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Introduction: Assessing and improving infection prevention and
control (IPC) knowledge and practicing skills among medical
students who are the future medical practitioners is crucial for
reducing the burden of healthcare-associated infections (HAIs).
In this study, we assessed the IPC knowledge of undergraduate
clinical-year medical students before and after interventional IPC
modular training and evaluated the effectiveness and students’
perception on structured modular IPC training presented to them.
Methods: This cross-sectional interventional study was
conducted on single medical cohort comprising of 145 final-year
undergraduate medical students of the academic year 2022-23 at
COMHS. Pre-test, post-test, and feedback questionnaire were
used as the assessing tools. The data were collected, entered
into Excel sheet, and analyzed using SPSS software version 22.
McNemar and Paired-T tests were carried out, and a P-value<0.05
was considered significant. Feedback of the questionnaire was
analyzed using 3 Point Likert Scale as agree, neutral, and disagree.
Results: Overall, mean IPC knowledge scores after training
(37.65+1.37) was significantly higher as compared to before
training (25.13+4.51). Prior knowledge scores on certain aspects
of IPC such as duration of hand washing, steps of hand washing,
sequence of donning and doffing of PPE, use of N95 mask, and
appropriate sharp and needle precautions, and biomedical waste
management were varied from 13.6% to 65.6%. However, overall
participants’ knowledge (P<0.001) on these aspects increased
significantly after the training. The majority of the participants
(>90%) perceived IPC training as an excellent tool to improve
IPC knowledge and practicing skills.

Conclusion: IPC training had a significant impact in gaining
adequate IPC knowledge and practicing skills among our
participants. Therefore, it is recommended that IPC training
should be implemented in the undergraduate medical curriculum
with greater emphasis on practicing skills.
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Introduction
In recent years, nosocomial infections, also
referred to as healthcare-associated infections
(HAIs) or hospital acquired infections, have
become major and serious health problems
worldwide (1, 2). HAIs are defined as infections
that develop in a patient 48 hours or more
after hospital admission and was not present
or incubating at the time of admission or
within 10 days of discharge (3). Healthcare
workers [HCWs] often acquire these infections
or transmit infections to patients more often
during healthcare delivery (3, 4). Hundreds of
millions of people are affected by HAIs every
year worldwide, many of which are completely
avoidable (5). Approximately 5-15% of the
hospitalized patients acquire new HAIs with
an increased frequency among patients treated
in intensive care units and 1 in 10 affected
patients die of HAIs (5-8). Surgical wound
infection, central line associated bacteremia,
and catheter-associated urinary tract infection
(CAUT]I) are the frequent nosocomial infection
among hospitalized patients (9, 10). Healthcare
providers are the major transmitters of HAIs
from one patient to another. Additionally, they
are at risk of exposure to HAIs. Exposure to
infectious diseases is one of the most frequently
recognized occupational health hazard among
HCWs (11). Moreover, the recent COVID-19
pandemic  demonstrated the importance
of compliance among HCWSs to standard
infection prevention control (IPC) guidelines
recommended by World Health Organization
(WHO) to protect self and others (12). IPC is
an indispensable substructure of healthcare
system and is defined as any policy or procedure
that focuses on providing improved healthcare
delivery to curtail the transmission of infections
in healthcare settings (13, 14). Several factors
contribute to achieving high levels of infection
control measures such as enhancing knowledge,
attitude, and practice about infection prevention
and control among HCWs, providing Personal
Protective Equipment (PPEs), conducting
training workshops, and constant monitoring
of HCWSs’ infection control practices at the
workplace.

Safety of HCWs is the priority, and it
necessitates healthcare professionals to have an
ample knowledge concerning IPC guidelines.
Health science students are exposed to hospital
environment during their clinical training and are
at risk of acquiring and transmitting infections
(15). Therefore, early provision for IPC training to
undergraduate medical students before they start
their clinical training is the cornerstone to make
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them more knowledgeable and skillful regarding
transmission of infections and ways to protect
themselves and others from HAIs (15). Oman
has implemented an accreditation system for
medical institutions for more than a decade, and
one of the assessment indicators for accreditation
is patient safety in medical institution aimed at
reducing the burden of HAIs (16). However, IPC
training was made mandatory for all HCWs and
health science students in 2021. Literature search
reveals ample evidence related to assessment of
knowledge, attitude, and practice (K AP) towards
infection prevention and control among HCWs
and health science students (15, 17-19). However,
studies related to the introduction of a structured
IPC training module at undergraduate level and
evaluation of its impact on improving health
science students’ IPC knowledge and skills
are limited. Hence, the current study aimed to
assess the knowledge of undergraduate clinical-
year medical students concerning IPC measures
with a focus on standard precautions, hand
hygiene, appropriate use of personal protective
equipment (PPE) including donning and doffing,
respiratory hygiene and cough etiquette, safe
sharp and needle precautions, and biomedical
waste management. Subsequently, we provided
hands-on experience through modular IPC
training program by Ministry of Health (MOH),
Oman accredited hospital infection control team
and evaluated its effectiveness in enhancing
participants’ IPC knowledge and skills.

Methods

The current cross-sectional interventional
study evaluated the efficacy of a structured [PC
training module in enhancing the participants’
knowledge on infection prevention strategies
as well as perception of modular IPC training
conducted at COMHS in collaboration with
Infection control team of Ministry of Health,
Oman. The study was approved by Institutional
Ethic and Review committee [Approval
number: NU/COMHS/EBC0029/2022], College
of Medicine and Health Sciences (COMHS),
National University, Oman. COMHS follows
six-year undergraduate medical program (MD1
to MD6); MDI and MD2, MD3 and MD4, and
MDS5 and MD6 are categorized as premedical,
preclinical, and clinical years, respectively. By
convenience sampling technique, the cohort
of clinical-year (MD6) undergraduate medical
students were included as study participants.
There were 145 eligible students in MD6. All
students were explained about the purpose and
benefits of the study.

Inclusion criteria: All MD6 students who
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gave written informed consent to participate and
completed all the components of the study were
included in the study.

Exclusion criteria: All MD6 students who
were unwilling and those who participated but
missed one or more components of the study or
with incomplete data were excluded from the study.

Study design: Figure 1 represents the flow
chart of the study design. A modified pre-
test and post-test questionnaire, pre-validated
and tested by infection control experts and
microbiologists for content and reliability was
used for assessing the knowledge and attitude
of IPC among participants. The pilot study was
conducted on 10% of the clinical year students
of different batches to ensure the content of the
instrument after face validity was ensured by
senior colleagues (n=3). We conducted a statistical
analysis of the construct validity of the individual
items of the tool using the Pearson correlation
coefficient; we found a statistically significant
correlation. Cronbach’s alpha coefficients of
0.81, 0.83, and 0.84, respectively, indicate that
the items of the tool are reliable. Pre-test and
the post-test were comprised of questions on
IPC knowledge such as hand hygiene, isolation
precautions, Personal Protective Equipment
(PPE), respiratory hygiene, cough etiquette, safe
sharp and needle precautions, biomedical waste
management, and Oman’s HCWs vaccination
guidelines. Pre-test was administered through
online Google form. Responses were collected
from the participants. The next day, structured
educational training on IPC was delivered to

participants by Ministry of Health (MOH), Oman
accredited infection control experts through
combination of didactic lectures, simulation, and
practical demonstration of skills. Improvement in
knowledge and correct practicing skills of IPC
such as hand hygiene, donning and doffing of
PPE, respiratory and cough etiquette, needle-stick
precautions, and biomedical waste management
by students was assessed through post-test and
individual student’s demonstration of skills in
the presence of infection control experts. Finally,
an anonymous pre-determined self-administered
questionnaire feedback was administered through
online Google form to evaluate the students’
perception on the effectiveness of IPC modular
training in enhancement of their [PC knowledge
and practicing skills.

Data collection and data management

The pre-test, post-test, and feedback data were
collected, entered into Excel sheet, matched by
the respondent, cleaned for errors, and utilized for
statistical analysis. For all pre-test and post-test
sections, a correct response of each categorical
variable was scored 1 and incorrect response was
scored 0.

Statistical analysis

Statistical Package for the Social Sciences
version 22 was used for statistical analysis. The
total and section scores were calculated before and
after the intervention to ascertain the quantitative
impact on students’ performance. Paired T-tests
were applied to find the statistical significance

Assessed for eligibility (n=145)

Exchided (n=20)

o Incomplete participation/
absent/ declined to (n=20)

Participants included (n=125)

|  Allocation

Sensitization of students on Modular infection prevention and control [IPC] program

Pertest and Post-test on IPC knowledge and feedback auestionnaire are framed and validated

l

Follow up

Administration of Pre-test Google form to all participants through institutional email

- Theory lectures and practical session on IPC to all participants by MOH IPC team
- Assessment of students” practicing skills of IPC such as hand hygiene, donning &
doffing of PPE, respiratory and cough etiquette, biomedical waste management

Admmaistration of Post-test on IPC and feedback questionnaire

Compilation of data & Quantitative and Qualitative analysis of the data

l l Analysis
| Compiimion of dm & Gumtiasive sad Guatisave sty st dun |

Figure 1: Consort flow chart of the study design
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between means and standard deviations, and
pair-wise analysis for categorical responses were
carried out using McNemar test. P-value<0.05
was considered as significant.

Results

In total, 125 participants were included in
the study after applying inclusion and exclusion
criteria. Table 1 shows that the overall mean
knowledge scores after training (37.65+1.37)
were significantly higher compared to before the
training (25.13+4.51, P<0.001).

Tables 2 and 3 display knowledge scores of
each item of IPC. 113 (90.4%) out 125 participants
agreed that the primary goal of standard
precaution was to reduce infection even before
the intervention. In the section of hand hygiene,
the least correctly answered questions before
training were related to the duration of hand
washing with soap and water (45.6%), alcohol-
based hand rub (52.8%), and correct sequence of
hand washing (61.6%). With respect to knowledge
about 5 moments of hand hygiene, only 66.4%
answered that hand washing was necessary after
touching the patient’s surrounding. In the section
on PPE, the least correct responses were received
for questions pertaining to correct sequence of
donning (46.4%) and doffing (13.6%) of PPEs.
The correct responses to questions on respiratory
hygiene and cough etiquette varied between 44%
and 74%, with only 44% participants knowing
the difference between airborne and droplet

infection. Lastly, prior knowledge related to
sharp and needle precautions and biomedical
waste management was inadequate, with less
than 50% correct responses to questions on “do
not recap the needle after withdrawing blood
(43.2%), mutilate the needle after use (40.8%),
discard all infectious waste to yellow-coded
container (44.8%), and disinfection of the surface
contaminated with blood spillage with sodium
hypochlorite (38.4%)”. Knowledge scores for
all items of IPC after the intervention varied
between 86% and 100%.

Figure 2 shows the students’ opinion on IPC
training session. The majority of our participants
(>90%) expressed that IPC training improved
their knowledge and practicing skills such as
correct steps of hand hygiene technique and
wearing personal protective equipment including
donning and doffing of PPE. More than 80% of
the students suggested such training sessions
should be held every year and preferably be
initiated in preclinical years.

Discussion

Workplace health and safety to protect HCWs
and patients is one of the topmost priorities in
the present times of high prevalence of HAIs
and antimicrobial resistance (20). Health science
students are at risk of exposure to HAIs early in their
professional career. Therefore, it is crucial to assess
and strengthen the students’ IPC knowledge and
practicing skills through an effective educational

Table 1: Effect of IPC training intervention on the students’ knowledge scores

Variables Before IPC After IPC Paired T Test
intervention intervention P-value

Section A: General concept of Infection prevention and control [IPC]

Mean score (Standard deviation) 4.07 (1.35) 6.8 (0.47) <0.001

Median score (Interquartile range) 4(2) 7 (0)

Section B: Hand hygiene

Mean score (Standard deviation) 9.70 (2.14) 13.71 (0.53) <0.001

Median score (Interquartile range) 10 (3) 14 (0)

Section C: Personal protective equipment [PPEs]

Mean score (Standard deviation) 3.7 (J.13) 5.81 (0.44) <0.001

Median score (Interquartile range) 4(2) 6 (0)

Section D:Respiratory hygiene and cough etiquette

Mean score (Standard deviation) 3.55 (1.24) 5.76 (0.51) <0.001

Median score (Interquartile range) 4(1) 6 (0)

Section E: Safe sharp and needle precautions

Mean score (Standard deviation) 4.13 (0.88) 5.65 (0.55) <0.001

Median score (Interquartile range) 4(1) 6 (1)

Section F: Knowledge about recommended vaccines for HCWs and biomedical waste management

Mean score (Standard deviation) 1.9 (0.76) 2.8 (0.42) <0.001

Median score (Interquartile range) 2(1) 3 (0)

Total

Mean score (Standard deviation) 25.13 (4.51) 37.65 (1.37) <0.001

Median score (Interquartile range) 20 (6) 38 (2)

Paired T test was used data analysis.
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Table 2: Students’ IPC knowledge scores on sections of general concepts and hand hygiene - before and after IPC intervention

Variables Knowledge Knowledge McNemar
score before IPC score after IPC  test
intervention intervention P-value
Correct Correct
responses: responses:
frequencies (n)  frequencies (n)
and percentage  and percentage
(%) (%)

Section A: General concept of Infection prevention and control [IPC].

Cross-infections in the hospital occur only between patients ['FALSE’]. 60 (48%) 120 (96%) <0.001

The primary goal of standard precaution is to reduce infection [TRUE’]. ~ 113 (90.4%) 123 (98.4%) 0.013

Standard precautions are recommended only whenever there is a risk of 56 (44.8%) 120 (96%) <0.001

exposure to blood and body fluids ['FALSE’].

Transmission-based precautions are also referred to as Standard 34 (27.2%) 111 (88.8%) <0.001

precautions ['FALSE’].

Early initiation of antibiotics is recommended for all patients diagnosed 67 (53.6%) 119 (95.2%) <0.001

with pharyngitis [FALSE'].

Infections that become evident within a day of hospital admission 71 (56.8%) 119 (95.2%) <0.001

[‘FALSE’].

Infections that become evident after 48 hours of hospital admission 103 (82.4%) 122 (97.6%) <0.001

[Correct answer is “TRUE’].

Section B: Hand hygiene

Hand hygiene is the single most effective method to prevent HAIs 89 (71.2%) 125 (100%) <0.001

['TRUE'].

As per WHO recommendation, minimum duration for hand washing 57 (45.6%) 120 (96%) <0.001

with soap and water [50-60 seconds].

As per WHO recommendation, minimum duration for alcohol-based 66 (52.8%) 121 (96.8%) <0.001

hand rub [20-30 seconds].

One should take off all hand and wrist jewelry before hand washing 113 (90.4%) 125 (100%) 0.013

['TRUE'].

Arms should be bare below the elbow ["TRUE’]. 96 (76.8%) 108 (86.4%) 0.088

Knowledge about correct sequence of hand washing procedure [ONE 77 (61.6%) 122 (97.6%) <0.001

OPTION].

Wearing glove without prior hand hygiene is permissible before an 80 (64%) 122 (97.6%) <0.001

aseptic procedure [ ‘FALSE’].

Wearing artificial nails or nail products while hand washing is allowed 91 (72.8%) 123 (98.4%) <0.001

[‘FALSE’].

Alcohol-based hand rub is preferred over hand washing with soap and 77 (61.6%) 121 (96.8%) <0.001

water if hands are soiled ['FALSE’].

Knowledge about 5 moments of hand hygiene.

Before touching a patient. 120 (96%) 123 (98.4%) 0.375

Immediately before performing a clean or aseptic procedure. 110 (88%) 120 (96%) 0.031

After contact with body fluids regardless of whether gloves were used or 115 (92%) 122 (97.6%) 0.092

not.

After touching a patient. 98 (78.4%) 122 (97.6%) <0.001

After touching patient surroundings. 83 (66.4%) 119 (95.2%) <0.001

McNemar test was used for data analysis.

training. Adequate IPC knowledge would help
them to take necessary preventive measures during
clinical training and later during their professional
life to protect self and patients from HAIs. Ample
evidence suggests that undergraduate health
science students lack adequate IPC knowledge.
However, we could not find studies related to
the implementation of IPC training module in
undergraduate medical curriculum and evaluation
of its effectiveness in improving health science
students’ knowledge and practicing skills of I[PC.
To the best of our knowledge, it is a study first of its
kind in Oman. In this study, we aimed to introduce
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and explore the effectiveness of IPC training in
enhancing IPC knowledge and practicing skills
among undergraduate clinical-year medical
students at COMHS. We used a structured IPC
training module comprising of the combination
of didactic lectures, simulation, demonstration of
skills such as hand hygiene, donning and doffing
of PPE, wearing N95 mask, safe sharp and needle
precautions, and others, followed by assessment
of the participants’ practicing skills. This
modular IPC training was delivered by accredited
infection control experts from Ministry of Health
(MOH), Oman.
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Table 3: Students’ knowledge scores on sections PPE, respiratory and cough etiquette, safe needle precautions, and biomedical
waste management and immunization - before and after IPC intervention

Variables Knowledge Knowledge McNemar
score before IPC  score after IPC test
intervention intervention P-value
Correct Correct
responses: responses:
frequencies (n) frequencies (n)
and percentage and percentage
(%) (%)

Section C: Personal protective equipment [PPEs].

There is no need to change the gloves between the patients” examination 99 (79.2%) 123 (98.4%) <0.001

[FALSE'].

Oral cavity examination of a patient requires wearing of gloves ["'TRUE’]. 112 (89.6%) 120 (96%) 0.096

Wearing gloves while withdrawing venous blood is essential ['TRUE’]. 101 (80.8%) 119 (95.2%) 0.001

Wearing face shield and mask is essential while dressing burns wound 71 (56.8%) 106 (84.8%) <0.001

['FALSE’].

Correct knowledge about steps of donning PPEs [ONE CORRECT 58 (46.4%) 122 (97.6%) <0.001

OPTION].

Correct knowledge about steps of doffing of PPEs [ONE CORRECT 17 (13.6%) 123 (98.4%) <0.001

OPTION].

Section D: Respiratory hygiene and cough etiquette.

Correct knowledge about difference between droplet and airborne 55 (44%) 118 (94.4%) <0.001

infection [ONE OPTION].

Cough/sneeze on your palms and clean the hands with alcohol rub 61 (48.8%) 121 (96.8%) <0.001

[FALSE'].

Cough/sneeze over shoulder if a napkin is not available [ TRUE']. 74 (59.2%) 110 (88%) <0.001

Keep 3 feet distance from others when coughing [ TRUE']. 89 (71.2%) 122 (97.6%) <0.001

Wipe your hands on the inside of your white coat after you cough or 93 (74.4%) 119 (95.2%) <0.001

sneeze ['FALSE'].

N95 mask must be thrown away after each use. 76 (60.8%) 117 (93.6%) <0.001

Section E: Safe sharp and needle precautions.

Healthcare providers are at risk of acquiring HIV following needle stick 122 (97.6%) 122 (97.6%) 1.000

injuries ["TRUE’].

HBV and HCV can be transmitted through needle stick injuries [ TRUE']. 115 (92%) 121 (96.8%) 0.180

After withdrawing blood from a patient, immediately recap the needle 54 (43.2%) 116 (92.8%) <0.001

['FALSE'].

Injection needles should be bent or broken after use [ TRUE']. 51 (40.8%) 97 (77.6%) <0.001

Used injection needles should be disposed of into leak proof container 82 (65.6%) 117 (93.6%) <0.001

['TRUE'].

The appropriate immediate action after pricking finger by LV. line needle 89 (71.2%) 121 (96.8%) <0.001

is dressing wound and inform infection control supervisor [ TRUE'].

Section F: Knowledge about recommended vaccines for HCWs and biomedical waste management

For the prevention of hepatitis B, immunizations are recommended for 114 (91.2%) 122 (97.6%) 0.057

all healthcare workers ["TRUE’].

Infective wastes such as soiled dressing material, human tissues etc. are 56 (44.8%) 117 (93.6%) <0.001

disposed of into yellow coded container [ TRUE'].

Surfaces contaminated with blood spillage in the hospital are disinfected 48 (38.4%) 118 (94.4%) <0.001

by using sodium hypochlorite solution ["TRUE'].

McNemar test was used for data analysis.

A recent study by Guevara et al. in Venezuela
demonstrated mean IPC knowledge score among
final year medical students as 18.1£1.62 (21). In
contrast, our study participants had a better
mean knowledge score (25.13+4.51) before
training. Final year medical students have
some basic overall knowledge about IPC but
lack practicing skills. This could be because
they had basic information of IPC during their
training in preclinical year courses. Nearly
half of our participants lacked knowledge on

J Adv Med Educ Prof- April 2023, Vol 11 No 2

certain key aspects of I[PC such as definition of
HALI, standard duration of hand washing and
steps of hand hygiene, donning and doffing of
PPE, appropriate use of N95 mask, safe sharp
and needle precautions, and biomedical waste
management. Similar findings were reported by
Nalunkuma et al. and Khubrani et al. (13, 22).
All our participants were aware of the
importance of hand hygiene, but nearly 50% were
unaware of standard time duration and steps of
hand hygiene before training. Contrastingly, a
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Training program improved my knowledge on infection prevention and

control [IPC]

Online Pretest done before IPC training helped me to understand key areas of

the IPC

IPC training increased my knowledge on hand hygiene techniques

After IPC training program, | can confidently perform steps of hand hygiene

correctly

After IPC training, | understood very well about PPEs

After IPC training, | can confidently perform donning and doffing of PPEs

After IPC, | clearly understood about droplet and cough etiquette

IPC training program enhanced my knowledge on biomedical waste

management

Overall training program fulfilled my expectations

Do you think this kind of IPC program is necessary and should be done every

year in the college of medicine for clinical year students?

nAgree

u Neutral

u Disagree

Figure 2: Students’ perception regarding the effectiveness of IPC training session

previous study demonstrated correct knowledge
about duration and steps of hand hygiene among
79% of the participants (22). Adherence to
proper hand washing is the single most infection
prevention strategy, and failure to have adequate
knowledge on proper hand hygiene increases
the risk of infection transmission between
HCWs and patients (23). Therefore, enhancing
knowledge and practicing skills of hand washing
among HCWs including health science students
plays a pivotal role in preventing infection
transmission. In our study, mean knowledge
score on hand hygiene after training (13.71+0.53)
was significantly higher compared to that before
training (9.7+£2.14), suggesting that the majority
(>95%) of our study participants gained adequate
knowledge on hand hygiene including standard
duration of hand washing and sequential steps
of hand hygiene.

Adherence to standard precautions including
wearing PPEs and respiratory and cough etiquette
by HCWs depending on circumstances is another
key element of IPC which aims to protect self
and patients. In a study by John et al., only 53%
of the participants reported to have received PPE
training, and only 39% answered correctly for a
question on donning and doffing sequence of PPE
(24). Similarly, only 46.4% and 13.6% of our study
participants knew correct sequence of donning
and doffing of PPE, respectively, before training.
Nearly 1 out of 2 were unaware of appropriate
respiratory hygiene and cough etiquette with
a mean knowledge score of 3.55+1.24. This

126

suggests the importance of implementation of
effective training module to train undergraduate
medical students in appropriate use of PPE and
proper respiratory hygiene and cough etiquette.
In our study, basic IPC training was provided
through the combination of didactic lectures,
simulation, and practical demonstration of
IPC techniques such as donning and doffing
of PPE, hand hygiene, and wearing of N95
mask. Subsequently, students were allowed to
practice skills of IPC, and their practicing skills
were assessed by infection control experts.
When students go through the situation where
they must do what they need to learn, they
become motivated and engaged in the learning
process. Beyond that, learning by performing
skills provides opportunities for learners to go
through the sequential steps of the procedure,
identify common mistakes, and refine strategies.
Thus, mold them to reflect as better performers.
Utilization of the learning tools that aim to
teach the students practical skills make a link
between theory and practice, thus contributing
to blending knowledge and developing practical
skills (25). Thus, structured learning strategy
helped our participants to memorize key steps
and demonstrate key skills of wearing PPE and
NO95 mask precisely.

Sections on safe sharp and needle precautions
and biomedical waste (BMW) management
indicated inadequate knowledge among our
study participants with low correct responses
to questions on “mutilating used needles before

J Adv Med Educ Prof. April 2023; Vol 11 No 2
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disposal (40.8%), do not recap needle after use
(43.2%), discard infectious wastes to yellow
coded container (44.8%), and cleaning surfaces
contaminated with blood spillages with sodium
hypochlorite (38.4%)”. Similar insufficient
knowledge about needle precautions and BMW
management among the participants was reported
in studies by Khubrani et a/. and Akkajit et al.
(22, 26). Healthcare providers such as doctors,
nurses, laboratory technicians, and house keepers
are at high risk of sharp and accidental needle
stick injuries. Previous studies have shown that
the highest incidence of accidental needle stick
injuries occurs during recapping of needles (27-
29). These injuries are major cause of transmission
of blood-borne infections such as HIV, HBV,
and HCV (29). The risk of transmission of HBV,
HCV, and HIV after percutaneous injuries is
about 2-40%, 2.7-10%, and 0.3%, respectively
(30). Among these, HBV is vaccine preventable,
while there are no vaccines yet against HIV and
HCV. Therefore, healthcare institutions must
emphasize preventive measures to reduce the
risk among HCWs (31). Education to enhance
awareness among HCWs, training them on
universal safety precautions such as safe disposal
of infectious wastes in recommended color-coded
containers, avoiding recapping of needles after
withdrawal of blood, mutilating the needle after
use, and safely discarding the used needles in
leak-proof containers (32). Additionally, prompt
reporting of accidental needle stick injuries and
early initiation of recommended prophylaxis will
play a key role in reducing the burden of these
infections (33). Our study results confirm greater
knowledge gain among participants in these
aspects through the structured training session.

Our study also evaluated the students’
perception on overall effectiveness of the training.
All items in the questionnaire received excellent
positive reception from the study participants.
Didactic lectures alone are less appealing in
encouraging the students to learn. Development
of educational environment that motivates,
supports critical thinking and problem-solving,
and encourages the effective application of gained
knowledge is highly essential. Our structured
training included theory and practical skills, in
addition to the assessment of learned content.
This could have facilitated friendly and enjoyable
learning environment in our participants.
Nearly 90% of our participants recommended
IPC training to be conducted every year and be
initiated at the preclinical-year level.

Limitation
Our study had a few limitations. First, the
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study did not look for application of gained
knowledge and technique in real practice by the
participants. Therefore, it is recommended that
further studies should be conducted to assess
their real practice of gained IPC knowledge
during their clinical training in hospitals. Second,
the sample size was small involving single cohort
of clinical-year undergraduate medical students.
Hence, our study results cannot be generalized,
and confirmation of our study results requires
more multicentric studies.

Conclusion

A well-structured educational intervention
IPC training module had a significant impact
on knowledge gain and practicing skills of IPC
among our participants. From our study results, it
is recommended that [PC training module should
be implemented in the undergraduate medical
curriculum, preferably initiated at preclinical
year level as repeated training sessions every year
would help them to gain and retain adequate IPC
knowledge and practicing skills. Moreover, IPC
training must emphasize more practicing skills
for clinical-year undergraduates.
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