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ABSTRACT

during the first period of study in the college.

students

Health-care-associated infections (HCAISs) are significant public health problems. They can lead to high rate of morbidity and mortality,
and raise the cost of health care services, in developed and developing countries. Simple and routine education for health-care personnel,
including students of medical colleges or departments about the main preventive measures and infection control, can help them to
enhance their hand-washing practices and adhere to necessary precautions to prevent the spread of infection and reduce incidence
of HCAIs. The period of first stages of medical education is the suitable phase and proper time for getting the necessary information
and skills about infection prevention and control (IPC) practices. This study aimed to assess the knowledge, awareness, and attitude of
students of Medical Microbiology Department in Cihan University-Erbil toward the guidelines and main practices of IPC. The study
revealed variable levels of knowledge and awareness about infection control precautions among students and also showed inadequate
practical adherence to some important precautions among a significant percentage of students. To enhance the safety of students and
patients, we believe that it is necessary to begin teaching the basic knowledge about infections and the principles of IPC precautions
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INTRODUCTION
Health-care-associated infections (HCAIs) or hospital

acquired infections are different types of infections

that affect patients while they are receiving healthcare
in the hospital or other health-care settings, or occur among
healthcare workers during their work in hospitals."! HCAIs
are serious public health issues. They can lead to high rate of
morbidity and mortality, in addition to raising the financial
cost of healthcare, in both developing and developed
countries. Different recent studies showed that 5-7 of
every 100 hospitalized patients in developed countries and
10-15 patients out of every 100 patients, in developing
countries may acquire an HCAI during hospitalization.!>*

According to the US Center for Disease Control and
Prevention, there are about 1.8 million hospitalized patients
that acquire health-care-associated infection annually during
treatment for other health problems, and studies estimate
that about 100,000 patients may die due to these infections.!
An important factor that makes hospital-acquired infections
dangerous and expensive is that most of the bacteria that
cause them are multi-drug resistant to the most common
antibiotics.™

Unfortunately, the HCAI usually receives public attention
only when they become epidemics.®! A recent study in the
European Union showed that about 2,600,000 new patients
were identified as having HCAI every year. These studies also
found that for every 20 hospitalized patients, at least one of
them acquired an HCAI which was preventable.:8!

Studies showed that HCAI is linked with prolonged hospital
stay, and are associated with emergence of multidrug-resistant
organisms.” The impact of hospital-acquired infections is
seen not just at an individual patient or healthcare workers
level, but also is seen at the community level because most
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of these infections have been linked to multidrug-resistant
microorganisms.”)

HCAIs have important impacts on patients with severe
diseases, in about 0.5 million cases of HCAIs being reported
annually in intensive care units (ICUs). Patients in ICU are
often with severe illness and low immune status, which makes
them more susceptible to HCAIs.[%

Several recent studies revealed that routine infection-
control measures such as hand washing with an alcohol-based
disinfectant, or hand rub with simple antiseptic can help
prevent high percentage of health-care-associated infections
and save many lives, reduce morbidity rate, and minimize
costs of healthcare.!%:12!

Simple and routine education for health-care personal
about the main preventive measures and infection control can
help them to enhance their hand-washing practices and adhere
to necessary precautions to prevent the spread of infection
and reduce incidence of HCAL For this goal, the World Health
Organization has formed different guidelines to encourage
hand-washing practices among health-care personal.'!!

The risk of hospital acquired infections is significant
not only for hospitalized patients, but also for health-care
personal including medical students.!'!) Healthcare workers
and medical students and trainees in medical sittings,
particularly in hospitals, can be exposed to different infectious
microorganisms and can then become infected with these
pathogens and/or become carriers, and in both cases, they
can spread the infection to hospitalized patients or to other
staff, or even to their families and surrounding community.”%!
Medical students, as all healthcare workers, are at high risk
of exposing to different HCAIs, including severe infections,
especially if they were not adhering to infection control and
prevention methods.' Therefore, it is important for medical
students to have enough and suitable information and skills
about infection prevention and control (IPC) techniques and
to include them in adequate training courses about important
IPC guidelines.m?

IPC practices are a standard measure employed by
health-care personal to reduce the risk of transmission of
infectious pathogens during their work among patients
and themselves.'¥ Most studies revealed that adequate
compliance of the healthcare workers, including medical
students, with standard precautions and infection control and
prevention practices, such as hand hygiene practices, has been
documented as an effective measure to prevent and control
HCAIs. Adherence to such measures and practices not only
protect the patient but also protect the healthcare workers,
their families, and community.!>!

Most researchers agree that the starting phase of the
medical education is the most appropriate period and proper
time for acquiring an adequate knowledge and necessary skills
about practices of IPC.[*®) Some researchers believe that there
is deficiency of evidence about adequate infection control
and training courses in the core of the curriculum of most
undergraduate medical faculties and institutions, and this
needs to be taken into consideration if HCAIs incidences are
to be reduced.!*1417!

Medical students should adhere to infection control
and prevention training courses, mainly hand hygiene, and
knowledge regarding IPC should be a relevant and central
topic in their study, but they may feel that learning about the
IPC may be negotiated or not adequate during the first period
of their medical studies due to the overfilled curriculum.®
Hence, the adequate teaching and necessary training needs
and necessities of medical students about practices of IPC need
to be evaluated.['82%

This study was designed and aimed to evaluate the
knowledge, awareness, and attitude of students of Medical
Microbiology Department in Cihan University- Erbil towards
the guidelines and main practices of IPC, such as standard
precautions and use of adequate personal protective tools.

MATERIALS AND METHODS

This study is a cross-sectional questionnaire-based survey
among students of Medical Microbiology Department, Cihan
University- Erbil.

(331) students (161 females and 170 males) of different
years of study in the Department of Medical Microbiology at
Cihan University Erbil were included in this research. Participant
students filled out an online questionnaire about awareness,
knowledge, and attitude regarding IPC practices. Online
questionnaire with 29-items was distributed to 331 students
of Medical Microbiology Department, that are studying in
different years of study through email. One hundred and seven
of students were of the 4™ year, 117 students of the 3" year, 75
students of the 2" year, and 32 students in the 1% year. 256 out
of 350 students responded to the questionnaire.

The used questionnaire was designed by researchers to
cover key points of IPC practices guidelines, including hand
hygiene methods, knowledge about prevention methods of
different types of common infections, prudent use of personal
protective tools, cleaning, and disinfection, as well as their
satisfaction with their IPC teaching and education during their
study in the department.

Students’ knowledge about infection control and
prevention practices was assessed depending on their answers
to the used questionnaire.

Collected data were analyzed using SPSS program. All
percentages for the entire variables were calculated, and
relevant figures and tables were computed.

RESULTS

The participant students were distributed according to the
years of study in the department as follows: 107 students in
the 4% year, 117 students in the 3" year, 75 students in the
2 year, and 32 students in the 1% year.

Results revealed that 77.3% of students responded to
the questionnaire (256: 131 females and 125 males). The
percentages of respondents to the questionnaire were 49% of
1st-year students, 76% of 2"-year students, 76.9% of 3™ year
students, and 86.8% of 4% year students [Table 1].

Regarding general knowledge and awareness, results
of the study showed that a total of 212 (82.8%) respondent
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students were aware of standard precautions within the health
care setting. About 79% (202/256) had adequate knowledge
about hand hygiene, also 67% of them were exposed to hand
hygiene training course (172/256). However, only 65% of
students (167/256) responded that they are committed to
hygienic hand washing before and after each contact with
patients or with suspected materials.

Regarding the minimum time needed for hand washing,
76% of respondents (196/256) responded that the minimum
time needed for hand washing is 20 s [Table 2].

When the students were asked about their behavior
regarding respiratory hygiene, 197 of them (77%) responded
that they “I cough/sneeze on a disposable napkin” and
wash their hands after coughing or sneezing, but only 176
responders (69%) were aware of alternative behavior in case
when napkins are not available, such as cough/sneeze over
shoulder, also 204 (79.6%) usually keep a distance more than
1 meter from others during cough [Table 3].

Regarding using protective measures and healthy
attitude during laboratory sessions, 78 of responders (30.4%)
responded that they usually wear their laboratory coat outside
the laboratories and other hospital setting, and 43 of female

Table 1: Main characteristics of responding students

Characteristics Total Number of Percentage
respondents
Questioned students 331 256 77.3
Females 170 138 81.0
Males 161 118 73.2
1st year 32 15 46.8
2 year 75 58 76.0
3 year 117 90 76.9
4t year 107 93 86.8

Table 2: Awareness about standard precautions

students (33%) responded that they usually wear jewelries
and/or artificial fingernails during laboratory sessions.
Furthermore, 72 of the responders (28%) sometimes are
eating or drinking during laboratory session.

Regarding using gloves in some situations, 207 of students
(80.8%) responded that they use gloves when there is a risk
of contact with the blood or body fluid, while only 191 of
students (74%) responded that they usually use gloves for any
laboratory or medical procedure, and 89 of students (34.7%)
answered that they can handle body fluids with bare hands if
gloves are not available. Furthermore, 62 of responders (24%)
think that they do not have to wash their hands when they use
gloves [Table 4].

Regarding the knowledge and awareness about the
transmission modes of some common and important infectious
diseases, the study showed that 189 of responders (73.8%)
believe that invasive procedures increase the risk of nosocomial
infections, and 204 (79.6%) responded that transmission of
blood borne infection is possible after a single contaminated
needle stick injury, while 152 (59%) of responders think that
hepatitis B and C have a high rate of spread through saliva and
respiratory droplets, and 112 (43.7%) believe that HIV has
a high rate of transmission through respiratory droplets. One
hundred and twenty of responder students (46.8%) responded
that influenza and COVID-19 have a high rate of transmission
through needle stick [Table 5].

DISCUSSION

Adequate awareness and healthy attitude are the main
requirements for prevention of infectious diseases especially
among healthcare workers and medical students.*2%! In this
study, a high rate of questioned students (77.3%) responded to
the questionnaire, and the percentages of respondents to the
questionnaire were significantly high (76%) among 2%-, 3,
and 4%-year students comparing with 1%-year students (49%).

Questions Number of Number of Number of
responders responded: responded:
Yes (%) No (%)
Are you aware of the standard precautions within the health care setting 256 212 (82) 44 (18)
I have sufficient knowledge about hand hygiene 256 202 (79) 54 (21)
I was exposed to hand hygiene training 256 172 (67) 84 (33)
I adhere to hygienic hand washing 256 167 (65) 89 (35)
The minimum time needed for hand washing is 20 seconds 256 196 (76) 60 (24)

Table 3: Students’ behavior regarding respiratory hygiene

Questions Number of

Number of Number of

responders responded: Yes (%) responded: No (%)
I Cough/sneeze on a disposable napkin and 256 197 (77) 59 (23)
wash their hands after coughing or sneezing
I am aware of alternative behavior in case 256 176 (69) 80 (31)
when napkins are not available
I keep a distance more than 1 meter from 256 204 (79.6) 52 (20.4)

others during cough
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Table 4: Protective measures and healthy attitude during laboratory sessions

Questions Number of Number of Number of
responders responded: Yes (%) responded: No (%)
I wear laboratory coat outside the 256 78 (30) 178 (70)
laboratories and other hospital setting
I wear jewelries and/or artificial fingernails 131 43 (33) 88 (67)
during laboratory sessions
I eat or drink during labs. 256 72 (28) 184 (72)
I use gloves when there is a risk of contact 256 207 (81) 49 (19)
with the blood or body fluid, while
I use gloves for any laboratory or medical 256 191 (74) 65 (26)
procedure
can handle body fluids with bare hands if 256 89 (34.7) 167
gloves are not available
(65.3)
I do not have to wash my hands when I use 256 62 (24)
gloves.
Table 5: Knowledge about the transmission of common infectious diseases
Questions Number of Number of Number of
responders responded: Yes (%) responded: No (%)
Invasive procedures increase the risk of nosocomial 256 189 (73.8) 67 (26.2)
infections. And
transmission of blood borne infection is possible after 256 204 (79.6) 52 (20.4)
a single contaminated needle stick injury
Hepatitis B and C have a high rate of transmission 256 152 (59) 104 (41)
through saliva and respiratory droplets
HIV has a high rate of transmission through saliva and 256 112 (43.7) 144 (56.3)
respiratory droplets
Influenza and COVID-19 have a high rate of 256 120 (46.8) 136 (53.2)

transmission through needle stick.

This may reflect the lack of experience regarding electronic
questionnaires among 1%-year students.

The rate of responding female students was higher than
the rate among males, but without significant difference (81%
and 73.2 prospectively).

Responding students showed high percentage of
theoretical knowledge regarding general standard prevention
precautions of infections, as (82.8%) of respondent students
were aware about the main standard precautions within the
health-care setting, and 79% of them think they had adequate
knowledge about hand hygiene, although only 67% of them
were included in hand hygiene training course.

Despite the high percentage of theoretical awareness,
only 65% of students responded that they are committed to
hygienic hand washing before and after each contact with
patients or with suspected materials. This moderate adherence
to hand hygiene practice may indicate an important gap
between knowledge and practice. This may be due to the lack
of good role models for these students among their teachers
and supervisors. This perhaps may be also due to the lack of
effective monitoring of them while they are training in the
hospital or laboratory. Similar results were shown in other
studies. 1421

This study showed important unhealthy students’
attitudes and practices during laboratory sessions and

contact with patients and suspected materials, as (30.4%) of
responders responded that they usually wear their laboratory.
Coat outside the laboratories and other hospital setting:
About 33% of female students usually wear jewelries and/or
artificial fingernails during laboratory sessions. Furthermore,
(28%) responders sometimes eat or drink during laboratories.
Moreover, (34.7%) answered that they can handle body fluids
with bare hands if gloves are not available. This may indicate
a general lack of adherence to the instructions among many
students. It may also indicate a lack of appreciation for the
importance of these instructions in preventing infections.

Regarding the knowledge and awareness about the
transmission modes of some important infections, as (26.8%)
of respondents believe that invasive procedures do not increase
the risk of nosocomial infections, and (59%) of responders
think that Hepatitis B, C, and HIV viruses have a high rate
of transmission through saliva and respiratory droplets,
while (46.8 %) responded that Influenza and COVID-19
have a high rate of transmission through needle stick, and
this was significantly clear in responses of 1%- and 2™-years
students, and may reflects the lack of theoretical knowledge
of transmission routs of infections in this group of students.

Similar studies showed that a short course of infection
control that is provided in most medical schools is not enough
to make all students awarded of infection control measures
and safety techniques.[42224
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CONCLUSION

This study revealed variable levels of knowledge, awareness, of
most infection control precautions among students of Medical
Microbiology Department in Cihan University-Erbil and also
showed inadequate practical adherence to some important
precautions among significant percentage of our students.

To enhance the safety of our students and patients,
we believe that it is necessary to begin teaching the basic
knowledge of infections and the principles of infection control
and prevention precautions during the first period of study in
the college.

Education courses should be enforced by peers, seniors,
and by acting as role models of infection control to achieve
acceptable and an adequate level of adherence to infection
control principles and precautions. Understanding and
acceptation the commitment to preventive and infection
control measures should be an important goal of education in
medical departments.
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