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Abstract.

BACKGROUND: During the COVID-19 pandemic, the need for Interprofessional Education (IPE) and collaborative
practices have gained even more importance.

OBJECTIVE: The aim of this study is to evaluate the impact of IPE on COVID-19 on students’ knowledge, perceptions,
behaviors and readiness for care regarding COVID-19.

METHODS: The study followed a single-group pre-/post-test semi-experimental research design. The sample consisted
of 435 students studying Elderly Care/Home Patient Care/First and Emergency Aid programs. The students’ perception of
interdisciplinary education was evaluated at the beginning of the study.

RESULTS: The students were given an online COVID-19 Patient Care and Emergency Response IPE that lasted five hours
and was split into two parts. The perception of interdisciplinary education was significantly higher among female students
and first and emergency students before receiving IPE. Before and after IPE, the knowledge level scores of the students who
did not receive IPE were found to be higher than those who did. After the training, the students’ knowledge levels, readiness
for care and their perceptions of control towards the COVID-19 pandemic increased statistically significantly (p <0.001).
CONCLUSION: The students’ knowledge levels and perceptions of control surrounding the pandemic may grow as a result
of the IPE given about COVID-19 during the pandemic, when IPE became more important, and students may feel more
prepared to care.
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1. Introduction
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: Interprofessional education (IPE) is at the forefront of
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the focus of care has further increased the need for a
patient-centered and interprofessional team-oriented
approach. This approach requires interprofessional
collaboration and specialized skills of the profes-
sionals involved [4]. Therefore, to ensure effective
collaboration in health care, some academics suggest
that IPE be adopted as a strategy for all healthcare
students, noting that IPE will improve interprofes-
sional collaboration in clinical practice. In addition,
to increase interprofessional cooperation during the
COVID-19 pandemic, university students were pro-
vided with interprofessional training by establishing
virtual workshops and the results were evaluated
[3, 5]. Academics have been researching innovative
methods in this field to present in the online appli-
cation environment during the pandemic. However,
evidence of online IPE programs in which health stu-
dents learn together in a team-based environment is
extremely limited. This research will serve as a start-
ing point for determining the strategy to be used in
the trainings that will be offered to promote the inter-
professional collaboration of students who want to
work in healthcare facilities.

As the challenges caused by the COVID-19 pan-
demic continue to grow, it is mandatory that clinical
caregivers work in close coordination with profes-
sionals from different disciplines, departments and
healthcare sectors. Moreover, interprofessional col-
laboration creates a great synergy that motivates
healthcare team members to provide quality care to
patients and their families in an efficient and safe
manner. To ensure this synergy in professional life,
training for university students in the field of health
care during the pandemic period can be effective in
ensuring the readiness of students for quality care [6,
71.

It has been proven by several studies that the per-
ception and attitude of university students during the
COVID-19 period increased their professional con-
cerns [8, 9]. To understand the changes in the lives
of students, and to reveal their attitudes towards the
disease with evidence-based methods, it is extremely
important to determine the correct health policies,
their readiness and their interprofessional coopera-
tion.

In addition, interprofessional cooperation enables
healthcare professionals to increase their knowledge
and skills, improve patient outcomes, and decrease
health expenditure [10]. At the same time, IPE plays
a key role in communicable diseases and in the train-
ing of the healthcare team who will take care of
these diseases [11]. For this reason, IPE and practices

should be integrated into the curricula of healthcare
students. The early adaptation of students to IPE also
provides opportunities for them to communicate and
learn from each other [12]. The smooth delivery of
care for both communicable and non-communicable
diseases can be achieved through interprofessional
collaboration practices between healthcare profes-
sionals. Thanks to the training the students received
before graduation, these students can realize more
collaborative practices in their clinical life. In par-
ticular, communicable diseases require teamwork
that includes surveillance, immunization, contain-
ment, treatment and interventions to change social
determinants [12]. The World Health Organization
concluded that the main problem affecting patient
safety is the lack of communication and coordina-
tion [13]. In several research studies, it has been
found that the behaviors that negatively affect patient
safety are not due to individual or technical reasons,
but that the problems are rather system-based. One
of the most effective methods in gaining teamwork
skills is interprofessional education that starts in the
early stages [14—16]. According to the groups that
did not receive interprofessional education, team-
work was found to be more qualified. In addition,
it has been shown that there is a decrease in medical
errors, an increase in the competence of health pro-
fessionals, compliance with protocols in emergency
services and patient satisfaction [17]. Thus, inter-
professional training was planned for Elderly Care,
Home Patient Care and First and Emergency Aid stu-
dents on the care of the COVID-19 patient and the
implementation of emergency interventions. For the
IPE on COVID-19, how it affected students’ knowl-
edge, attitudes and readiness to care for COVID-19
was evaluated. The students’ perception of IPE at
the beginning of education was also evaluated. This
research is the first of its kind to investigate the
evolution of IPE for healthcare students in Turkey
throughout the COVID-19 pandemic. With this study,
IPE was given for the first time among 2-year asso-
ciate degree healthcare professionals in Turkey. This
study is key in terms of proving that these programs
should be included in IPE in the preparation of course
curricula.

Hypotheses for the research: University stu-
dents studying in the field of care and emergency
response (answering emergency calls, performing
medical services and transporting patients to medi-
cal facilities) will participate in COVID-19 Patient
Care and Emergency Response Interprofessional
Training.
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HI: Increases knowledge of COVID-19.

H2: It changes their view of the COVID-19 pan-
demic and their attitudes toward it.

H3: It improves their emergency response and
COVID-19 patient care readiness.

2. Methods
2.1. Research design

A single-group pre-/post-test quasi-experimental
research approach was used in this study. The study
was completed in September 2021. The study’s sam-
ple included 463 students enrolled in Elderly Care,
Home Patient Care, and First and Emergency Aid pro-
grams. The students participating in the study were
informed about the study and an online informed con-
sent form was obtained. The students were given an
online COVID-19 Patient Care and Emergency Inter-
vention Interprofessional Training that lasted five
hours and was split into two online sessions:

1. Interprofessional Values/Ethics, Roles/
Responsibilities, Interprofessional Communi-
cation, Teams, and Teamwork were discussed
as key competencies for interprofessional
cooperation practices [18].

2. There are fundamental difficulties linked to the
emergency response and care of the COVID-
19 patient that both occupational groups must
address to achieve professional cooperation
(care and emergency response).

Subject content included COVID-19 care and
vaccines, personal protective measures, disinfec-
tion and waste management, related procedures in
case of COVID-19 exposure of healthcare person-
nel, COVID-19 patient management, patient transfer,
triage, sampling, Acute Respiratory Distress Syn-
drome (ARDS) prone position and COVID-19. It
consisted of 19 patient resuscitations. The trainer
discussed the importance of IPE, and complex med-
ical situations or conditions that require healthcare
professionals to work together with the students.
Included in the conversations/topics was focusing on
the need for interprofessional teamwork required to
treat serious COVID-19 patients.

With the content of IPE, the students’ knowledge,
perceptions, attitudes and readiness for care regarding
the care and emergency response practices of patients
with COVID-19 before and after education were eval-

uated. The students’ perceptions of interprofessional
cooperation were also evaluated.

2.2. Study instruments

Prior to the education, the age, gender, program,
academic year and whether the student had already
received education on this subject were asked using
the “Introductory Information Form”. Before and
after the training, to measure the knowledge of the
students, the “Interprofessional Information Form
About COVID-19” was used, which was prepared
by the researchers by scanning the literature and
adhering to the content of the education. The form
contained true or false statements about COVID-
19. The highest and lowest scores were evaluated as
percentages. To measure the attitudes of the partici-
pants, the “Perception and Attitudes Evaluation Scale
towards the Coronavirus (COVID-19) Epidemic”
was used. This scale consists of four sub-dimensions:
perception of illness, perception of causes, percep-
tion of control and perception of avoidance. High
scores indicate that the belief in that area is high
[19]. The “Care Readiness Scale” was used to eval-
uate the readiness to care for the COVID-19 patient
with interprofessional training. This scale is a 5-point
Likert-type scale between the statements “I am not
ready at all” and “I am completely ready". A higher
the score means better readiness. At the end of the
training, the “Interdisciplinary Education Perception
Scale” was used to evaluate the students’ perceptions
about IPE. The 17 items and 3 sub-dimensions of the
Turkish version of the scale are as follows: (1) Com-
petence and autonomy (1st, 3rd, 5th and 7th items),
(2) Perception of the need for cooperation (2nd, 6th
and 8th items), and (3) Perception of existing coop-
eration (items 4, 9, 10, 11, 12, 13, 14, 15, 16 and 17).
High scale and sub-dimension score totals indicate
that the perception of interdisciplinary education is
positive.

2.3. Data analysis

The IBM SPSS (Statistical Package for Social Sci-
ences) 15 software program was used to perform
the statistical analysis. The use of parametric sta-
tistical methods requires strong assumptions about
the data set. For this reason, it should be tested
whether the assumptions are met or not. The most
important assumption of the parametric statistical
methods is that the data follows a normal distribu-
tion. The normality assumption was evaluated by
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the Kolmogorov-Smirnov (KS) test. According to
the results of the KS test, the data was far from a
normal distribution. Therefore, non-parametric sta-
tistical methods should be applied to analyze the data
set. An essential part of statistical analysis is to decide
the appropriate method to be used to analyze the
data set. Here, the Mann-Whitney U test was used
for the comparison of two independent samples. If
the number of samples is higher than two, then the
Kruskal-Wallis H test was used for the comparison
of more than two independent samples. If the null
hypothesis of the Kruskal-Wallis H test is rejected,
the multiple comparison test should be applied to
test the mean difference between each group. The
Bonferroni correction was used for multiple com-
parisons. Additionally, the correlation between the
variables was analyzed using Spearman’s correlation
coefficient since the data did not follow a normal
distribution. The Wilcoxon test was applied for the
analysis of two dependent samples. Lastly, the McNe-
mar test was applied for the paired nominal data.
The significance level was determined as 0.05 for all
calculations and interpretations.

3. Results

Male participants comprised 26.1% of the sample,
while 73.9% of the participants were female. The dis-
tribution of the students according to the programs
was 29.8% enrolled in the Home Patient Care pro-
gram, 43.2% enrolled in the First and Emergency
Aid program, and 27% enrolled in the Elderly Care
program. Their distribution over the academic year
for the students was 47.5% in the 1st year of study
and 52.5% in the 2nd year of study. 15.8% of the
participants stated that they had previously received
training on patient care and emergency care, and
63.7% of those who received training stated that they
had received this training from their own university.
In addition, the average age of the participants was
20.6 years, with a minimum age of 18 years and a
maximum age of 42 years (Table 1).

As aresult of the reliability analysis of the scale of
perception of interdisciplinary education, the Cron-
bach Alpha value was obtained as 0.971, and the
reliability of the scale was evaluated as quite high. In
Table 1, the results are shown on whether the change
in the average score values of the participants’ percep-
tion of interdisciplinary education varied according to
their demographic characteristics. Accordingly, the
average score of the perception of interdisciplinary
education of the female participants was higher than

the average score of the male participants (p =0.012).
The difference in the mean interdisciplinary educa-
tion perception score values between program types
was statistically significant (p=0.014). According
to the multiple comparison test, the mean interdis-
ciplinary education perception score value of the
participants enrolled in the First and Emergency pro-
gram was higher than the participants enrolled in the
Home Care program (p=0.011). According to the
variables of academic year (p=0.913) and receiv-
ing education (p =0.719), the difference between the
average interdisciplinary education perception score
values was not statistically significant.

In Table 2, the rates of correctly answered ques-
tions before and after the training are shown.
Accordingly, the questions with a significant differ-
ence in the rates of correct answers after the training
were questions 1, 5, 6, 8,9, 10, 11, 12, 14, 15, 18, 19
and 20 (p <0.001). The questions with the lowest and
highest rate of correct answers were the 20th and 7th
questions, respectively.

In Table 3, the relationships between the
pre-education COVID-19 knowledge levels, The
Preparedness for Caregiving Scale, Perceptions
and Attitudes towards COVID-19 Pandemic Ques-
tionnaire and some demographic variables were
examined. According to the type of program in which
the participants were enrolled, the difference between
the mean COVID-19 knowledge levels prior to
receiving IPE was statistically significant (p <0.001).
According to the multiple comparison test results, this
difference is due to the difference between Elderly
Care and First and Emergency programs (p <0.001).
The average COVID-19 knowledge level of the
participants enrolled in the First and Emergency pro-
gram was higher than the knowledge level of the
participants enrolled in the Elderly Care program.
The difference between the mean pre-educational
COVID-19 knowledge levels between participants
whose academic year was the Ist year and those
who were in their 2nd year was statistically signif-
icant (p <0.001). The average pre-educational level
of COVID-19 knowledge of the participants whose
academic year was the 2nd year was higher than
the participants who were in their 1st year of stud-
ies. In addition, participants who received training in
patient care and emergency care had a higher aver-
age pre-education COVID-19 knowledge level than
the participants who did not (p <0.001).

The reliability of the caregiver readiness scale
was examined, where the Cronbach Alpha value was
0.922 before the training and 0.947 after the training,
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Table 1
Examination of pre-IPE interdisciplinary education perception score values according to some variables

Participants N =463 % M£SD

Variables and levels

Gender* Male 121 26.1 68.231+16.415 0.012

Female 342 739  72.706 £ 13.888
Program** Home patient care 138 29.8  68.507+16.364 0.014

First and emergency aid 200 432 73.860+ 12.908

Elderly care 125 27 71.168 414.943
Academic year* First year 220 475 71.354+£15.048 0913

Second year 243 525 71.703 £14.415
Have you previously received education on Yes 73 15.8  72.1914+14.098 0.719
COVID-19 from the faculty where you studied?*  No 390 842  71.415+£14.830
*Mann-Whitney U test; **Kruskal-Wallis H test.

Table 2
Comparison of COVID-19 knowledge levels before and after IPE

Knowledge level assessment questions Before After p*
1. N95/FFP2 mask is one of the recommended personal protective equipment for people 0.780 0.910 <0.001
who will come into contact with the patient closer than one meter away.
2. Applications such as respiratory tract sampling, intubation, and aspiration of respiratory 0.750 0.790 0.110
secretions are not procedures that create intense contact with the COVID-19 patient.
3. It is sufficient to take standard precautions from admission to discharge of all patients 0.550 0.540 0.863
diagnosed/suspected with COVID-19.
4. If hands are visibly dirty, they should be cleaned with hand antiseptics. 0.510 0.530 0.309
5. Continue to use the ventilator circuit for up to seven (7) days unless contaminated. 0.210 0.370 <0.001
6. In order to dispose of used personal protective equipment, two separate medical waste 0.740 0.890 <0.001
buckets are kept at the entrance of the patient room and in the patient room.
7. Attention is paid to hand hygiene before and after contact with the patient (soap and 0.960 0.960 0.719
water or alcohol-based hand antiseptics).
8. All personal protective equipment must be worn in situations that cause aerosol release. 0.840 0.920 <0.001
9. The order of wearing personal protective equipment: apron, mask, goggles/face 0.750 0.800 0.049
protector and gloves.
10. The order of removing personal protective equipment is: gloves, goggles/face 0.620 0.710 0.002
protection, apron, mask.
11. In cases of COVID-19 positive referral, N95 masks are generally preferred in the field. 0.790 0.880 <0.001
12. Surface cleaners are generally used in ambulance cleaning after the transport of 0.270 0.480 <0.001
COVID-19 patients.
13. COVID-19 should be suspected in symptoms such as high fever, cough, shortness of 0.890 0.890 0.901
breath, joint pain, and headache in the field.
14. COVID-19 should be excluded in patients who received the COVID-19 vaccine two 0.710 0.810 <0.001
months ago and are now receiving COVID-19 complaints.
15. Ambulance air conditioners should be kept off, windows can be opened for referrals 0.570 0.720 <0.001
that are positive for COVID-19.
16. In the presence of any of the signs of fever, cough, respiratory distress, the patient is 0.850 0.890 0.054
taken to the area reserved for COVID-19 by wearing a mask.
17. The PCR test sample is only taken from the oral cavity. 0.740 0.750 0.617
18. There is no update for COVID-19 in cardiopulmonary resuscitation practices. 0.270 0.410 <0.001
19. Giving the prone position in ARDS increases the efficiency of ventilation. 0.400 0.650 <0.001
20. Back compression is applied in the prone position in COVID-19 patients while they 0.150 0.390 <0.001

are in cardiac arrest.

*McNemar test.

and the reliability of the scale used was statistically
quite high. The relationships between the partici-
pants’ mean pre-training readiness to care scores
and their demographic characteristics were exam-
ined. The average pre-education readiness to care
score values of the male participants were higher than
the female participants (p = 0.018). The mean score of
readiness to care prior to education was higher for par-

ticipants whose academic year was the second year
(»=0.049). In addition, the mean score of readiness
to care prior to education was higher for the partic-
ipants who received education than those who did
not (p=0.011). Considering the type of program, the
difference between the mean scores of readiness to
care prior to education was not statistically significant
(p=0.277) (Table 3).
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Table 3
Examination of pre-educational scales according to some variables

Perceptions and attitudes towards the COVID-19 Pandemic Questionnaire

Disease perception

M=SD

The Preparedness for

COVID-19 knowledge levels

Perception of control

M=£SD

Avoidance perception

Perception of causes

Caregiving Scale

M+SD

p

M=SD P M=£SD P

P

P

M+SD

Variables and levels

Gender*

29.082+6.420 0.018 25.429+4+3.132 0.011 51.99+11.703 0.419 38.619+10.72 0.020 37.859+£8.230 0.300

27.464 +6.306

0.089

11.85£3.88
12.52 £3.11

Male

51.213 £9.397 41.2194+9.727 37.415+£6.733

24.801 £2.765

Female
Program™*#*
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0.037 37.6524+8.408 0.591

28.4344+6.693 0277 25.065+3.132 0.850 50.898 +10.438 0.796 40.623 +10.661

27.355+6.200
28.136 +6.253

<0.001

12.33+3.16
First and emergency aid 12.94 +3.06

Home patient care

37.715£6.358
37.104 £+ 6.866

41.520+9.479
38.880+10.111

51.2754+9.740

52216 £10.111

24.970 +£2.689
24.848 +2.887

11.42+£3.74

Elderly care
Academic year*

27.277+6.379 0.049 24.8124+2.747 0.375 51.1814+10.453 0.906 40.868+8.859 0.634 37.159+7.424 0.195

<0.001

11.71 £3.52
12.91 +£3.06

First year

37.868 £ 6.887

51.629 +£9.675 40.242 +11.028

25.098 +£2.987

28.440 +£6.321

Second year
Did you receive IPE?*

24.3424+2.572 0.104 51.972+10.920 0.576 37.233+10.603 0.005 36.712+7.403 0.475

25.082+£2.917

29.631+£6.590 0.011
27.561 £6.282

<0.001

13.90 +2.66
12.05+3.37

Yes

41.159+9.834 37.684 £7.099

51.3124+9.883

No
*Mann-Whitney U test; **Kruskal-Wallis H test.

The reliability of the scale for evaluating percep-
tions and attitudes towards the COVID-19 pandemic
was examined with the Cronbach Alpha value. Cron-
bach Alpha values were obtained as 0.756 and
0.827 for pre-training and post-training, respectively.
According to these results, the reliability of the
scale was evaluated as high. The score values of
each participant’s sub-dimensions were calculated.
Before the training, the relationship between the
mean scores of the sub-dimensions of the scale and
the demographic characteristics of the participants
was examined. Accordingly, participants’ average
perception of illness prior to education did not dif-
fer according to the type of program (p=0.850),
academic year (p=0.375) or whether they received
education (p=0.104). However, the male partici-
pants’ average perception of illness prior to education
was higher than the average of the female participants
(p=0.011).

The change in the mean pre-educational reason
perception score values did not differ according to
the variables of gender (p=0.419), type of pro-
gram (p =0.796), academic year (p = 0.906) or having
received education or not (p=0.576). The mean
avoidance perception score values of the female
participants prior to education were higher than
the mean score values of the male participants
(p=0.020). Participants who did not receive educa-
tion had higher mean avoidance perception scores
prior to education than participants who received edu-
cation (p =0.005). In addition, the difference between
the mean avoidance perception score values accord-
ing to the program type was statistically significant
(p=0.037). According to the results of the multiple
comparison tests, the type of program that caused
this difference was the First and Emergency pro-
gram. The mean avoidance perception score values of
participants enrolled in the First and Emergency pro-
gram were higher than those enrolled in the Elderly
Care program (p=0.033). The mean perception of
control prior to education did not differ accord-
ing to the variables of gender (p=0.300), program
type (p=0.591), academic year (p =0.195) or having
received education (p =0.475) (Table 3). In Table 4,
the relationship between the pre- and post-training
COVID-19 knowledge levels, the difference between
The Preparedness for Caregiving Scale, the Percep-
tions and Attitudes towards COVID-19 Pandemic
Questionnaire scales and some demographic vari-
ables are examined. The percentage change between
the participants’ knowledge levels before and after the
training was calculated. According to these results,
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while the percentage change in the average knowl-
edge level of the participants did not differ according
to the variables of gender (p=0.453), program
(»=0.393) or academic year (p=0.076), it varied
according to whether they had received education or
not (p <0.001). The percentage change in the average
knowledge level of participants who had not received
previous training in patient and emergency care was
higher than those who had received previous train-
ing. The percentage change between the scores of
readiness to care did not differ according to the vari-
ables of gender (p =0.241), program type (p =0.166)
or academic year (p=0.918). However, the change
in the mean readiness to care score values of partici-
pants who did not receive education was higher than
those who received education (p =0.033). The per-
centage change in the control perception score values
before and after the education did not differ according
to the variables such as gender (p =0.453), program
type (p =0.966), academic year (p =0.821) or having
received education (p =0.660). In Table 5, the mean
difference between the mean COVID-19 knowledge
levels before and after the training, The Prepared-
ness for Caregiving Scale, and the Perceptions and
Attitudes towards COVID-19 Pandemic Question-
naire score values were investigated. The change
in the average COVID-19 knowledge levels before
and after the training was examined, and according
to these results, it was determined that the aver-
age COVID-19 knowledge level of the participants
after the training was higher than before (p <0.001).
The mean difference between the post-training readi-
ness to care scores and the pre-education readiness
scores was statistically significant (p <0.001). The
change between the mean perception of illness score
values (p=0.833), the perception of causes score
values (p=0.913), and the perception of avoidance
(p=0.549) before and after the education were exam-
ined, and no statistically significant difference was
found. When the change in control perception was
examined, it was determined that the change in the
mean control perception before and after education
was statistically significant (p<0.001). The aver-
age control perception of participants after training
increased compared to pre-training.

4. Discussion
This study examined the level of knowledge of

healthcare students on care and emergency response
practices for patients with COVID-19, on inter-

Table 4
Examination of the pre- and post-IPE scales according to some variables

Perceptions and attitudes towards the COVID-19 Pandemic Questionnaire

Disease perception

M+SD

The Preparedness for

COVID-19 knowledge levels

Perception of control

M+£SD

Avoidance perception

Perception of causes

Caregiving Scale

M+£SD

P

M= SD p M= SD p

P

P

M+£SD

Variables and levels

Gender*

0.453

0.127 £0.366
0.071 £0.198

0.237 -0.578£11.115 0.697

-0.256+£3.817 0.316 0.942+£8.813

0.241

0.453 0.083 £0.252
0.116 £0.266

0.256 £0.705
0.203 £0.468

Male

-0.383+9.763 -0.4825+9.923

0.049 £3.707

Female
Program**

0.761 £8.910 0.668 -1.116+10.603 0.449 0.1187+£0.360 0.966

-0.005 +8.038
—-0.968 + 12.062

0.086+£0.248 0.166 -0.167+3.091 0.293
-0.120+£2.956

0.113£0.297
0.123£0.218

0.393

0.186 +0.398
First and emergency aid 0.175 £ 0.402

Home patient care

0.063 £0.147
0.085£0.244

0.2150 +8.633
-0.992 + 12.044

0.240 +£5.223

0.318 £0.799

Elderly care
Academic year*

0.821

0.086 £ 0.269
0.085£0.239

-1.2824+10.580 0.346

0.193 £9.883

0.5594+9.194 0.455

-0.576 +£9.815

—0.118 +3.488 0.905

0.918

0.076 0.109 £0.272
0.106 £ 0.255

0.265 £ 0.698
0.172£0.331

First year

0.037 £3.950

Second year
Did you receive IPE? *

0.753+9.689  0.401 0.095+£0.302 0.660
0.084 £0.244

-0.743 £10.330

0.719

0.033  1.191+£3.935 0.002 0.369+9.478
-0.266 + 3.655

0.054 +£0.221
0.117 £0.269

<0.001

0.082 £0.227
0.242 £0.576

*Mann-Whitney U test; **Kruskal-Wallis H test.

Yes

-0.113+9.553

No

773
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Table 5
Comparison of the score values of the scales before and after the IPE

Perceptions and attitudes towards the COVID-19 Pandemic Questionnaire

Disease perception

M<£SD

24.965+2.876 0.833*
24.928 +3.283

The Preparedness for

COVID-19 knowledge levels

E.S. Kasapoglu et al. / Interprofessional training in COVID-19 patient care

Perception of control

M=+ SD
37.531+7.148
39.725+7.014

Avoidance perception

M+£SD
40.540 + 10.506
40.032+11.295

Perception of causes

M+£SD

51.416+10.044 0.913*

51.380 £+ 10.446

Caregiving Scale

M=+SD
27.887 £6.369
29.995 +6.180

)4 p )4
0.549%*

p
<0.001*

M=+SD
12.34+£3.33
14.29 +£3.29

<0.001*

<0.001*

Before
After

*Wilcoxon test.

professional cooperation, on their perceptions and
attitudes towards the COVID-19 outbreak, and
whether they were ready to care for COVID-19
patients after graduation. In addition, the students
were given IPE on this subject and the effect of the
education was evaluated.

Students participating in the training received
training in Home Care, Elderly Care, and First
and Emergency Aid programs. Students’ perceptions
about interdisciplinary education were evaluated and
it was concluded that First and Emergency Aid stu-
dents were more ready for interprofessional learning
than Home Care and Elderly Care students. In addi-
tion, when a comparison was made between the
genders, it was seen that female participants’ percep-
tions of interprofessional cooperation were higher.
Collaboration between different professional groups
is desirable in providing appropriate treatment for
patients with a critical injury or acute illness. To
maintain this cooperation, it is crucial to understand
the abilities of other professions and what can be
expected from them. Hallikainen et al. determined
that IPE is an effective way to improve the emer-
gency medicine knowledge and medical skills of
medical and paramedic students [20]. In a simi-
lar study conducted in Australia, it was revealed
that paramedic students exhibited positive attitudes
towards interprofessional cooperation [21]. IPE of
associate degree students is seen as an important pre-
cursor to developing health professionals who can
work collaboratively. The study by Solomon et al.
revealed that health field students benefited from the
educational activity and the opportunity to interact
with their colleagues from other professions [22]. In
addition, with the understanding of IPE, students can
reach a level where they can use different models of
knowledge, so it is thought that it is key to include
IPE courses in the curriculum of students studying
in the field of health care [23]. In this study, inter-
disciplinary students in the field of health care were
evaluated and according to the results of the study, it is
recommended to add courses about interdisciplinary
education to the curriculum of students in the field of
health care to contribute to their working lives. Pos-
itive contributions can be made to interprofessional
cooperation using IPE.

Before the IPE was provided, the knowledge lev-
els of the students were evaluated and it was found
that the knowledge levels of the students and the
program they studied, their academic year of study
and whether they received education or not. Those
participants who studied in the First and Emer-
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gency program, who were in the 2nd academic
year, and who received training had higher scores.
However, when the scores obtained after the educa-
tion were compared with the scores obtained before
education, it was revealed that only the students’
previous education status was related. In addition,
when the 20 questions about the symptoms, find-
ings, prevention, emergency response and care about
COVID-19 were evaluated separately, there were sig-
nificant differences in 13 of them after the training
and the knowledge level of the students increased.
In parallel with this result, when the total scores
of the COVID-19 knowledge levels of all students
before and after the education were compared, it
was seen that the knowledge levels of the students
increased. Although there were differences between
the departments before the training, the absence of
differences between the departments after the edu-
cation also shows that the education achieved its
purpose as an IPE. No research has been conducted
on the care and emergency response to COVID-
19 patients thus far. Only students’ knowledge
levels were evaluated in previous studies. There-
fore, this study is the first study of its kind on
COVID-19 IPE.

In addition to the knowledge level of future health-
care professionals in emergency response and care
to patients with COVID-19, interprofessional collab-
orations and communication also positively affect
patient outcomes. In fact, the fact that healthcare
professionals receive IPE during their university
education enables them to provide higher quality
healthcare services in their professional life [24]. In
interprofessional cooperation, apart from the knowl-
edge and training of the care staff, it is also important
that the staff are ready to care for COVID-19 patients.
Caregivers need to be prepared to minimize the neg-
ative effects of caregiving when not prepared as it
is associated with feelings of fear, anxiety, stress,
inadequacy and uncertainty [25]. Preparedness is
the perceived readiness of the caregiver to meet the
patient’s physical and emotional needs and to manage
the patient’s emergencies and health care in general
[26]. Negative effects can be limited by increasing the
necessary knowledge of caregivers through training
[27]. Therefore, in this study, it was aimed to increase
students’ readiness to care for COVID-19 patients
after graduation by providing interprofessional train-
ing on COVID-19 emergency response and care.
While it was revealed that before the education male
students who were in their 2nd year of study and had
received education before were more ready to provide

care before and after training, it was found that only
before training was more effective among these vari-
ables. In addition, a conclusion was reached that the
level of readiness for care of the students increased
after the interprofessional training of care for a patient
with COVID-19 and emergency response. In addi-
tion, it was concluded that this rate increased even
more after the interprofessional training of care and
emergency response for a patient with COVID-19.
Similarly, in the study conducted by Taib et al., in
which the perceptions of medical students’ readiness
to provide care were investigated, it was concluded
that students studying in the field of health care were
sufficiently ready [27]. Unlike this study, there are
also studies that conclude that caregivers are mod-
erately prepared [28] or quite inadequately prepared
[29]. This insufficient level of preparation is due to the
lack of education necessary for caregivers to acquire
care skills [30]. With this study, it can be said that the
readiness of students in caring for COVID-19 patients
with an IPE was increased. In the study, it was found
that the IPE provided made students feel positive
about teamwork and cooperation and that they val-
ued learning opportunities that were shared with other
healthcare students. Qualitative data analysis was
also conducted in the same study, which showed that
IPE increases awareness of the roles of team mem-
bers, improves communication and collaboration,
and can assist in providing better care for COVID-19
patients [31].

Another factor in the readiness of university stu-
dents in the field of health care is the perceptions and
behaviors they developed during the pandemic. For
this reason, the perceptions and behaviors of students
against the COVID-19 pandemic were also evaluated
in this study. Prior to the education, a relationship
was found between the perception of illness, which
is one of the sub-dimensions of the scale, and only
gender, and a relationship was found between the per-
ception of avoidance and gender, the department the
students studied, and whether they received education
or not. While male participants perceived the disease
more, it was concluded that female participants had
a higher perception of avoidance. It was determined
that the disease perception scores, which included
the sub-dimensions of danger and contagiousness,
were higher in male participants than in female par-
ticipants. Although it was observed that the male
participants in this study perceived COVID-19 as
more contagious and dangerous than the female par-
ticipants, this result differs from other studies in the
literature [32—34]. Avoidance behaviors are personal
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measures that have positive effects in preventing the
spread of the pandemic [33]. According to the find-
ings of this study, it was observed that the female
participants’ personal contact avoidance and average
avoidance scores were higher than the scores of the
male participants. However, it can be interpreted that
females tend to restrict their touching behaviors in
social environments for precautionary purposes dur-
ing the pandemic[33]. In a cross-sectional study in
which some avoidance behaviors caused by COVID-
19 developed and behavioral changes in the relevant
population were emphasized, most of the participants
(more than 80%) limited their contact with people and
planned to help with any contact (84.5%) was found
to be cancelled. In addition, when a comparison was
made between the genders, it was reported that males
have thoughts such as avoiding going to the work-
place/educational institution, being afraid of leaving
their homes after the pandemic, or leaving work [35].
In this study, after IPE, there was an increase in the
students’ perception of control only against COVID-
19. High scores obtained from the perception of
control area, which includes macro control, personal
control and inevitability sub-dimensions, mean that
the perception of control is high, which indicates a
positive picture [19]. In a very recent study conducted
at the time of the pandemic in Turkey, the percep-
tion and attitude levels of participants towards the
COVID-19 outbreak were quite similar when com-
pared with this study’s results [36].

5. Conclusion

The study’s goal was to effectively prepare stu-
dents who will care for COVID-19 patients during
the pandemic by expanding their knowledge, by
offering interprofessional training, and by improving
their attitudes and behaviors toward the pandemic.
Moreover, competencies such as interprofessional
communication, cooperation, and responsibility were
to be developed. With IPE, the students’ knowledge
of COVID-19 can increase, their perspectives and
behaviors toward the pandemic can improve, and they
can be more prepared to care for a COVID-19 patient
and to respond to an emergency with interprofes-
sional cooperation.

5.1. Limitations

The limitations of the study are that: (1) interpro-
fessional COVID-19 training was given in a single

center, (2) the students had not received any inter-
professional training on the subject previously, and
(3) there were no examples of interprofessional
practice in the fields of practice and education in
Turkey. Therefore, the findings may not be gener-
alizable to the whole of Turkey or to the whole
world.

Ethical approval

The study was approved by the Social and Human
Sciences Ethics Committee of Bartin University
(Protocol no. 2021-SBB-0308). The students partic-
ipating in the study were informed about the study
and signed an online informed consent form.

Acknowledgments

The authors thank all students and instructors who
participated in the research.

Funding

This study had no financial contributions.

Contflict of interest

The authors report no conflicts of interest. The
authors alone are responsible for the content and writ-
ing of this article.

References

[1] Fox S, Gaboury I, Chiocchio F, Vachon B. Communication
and 1nterprofessional collaboration in primary care: from
1deal to reality in practice. Health Commun. 2021;36:125-
35. https://doi.org/10.1080/10410236.2019.1666499

[2] Boztepe H, Terzioglu F. Interprofessional education health
education. J Anatolia Nurs Heal Sci. 2015;18:222-8.
https://doi.org/10.17049/ahsbd.76530

[3] Kent F, George J, Lindley J, Brock T. Virtual
workshops to preserve interprofessional collaboration
when physical distancing. Med Educ. 2020;54:661-2.
https://doi.org/10.1111/medu.14179

[4] Chen L, Evans D, Evans T, Sadana R, Barbara S, Travis P,
et al. Working together for health. Geneva: World Health
Organization: 2006.

[5] Mertens F, De Gendt A, Deveugele M, Van Hecke
A, Pype P. Interprofessional collaboration within
fluid teams: Community nurses’ experiences with


https://doi.org/10.1080/10410236.2019.1666499
https://doi.org/10.17049/ahsbd.76530
https://doi.org/10.1111/medu.14179

(6]

(71

(8]

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

E.S. Kasapoglu et al. / Interprofessional training in COVID-19 patient care 777

palliative home care. J Clin Nurs. 2019;28:3680-90.
https://doi.org/10.1111/jocn.14969

Schot E, Tummers L, Noordegraaf M. Working
on working together. A systematic review on how
healthcare professionals contribute to interprofes-
sional collaboration. J Interprof Care. 2020;34:332-42.
https://doi.org/10.1080/13561820.2019.1636007

Wei H, Corbett RW, Ray J, Wei TL. A culture of
caring: the essence of healthcare interprofessional
collaboration. J Interprof Care. 2020;34:324-31.
https://doi.org/10.1080/13561820.2019.1641476

Roy D, Tripathy S, Kar SK, Sharma N, Verma SK,
Kaushal V. Study of knowledge, attitude, anxiety & per-
ceived mental healthcare need in Indian population during
COVID-19 pandemic. Asian J Psychiatr. 2020;51:102083.
https://doi.org/10.1016/j.ajp.2020.102083

Wu 'Y, Deng Y, Zhang Y. Knowledge, attitudes, and behav-
iors of nursing professionals and students in beijing toward
cardiovascular disease risk reduction. Res Nurs Health.
2011;34:228-40. https://doi.org/10.1002/nur.20431

Guck TP, Potthoff MR, Walters RW, Doll J, Greene
MA, DeFreece T. Improved outcomes associated with
mterprofessional collaborative practice. Ann Fam Med.
2019;17:S82. https://doi.org/10.1370/AFM.2428
Cervantes J, Herber-Valdez C. Perspectives of
mter-professional education under a global 1infec-
tious menace. Med Sci Educ. 2021;31:2217-20.
https://doi.org/10.1007/s40670-021-01300-3

Soemantri D, Kambey DR, Yusra RY, Timor AB,
Khairani CD, Setyorini D, et al. The supporting
and inhibiting factors of interprofessional collabora-
tive practice in a newly established teaching hos-
pital. J Interprofessional Educ Pract. 2019;15:149-56.
https://doi.org/10.1016/j.xjep.2019.03.008

Jha A. Summary of the evidence on patient safety: impli-
cations for research. Geneva: World Health Organization:
2008.

Chakraborti C, Boonyasai RT, Wright SM, Kern DE.
A systematic review of teamwork training interventions
in medical student and resident education. J Gen Intern
Med. 2008;23:846-53. https://doi.org/10.1007/s11606-008-
0600-6

Hammick M, Freeth D, Koppel I, Reeves S, Barr H. A
best evidence systematic review of interprofessional edu-
cation: BEME Guide no. 9. Med Teach. 2007;29:735-51.
https://doi.org/10.1080/01421590701682576

Hammick M, Olckers L, Campion-Smith C.
Learning in  interprofessional  teams: AMEE
Guide no 38. Med Teach. 2009;31:1-12.
https://doi.org/10.1080/01421590802585561

Reeves S, Zwarenstein M, Goldman J, Barr H,
Freeth D, Koppel I, et al. The effectiveness of inter-
professional education: Key findings from a new
systematic review. J Interprof Care. 2010;24:230-41.
https://doi.org/10.3109/13561820903163405

Core competencies for interprofessional collaborative prac-
tice: 2016 update. 2016.

Artan T, Karaman M, Atak I, Cebeci F. Evaluation of the
scale of perceptions and attitudes towards the Covid-19 out-
break. Turkish J Soc Work. 2020;4:101-7.

Hallikainen J, Viisianen O, Rosenberg PH, Silf-
vast T, Niemi-Murola L. Interprofessional education
of medical students and paramedics in emergency
medicine. Acta Anaesthesiol Scand. 2007;51:372-7.
https://doi.org/10.1111/J.1399-6576.2006.01224.X

[21]

(22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

(33]

[34]

Williams B, Webb V. Examining the measurement
properties of the nterdisciplinary education percep-
tion scale (IEPS) in paramedic education. Nurse Educ
Today. 2013;33:981-5. https://doi.org/10.1016/j.nedt.2012.
10.015

Solomon P, Salfi J. Evaluation of an mterprofessional
education communication skills 1nitiative. Educ Heal.
2011;24:1-10.

Terzioglu F, Aktas D, Ertu§ N, Boztepe H. Inter-
disciplinary  education perception scale:  validity
and reliability studies. J Educ Res Nurs. 2019;16.
https://doi.org/10.5222/HEAD.2019.015

Briere R, editor. Measuring the impact of interprofes-
sional education on collaborative practice and patient
outcomes. Washington: The National Academies Press.
2015. https://doi.org/10.17226/21726

Williams AM. Education, training, and mentor-
ship of caregivers of canadians experiencing a
life-limiting 1llness. J Palliat Med. 2017;20:S-45.
https://doi.org/10.1089/JPM.2017.0393

Petruzzo A, Biagioli V, Durante A, Emberti Gialloreti
L, D’Agostino F, Alvaro R, et al. Influence of pre-
paredness on anxiety, depression, and quality of life
in caregivers of heart failure patients: Testing a model
of path analysis. Patient Educ Couns. 2019;102:1021-8.
https://doi.org/10.1016/j.pec.2018.12.027

Taib F, Yusoff S. Caregiving education by medi-
cal students: are they prepared to shoulder educa-
tion of the caregivers? Educ Med J. 2019;14:75-80.
https://doi.org/10.21315/eimj2019.11.4.8

Otto AK, Ketcher D, Heyman RE, Vadaparampil
ST, Ellington L, Reblin M. Communication between
advanced cancer patients and their family caregivers:
relationship with caregiver burden and preparedness
for caregiving. Health Commun. 2021;36:714-21.
https://doi.org/10.1080/10410236.2020.1712039

Liu J, Liu Q, Huang Y, Wang W, He G, Zeng Y. Effects
of personal characteristics, disease uncertainty and knowl-
edge on family caregivers’ preparedness of stroke survivors:
a cross-sectional study. Nurs Heal Sci. 2020;22:892-902.
https://doi.org/10.1111/NHS.12743

Turan GB, Dayapoglu N, Ozer Z. Evaluation of

care burden and caregiving preparedness in care-
givers of patients with epilepsy: A sample in
eastern  Turkey. Epilepsy Behav. 2021;124:1-6.

https://doi.org/10.1016/j.yebeh.2021.108370

Singh J, Matthees B. Facilitating interprofessional edu-
cation in an online environment during the covid-19
pandemic: a mixed method study. Healthcare. 2021;9.
https://doi.org/10.3390/HEALTHCARE9050567

Leung GM, Ho LM, Chan SKK, Ho SY, Bacon-
Shone J, Choy RYL, et al. Longitudinal assessment
of community psychobehavioral responses during and
after the 2003 outbreak of severe acute respiratory syn-
drome in Hong Kong. Clin Infect Dis. 2005;40:1713-20.
https://doi.org/10.1086/429923

Crrakoglu OC. Perceptions of swine flu (HIN1) pandemic,
anxiety and 1nvestigation in the context of avoidance level
variables. Turkish J Psychol. 2011;26:49-64.

Akan H, Gurol Y, Izbirak G, Ozdatl S, Yilmaz
G, Vitrinel A, et al. Knowledge and attitudes of
university students toward pandemic influenza: A
cross-sectional study from Turkey. BMC Public Health.
2010;10:1-8.  https://doi.org/10.1186/1471-2458-10-413/
TABLES/6


https://doi.org/10.1111/jocn.14969
https://doi.org/10.1080/13561820.2019.1636007
https://doi.org/10.1080/13561820.2019.1641476
https://doi.org/10.1016/j.ajp.2020.102083
https://doi.org/10.1002/nur.20431
https://doi.org/10.1370/AFM.2428
https://doi.org/10.1007/s40670-021-01300-3
https://doi.org/10.1016/j.xjep.2019.03.008
https://doi.org/10.1007/s11606-008-0600-6
https://doi.org/10.1080/01421590701682576
https://doi.org/10.1080/01421590802585561
https://doi.org/10.3109/13561820903163405
https://doi.org/10.1111/J.1399-6576.2006.01224.X
https://doi.org/10.1016/j.nedt.2012.10.015
https://doi.org/10.5222/HEAD.2019.015
https://doi.org/10.17226/21726
https://doi.org/10.1089/JPM.2017.0393
https://doi.org/10.1016/j.pec.2018.12.027
https://doi.org/10.21315/eimj2019.11.4.8
https://doi.org/10.1080/10410236.2020.1712039
https://doi.org/10.1111/NHS.12743
https://doi.org/10.1016/j.yebeh.2021.108370
https://doi.org/10.3390/HEALTHCARE9050567
https://doi.org/10.1086/429923
https://doi.org/10.1186/1471-2458-10-413/TABLES/6

778 E.S. Kasapoglu et al. / Interprofessional training in COVID-19 patient care

[35] Balkhi F, Nasir A, Zehra A, Riaz R. Psychological [36] Kacan H, Oztiirk A, Deger VB. Do the anxiety of individuals
and behavioral response to the coronavirus (Covid-19) affect their perceptions and attitudes towards the Covid-
pandemic. Cureus. 2020;12:1-16. https://doi.org/10.7759/ 19 outbreak? Curr Approaches Psychiatry. 2021;13:405-20.

cureus.7923 https://doi.org/10.18863/pgy.1009613


https://doi.org/10.7759/cureus.7923
https://doi.org/10.7759/cureus.7923
https://doi.org/10.18863/pgy.1009613

