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Abstract

The Ebola virus disease (EVD) caused by Zaire ebolavirus (EBOV) primarily affected three countries
in West Africa during 2013-2016: Guinea, Liberia and Sierra Leone. The index case was infected in
Guinea in December 2013, and subsequently spread to neighbouring countries. According to Ebola
Situation Reports from the World Health Organisation, a total of 28,616 Ebola cases were reported in
West Africa during the pandemic, with 11,310 deaths. This serious pandemic has highlighted gaps
and lack of resources and capabilities in health care systems not only in developing countries but also
in Western countries that were impacted when responding to the Ebola outbreak. Thus, serious cross-
border biological incidents and outbreaks of infection can dramatically threaten human health.
However, they can be can be addressed by providing an effective and rapid response from different
experts, health professionals and authorities when there are appropriate tools, capabilities and
understanding of these biological hazards. Thus, a series of initiatives were put in place at De Montfort
University (DMU, UK) in 2016 to provide appropriate knowledge on infectious diseases to BSc
Biomedical Science (BMS) students following the subject-specific threshold standards described by
the Quality Assurance Agency (QAA, 2015) [1]. Curriculum changes were undertaken mostly in two
modules: Basic Microbiology (level 4), after expanding this to 30 credits in the academic course
2016/17; and Medical Microbiology (level 6; 15 credits). Between the comprehensive curriculum
changes performed, one of the changes that raised notable interest in BMS students was the
introduction of a lecture/seminar in EBOV following our experience as first responders during the
Ebola outbreak working as biomedical scientists in different Ebola laboratories built by Public Health
England (PHE) in Sierra Leone. The novel methods for teaching EBOV and haemorrhagic infectious
diseases have been previously described by our group in Pefia-Fernandez et al. (2016, 2017) [2,3];
briefly we created two sessions with different degrees of difficulties to be delivered to BMS students
studying level 4 or 6, respectively. Students enrolled in Medical Microbiology (level 6) also completed
a workshop to respond to outbreaks of infection and protect the public following the steps of evidence-
based public health methodology and the lessons learnt when responding to the EBOV outbreak in
West Africa in 2015. In this paper we provide a short description of the methods used and recent
student feedback collected during the delivery of this workshop in October 2017. The paper will also
discuss future improvements that we are undertaking to increase the knowledge of BMS and other
health science students including the creation of an e-learning unit to facilitate the study and teaching
of EBOV. This novel teaching and learning resource will be publicly available from the DMU website
during the first months of 2018; and it is being created following the experience of the development of
the first unit for the novel DMU e-Parasitology package [4]. To conclude, the curriculum modifications
performed in the BMS programme seemed to facilitate the acquisition of key competences and skills
to protect human health in the aftermath of an outbreak of infection.
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1 INTRODUCTION

Ebolavirus is the genus of viruses that causes Ebola virus disease (EVD) traditionally known as Ebola
haemorrhagic fever (EHF) in humans. Of the 5 currently known species of Ebolavirus, 4 can cause
EVD but only Zaire, Sudan and Bundibugyo have been associated with large outbreaks with person-
to-person transmissions to date. Zaire ebolavirus (EBOV) was the causative agent of the
unprecedented EVD outbreak in West Africa in 2013-2016. The index case was infected in Guinea in
December 2013, and subsequently spread to the neighbouring countries Liberia and Sierra Leone [5].
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According to Ebola Situation Reports from the World Health Organisation, a total of 28,616 Ebola
cases were reported in West Africa during the pandemic, with 11,310 deaths [6].

This serious cross-border biological incident dramatically threat human health. However, effective and
rapid response from different professionals with the appropriate tools, capabilities and understanding
of these biological hazards can face these incidents and minimise morbidity and mortality [7,8].
However, insufficient training is provided in Europe to face future crises, particularly amongst clinicians
and other health professionals that would be part of the initial response [9]. Thus, our teaching
innovation group at De Montfort University (DMU, Leicester, UK) in conjunction with support from EU
researchers and first responders (biomedical scientists) during the Ebola outbreak are developing
training to respond to biological incidents and outbreak of infection specifically designed for
undergraduate human health science students [2-3,10].

Moreover, and in order to provide appropriate knowledge on infectious diseases to BSc Biomedical
Science (BMS) students, a series of initiatives were put in place at DMU in 2016 including a series of
curriculum changes following the subject-specific threshold standards described by the Quality
Assurance Agency (QAA, 2015) [1]. Briefly, changes were undertaken mostly in two modules [11]:
Basic Microbiology (level 4), after expanding this to 30 credits in the academic course 2016/17; and
Medical Microbiology (level 6; 15 credits). Between the comprehensive curriculum changes performed,
one of the changes that raised notable interest in BMS students was the introduction of a
lecture/seminar in EBOV following our experience as first responders during the Ebola outbreak
working as biomedical scientists in different Ebola laboratories built by Public Health England (PHE) in
Sierra Leone (we created two EBOV sessions with different degrees of difficulties to be delivered to
BMS students studying level 4 or 6, respectively) and the completion of a novel workshop to respond
to an outbreak of Crimean Congo haemorrhagic fever (CCHF) virus exclusively delivered to final year
BMS students in Medical Microbiology, which have been previously described by our group in Pefa-
Fernandez et al. (2017) [10]. In this paper we provide a short description of the methods used and
comprehensive student feedback that has been collected during the delivery of this workshop in this
new academic course 2017/18 after some improvements.

2 METHODOLOGY

2.1 Research-led workshop

The research-led workshop consisted of the development of an intervention programme for an
outbreak impacting the UK related with CCFH virus as it is a Category A emerging pathogen [12]
currently threatening Western countries in Europe [13]. Contrarily to previous year, the workshop was
delivered in different mini-group sessions due to the large number of students (n=194) enrolled this
academic course 2017/18. Students followed the different steps described in the evidence-based
public health methodology [14] to identify appropriate measures for protection, preparedness and
intervention. Students were provided with scientific papers and appropriate guidance documents to
inform their decisions to develop their plan — we introduced recent articles published in the literature
for which identification of interventions were clearly. Groups showed their intervention programme to
the classroom by selecting a presenter or “peer teacher” in each group [15]. Each presenter provided
a rationale for each measure considered and discussed why their intervention was appropriate and
effective in addressing the proposed scenario.

2.2 Questionnaires

To explore the effectiveness of this novel training in facilitating the acquisition of some of the basic
competences created to respond to biological incidents [which have been described in six domains by
Pefa-Fernandez et al. (2016) [2], we have distributed the same validated feedback-questionnaire. The
questionnaire has a series of questions related to the training in a Likert scale as well as some open-
questions (free-response) so participants can comment on their overall experience and suggest
improvements so we can use it to make appropriate modifications to this training. The Research
Ethics Committee at De Montfort University provided ethical permission to perform this project (Ref.
1729).
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3 RESULTS

Only 73 out of the 194 students completed the questionnaire appropriately (38% response rate); we
discharged those that were partially completed. The results can be found in Table 1 below. In general,
the specialised training was overwhelming well-received by BMS students, as evidenced by their
favourable evaluation. Thus, high levels of satisfaction have been reported by participants 93%
(63.2% agreed; 29.8% strongly agreed). Moreover 86.3% of students (58.9% agreed; 27.4% strongly
agreed) highlighted that they enjoyed the research-led workshop delivered.

Table 1. Responses to the feedback-questionnaire to evaluate the improved training implemented in
Medical Microbiology (BMS, DMU) to face biological incidents (in %).

St { Neith St |
Question .rong v Disagree el ?r agree nor Agree rongly
Disagree disagree agree
The content was relevant to the
0.0 0.0 8.2 56.2 35.6
module
The duration ofthe.workshop was 0.0 00 55 575 370
appropriate
| am satisfied Wlt‘h the workshop 0.0 00 70 63.2 29.8
provided
Overall, | enjoyed the exercises 0.0 0.0 13.7 58.9 27.4
| gained adequate knowledge of
_ publichealth 0.0 0.0 6.9 63.0 30.1
prevention/preparedness against a
biological incident
| have learnt how to establish some
public health mterventlon's to 0.0 00 59 63.2 316
protect the human healthina
biological incident

The research-led workshop developed would be successful in providing biomedical science students
with some skills to respond to biological incidents, skills that were created and taken into account to
develop the specialised training as described previously in Pefa-Fernandez et al. (2016) [2]. This
would be supported by the fact that 93.1% of students that completed the questionnaire indicated that
they acquire some knowledge of public health prevention and preparedness against a biological
incident (63% agreed; 30.1% strongly agreed; Table 1). Moreover, 94.8% pointed out that they learnt
how to establish some public health interventions to protect humans in the aftermath of a biological
incident (63.2% agreed; 31.6% strongly agreed; Table 1). These results are in concordance with those
found previously with DMU biomedical science students from the 2016/17 cohort, as described in
Pefia-Fernandez et al. (2017) [10].

Finally, students indicated the short time and large number of articles to read through as a constraint
in the workshop delivered. They have also reported that they would like the delivery of similar
workshops and training in other modules within their programme [86% (63.2% agreed; 22.8% strongly
agreed)].

4 CONCLUSIONS

The results gathered would indicate that the research-led workshop developed could be successful in
providing biomedical science students with specific skills to respond to biological incidents, some of
them very important such as the establishment of appropriate protection measures in the event of a
biological incident or an outbreak of infection. Although more analysis will be needed, we have
observed similar results when delivering this workshop to the last two academic courses.

To our knowledge, this is the first time that basic training to respond to biological incidents has been
introduced in a biomedical science programme. The methods and training developed at DMU could be
easily adapted to provide similar training on responding to biological incidents in other human health
science programmes, which has become critical to protect the public.
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