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Knowledge and practice of medical students of the usage of personal protective equipment:
A comparison of two cohorts of students at the International Medical University

Thiruselvi Subramaniam, Rosalind Chi Neo Loo

Introduction: Standard precautions in health care
is the essence of medical practice encompassing the
safety of patients and health care workers including
medical students. Barriers to the proper use of personal
protective equipment (PPE) exist across the world but
identification of areas of weaknesses and appropriate
remedies will reduce them. This study assesses knowledge
and use of PPE among fourth year students after a period
of educational interventions.

Objective: To evaluate appropriate use, awareness and
knowledge about PPE among fourth year students after
interventions.

Method: A cross- sectional study where forty year
4 students (Group B) were randomly observed and
later asked to answer a questionnaire. Students had
undergone interventions to improve PPE use, which
included lectures and video sessions during each
posting. Results were compared with a previous group
(Group A). Chi-square test or Fisher’s exact test was
used to analyse the data.

Results: There was statistically significant improvement
in the use of PPE like wearing and removing mask during
invasive procedures (p < 0.001) and hand-washing before
and after a non- invasive task (p < 0.001) . Comparison
of Groups A and B on the results of the questionnaire for
‘Questions in which more than 10% students answered
incorrectly’, showed that there was improvement in
Group B in all the questions, some being statistically
significant with p value=0.01.

Conclusion: An overall improvement in the use of the
PPE and knowledge was noted. Sometimes, students’
attitude and personality may be a challenge and these
students may defy changes, but this can be overcome
if the strategies are embedded in the curriculum and
taught from as early as the first semester.
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Introduction

The topic of standard precautions in health care is a
very old one but one that is of utmost importance as
it is the essence of medical practice encompassing the
safety of patients and health care workers including
medical students. Awareness alone is not enough as
without the right attitude and proper use of the devices,
the goals of safety cannot be achieved. Data regarding
medical students’ attitude, knowledge and use of PPE
are relatively few. However, some of the available studies
showed that there is poor knowledge regarding infection
control and PPE use among students"*’. There is
also evidence that though knowledge among students
is good, there is lack of adherence and compliance to
the safe practice.”” There is also not much information
about the outcome of training medical students on PPE
use.”’

In the year 2009, a study (pilot) was conducted on
the use and awareness about PPE devices amongst
semester 8 (year 4) medical students (Group A)
during their accident and emergency (A&E) posting.
The students were observed on their use of these
protective devices when dealing with patients. They
were given a questionnaire to fill at the end of the
posting, testing their knowledge on the use of the PPE
devices. It was found that though the students fared
quite well in their questionnaire, they did not do so well
when they faced patients and situations in the A&E'".
Taking that into account, efforts were made to improve
their awareness and put into practice what they seem to
have good knowledge in.

We felt that awareness needed to be implemented
early and continued throughout the clinical years if
there was to be long term improvement, thus we did not
reassess the same group. Instead, we decided to introduce
the awareness strategies on students who came into the
clinical phase for the first time. The aim of this follow-
up study was to identify if there was improvement after
changes were made to increase awareness, knowledge
and use of PPE among students after entry to clinical
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phase. These aims were accomplished by comparing the
previous group of medical students (Group A) from the
same school who did not receive intervention with the
medical students who had intervention (Group B).

Method

Our university practices an outcome based curriculum
built on specific domains and students go through a
pre-clinical (two and a half years) and clinical phase of
learning (another two and a half years). Knowledge on
PPE and practice of standard precaution is introduced
in the pre-clinical phase (mostly lecture based) but can
really be put into practice when they come to the clinical
phase and begin rotation in the different disciplines at
the teaching hospitals. They are exposed to all types of
patients and situations and often get opportunities to
participate in the management of patients where the
knowledge and awareness on the use of PPE become
imperative for their safety as well as the patients’.

This is a cross- sectional study where data was
collected until the target numbers (based on previous
similar study) were reached .A total of 40 students were
enrolled in this study, though the whole batch was
exposed to the same interventions made to improve
awareness and knowledge beginning from semester 6
(year 3). Over a six month period, students posted to
A&E were randomly selected and included in the study.

Interventions were included into the usual teaching
learning activities and not as a separate PPE session
by itself. During the first week of the clinical phase of
medical school, as part of their orientation programme,
all students were given lectures on standard precautions
with emphasis on the risks of needle stick injuries and
the precautions to be taken. Subsequently, the same
batch of students were shown a 10 minute video on
the techniques of hand washing, gowning and doffing
of gown, gloving and doffing of gloves and the correct
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way to put on and remove the mask as part their clinical
skills training during all their postings (three in total
per semester) until they reached second half of year four
when they start their A&E posting. This was in addition
to their usual timetabled hands-on teaching of clinical
skills in the use of PPE which also takes place during the
surgical posting.

When they start their emergency ward posting in
semester 8 (year 4), we began to observe all their
activities in the casualty and their use of the PPE. They
were given a questionnaire (identical to the one from
the previous study) during the postings which they
thought was part of their emergency posting and were
unaware that they were being assessed. The data was
collected, analysed and compared with the results from
the previous study where there was no focussed emphasis
in the use of PPE. We looked at the questions from the
questionnaire where more than 10% students answered
incorrectly in the 2009 and compared them with the
performance on the same questions in 2011 after efforts
were made to improve awareness and knowledge.

Statistical analysis

We used chi-square test and Fisher’s exact test where
appropriate to compare student performance in 2009
and 2011. This was because we noted that the sample
size was small when comparing the changes between the
two years. Statistical significance is set at p<0.05.

Results

The performance with the questionnaire was better
in Group B and there was statistically significant
improvement in knowledge regarding stethoscopes as
vehicles of infection transmission, Q2 (p=0.01) and
the need for special mask as airborne transmission

precaution, Q4 (p=0.01) (Table 1).
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Table 1: Questions in which more than 10% students
answered incorrectly in 2009 compared with the
performance in 2011

% %  X*VALUE
L LRl 2009 2011 P VALUE

Hand washing is the single

1 most important precaution 25 10 3.12
for preventing the spread of (10/40) | (4/40) 0.08
infection.

9 Stethoscopes are a vehicle for 10 5 6.27
transmission of infections. (4/40) | (2/40) 0.01
If you have an accidental
exposure, immediately wash
exposed skin with soap and 15 25

3 | water or flush exposed mucus ©/40) | (1 /'40) 0.11*
membranes with water and
then report the incident to your
supervisor.
You must wear a special

4 mask when you enter the 10 5 6.27
room of a patient on airborne (4/40) | (2/40) 0.01
precautions.
The proper way to take off

5 your gloves is to pull at the 17.5 5 0.15%
fingers until the gloves slide (7/40) | (2/40) '
off.
The Facility where you are 125 125 0

6 | attached to has a protocol . .
called “hand hygiene”. (6/40) | (6/40) 1.00

Note: All analyses are Chi-squared tests, except those marked * where
Fisher’s Exact test was done.
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Table 2:  Performing invasive  procedures
(venipuncture, setting IV lines, administering drugs,
intubation, defibrillation and suctioning)

2
NO. PROCEDURE 2009 2011 )é‘:’;::‘:
Wash hands before task .
1| ith sloool s 35 (87.5%) | 40 (100%) | P=0.05
2 | Wear plastic apron 14 (35%) |21 (52.5%) PE.(;“131
32.3
3 |Wear mask 17(42.5%) | 40 (100%) | , 0
4 |Wear gloves 40 (100%) | 40 (100%) | P=1.00
5 |Discardsharpsintothe a7 g5 5o | 40 (100%) | P=0.24*
sharp bin
6 |Remove gloves 40 (100%) | 40 (100%) | P=1.00
7' | Remove mask 17 (42.5%)| 40 (100%) | [, 35
Wash hands with alcohol 0 9 _
8 | ubs after the fask 40 (100%) | 40 (100%) | P=1.00

Note: All analyses are Chi-squared tests, except those marked * where
Fisher’s Exact test was done

There appears to be an improvement in all the tasks,
some more than the others. All the 40 students in
Group B washed their hands before a task with alcohol
rubs, wore masks and removed the masks when
performing invasive procedures, discarded sharps into
the sharps bin, wore gloves and removed them after
procedures and washed hands with alcohol after tasks.
There was a statistically significant improvement in the
practice of wearing and removing masks among students
when performing invasive procedures (P < 0.001).
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Table 3: Performing Non -Invasive procedures
(assisting with patient’s personal needs, performing
ECG, preparing equipment, placing O2 mask on
patients and administering nebulizers)

X* VALUE
NO YEAR 2009 2011 P VALUE
Effective Practice Yes Yes
1 | Wash hands before task 12 (30%) | 32 (80%) 20.20
P<0.001
2 | Wash hands after task 10 (25%) |39 (97.5%) 44.29
P<0.001

Discussion

Often times it is an epidemic or outbreak affecting
lives that drives a much needed change.” Humans
generally seem to need something like this to believe
and accept a change and this has been so from beginning
of time. Updated guidelines for standard precaution
practices are made available online for all and a lot of
effort has been made by WHO and NIOSH to improve
awareness and encourage the use of PPE amongst
health care workers." Despite this there are indications
that adherence to standards is still suboptimal among
healthcare workers.* Medical students are future
doctors and the introduction of appropriate PPE use
and inculcating the culture of patient safety in this
group will be a mechanism by which attitudes can be
changed as there appears to be no uniformity in the use
of PPE among health care workers."”"” Standard practice
and use of the PPE devices is started in the pre-clinical
phase and spirals out to more complex integration in
the clinical phase and it is in the clinical phase that
students get to put to practice most of what they are
taught in our university. The teaching of these standard
practices and use of PPE is included in the time table
as part of clinical skills learning. Prior to this, during
semester 6 (year 3), when students began their clinical
phase they were taught how to perform selected skills
like scrubbing, gowning and gloving besides other skills.
There were no sessions focussed mainly on PPE use and
standard precautions.
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A pilot study done in 2009 found that knowledge on
this subject was relatively good though a fair number of
students did not apply what they knew.” The results were
quite similar to another study where students’ knowledge
was adequate but adherence to practice was poor.’
There are suggestions that medical students are
not acquiring the necessary knowledge on standard
precautions despite increased teaching.”” In our
study, this group of students (Group B), have shown
improvement in knowledge, especially in the responses
to some of the questions compared to the previous group
(Group A) (Table 1) after educational interventions.

Having noted that there was still a place for
improvement, some changes were made in the way
standard precautions were taught to students in the
clinical phase. This was in the form of short lectures
during the orientation programme for entry in to clinical
phase, videos on correct techniques of PPE use during all
postings, placing posters on hand washing especially at
the wash areas and ensuring ready availability of hand
wash solutions and gloves wherever required. It has
been shown that though increasing knowledge should
enhance competence, strategies to improve adherence
to recommended use of PPE should focus on ready
availability of equipment, training and fit testing and
good communication practices.” In our study, there was
statistically significant improvement in the practice of
PPE among students after these changes were made.
80% washed hands before a task compared to only
30% before this exercise and 97.5% washed after a task
compared to 75% in the previous group. These findings
were similar to studies by Jeffe et. al. and Diekema et. al.
where they noted that there was significant improvement
in knowledge, attitude and behavior after students were
given training on universal precautions.s‘9

Improving practice among students is good but the
challenge is to ensure that there is long term effectiveness
in terms of knowledge and compliance as compliance
and adherence to recommended universal precautions
has been documented as lacking."” According to Kelly
on the online review titled ‘Addressing the Challenges
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of PPE Non-Compliance’ there are many reasons cited
for the lack of compliance; lack of time, perception that
using PPE interferes with the ability to perform the task,
physical discomfort or difficulty communicating when
wearing masks and PPE not available when needed.
If there is a strong culture of safety in the healthcare
setting, it has been shown to result in a higher rate of
adherence to standard infection control precautions
among employees, a decreased incidence of exposure
mishaps in hospitals, and fewer workplace injuries
among employees.” This is the kind of culture that
students should be exposed to during the learning years
if transference to practice upon graduation is to occur
and persist.

An interesting study was done on fourth year students
after they had training on infection control during their
second year. It demonstrated that although there was a
significant knowledge increase about infection control
immediately after participating in the intervention,
there was no significant knowledge retention about
infection control two years later suggesting that
retraining regularly may improve adherence and long
term knowledge retention.”” This is a challenge that
medical schools need to address and come up with ways
to ensure that it becomes so ingrained that it is practised
without conscious effort. Education on infection control
practices and why this need to be emphasised upon
should be continued throughout the course of their
study in the medical school.”™"

Student learning is mostly driven by assessment,
thus, perhaps inclusion of PPE and the techniques
of use in assessments like OSCE would reinforce the
importance to students.”” Any assessment tool like
objective structured practical skills (OSPE) or multiple
choice questions (MCQ) or formative assessment
during bedside teaching could be used to emphasise the
importance of infection control and use of PPE. Results
from a study on beliefs and attitudes of medical students
regarding hand hygiene suggested that future educational
approaches should include clear presentation of the
evidence of effectiveness of hand hygiene, availability of
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alcohol-glycerol hand rub at the bedside, better practice
by senior doctors (role models), feedback from teachers
at the bedside, and inclusion of hygiene marks in all
clinical teaching.” The inclusion of standard practice in
our OSPE assessment for example, being incorporated in
an intravenous line insertion station, is something that
is already in practice in our university.

In a busy setting like the A&E it becomes a challenge
for the nurse supervisors to keep an eye on all the
students and their practices. Thus there is significant
dependence on the healthcare workers in the department
to monitor the students and provide feedback.
Immediate feedback by their supervisors during sessions
in the hospital would be more meaningful and students
are more likely to comply. Immediate personalised
performance feedback has been shown to be effective
at improving and maintaining adherence to hand
hygiene.” There is a hidden challenge here which is to
have uniformity in practice of PPE by the healthcare
workers which has been found to be very varied within
departments, hospital, inter-hospital and even among
different countries. This can serve to confuse and deter
student practice and compliance.” Regular training of
healthcare workers should be carried out to standardise
practice which would then help change the culture of
the present inconsistent practices among them.

During clinical postings students follow and observe
health personnel who range from nursing aides to doctors
whose practices will influence their own practices.
Teaching by example (role modelling) is an important
method of ensuring that students maintain good practices.
One of the objectives of a study done by Michelle et. al.
was to determine the effect of the mentor’s hand hygiene
practices on student’s hand hygiene rates during clinical
rotations. They found that the mentor’s practice of hand
hygiene was the strongest predictor of the student’s
rate of hand hygiene.” Sub-optimal compliance with
Universal Precautions among operating room personnel
was demonstrated in a study which is an important
example of a negative influence to students who are in
their operating theatre (OT) rotation."”
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The Handwashing Liaison Group has pointed out that
‘The failure of healthcare workers to decontaminate
their hands reflects fundamentals of attitudes, beliefs
and behaviours’.” There are studies looking at
behavioural interventions to improve infection control
practices. None of the behavioural theories appear
to predict behaviour but suggest that some of the
common constructs in each theory (beliefs, perceived
health threats, attitudes, cues, subjective norms,
perceived behavioural control, intention and the stages
and processes of change) can be integrated into an
intervention to improve infection control practices.’**’
It has been suggested that attitudes to hand-washing
and perception of infection risk are not significantly
associated with hand-washing practice, whereas peer
behaviour might be a significant influencing factor."

There were limitations to the study especially in terms
of sample size which is relatively small and the fact
that the same group was not reassessed after enhanced
teaching. This was a logistic problem as the students
moved on to the next semester and there was a need
to implement the changes and allow for a period of
time to lapse before we assessed again. There was also
the possibility of the second group being aware of being
observed though remote.

Conclusion

The results of this study showed that there is better
awareness and practice when emphasis is made on PPE
use in medical school. In summary, strategies to improve
students’ attitude and compliance would need to include:

1. Culture change in the safety practices in healthcare
system where students get their clinical training

2. Infection control and use of PPE be made part of
formative or summative assessment

3. Educating the teaching faculty to ensure they
become good role models

4. On the spot feedback by faculty and healthcare
staff

5. Constant exposure during their postings.

10.

11.

12.

13.

14.

15.

16.

17.

18.
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