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Abstract—Infection Control Network Africa (ICAN) is the
largest infection prevention and control (IPC) organisation in
Africa. It provides IPC education programs and actively supports
IPC implementation to reduce healthcare-associated infections
(HAIs), such as COVID-19, Ebola, etc. Good quality clinical hand
hygiene is the foundation of IPC. Still, it is challenging to teach
as it involves a new psychomotor skill and develops new hand
hygiene habits appropriate to the clinical setting. In 2019 ICAN
Train-The-Trainer (TTT) program began using the SureWash
technology platform to support both in-person education and
the cascade of training to other staff in the facility. This paper
describes the need, the technology platform, program rollout
before and during the COVID-19 outbreak, the impact and the
lessons learned. We conclude by providing some observations on
the future use of technology for infection control training.
Index Terms—Infection Control, education, Mixed Reality
Simulator, Mobile App

I. I NTRODUCTION
Good hand hygiene is a cornerstone of patient safety. The
World Health Organisation (WHO) has a comprehensive set
of guidelines on hand hygiene [1]; these cover the “When”
of hand hygiene i.e. the 5 moments and the “How” of hand
hygiene i.e. the “WHO 6-step technique”. The benefits of training healthcare workers (HCW) in hand hygiene behaviours is
well established. Studies have shown a 50% improvement in
asepsis following training [2] and corresponding reductions in
hospital-acquired infections (HAIs)[3].
Infection Control Africa Network (ICAN)[4] was founded
in 2008 to facilitate infection control programs, reduce healthcare infections and promote antimicrobial stewardship through
education. ICAN’s vision is an African continent where safe
patient care is ensured by implementing strong evidence-based
infection control programs. ICAN is the training partner for the
WHO and CDC in IPC training and guideline development in
Africa. Some typical short courses offered by ICAN include:
• IPC for Healthcare workers
• IPC for Healthcare managers
• IPC for non-healthcare workers
• Train-the-Trainer in IPC
• Fundamentals of IPC
• Combating Antimicrobial Resistance through IPC
• Introduction to Water, Sanitation and Hygiene (WASH)
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Fig. 1. The circles indicate the ICAN partner counties in Africa

ICAN responded to the Ebola outbreak in Sierra Leone
and most recently has provided support to Africa Union,
Africa CDC, WHO in dealing with COVID-19. ICAN has
been involved since May/June 2020 with “Resolve to Save
Lives” [5] in 6 different countries, providing tools, training
and assisting facilities in developing their own improvement
action plan and evidence-based IPC programs.
This paper describes the use of novel technology to provide
hand hygiene training as part of the train-the-trainer courses.
We will describe the train the trainer process and the specific
needs that required a technology intervention. We will describe
the rollout of the program and its impacts. We then discuss
the impact of the technology and the lessons learned. Finally,
we will outline the future needs of IPC training in Africa.

II. T RAIN - THE -T RAINER (TTT) IN IPC
Many healthcare facilities in Africa are not performing
well on hand hygiene and infection control, [6] and Africa
consistently performs poorly on the WHO Hand Hygiene
Self-Assessment Framework [7]. Low engagement with the
WHO 5th May Global Hand Hygiene campaign [8] lead
ICAN to develop the “Turn Africa Orange Campaign”[9].
ICAN identified that many facilities struggle to implement
hand hygiene programs for their staff and need support in
stimulating awareness and building stakeholder engagement
for hand hygiene promotion.
Part of ICAN’s strategy is to provide Train-the-Trainers
(TTT) sessions in regional centres across Africa. This five-day
training program is not designed to be totally comprehensive
but to introduce basic knowledge of the role of IPC, decontamination, hand hygiene and design of an ideal IPC department.
The people are assessed at the end of the course, and those that
achieve 80% and are passionate about IPC are provided with
an additional week of adult learning. In this follow on training,
they develop their own IPC training material, adapting it to the
local culture. ICAN will visit their facilities after 3 months
and ensure that the training materials are evidence-based and
then examines the Trainer’s students. If the students pass, the
Trainer is given a certificate of competence. ICAN uses this
approach to ensure that evidence-based training is cascaded to
the healthcare facilities and that trainer competence is assessed
based on their ability to transfer knowledge accurately.
Hand hygiene is the cornerstone of the TTT program, and
engagement of participants is good when face-to-face. But it
takes time and corrective feedback to develop the “muscle
memory” of the WHO 6 poses. As a result, competence in
hand hygiene was often very poor. ICAN sought a training
tool that would allow Trainers to improve their hand hygiene
competence and would help them to cascade competencebased hand hygiene training to their local facilities. It was
during this search that ICAN came across SureWash.

Fig. 2. A SureWash GO unit mounted on a wall. The camera at the top of
the unit faces down so as to track the users hands.

Fig. 3. The 6 poses of the WHO hand hygiene technique

III. T HE S URE WASH P LATFORM
The core of the SureWash platform is a computer vision
that automatically measures physical skills and provides realtime feedback to the user on their proficiency[10]. To use the
system the user places their hands in the view of the camera.
To preserve the user’s privacy, the camera faces downwards
so that only the hands are shown on the screen, as shown in
Figure 2. The SureWash system provides the user with a live
image of their hands and provides onscreen feedback about
the accuracy of their hand hygiene practice with respect to
the WHO hand hygiene poses shown in Figure 3.
The technology has been deployed previously as an Internet of Things(IoT) device over hand hygiene sinks [11], as
portable kiosks [12] and mobile phone apps [13]. The portable
kiosk version, SureWash GO, is transported between facilities
in a rugged travel case and placed on a table or hung on a
wall, as shown in Figure 2. The mobile phone app, SureWash
Hand Hygiene, works by placing the phone on a horizontal
surface such as a table and the user’s hand motions are then

Fig. 4. To use the SureWash Hand Hygiene app, place the phone on a
horizontal surface and hand movement is tracked by the front facing camera

tracked by the front-facing “selfie” camera as shown in Figure
4. The app was available free on iOS (iPhone 6 and better)
and Android (Samsung 8 and better).
Competence in hand hygiene is built up over multiple
practice sessions. As with all psychomotor skills learning, repetition with feedback within a “Deliberate Practice” framework
produces the best learning outcomes [14]. Typically between
20 and 30 practice sessions, each lasting about 2 minutes,
spread over 2-3 weeks, are required to develop the muscle

memory of the WHO 6 poses[12]. The learning is divided
into 5 layers that scaffold the learning, building up speed and
technique until a final assessment where the user completes the
WHO technique in order without any prompts. Both the Kiosk
and app version of the SureWash system allows users to log in
with a user name and password to save their learning progress.
The records are available to instructors to monitor engagement
and identify any areas of technique that are consistently giving
trouble, allowing them to focus their instruction on these areas.
IV. ROLL - OUT OF THE PROGRAM
The roll-out of the TTT program began in 2018, covering
6 countries: Malawi, Cameroon, Nigeria, Zimbabwe, Uganda
and South Africa and has trained staff from 300 facilities.
ICAN uses a country targeted approach; a call goes out for
people interested in the TTT course, and then the course is
delivered in a regional centre. Following the course, the trained
staff go back to their facilities and cascade the IPC training
to their own staff.
At the beginning of the roll-out, we needed to understand
the technology and use it most effectively. We began using
the SureWash GO kiosk as a teaching aid for teaching hand
hygiene technique, similar to how we used Glo-germ boxes
[15]. A Glo-germ box gets staff to cover their hands is a
fluorescent gel and then view their hands under a UV light.
They are often surprised by the parts of the hands that they
miss. The main advantage of SureWash is that it concentrates
on developing a good process of hand hygiene that can be
repeated every time rather than in a one-off Glo-germ test.
The very detailed feedback gives a “light-bulb moment” when
staff realise that they are not doing the process correctly. The
machine must provide this feedback rather than a person as
people are more willing to accept that it is objective. Because
of the game-like character of the technology, it does drive a
good-natured competition between staff which adds an element
of fun to the classes.
In addition to Hand Hygiene, the courses cover basic IPC,
costs, risk assessment and hand hygiene promotion. For hand
hygiene promotion in developed countries, IPC teams make
instructional videos or dance videos to train and motivate
staff in clinical hand hygiene. This approach is challenging
to adapt in Africa because most of our hospitals don’t have
the screens to show these videos. For hand hygiene promotion,
because most of the staff have smartphones, we encourage the
use of the SureWash app as people can use the app at home
or at lunchtime with other staff. The scoring mechanism is
crucial for generating a sense of competition between staff
which helps with hand hygiene promotion. We also encourage
patients to use the app as competition between staff and
patients can be a good promotional tool.
When preparing for the course, we had informed staff
about the app’s availability, but it wasn’t easy to demonstrate
over the phone, and people did not understand the dynamics.
However, after the trainees had used the SureWash kiosk, they
understood how to use the app and were able to incorporate
it into their own teaching and hand hygiene promotion.

Since the pandemic, it has been more difficult to deliver
the program. Similar to the rest of the world we use a
virtual teaching platform. In the virtual instruction siutation
the SureWash app has allowed students to develop good hand
hygiene technique even though we cannot be there in person
with the SureWash GO kiosk. Once trained the students were
able to incorporate the use of the SureWash app into their own
teaching.
An example of the impact of the TTT program can be seen
in one hospital in Johannesburg. In May 2019 the program
was given to the Neonatal Unit(NNU). Hand hygiene training
was provided to 10 Consultants, 28 Registrars, 15 Doctors,
1 Cardiologist, 4 Interns, 3 Infection Control Nurses and 20
Nurses. A Hand Hygiene promotion day was held on the 5th
of May (World Hand Hygiene Day). Hand Hygiene training
was also extended to 30 nursing mothers. Hand hygiene
compliance levels at the NNU were monitored before and after
training. Compliance with hand hygiene rose from 25% to
41%. Although it represents a significant improvement, it also
indicates that much progress still needs to be made.
V. L ESSONS L EARNED
During the rollout, we learned how to use the technology
successfully by introducing the app after conducting faceto-face or remote training sessions with the Kiosk. We also
learned that the app could be a powerful tool to cascade the
training. However, two issues had a significant impact on the
program’s long-term effectiveness: Limitations on the access
to data on outcomes and the ability to support virtual teaching.
A. Access to data
In Africa, there is a lot of bureaucracy and stress relating
to the release of data in certain institutions. Facilities are
concerned about how the data might be used. Despite the
training being approved by the facility owners or ministries,
there still needed to be a separate memoranda of understanding
(MOU) for data collected during the training period and data
on how training cascades within the facility. The issues were
how the data was collected, where it would be stored, who has
access to that data, and whether it will be kept in their hospital.
As a result, it was quite challenging to assess the effectiveness
of the training and its impact on the cascade of training to the
facility and ultimately on hand hygiene compliance rate and
ultimately the impact on the rates of HAIs.
Reliable data is key to an evidence-based approach to
improving patient safety. So it would be good to have a multiyear agreement where we could use the data generated by
the SureWash kiosks and the apps to understand the facility’s
ongoing training and then correlate this with the hand hygiene
compliance rates and the HAI rates for the facility.
B. Remote teaching tools for IPC
Since the beginning of the Pandemic, it has been difficult
to do face-to-face training. Virtual learning platforms can help
provide lecture materials, but it is difficult to assess student
engagement during the sessions. For example, with a group of

20 or 30 participants only two or three respond to instructor
questions. Creating “breakout groups” for discussions does
help but there is a real problem when demonstrating and
assessing physical skills. It would be ideal if we could integrate
the SureWash app into a virtual learning platform. We want to
be able to have people set their own challenges and quizzes.
It would be good to be able to use this “live” within a virtual
classroom. Having mini-physical challenges measured live via
the app would really help an instructor assess their teaching
impact and which aspects of hand hygiene need more attention.
A significant issue that arose during the pandemic was
the inappropriate use of Personal Protective Equipment and
other basic IPC strategies. The requirement for scenario-based
training and assessment became clear. What is required is for
students to encounter various situations where they have to
perform a quick risk assessment and choose a set of actions
that are based on IPC guidelines. This type of scenario-based
simulation helps students to transfer their theoretical knowledge into decision making skills relevant to their facilities.
VI. C ONCLUSION
This paper has described the use of a high technology
solution for training healthcare workers and patients in clinical
hand hygiene training as part of a distributed Train-TheTrainer program in Africa. The technology platform consisted
of a mobile kiosk used by the ICAN training staff and a
smartphone app that students downloaded onto their personal
devices. The app was used to improve their own hand hygiene
competence and to help cascade the training within their local
facilities. We learned that people would only download the
app after having received face-to-face or online instruction.
We also learned that the mobile app was a useful tool to help
people cascade the training into their own facilities.
While the technology was successful, we also identified that
data access restrictions limited the program’s impact for reducing Hospital-Acquired infections. We hope that organisations
can develop effective data sharing agreements so that programs
such as TTT can be even more effective.
The COVID-19 pandemic increased the amount of online
training provided. While the SureWash app, in particular,
remained useful, we felt that it could be even more effective if
integrated with an online learning platform and supported inclass exercises. We also identified the need for scenario-based
online training to allow students to perform a risk assessment
and select an appropriate IPC strategy.
We have shown in this paper that high technology from
developed countries can have an even more significant impact
on Hand Hygiene training in Africa due to the deep penetration
of smartphones. We also identify that the availability of
tools to integrate this technology with live online classes and
provide online situation based simulation will further improve
the quality and ability to scale the training across the continent.
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