued the learning application ses-
sions conducted in person, more than the online com-
ponents [16]. In the same way, although learners enjoyed
asynchronous learning and online delivery, they pre-
ferred assessment questions that focused on application
of concepts rather than information acquisition [27].
Online modes offer limited networking opportunities
[19].

Customising didactic materials to suit programme and
participant needs is a time-intensive task [28]. Develop-
ing an online site can be resource-intensive and lead to
functional problems [19]. Since data and reporting sys-
tems are external and independent from the QI education
sites, it is difficult to integrate these as site resources [22].
Online programmes also require facilitators who have QI
knowledge [32] as well as technical support in case par-
ticipants face any technical challenges [20] such as phone
line chatter as reported in a study [32]. Additionally,
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the adoption and use of a new technology requires sig-
nificant run-time [22]. Although participants are familiar
with the use of devices such as mobile phones and com-
puters, their use may be limited because of text charac-
ter restrictions and email fatigue [27]. Although the IHI
Open School modules are widely used and effective, one
study recommended augmenting the content to suit local
needs [23] and online content such as videos should be at
an appropriate level and pace suitable to the participants
[25].

With blended learning programmes, a major challenge
was group session scheduling so that participants could
attend without disruption of clinical responsibilities [28].
Some participating teams raised concerns specific to
collecting and reporting the measurement data and per-
ceived the measures to be complex and not well-matched
to the teams’ goals [19]. Apart from the challenges asso-
ciated with online delivery, teams also experience other
challenges such as demand of other work duties and ina-
bility to meet as a team during implementation [14].

Discussion

The training modalities discussed in the included studies
can be broadly categorised into e-learning programmes
and blended learning programmes. A previous system-
atic review comparing online with face-to-face education
for healthcare professionals concluded that online pro-
grammes had comparable knowledge gains and benefits
to onsite or face-to-face training [33]. However, there is
a gap in literature evaluating the success of QI training
delivery online. The purpose of this evidence review is to
focus on efficacy of QI training and education interven-
tions being delivered online to synthesise recommenda-
tions for adapting QI training content into e-learning
materials.

The review highlights that distance learning approaches
to QI help in overcoming barriers to traditional QI train-
ing such as shortage of trained faculty and deficien-
cies in organisational structure to support QI education
[24]. Additionally, many participants preferred blended
approaches to traditional approaches [32]. This review
highlights important lessons for future programmes
including balancing virtual and non-virtual methods,
improving the technology and providing resources and
support specific to learners [19]. Like other QI pro-
grammes, distance learning QI education also requires
substantial commitment from the organisation, collabo-
ration among participants, faculty, and leaders for suc-
cess [14].

Another recommendation for those considering online
delivery of QI programmes is to build relationships with
institutional QI units to identify resources and link the
programme to an institutional network of QI education
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[28]. Instead of developing home-grown solutions,
future collaboratives can purchase or customise exist-
ing applications for their technical infrastructure [19].
Programmes aiming to deliver QI curriculum online also
have the option of collaborating with other programmes
that already have faculty with QI expertise or use publicly
available online QI courses [28].

Coaches play an important role in the success of the
initiatives and should connect with teams early on to
provide supplemental support through coaching calls
[19]. In terms of content, programme developers should
also explore utilising psychological learning effects of
spaced learning and testing [26] and identify more con-
ceptually and methodologically appropriate performance
measures [19]. The four levels of the Kirkpatrick Model,
which measure participant reaction to the training, their
learning, behavioural change and achievement of results
are often used in the evaluation of training programmes
[34]. An important consideration for future programme
evaluation is that reactions to the training do not neces-
sarily correspond to actual knowledge increase therefore
QI curricula should be evaluated on multiple criteria
rather than just on participant reaction [17]. Institutional
leadership and environment play an important role in the
effectiveness of QI programmes and should be consid-
ered in programme design [29].

There is a need for curriculum and training designs to
evolve to the needs of the new generation of healthcare
professionals with an increasing emphasis on technologi-
cal tools to overcome the generational difference between
educators and learners [35]. The review also highlighted
that online training programmes offer better psycho-
logical safety for learners as compared to traditional pro-
grammes in medical education. This is in congruence
with literature on psychological safety in medical edu-
cation which postulates that medical students are better
able to concentrate on their learning in a safe learning
environment where there is neither a need to constantly
self-monitor themselves nor a fear of being judged or
scorned [36]. Some important questions to be considered
in delivering QI programmes through distance learning
modes are summarised in Table 3.

Limitations

This rapid evidence review aimed to synthesise research
and recommendations quickly and comprehensively to
adapt traditional QI programmes for online delivery
in response to the COVID-19 pandemic which has dis-
rupted healthcare systems and QI training programmes.
The review employed a systematic search strategy with
robust and transparent screening processes. Owing to
the time and resource constraints, only one reviewer
was involved in the screening process. However, two
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Table 3 Important questions for virtual training adaptation
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Capability assessment

Do the trainees have access to the required resources and infrastructure to benefit from online delivery?

Do the trainees have the required technical understanding to participate in online training?

Does the training organisation have the necessary Ql expertise and facilitation capacity?

Does the training organisation have the requisite technical support?

What are the current challenges faced by the training organisation in delivering traditional QI programmes?

Make or buy

Does the organisation have the required resources, skills, and technical support to develop an online QI training solution from scratch?

Does the organisation have an already available QI platform that can be adapted to deliver QI training?

Are there any already available external platforms or QI resources that the organisation can use for delivering training?

What distance learning modes does the training organisation currently incorporates in traditional Ql training?

What will be the financial impact for the make vs. buy decision and does the training organisation have the required budget?

What is the opinion of the key stakeholders regarding distance learning delivery and make vs buy decision?

Does the training organisation have the resources to conduct pilot testing of the e-delivery prior to the launch?

Structure and content

Are the training objectives, topics, and activities suitable for distance delivery?

Does the organisation want to develop or use their own content or adapt from already available content?

Would the programme be delivered completely online, or a blended learning approach would be used?

How can the social and networking aspects of face-to-face programmes adapted to online delivery?

How will the facilitators provide distance learning support and coaching?
How will contextual factors be incorporated into programme design?
Programme evaluation and implementation

What is important to the training organisation in terms of evaluation?

(For example: programme attendance, training reaction, patient level outcome, organisational outcomes, content knowledge testing, Ql project out-

comes, feedback on training mode)

How will feedback and evaluation data be collected and who will be responsible?

Will the evaluation be short term or long term?

Will the training organisation provide extended coaching online/distance coaching support and how?

What implementation support will be provided and how?

Important questions for adapting QI programme delivery to online modes

additional reviewers critically reviewed the study syn-
thesis to ensure quality. It is recognised that a systematic
review is neither appropriate nor possible in every situ-
ation [37]. This rapid narrative reviews serves a specific
and time-sensitive purpose and will be useful for policy-
makers and QI programme designers seeking to make
quick decisions about adapting training to meet needs of
healthcare staff during the COVID-19 pandemic.

Conclusion

The findings of this review have important implications
for those looking to adapt traditional QI programmes
to a virtual environment. Virtual training environment
holds great potential in delivering standardised train-
ing remotely, which will be of utmost importance in the
post-COVID environment. However, caution should be
practised, and a realistic evaluation of capabilities and
needs should be conducted before making adaptation
decisions. Factors such as programme design, mode of
delivery, technical skills, implementation support and

contextual factors are important considerations. Virtual
QI and training of healthcare professionals and students
is a viable, efficient, and effective alternative to traditional
QI education that will play a vital role in building their
competence and confidence to improve the healthcare
system in post-COVID environment.
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