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Veena Manjunath, Shwetha Vadnal Revanappa, Satish Shivraj Patil, Jayasimha Vedalaveni Lakshminarayan
Department of Microbiology, SS Institute of Medical Sciences & Research Centre, Davangere, Karnataka, India.

Abstract

Introduction: Rise of major Healthcare associated infections (HAIs) can be mitigated by inculcating good
infection control practices which can only be possible by proper and timely educational training of healthcare
workers.
Aim: To reinforce infection prevention and control knowledge and practices of nursing staff through proper
training program- To conduct the training in multiple sessions, to assess the immediate outcome of training
program by conducting Pre and Post test (in written format only)
Materials and Methods: This study was done in a tertiary care hospital in Davangere, Karnataka over a period
of 2 years. Healthcare workers including 144 nurses and 12 doctors underwent training in four sessions where
knowledge on how to identify, audit and conduct surveillance of major healthcare associated infections,
management of needlestick injuries were imparted through interactive lectures and video demonstrations
followed by hands on hand hygiene, proper use and disposal of personal protective equipments. Pre and Post
test were given to know their basal knowledge and effect of our training intervention. Data was collected,
analyzed and tabulated.
Results: Out of four sessions covering a total of 144 nurses, 84 were trained before the onset of COVID-19 and
remaining 60 were trained in the latter half of 2021, when the lockdown was relaxed in our region. The mean
total Knowledge score in pre test and post test was 5.93 ± 1.336 and 7.95 ± 1.040. The mean difference was
-2.021 and it was statistically significant by paired test. (p - 0.001). The mean total practice pretest and post test
score was 3.57 ± 1.48 and 4.56 ± 1.114. Paired t test showed significant mean difference between the pretest
and post test score. (p - 0.001).
Conclusion: Our training intervention was effective in increasing their awareness on proper infection prevention
and control practices. Repeated training and retraining of healthcare care workers have to be carried out to
prevent and control healthcare associated infections.
Key words: Infection Control, nurses training, Healthcare associated infections, Assessment, universal
precautions, hand hygiene
Introduction
Healthcare facilities are always at high-risk
environments for the development and spread of
Health care associated infections. Addressing the
challenges involved to mitigate these outbreaks,
needs to consider the interplay of host, pathogen and
environment including the healthcare personnel from
all aspects[1]. Good Infection prevention and control
measures and practices reduce the opportunities
for resistant pathogens to spread in healthcare

facilities[2]. However, a lack of adequate system in
place and infrastructure for infection prevention and
control in many healthcare facilities contributes to the
development of healthcare associated infections and
the spread of resistant pathogens[3,4]. Thus it is vital to
adapt a holistic approach training program to address
the challenges posed in containing the healthcare
associated infections in a healthcare facility. In this
regard, the way a modern healthcare organization/
facility operates is very critical. Societal and cultural
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demands, priorities and values, Policy and financial
uncertainty should be kept in mind before planning
for strategies to strengthen the existing practices
for better healthcare services[5]. Organization or an
establishment can improve its healthcare plans
by continual education and training of staff as it is
a known fact that education on infection control
improves health professionals adherence to standard
precautions and thereby prevents and control the
spread of diseases/ infections in the hospital[6].
Whenever we talk on education or training programs,
it is for instance, teaching infection control in nursing
education is valuable for preventing nosocomial
infection and reducing the infection rate because,
worldwide nurses are on the front lines in caring
for infected patients[7]. These frequent interactions,
while providing daily care, puts the nurses in highest
risk zone of transmission of infection[8-11]. In this
regard, educating the healthcare personnel from
doctors to housekeeping staff is a very essential
step towards mitigating the transmission of
healthcare associated infections. Thus, Centres
for diseases (CDC) emphasizes that education
on the principles and practices for preventing the
transmission of infections should be given to all
HCWs. These education and training programmes
should be conducted regularly[12]. But not all hospitals,
especially in developing countries are able to carry
out proper infection control practices and regular
training programs because of several influences
such as knowledge deficient, government readiness,
and absence of modern equipment necessary
for infection control[13,14]. Conducting continuous
training programs to adopt the good infection control
practices seems to be the only solution in controlling
healthcare associated infections. But compliance by
nursing students, nurses, doctors, and other members
of infection control team is a major challenge[15]. In our
tertiary care hospital, infection prevention and control
is at a budding stage. If this has to stand strong and
become a robust system, we need to have the best
of nursing staff. And this can happen only when they
are well trained. With the vision of strengthening their
knowledge and practices, we observed the need for
such a program and thus initiated it and planned it’s
execution in multiple phases so as to cover all the
nurses, housekeeping staff and eventually doctors
too.
Materials and Method:
Present study was carried out (in 4 sessions) at a
tertiary care centre, for over a period of two years.
Members of Hospital Infection Control Committee
(HICC) and department of Microbiology, planned to
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conduct training program for nurses as there were
some deficiencies observed during the HICC rounds
in the hospital. This called for a need to start training
and reinforcement of knowledge and practices
among nurses. Thus, a preliminary meeting was held
with the Medical Director, Nursing Superintendent to
conduct the training sessions. As there were more
than 300 nurses, multiple training sessions were
planned. Nurses from sister concern College also
requested to participate and thus 17 of them who were
interested were included in the first two sessions.
Next two sessions were done only for nurses from
our institution. A total of 144 nurses from various
departments including critical areas (Intensive
Care Units-ICUs) were included in this educational
training program. We intended to create awareness
on identifying, auditing and surveillance of major
healthcare associated infections (HAIs) Healthcare
associated infections like catheter associated
urinary tract infections (CAUTI) Ventilator associated
Pneumonia (VAP), Surgical site infections(SSI),
Cather related blood stream infections (CRBSI) and
practices on management of needle stick injury,
Hand hygiene and biomedical waste management.
Educational program was carried out in two sessions
before the onset of ongoing pandemic COVID -19. A
total of 82 nurses were covered in the program. In
the first session, 40 (30 from SSIMS&RC, 10 from
JJMMC) nurses and in the second session 44 (37
from SSIMS & RC, 7 from JJMMC) were trained. But
with the onset of COVID -19 pandemic and lock down,
further sessions could not be carried out. In the latter
half of 2021, when the lockdown and other rules
were relaxed in our region, we resumed the training
program but including nurses from SS institute of
medical sciences only. Two more sessions covering
30 nurses per batch were conducted. Thus, by the end
of October 2021, a total of 144 nurses (40+44+30+30)
were trained. Eminent faculty from the department
of Microbiology and Hospital infection control team
who have been trained at JIPMER were the resource
persons. Interactive lectures followed by video
demonstrations and hands on training regarding
hand hygiene were carried out. Participants were
divided into group of 6-8 during hands on session.
Before the sessions started, a Pre-test was given to
all the participants to assess their basal knowledge
on good infection control practices. At the end of
all the sessions, a Post-test was given to find out
the effectiveness of our training. Questionnaire was
developed and validated by the subject experts.
There were 9 questions covering the knowledge part
(Hand hygiene, PPE, Needlestick injury, Bio medical
waste management and components of Healthcare
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associated infections) and 6 questions covering the
practice aspect (Management of MRSA, disinfection
procedures, waste disposal practices, donning
and doffing procedure and spill management). The
rationale of conducting pre and post test was a part
of preliminary assessment to check the immediate
effect of our training program which covered
both knowledge and practice aspects of infection
prevention and control in day to day practice. Though
our staff nurses do follow good practices, there are
some areas in which they lack knowledge and do not
follow the practices in an orderly manner. Thus, the
questionnaire was kept simple and would take around
10 min to answer. (Please find the questionnaire
below). Responses were collected, results analysed
and tabulated. Oral Feedback from the nurses was
also obtained regarding the training program. In
order to continue this training program, every second
Thursday of the month has been designated for
Infection control and prevention classes. Only 12
doctors participated in the training program and 7 of
them were from various intensive care units (ICUs),
they were already following best practices. Thus,
their data is not included in the present study. But the
same may not hold good for doctors working in other
areas. Hence, we found that even doctors including
interns, post graduates and consultants have to be
included in the future training programs. We also
realised that such sessions have to be conducted for
house-keeping staff with much emphasis on needle
stick injuries and biomedical waste disposal.
Aim:
1. To reinforce infection prevention and control
knowledge and practices of nursing staff through
educational intervention.

2. To assess the immediate outcome of educational
intervention by conducting Pre and post test (in
written format only)
Ethical clearance Permission from Institution ethics
board (IERB) has been obtained to publish the data
collected during the educational training program.
SPSS (Statistical Package for Social Sciences)
Version 20. [IBM SPSS statistics (IBM corp. Armonk,
NY, USA released 2011)] was used to perform the
statistical analysis. Descriptive statistics of the
explanatory and outcome variables were calculated
by mean, standard deviation for quantitative variables.
Paired t test was used to test the mean difference
for two variables of the same subject. The level of
significance was set at 5%.
Results: A total of 144 nurses were trained in multiple
sessions.
Total participants - 144, out of which,46 (32%) were
male nurses and 98 (68%) female nurses (Graph 1).
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Graph-1 shows the number of participants from
various departments.

TABLE-1 : Scores of - Knowledge based questions (K-1-K-9) in Pre-test and Post test.
Questions
K-1
K-2
K-3
K-4
K-5
K-6
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Pre test
Post test
Pre test
Post test
Pre test
Post test
Pre test
Post test
Pre test
Post test
Pre test
Post test

N
144
144
144
144
144
144
144
144
144
144
144
144
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Mean
.94
.97
.59
.97
.78
.92
.38
.94
.88
.97
.80
.60

Std. Dev
.243
.165
.493
.184
.417
.267
.486
.243
.324
.184
.402
.492

Mean Difference

p value

-.035

.166

-.375

.000

-.146

.001

-.563

.000

-.083

.010

.201

.000
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K-7
K-8
K-9

Pre test
Post test
Pre test
Post test
Pre test
Post test

144
144
144
144
144
144

.25
.85
.47
.80
.85
.94

.435
.354
.501
.402
.354
.243

-.604

.000

-.333

.000

-.083

.018

Knowledge score in pre- test and post- test was 5.93 ± 1.336 and 7.95 ± 1.040.
TABLE-2: Scores of Practice based questions (P-1-P-6) in Pre-test &Post test.
Questions
P-1
P-2
P-3
P-4
P-5
P-6

Pre test
Post test
Pre test
Post test
Pre test
Post test
Pre test
Post test
Pre test
Post test
Pre test
Post test

N
144
144
144
144
144
144
144
144
144
144
144
144

Mean
.69
.49
.26
.85
.42
.43
.81
.92
.47
.90
.91
.97

Std. Dev
.462
.502
.442
.354
.495
.497
.961
.277
.501
.307
.288
.165

Mean Difference

p value

.208

.001

-.590

.000

-.014

.800

-.104

.201

-.424

.000

-.063

.029

Mean difference of 0.986 and standard deviation was 1.480 and 1.114 in pre and post test scores.
TABLE-3: Mean Standard Deviation (SD) and p value of pre & post test scores.
Total score
Knowledge
Practice
Total

Pre test
Post test
Pre test
Post test
Pre test
Post test

Mean
5.93
7.95
3.57
4.56
9.41
12.53

N
144
144
144
144
144
144

Std. Dev
1.336
1.040
1.480
1.114
1.980
1.896

Mean Difference

p value

-2.021

0.001

-0.986

0.001

-3.118

0.001

Mean difference of 2.021 and standard deviation was 5.93 ± 1.336 and 7.95 ± 1.040 in Knowledge based pretest and post- test scores. Mean difference of 0.986 and standard deviation was 1.480 and 1.114 in practice
based pre and post test scores.
Discussion:
Present study was aimed to educate and train the
nurses regarding infection control practices to prevent
and put a check on Hospital acquired infections.
Nurses who are the torch bearers of any healthcare
facility, need to be empowered with good knowledge
and practices. Usefulness of educational training
in mitigating the spread of infections across any
healthcare facility is a well-known factor. It influences
the better healthcare practices among working
staff. To impart better knowledge on identifying
major Healthcare Associated Infections (HAIs) we,
conducted interactive lectures on Catheter related
blood stream infections (CRBSI), Ventilator associated
Medica Innovatica

Pneumonia (VAP), Catheter associated urinary tract
infections (CAUTI) and Surgical site infections (SSI)
identification. An overview of bundle care approach
and surveillance & auditing was also given in the
mode of interactive lecture. To estimate the baseline
knowledge of participants, we gave a pre- test and
to know the effectiveness of our training, a post test
was given at the end of all sessions. We noticed that
the mean total Knowledge score in pre-test and posttest was 5.93 ± 1.336 and 7.95 ± 1.040. The mean
difference was -2.021 and Standard deviation of 1.336,
1.040 and it was statistically significant by paired t
test (p-0.001). Our results are similar to study done
by Kim[16]. Significant p value implies that interactive
Jan - Jun 2022, Volume 11, Issue 1
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lectures (knowledge part) have been useful for the
stake holders. The fact that knowledge is essential for
practice is in alignment with a study that shows that
the level of knowledge about infection control can be
used to predict the practice of infection control[17]. This
is also validated by another who found that there is a
significant relationship between the extent to which
the nurses practice is evidence-based practice and
nurses knowledge of the practice[18]. It was observed
that Question addressing the knowledge component
of probability of transmission of viral infections
following needle stick injury (K6), the score is reduced
from 0.8 to 0.6. Possible explanation could be that
the respondents have mistakenly marked it wrong or
our lecture might have not been clear on this point so
that they might have got confused.
We also noted that question on disposal practice
of is biomedical waste (P3), there was marginal
improvement of post test score compared to pretest score the possible reason for marginal post test
score compared to pre-test score could be that the
information given to them by us might not have been
sufficient or might not have been imparted properly.
This issue could be overcome by giving more learner
centred activities instead of just lectures.
Mean total of Practice based pre and post test scores
in our study was 3.57 ±1.48 and 4.56±1.114. Paired t
test showed significant difference between the two
scores (p-0.001). Our study showed Mean difference
of 0.986 and standard deviation was 1.480 and 1.114
in pre and post test scores respectively regarding
practice-based questions. We had covered topics
like use of PPEs, hand hygiene and management of
needle stick injury in the practice -based section. It
has been reported that injection-related accidents
occur due to insufficient knowledge regarding bloodmediated infections and non-compliance with worker
safety guidelines in standard precautions[19]. Many
studies have shown that there is low awareness
and performance in wearing protective equipment in
relation to compliance with standard precautions[20-22].
Thus, we wanted to ensure that our nurses were aware
of and inculcated safe infection control practices by
conducting above educational training program.
Limitations:
Our study has some limitations like in the first two
sessions, nurses from two different colleges were
included. Thus, the results cannot be generalised
and may not reflect the true knowledge and practice
of our Institution. But the subsequent sessions
included nurses from our institution. Secondly,
we could not conduct similar educational training
program for Interns, post graduates, consultants and
80
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housekeeping staff. This needs to be carried out in
near future to ensure the best infection prevention
and control practices across the hospital.
Thirdly, more activity -based approach could have
been planned to impart the information in a better way.
This could not be done due to the pandemic situation
and time constraints. But will be implemented in our
future training programs.
Conclusion:
Our study is a small attempt towards inculcating
good infection control practices among the nurses
working in out tertiary care centre. Participants in
all four sessions have showed positive responses.
Repeated sessions are needed to cover the entire
task force of nurses, doctors and housekeeping staff.
Regular auditing of practices in place after these
sessions have been planned and will be conducted
periodically. Other Hospitals must be encouraged to
put more efforts into their infection control training
programmes and increase nurses’ knowledge on
infection control measures. This could be done by
conducting periodic educational training programs
followed by assessment of infection control
knowledge and practices.
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