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Abstract
Background: The coronavirus disease pandemic is ongoing, and prevention measures in

nursing education are essential. However, there are few studies on infection-prevention measures
among nursing students. Aim of the study: To investigate student nurses perception regarding
preventive measures for coronavirus infection. Research design: A descriptive design was used in
this study. Setting: The study was conducted at Maternity and Gynecological Nursing Department
at the nursing faculty at; Ain shams university. Sample: Purposive sample consisted of 127 male
and female nursing students in the 3rd academic year from the previously mentioned setting. Tools:
2 tools were used the 1st tool structured interviewing questionnaire. The 2nd tool was student nurses'
attitudes regarding preventive measures for coronavirus infection. Results: the majority of the
studied sample had total correct knowledge and nearly three-quarters of the studied sample had a
positive attitude regarding preventive measures for COVID-19 and its preventive measures and there
was a weak positive correlation between total knowledge and total attitude regarding preventive measures
for coronavirus infection among the studied sample.Conclusion: The majority of the study sample had
correct knowledge about preventive measures for coronavirus infection. Additionally, nearly three-
quarters of the study sample had a positive attitude regarding preventive measures for coronavirus
infection. Furthermore, there was a weak positive correlation between the total knowledge and the
total student nurses’ attitudes. Recommendations: Design and implement guidelines for nurses
regarding preventive measures for COVID-19 to enhance their knowledge and attitude. Further
research: Investigate healthcare team compliance with preventive measures for COVID-19 in the
clinical settings.
Keywords: student nurse, Coronavirus, Preventive measures, Perception.
Introduction:

In December 2019, a rapidly infectious
disease emerged in Wuhan city in China. A
member of the coronavirus family caused the
disease, finally named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). The
highly contagious virus, which caused
coronavirus disease (COVID-19), spread outside
China and has become a global public health
emergency. In severe cases, the virus causes fatal
pneumonia similar to that caused by severe acute
respiratory syndrome coronavirus (SARS-CoV)
and Middle East respiratory syndrome
coronavirus (MERS-CoV), which have emerged
in the past 20 years in sporadic countries all over
the world (Abdelhafiz et al., 2020).

COVID-19 is primarily spread through
the inhalation of droplets or fomites, according
to epidemiology. Small droplets produced by
an infected person with or without symptoms
can be aerosolized and inhaled by those in
close contact through coughing, sneezing,

talking, or singing. In addition, poorly
ventilated spaces increase the risk of
transmission. (Fan et al., 2020).

However, symptoms of coronavirus
infection are reported by the centers for disease
control and prevention (CDC) to be fever,
cough, shortness of breath, fatigue, muscle or
body aches, headache, loss of taste or smell,
sore throat, congestion, or runny nose, nausea
or vomiting, and diarrhea. The elderly and
patients with comorbidities such as diabetes
mellitus, heart disease, hypertension, and
immune deficiency disease are more likely to
be infected and are more prone to severe
complications, which may be associated with
acute respiratory distress syndrome (CDC,
2019).

Bilateral pneumonia, which can progress to
acute respiratory distress syndrome (ARDS),
sepsis, septic shock, acute kidney injury (AKI),
coagulopathy, rhabdomyolysis, hyponatremia, and
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acidosis are the most common complications in
COVID-19. (Madabhavi et al., 2020). Clinical
manifestations, molecular diagnostics of the viral
genome by quantitative reverse transcriptase
Polymerase Chain Reaction (RT-PCR), chest x-ray
or CT scan, and serology blood tests are used to
diagnose COVID-19. (Esakandari et al., 2020)

The U.S. Food and Drug Administration
(FDA) has approved the first antiviral drug
remdesivir (Veklury) to treat COVID-19 in certain
situations, but the WHO found that remdesivir
does not affect mortality and duration of hospital
stay in hospitalized patients. Clinical management
of COVID-19 includes infection prevention and
control measures and supportive care, including
supplemental oxygen and mechanical ventilatory
support when indicated. Infection prevention and
control is a critical and integral part of the clinical
management of COVID 19 patients (FDA &
WHO, 2020)

WHO 2020 recommended the following
preventive measures to be utilized by healthcare
workers which are: applying standard precautions
for all patients as hand hygiene with water and
soap and disinfection with at least 70% alcohol,
respiratory hygiene (cover nose and mouth with a
tissue or bent elbow when coughing or sneezing),
use of personal protective equipment as wear
mask and gloves, environmental cleaning (clean
surfaces thoroughly with water and detergent and
apply a disinfectant solution either 0.1% (1000
ppm) sodium hypochlorite or 70-90% ethanol are
effective) (WHO, 2020).

Additionally, waste management
includes using appropriate personal protective
equipment (PPE) while managing infectious
waste and performing hand hygiene after
taking off the PPE. It also includes isolation
and cohorting of patients with suspected or
confirmed COVID-19. Patients should be
placed in well-ventilated single rooms if
feasible, contact and droplet precautions should
be taken through perform hand hygiene before
putting on and after removing PPE and using
appropriate PPE) and airborne precautions
(performing procedures in an adequately
ventilated room). Therefore, implementing
administrative controls and implementing

environmental and engineering controls (WHO,
2020)

Moreover, health care workers, which
included physicians, nurses, medical students,
and hospital aids are at the frontline of
COVID- 19 pandemic defense and are exposed
to infection with COVID-19 due to their
frequent exposure to infected individuals. They
must comply with the previously mentioned
preventive measures by WHO, 2020, to reduce
infection and morbidity, and mortality among
clients, patients, and health care workers in the
Egyptian community. Additionally, the
Ministry of Health and Population has
addressed the previously mentioned preventive
measures to utilize all health services and
clients in the Egyptian community
(CDC,2020).

Perception is the conceptual impression
that is developed of “reality” which in turn
affects the individual’s behavior and actions
towards that object. The perception of student
nurses regarding preventive measures for
coronavirus infection is referred to the way
how student nurses think about preventive
measures for coronavirus infection. Student
nurses are the future workforce in providing
health care and working with COVID-19 cases,
therefore it is important to investigate their
perception to ensure the effectiveness of
preventive measures on COVID-19 outbreaks
and community (Elhadi et al.,2020).

Significance of the Study:
In Egypt, 106877 confirmed covid 19,

including 6222 deaths, but morbidity and
mortality confirmed healthcare workers and
student nurses are estimated by the Ministry of
Health till nowadays (WHO, 2020).

Moreover, 570,000 health workers have
fallen ill, and more than 2,500 deaths are reported
in the United States. So, it is observed from the
relevant data that coronavirus infection is the
killer number one among health workers and
clients in the community (Pan American Health
Organization, 2020). However, preventive
measures for coronavirus infection can reduce
transmission of the virus and reduce morbidity
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and mortality among student nurses and all
people in the community. So, the current study
will investigate student nurses perception
regarding preventive measures for coronavirus
infection.

Aim of the study:
This study aimed to investigate student

nurses perception regarding preventive measures
for coronavirus infection.

Research Questions:
1.What is the student nurse's knowledge
regarding preventive measures for
coronavirus infection?

2.What is the student nurse's attitude regarding
preventive measures for coronavirus
infection?

3.What are barriers prevent student nurses to
comply with preventive measures regarding
coronavirus infection?

Subjects and methods:
Technical design: The Technical

design for the study included: setting, research
design, subjects, tools used for data collection,
and ethical considerations.

Research design:
A descriptive designwas used in this study.

Setting:
The study was conducted at the central

laboratory of maternity and gynecological
nursing at the nursing faculty; of Ain shams
university.

Subjects:
Sample type: purposive sample
Inclusion Criteria:
- All male and female student nurses in

the 3rd academic year at the maternity and
gynecological nursing department in 2021-
2022.

Sample size: the estimated sample size
was 127 student nurses at the 3rd academic year
(2021-2022), at a confidence level of 95% and
a precision rate of 0.05 by using the steven
equation,2012 (Steven.,2012)

� = Nxp(1−p)
�−1�(� 2 ÷�2 ) +�(1−�)

P= 0.5
N= Total population
Z= Z value “1.96”
D= Standard Error
n= sample size.

Tools of data collection:
Two tools were used in the study to

achieve the aim as the following:

Tool 1: A structured interviewing
questionnaire: including 43 multiple choice
questions which were adapted from (WHO,
2020) and included three parts:

Part 1: student nurses’ general
characteristics such as age, sex, and area of
residence.

Part 2: Student nurse knowledge about
COVID-19, source of information, and its
preventive measures (causes, mode of
transmission, signs and symptoms, incubation
period, risk factors, complications, screening tests,
treatment, vaccine, source of information, and
preventivemeasures for coronavirus infection).

Part 3: Barriers that prevent student
nurses to comply with preventive measures for
coronavirus infection adapted from Houghton
et al. (2020) as (organizational barriers,
environmental barriers, and individual barriers
that prevent student nurses to comply with
preventive measures for coronavirus infection.

 Scoring system:
The Scoring system for evaluating

student nurse knowledge was designed as the
following:

Each question was scored 2 for the
correct answer and 1 for an incorrect answer,
while the total Knowledge score was calculated
as the following:

Student nurse knowledge was
considered correct if the total correct is equal
to or more than 60%, while incorrect if it is
less than 60%.
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Tool 2: Student nurses' attitude
regarding preventive measures for coronavirus
infection

Was adapted from Abdel Elhafiz,2020 to
be matched the aim of the study investigating
student nurses' attitude regarding preventive
measures for coronavirus infection, which
included 10 statements. The student nurse
responded either agree, disagree, or uncertain.

 Scoring system:
Each item was scored as follows;(Agree

response scored 3, uncertain scored 2, and
disagree scored 1).

The total score was 10 points, which was
graded as equal to or more than (18-30)60%
positive attitude, while less than (18)60%
negative attitude.

Validity: tools were reviewed by a jury (3
expertise) in maternity and gynecological specialty
to test the content of validity of tools then
necessary modification was done accordingly, it
results in some modification and rephrasing of the
statement of student nurses' attitude regarding
preventive measures for coronavirus infection
questionnaire.

Reliability:
Cronbach's alpha was acceptable:

student nurses' knowledge (0.729), barriers that
prevent compliance with preventive measures
(0.747), and student nurses' attitude (0.844).

Ethical Considerations
The ethical research considerations in

this study included the following:

Ethical approval was obtained from the
Scientific Research Ethical Committee in the
Faculty of Nursing at Ain Shams University
before starting the study. Official permission was
obtained from the Dean of Faculty and the
Maternity and Gynecological Department Head
Faculty of Nursing at Ain Shams University, in
which the study was conducted. Besides, the
researcher clarified the study's objective and aim
for student nurses included in the study. Oral
consent was obtained from each participant

before data collection. They were assured that
anonymity and confidentiality would be
guaranteed with no harm The right of student
nurses to withdraw from the study at any time.

Operational design:
The operational design for the study

included a pilot study and Fieldwork.

Pilot study:
A pilot study was carried out on 10% of

the total sample size to test the content validity
of the tools used; according to the statistical
analysis no modifications were done. Student
nurses included in the pilot study were
included in the total sample.

Fieldwork:
Phase 1: The researcher reviewed the

national and international related literature and
then developed tools for data collection.

Phase 2:
 The researcher attended the previously

mentioned study setting to interview students
in the first term of the 3rd academic year
(2021-2022) at the maternity and
gynecological department according to the
predetermined criteria and the power analysis.

 Data collection was started from the end of
October 2021 to the beginning of January
2022 and was collected 3days per week.

 The researcher attended to interview 10
student nurses every week on the clinical
training day or in between lectures.

 The researcher introduced herself to student
nurses and explained the study's aim to gain
their trust and obtain oral consent from the
participants to participate in the study.

 Firstly, the researcher distributed the
interviewing questionnaire to student nurses
to investigate their general characteristics,
their knowledge regarding COVID-19
preventive measures, and barriers that prevent
student nurses to comply with preventive
measures for coronavirus infection using a
structured interviewing questionnaire. The
time needed for filling in the questionnaire
was 30 minutes.
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 Secondly, the researcher investigated student
nurses' attitudes regarding preventive
measures for coronavirus infection using the
attitude tool for each student nurse. The time
needed for filling in the attitude tool was10
minutes.

 This was repeated the next week till the
sample size would be reached the
predetermined size.

3. Administrative Design:
Official permission was obtained from

the Dean of Faculty of Nursing at Ain Shams
University in which the study was conducted
as a letter would be sent explaining the aim of
the study.

4. Statistical design:
Data collected from the studied sample

was revised, coded, and entered using Personal
Computer (PC). Computerized data entry and
Statistical analysis were fulfilled using the
Statistical Package for Social Sciences (SPSS)
version 25. Data were presented using
descriptive statistics in the form of frequencies,
and percentages. The Chi-square test (X2) was
used for comparisons between qualitative
variables.

Results:
Table (1): showed that (57.5%) of the

studied sample age are less than 21 years with the
Mean ±SD of age being 20.61±0.90 years. As
regards sex, 63% of the studied sample are
female. Also, 55.1% of them reside in urban
areas.

Figure (1): showed that 41.7% of the
studied sample has information about COVID-
19 from the internet. Also, 17.3% and 14.2% of
them have information from social media and
the World Health Organization,
respectively.4.7% of them have information
about COVID-19 from a medical article.

Figure (2): showed that 80.3% of the
studied sample has correct knowledge
regarding COVID-19 and its preventive
measures. While 19.7% of them have incorrect
knowledge.

Figure (3): revealed that72.4% of the
studied sample have a positive attitude
regarding preventive measures for coronavirus
infection. While 27.6% of them have a
negative attitude.

Table (2): showed that 80.3% of the
students face environmental barriers to comply
with the preventive measures for COVID-19
infection as lack of disinfectant and hand
washing supplies. 66.9% of the students face
organizational barriers such as a lack of
training programs about preventive measures
and how to use personal protective equipment.
55.1% of them face individual barriers such as
fear of being infected with coronavirus
infection due to occasionally unavailable of
authorized personal protective equipment.

Table (3): indicated that there is a weak
positive correlation between total knowledge and
total attitude regarding preventive measures for
coronavirus infection among the studied sample at
(P= < 0.01).

Table (1):Distribution of the studied sample according to their general characteristics
(n = 127).

General characteristics N %
Age (years)

< 21 73 57.5
21-22 49 38.6
> 22 5 3.9

Mean SD 20.61±0.90
Sex

Male 47 37
Female 80 63

Residence
Urban 70 55.1
Rural 57 44.9
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Figure (1): Percentage distribution of the studied sample according to the source of
information about COVID- 19 (n = 127).

Figure (2): Percentage distribution of the studied sample according to their total knowledge
regarding preventive measures for COVID-19 (n = 127).

Figure (3): Percentage distribution of the studied sample according to their total attitude
regarding preventive measures for coronavirus infection (n = 127).
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Table (2):Distribution of the studied sample according to the barrier that prevents
compliance with preventive measures for COVID -19 infection (n = 127).
Items Yes No

N % N %
Organizational barriers
No monitoring system for assessing the utilization of preventive
measures for COVID- 19

29 22.8 98 77.2

No guidelines or protocol or brochures or standard of care related to
preventive measures for COVID- 19

83 65.4 44 34.6

Lack of training programs about preventive measures and how to use
personal protective equipment.

85 66.9 42 33.1

Lack of health team specializes in monitoring the utilization of
preventive measures for COVID -19.

34 26.8 93 73.2

Environmental barriers
Lack of isolation rooms 67 52.8 67 52.8
Lack of disinfectant and handwashing supplies. 102 80.3 25 19.7
No availability of personal protective equipment. 51 40.2 76 59.8
Individual barriers
Fear of being infected with coronavirus infection due to occasionally
unavailable of authorized personal protective equipment.

70 55.1 57 44.9

Absent of nurses due to sick leave. 53 41.7 74 58.3
The healthcare team always refuse to wear personal protective
equipment such as mask, and gloves.

44 34.6 83 65.4

Table (3):Correlation between total knowledge and total attitude regarding preventive
measures for coronavirus infection among the studied sample (n=127).

Items Total knowledge
Total attitude r =. 524

P =. 000**
Discussion:

COVID-19 is rapidly spread worldwide
and was declared a pandemic by the World Health
Organization (WHO, 2020). the present study
aimed to investigate student nurses perception
regarding preventive measures for coronavirus
infection. This aim was significantly approved
within the framework of the present study’s
research questions.

The first research question was “What is
the student nurse's knowledge regarding
preventive measures for coronavirus infection?”
this question was significantly answered through
the current study findings as it was showed that
the majority of the study sample had correct
knowledge about the preventive measure for
coronavirus infection, the present study findings
revealed that majority of the studied sample had
total correct knowledge about COVID-19 and its
preventive measures. This result was similar to
Zhang et al. (2020) who studied (Knowledge,
attitude, and practice regarding COVID-19 among
healthcare workers in Henan, China) and

concluded that the majority of the studied sample
had correct knowledge. Also, these findings were
supported by Lang et al. (2021) who found that
majority of the participants knew preventive
measures about COVID19.

As regards sources of information about
COVID- 19 and its preventive measures the
current study showed that more than one-third of
the study sample knew from the internet. These
results agreed with the study performed by
(Magklara et al., 2021) about (The Role of
Medical Students During COVID-19 Era) who
stated that more than one-third of the studied
sample knew from the internet. Also, these
findings are supported by Ali (2021) who studied
(COVID-19 related knowledge and practice and
barriers that hinder adherence to preventive
measures among the Egyptian community).

These findings also agreed with the
study performed by Nemat et al. (2021) to
assess student knowledge about COVID-19 at
different Jordanian universities and determine
where they sourced their information stating
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that more than one-third of the study sample
had a source of information from the internet.
This is because mobile internet is easily
accessible by most student nurses at home and
on the faculty.

On the other hand, these findings disagreed
with Noreen et al. (2020) who stated that the
majority of the studied sample had information
sources from television.

Concerning the second research question
“What is the student nurse's attitude regarding
preventive measures for coronavirus infection?”
this question was achieved through the present
findings as it was revealed that nearly three-
quarters of the studied sample had a positive
attitude regarding preventive measures for
COVID19. This finding was in the same line
with Ferdous et al. (2020) who studied
Knowledge, attitude, and practice regarding the
COVID-19 outbreak in Bangladesh: An online-
based cross-sectional study reported nearly
three-quarters of the studied sample had a
positive attitude toward preventive measures
about COVID-19.

These results also agreed with the study
done by Shrivastava et al. (2021) about the
Assessment of knowledge and attitude of allied
healthcare professionals about COVID-19
across Saudi Arabia. These findings also were
consistent with Aynalem et al. (2021) who
found that majority of the healthcare workers in
Yemen had a positive attitude toward
preventive measures for COVID-19.

Regarding the third research question
“What are barriers that prevent student nurses to
comply with preventive measures regarding
coronavirus infection?” this question was
answered through the current study findings as
it revealed that the main barrier according to the
present findings among the majority of the
studied sample was environmental barriers as
lack of disinfectant and hand washing supplies.

The findings were in the same line as
those (Saqlain, et al.,2020) who studied
Knowledge, attitude, practice, and perceived
barriers among healthcare professionals

regarding COVID-19: A Cross-sectional survey
from Pakistan )reported that the studied sample
faces environmental barriers to comply with the
preventive measures for COVID -19 infection
such as lack of disinfectant and hand washing
supplies.

These findings disagreed with Abed Alah
et al. (2021) who studied (Compliance and
barriers to the use of infection prevention and
control measures among health care workers
during the COVID-19pandemic in Qatar: A
national survey) and reported that less than one-
quarter of the study sample face environmental
barriers to comply with the preventive measures
for COVID- 19 infection as lack of disinfectant
and hand washing supplies.

The second main barrier according to the
current study was an organizational barrier as a
lack of training programs about preventive
measures and how to use personal protective
equipment. This finding was in the same line with
Birihane, et al. (2020) who studied perceived
Barriers and Preventive Measures of COVID-19
Among Healthcare Providers in Debretabor, North
Central Ethiopia, 2020 stated that the studied
sample face organizational barriers such as a lack
of training programs about preventive measures
and how to use personal protective equipment.

Also, in addition to the organizational
barrier, the current study findings revealed that
more than half of the study sample face no
guidelines or protocols or brochures, or standard
of care related to preventive measures for
COVID-19. These findings were similar to
those Odikpo, et al. ( 2021) who found that
nurses who work in health institutions in
Nigeria had a lack of knowledge standard of
care about preventive measures.

According to the current findings, the
third main barrier was the individual barrier as
fear of being infected with COVID-19 due to
occasionally unavailable of authorized personal
protective measures. This finding was in the
same line as Haq et al. (2020) who studied
(Potential Barriers amongst Health Care
Professionals of Pakistan in managing COVID-
19 patients) reported that the studied sample
fear of being infected due to occasionally
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unavailable of authorized personal protective
measures. Also, these findings were agreed with
Odikpo et al. (2021) who reported that nurses
had fear of being infected as COVID-19 is
highly infectious due to occasionally
unavailable of authorized personal protective
measures.

Regarding the correlation between total
knowledge and total attitude, the current study
showed that there was a weak positive correlation
between total knowledge and total attitude
regarding preventive measures for coronavirus
infection among the studied sample. This
correlation may be explained by the reasoned action
theory.

This theory states that a person's behavior is
determined by their intention to perform the activity,
which is a function of their attitude toward the
behavior (Alrubaiee et al., 2020).

This finding was similar to Sari et al.,2020
who studied Positive Correlation Between
General Public Knowledge and Attitudes
Regarding COVID- 19 Outbreak 1 Month After
First Cases Reported in Indonesia, reported
there was a weak positive correlation between
knowledge and attitude. Also supported by
Saqlain et al.,2020 who studied Knowledge,
attitude, practice, and perceived barriers among
healthcare workers regarding COVID-19: a
cross-sectional survey from Pakistan reported
correlation significant positive linear
correlations between knowledge and attitude.

This finding disagreed with Galal et
al.,2021 who studied Coronavirus Disease 2019:
Knowledge, Attitude, Practice, and Perceived
Barriers among Health care Workers at Cairo
University Children Hospital, Egypt reported
that there was a significant negative correlation
between knowledge and attitude.

Conclusion:
Based on the findings the current study

concluded that the majority of the study sample
had correct knowledge about preventive
measures for coronavirus infection.
Additionally, nearly three-quarters of the study
sample had a positive attitude regarding
preventive measures for coronavirus infection.

Moreover, the main barrier that prevents student
nurses to comply with the preventive measures
for COVID-19 was an environmental barrier
such as a lack of disinfectant and hand washing
supplies. Furthermore, there was a weak
positive correlation between the total
knowledge and the total student nurses' attitude.

Recommendations:
 Design and implement guidelines for nurses
regarding preventive measures for COVID-
19 to enhance their knowledge and attitude.

Further research:
Investigate healthcare team compliance

with preventive for COVID-19 in the clinical
settings.
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