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Undergraduate and postgraduate medical education
on the prevention and control of healthcare-associated
infection. More progress is needed
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Abstract

The prevention and control of healthcare-associated infection (HCAI) is a significant patient safety and quality
issue that has not been accorded sufficient emphasis in the medical school curriculum. Compliance amongst
medical students and graduates with basic measures such as hand hygiene is inferior to that amongst other
healthcare groups such as nurses. While there are some studies assessing the knowledge of medical students on
HCAI prevention, few have assessed attitudes and practice or behaviour. Although, HCAI is being recognised
in the medical curriculum there is scope for greater co-ordination in educational delivery and assessment. At
postgraduate level, there has been some success in enhancing the prevention of catheter-associated bloodstream
infection through a multi-modal approach that has been shown to be superior to traditional measures. Education
programmes need to be developed at the postgraduate level geared to the specialty, but much more work needs
to be done to highlight the importance of this area and to ensure better compliance
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Medical education and healthcare-associated infection

Introduction

The prevention and control of healthcare-associated
infection (HCAI) has traditionally not been a high
priority in undergraduate and postgraduate medical
education programmes. Where it has been covered,
this has often been under related areas, e.g. surgical
scrub, rather than as an important topic of infection
prevention per se. More recently, with changes in
the medical curricula in many developed countries,
such as in the UK, there has been a move away from
traditional disciplines such as microbiology to a more
theme-based approach.  Consequently, traditional
teaching and learning in the area of microbiology and
infection may not be as clearly identifiable in some
courses as it was previously. The introduction of a
systems-based, problem-orientated and team-based
medical curriculum provides a significant opportunity
for advancement in the education, training and
promotion of healthcare-associated infection amongst
medical students, under the headings or themes of
professionalism and patient safety.

In order to ensure that the doctors of the future are safe
practitioners, it is essential that they have the relevant
knowledge and that this informs their attitude leading
to appropriate professional behaviour. Compared
with other healthcare professionals, medical doctors
are less compliant in basic aspects of infection
prevention and control, e.g. hand hygiene, compared
with other healthcare professionals such as nurses,
physiotherapists, etc. Consequently, there is a need
to improve the education and learning of medical
students worldwide.

Undergraduate medical education

While there are many studies and interventions
that have assessed the knowledge base of medical
students, there is a much smaller body of literature on
attitudes and behaviours. For example, in a French
study of 350 students, including 107 medical students,
nursing students had a better overall score compared
to medical students in the knowledge of hand hygiene,
standard precautions and nosocomial infections.’

In Birmingham, UK, medical students were assessed
for their knowledge of certain aspects of HCAI,
of which 48% participated.” This study assessed
knowledge of hand hygiene, the colour of clinical

IntJ Infect Control 2011, v7:i2 doi: 10.3396/ijic.V7i2.012.11

Humphreys

waste bags, the use of gloves, the disposal of sharps,
venepuncture and needle stick injuries. Just under half
felt that not enough emphasis was placed on infection
prevention and control, 50% knew when they should
return to the wards after being ill with diarrhoea and
83% knew what action to take in the event of a needle
stick injury.? However, given the developments in the
UK and the greater emphasis politically and otherwise
on the prevention and control of infection such as
methicillin-resistant Staphylococcus aureus (MRSA)
in the interim, it is possible that the results would be
improved if repeated now. Again, in an assessment
of knowledge of nearly 500 medical students in Iran,
scores were approximately 66%.?

Practice rather than knowledge alone is a better
assessment of on-going behaviour and in a study of
medical students carrying out their final medical
exams, only 9% of students used an alcohol hand gel
on day 1, before there was a notice instructing this,
compared with 27% after a notice had been put up in
the examination area on day 2.* Forty per cent of these
medical students felt that their compliance with hand
hygiene was at least 80%, whereas observed practice
indicated otherwise.*

Education and learning can take many forms and
the single traditional lecture has little impact. In a
randomised controlled trial on the impact of a single
lecture and video to evaluate knowledge amongst
medical students on bloodborne viruses interventions
in China, there was no difference between the baseline
and post intervention periods in terms of knowledge of
bloodborne pathogens.> Many medical students and
others learn by example and in particular through the
influence of mentors or those senior personnel whom
the student admires. In a study of nursing students, a
mentor’s practice of hand hygiene was the strongest
predictor of the student rate of hand hygiene but glove
use was also associated with increased hand hygiene
rates.’

Fear or a wish to protect oneself is also a motivational
factor in taking measures to prevent and control HCAI.
This is well illustrated in a study of hand hygiene
practice in Hong Kong before and during the SARS
epidemic. The proportion of students who washed
their hands before examining a patient increased from
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33% to 60% between 2003 and 2004 as did those
after examining the patient, i.e. increasing from 73%
to 100%.” It would be interesting to review compliance
now and see whether the impact of SARS locally has
led to a permanent change in hand hygiene practice, or
if this was merely a manifestation of the circumstances
at the time.

In a Greek study of medical and nursing students,
nursing students scored higher overall in terms of
knowledge but the delivery of education on hand
hygiene was different between medical and nursing
students.® Nursing students had more lectures, tutorials
and lecture notes compared to the medical students,
and there was a greater use of published guidelines,
posters and the internet amongst nursing students.®

All the above clearly demonstrate that there is
an educational deficit amongst medical students.
Curriculum change has to address this to ensure that
patient safety is prioritised. A survey of 31 of 38 (82%)
medical schools in the UK and the Republic of Ireland
(Rol) revealed that HCAI as a quality and safety issue
was covered in only 60% of medical schools but that
waste, personal equipment and standard precautions
were assessed in 60-67% of medical schools.” There is
also recognition of the need to improve programmes in
this area in other parts of the world. In Thailand, none
of 12 medical school directors surveyed expressed
themselves satisfied with the teaching on HCAI but the
survey itself subsequently resulted in modifications in
two of these.'

Postgraduate medical education

Life-long learning is essential to ensure optimal
practices in the prevention and control of HCAL. A
number of surveys have indicated deficiencies in the
practices of postgraduate medical doctors which may
reflect inadequate knowledge. In one study despite
presentations, text messages, informal teaching
sessions, etc, these interventions did not result in any
great improvement in the knowledge of non-consultant
doctors in a number of areas including MRSA, the
management of Clostridium difficile and vancomycin-
resistant enterococci, with 33% of medical doctors
unaware that patients without diarrhoea were no
longer infectious."
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Itis recognised that in specialist areas such as intensive
care, knowledge about key aspects of infection may be
better as the healthcare professionals are confronted
with the issues on a day-to-day basis as part of their
practice. In an evaluation of the knowledge of 10
physicians, 41 nurses and eight respiratory therapists
working in an intensive care unit, the mean total
scores were approximately 80%, with no significant
differences between them.'? Surprisingly, respondents
had the least knowledge about the frequency of
humidifier changes and the optimal frequency of
ventilator circuit changes.

The needs of nurses and doctors will also differ
according to their particular  responsibilities
and training, e.g. doctors take the lead in active
interventions to treat patients with infection, including
starting antibiotics. This is reflected in a study from
Dundee, UK where knowledge of the complications of
MRSA and the antibiotic management of MRSA were
superior amongst medical doctors compared with
nurses."

Device-related infections are potentially preventable
and consequently there is much emphasis on the use
of healthcare bundles to reduce these infections in
Improvements in reducing infections
and in improving professional practice have been
seen in a number of recent studies that involved
education programmes.'*'”  Audiovisual education
was an effective tool for practice change, resulting in
a significant reduction in catheter-related bloodstream
infections (CRBSI) in a neonatal intensive care unit."
Multi-faceted education programmes on hand hygiene
improved hand hygiene compliance before patient
contact in a Dutch study.” However, sustained
interventions were required to maintain and improve
strategies to reduce CRBSI in Brazil."®

recent years.

Many medical doctors have been trained in the past
to carry out some procedures based on the traditional
approach of “observe one, do one and teach one.” In
a US study from lllinois, a simulation-based learning
programme incorporating a 27-item skills checklist
significantly reduced the incidence of CRBSI. This
improvement was significantly better than the
traditional education approach which was observation
at the bedside."” In some facets of HCAI prevention and
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control, interventions are required at different stages
and these may vary from reminders to introducing
blocks in a patient course or journey unless a particular
intervention has been complied with.
to improve prophylactic antibiotic use, a number of
measures were required to improve compliance from
55% to 95%, the final aspect of which was mandatory
administration by an anaesthetist."

In an effort

Conclusions

It is clear that much work needs to be done to enhance
and improve the education of medical students and
doctors following graduation to improve practice and
behaviour. Presently, in many medical schools around
the world, this area is not adequately prioritised and
there is insufficient assessment of practice and attitudes
that would emphasise its importance. There is scope
for the provision of materials that could be widely used
and that would underpin many international initiatives
such as the WHO campaign on hand hygiene. In
the survey conducted in the UK and Rol, lectures,
cases and practical demonstrations were considered
useful by more than 90% of medical schools and
83% indicated that they would be willing to share a
common pool of educational resources.’

While there is a commonality of approach amongst
the surveyed medical schools it is clear that there is
a lack of focus of what is important and efficient in
terms of the delivery of teaching materials and their
assessment. Increasingly various aspects of medical
education are being delivered online or through web-
based programmes. However, in resource-challenged
settings, this may be difficult. A survey of English
language medical schools in Africa of computer
facilities showed poor student: computer ratios and
although respondents were generally enthusiastic
about the role of computers, there were difficulties
with regard to computer speed and access to DVD-
Roms."

In the postgraduate arena, the degree to which HCAI
control and prevention is addressed depends on the
speciality and probably the enthusiasm and interest of
the individuals involved. In the United States, a survey
of programme directors of residency programmes,
indicated amongst other things, that HCAI prevention
was covered under a general discussion of hospital
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policies or safety procedures during orientation.? It thus
appears that many programmes relegate this important
issue into a general lecture without any subsequent re-
enforcement or without highlighting the importance of
this area per se. A review of patient programmes and
studies amongst healthcare professions has recently
indicated the absence of an educational strategy for
surgical trainees and this requires attention given the
frequency and importance of surgical infections.?’ As
patients themselves become more educated about
the risks and the consequences of HCAI and the
measures that have been shown to be successful in
their prevention, this will impact on postgraduate
training programmes necessitating greater emphasis
on education in this area.

While infection prevention and control practitioners
are to the forefront in promoting education, until this
is recognised as mandatory for all medical students
and all doctors on an on-going basis, it is unlikely to
become a general feature of postgraduate programmes.
Consequently, we must strive to educate our colleagues
on the importance of this area by improving both
undergraduate and postgraduate medical education
to ultimately enhance the quality and safety of patient
care.
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