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Abstract

Aim: Simulation-based nursing education interventions have a strong educational ef-
fect on psychomotoric skills, but students may experience physiological stress and
anxiety during simulation. The aims of this study were to explore (1) nursing students'
perceived stress, self-efficacy, control and evaluation before and after simulation as
part a structured course in physical assessment, (2) whether factors such as gender,
age or previous work experience were associated with perceived stress during simula-
tion and (3) nursing students evaluation of the course.

Design: An observational, cross-sectional study before and after simulation and a
course in physical assessment.

Methods: We utilized “the Self-Assessment Manikin for measuring emotion” before
and after simulation, a questionnaire to identify symptoms of stress after simulation,
and a questionnaire to evaluate the physical assessment course.

Results: A total of 59 students participated. Students perceived stress before simula-
tion but reported a lower degree of activation, a more positive mood, increased feel-
ing of control and self-efficacy after the simulation. They also felt more secure about
their assessments. Even though students reported of several symptoms of stress be-
fore simluation, the course increased students' self-reported competence and feeling

of security.
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1 | BACKGROUND demand for emergency and critical care services is increasing (Schell
et al., 2018) This leads to a mismatch between healthcare service re-
sources and needs (Chatterji et al., 2015; Sommer et al., 2020; World
Health Organization, 2015). The World Health Organization (WHO)

claims that primary health care is central for the health system to

Worldwide, there is an extensive increase in the amount of older
people, including a greater prevalence of chronic illness and mul-
timorbidity (World Health Organization, 2015). In addition, the
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adapt and respond to the complex and rapidly changing world.
(World Health Organization & Unicef, 2018). Consequently, emer-
gency care is increasingly provided both in hospitals and in primary
health care.

The OECD emphasizes nurses' role in improving access to care
(Delamaire & Lafortune, 2010), and the need for a rise in educational
programmes to train nurses to the required skills and competencies
(Maier et al., 2017). Nurses need an ability to work independently,
triage, assess, plan, implement and evaluate acute and chronic care
and to communicate effectively (World Health Organization, 2020).
Physical assessment is assumed a core competency in undergradu-
ate nursing education (Laurant et al., 2018). Such assessments in-
clude differentiating between clinical situations needing immediate
attention from those that are less acute (Price et al., 2017). Still, in-
tegrating physical assessment subjects in the undergraduate nurs-
ing curriculum remains challenging (Byermoen et al., 2021; Douglas
et al,, 2015). A recent study found that nurses perceive that stu-
dents should learn both basic and advanced technical skills in the
educational institution and then practise further in clinical practice
(Leonardsen et al., 2020). In contrast, nurses report to receive train-
ing in technical procedures such as handling of ventilators, tracheos-
tomia, palliation or dialysis, at work (Leonardsen et al., 2018). Hence,
there is no consensus on where nursing students or nurses should
learn what, and when.

The use of simulation as a strategy has been shown to im-
prove nurses' ability to identify deteriorating patients (Bliss &
Aitken, 2018). Studies indicate that simulation-based nursing ed-
ucation interventions have a strong educational effect on psycho-
motoric skills and student performance (Kim & Kim, 2015; Shin
et al., 2015; Unsworth et al., 2016). Additionally, simulation-based
learning has shown beneficial effects on cognitive and affective
domains of learning in nursing education (Bliss & Aitken, 2018),
and studies indicate that simulation-based learning is effective in
improving nursing students' perceived competence, self-efficacy,
and learning satisfaction (Hsu et al., 2015; Hung et al., 2021). The
WHO describes nurses' professional competence as a framework
of skills that reflects knowledge, attitudes as well as psyco-social
and psycho-motoric elements (World Health Organization, 2009a).
In contrast, self-efficacy is described as an optimistic perception
that one believes one has the knowledge, skills or competence re-
quired to achieve specific goals and is one of the most common
outcomes in evaluating the effects of simulation-based learning
(Cant & Cooper, 2017). Hence, it would seem appropriate to in-
clude simulation in nursing education, whether in school or in
practice, aiming for improving their competence in handling de-
teriorating patients.

However, studies indicate that students experience an increased
physiological stress (cortisol level) and anxiety during simulation
practice (McGuire & Lorenz, 2018; Nakayama et al., 2018). Students
have also reported either moderate or high stress associated with
simulation, even though they rate simulation as a valuable learning
tool (Cantrell et al., 2017). Such negative feelings may hamper stu-
dents' learning outcomes (Jung et al., 2019).

In Norway, nursing services are provided by either Registered
Nurses (RNs) or Intellectual Disability Nurses (IDNs). These are
both bachelor programmes over three years (180 European Credit
Transfer and Accumulation System, ECTS) (Allen et al., 2019; Doody
et al.,, 2013). To date, the difference between RNs and IDNs has not
been specified (Auberry, 2018). Both RNs and IDNs need compe-
tence in systematic clinical observation, physical assessment and
decision-making to be able to provide quality nursing services. The
aims of this study were to explore (1) RN and IDN students' per-
ceived stress, self-efficacy, control and evaluation before and after
simulation as part a structured course in clinical observation, phys-
ical assessment and clinical decision-making, (2) whether factors
such as gender, age or previous work experience were associated
with perceived stress during simulation and (3) RN and IDN students'

evaluation of the course.

2 | METHODS

The study presented here is an observational, cross-sectional study
of RN and IDN students partaking a course in systematical clinical
observation, physical assessment and clinical decision-making. The
Norwegian Centre for Research Data (NSD) approved the study
(reference no. REDACTED). In Norway, studies including healthcare
personnel/students do not need approval from an ethics committee.
The study was based on research ethical guidelines as presented in
the Declaration of Helsinki (World Medical Association, 2015), and
on confidentiality, anonymity and, on willing, informed consent to

participate.

2.1 | Setting and participants
The study was conducted in a university college in Southeastern
Norway.

We used a consecutive sampling procedure. Both RN (N = 162)
and IDN (N = 59) students in their last semester of the educational
programme were invited to partake the course and to participate in
the study. Information about the study was presented on the stu-
dents' class websites, as well as oral in their classrooms. Students were
invited to sign up for the course through a digital survey programme
(Questback®), and selection of the respondents was based on a first
“first come, first served” principal. Beyond this, we had no inclusion or
exclusion criteria. A letter of consent to participate was presented and
signed prior to participation. All students who were willing to partici-

pate were invited to the course and included in the study.

2.2 | Thecourse

The proAct course® was developed in 2013 by an ideal group
of physicians and nurses in Norway and Sweden, experienced in
emergency medicine and critical care (proAct Norge, 2020). The
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purpose of the course is to introduce tools to healthcare person-
nel to ensure patient safety in illness deterioration or acute illness.
The course has been implemented as mandatory for healthcare
personnel in several primary and hospital healthcare services
nationally.

Prior to the course participants are demanded to read a course-
book and to do a digital test to ensure that they are theoretically
prepared. The course then consists of a theoretical part, practical
skills training and simulations. The theoretical part, lasting for ap-

proximately 2,5 hours, includes a lecture containing:

e A-B-C-D-E-F (Airway- Breathing - Circulation - Disability -
Exposure - Further care) evaluation of the patient (Olgers et
al., 2017)

e NEWS 2 (National Early Warning score), an internationally ac-
knowledged clinical risk score (Sperrin et al., 2020)

e Crisis resource management (CRM), which focuses on specific
skills and competencies areas: communication, situational aware-
ness, decision-making, problem-solving, teamwork and leadership
(Salvetti et al., 2020)

e ISBAR (ldentity, Situation,
Recommendation), best practice for standardizing communi-

Background, Assessment, and

cation in health care, structuring critical verbal information, as
recommended by the World Health Organization (WHO) (World
Health Organization, 2009b)

e Ethical considerations

e MIG (mobile intensive group—rapid response team), established
with the purpose to identify high-risk patients in hospitals at an
early stage in order to prevent deterioration in their condition and
potentially improve their outcome (Jones et al., 2016)

The simulation consists of four different settings were partici-
pants “meet” patients with critical illness and are asked to systemat-
ically observe, score, assess and decide for actions in collaboration
with others. Each simulation lasts 45 minutes, with 15minutes in-
between scenarios.

The proAct course was per May 2021 not offered to educational

institutions in either Norway or Sweden.

2.3 | Thestudy
As RN and IDN educators with long clinical experience as RNs/
IDNs, we assumed that a proAct course would positively prepare
the students for their working life as newly educated RNs/IDNs, and
thereby increase patient safety and healthcare quality. Hence, we
contacted proAct Norway and gained permission to conduct a stu-
dent course. As recommended, one course include a maximum of
20 participants. Hence, we conducted the course three times in dif-
ferent days. Experienced proACT instructors from the hospital and
primary health care conducted the courses.

After the lecture (2.5 hours) students were assigned into groups
of five participants, for practical skills training (1 hour). The selected
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skills were airway handling (A), interventions to optimize breath-
ing (B), intravenous access (C) and emergency equipment. The last
section of the course consisted of four different simulations, all
including a need for ABCDEF assessments and decision-making,
and all lasting for 45minutes each, with 15minutes in-between
simulations.

2.4 | Data collection
To measure students' perceived stress, self-efficacy and control in
relation to the simulation, as well as their evaluation of the proAct

course, we utilized different questionnaires:

1. The SelfAssessment Manikin for measuring emotion (SAM)
(Bradley & Lang, 1994) was completed prior to and after the
students' second simulation respectively (the nature of this
spesific simulation varied between students). Here, we included
four items from the SAM, which we assumed related to stu-
dents' perception of stress and anxiety (Lugo et al., 2021),
namely mood, activation, control and self-efficacy. The SAM
also includes an evaluation, where respondents are asked how
secure they feel about their own assessments. Items were
scored from 1-9 (mood- 1 = negative and 9 = positive; ac-
tivation- 1 = calm and 9 = excited; control- 1 = suppressed
and 10 = dominating). Self-efficacy and evaluation were scored
on a scale from 0-100, where O = not at all and 100 = com-
pletely. Prior to the simulation, students used five minutes to
complete the pre-simulation SAM.

2. A questionnaire developed to identify symptoms of stress iden-
tified in international literature (Artwohl & Christiansen, 1997),
was completed after the students' second simulation. The ques-
tionnaire consisted of 14 stress symptoms, which students were
asked to report on a scale from 1-7, where 1 = totally disagree,
2 = disagree, 3 = partly disagree, 4 = neutral, 5 = partly agree,
6 = agree, and 7 = totally agree.

3. Three questions related to students' outcome of the second sim-
ulation; whether the student perceived that the simulation gave
higher self-confidence, gave insight into the students' strengths
and weaknesses, and whether the student thought knowledge
about diseases is useful when assessing patients' health, scored
from 1-5, where 1 = not at all and 5 = very much.

Questionnaires 1-3 were completed during lunch break, lasting

for 45 minutes, after the second simulation.

4. A course evaluation questionnaire at the end of the course,
including five questions about students' perceived outcome of
the overall course, scored from 1 = no, not at all to 5 = yes,

to a large extent.

Students also completed a form including gender, age, whether
or not they had previous work experience (yes/no), as well as type of
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work experience (hospital/nursing home/home-based nursing/other
health services/not health services) before partaking the bachelor
programme (=independent variables).

The questionnaires were distributed by study nurses not partic-
ipanting in either lectures, skills training, simulation or analysis/pre-
sentation of results and completed in a room separated from where
simulations were conducted. Students did not communicate with

each others when responding to the questionnaires.

2.5 | Statistical analyses

The Statistical Package for the Social Sciences (SPSS) version 27 was
used to analyse the data. Descriptives and frequencies were used to
present students' gender, age, years of experience before the bachelor
programme and type of work experience, as well as students' reported
stress symptoms, evaluation of simulation and evaluation of the overall
course. Data are presented as means with standard deviation (normally
distributed variables), or as medians and interquartile range (not nor-
mally distributed variables) when appropriate. The chi-square test was
used to compare students' mood, activation, control and self-efficacy
pre- and postsimulation. Pearsons' correlation was used to explore as-
sociations between students' reported symptoms of stress and their
gender, age and years of experience. All tests were two-sided, using
a significance level below .05. All analyses were conducted using the
Statistical Package for the Social Sciences (SPSS) version 26 (IBM

Corporation, 2019) P<.05 was assumed statistically significant.

3 | RESULTS

A total of 59 students participated (N = 59, 26.7%). Their age
ranged from 21-52years, with a mean of 28.6 (standard deviation,
SD = 7.5). Female students represented 88.1% of the participants.
Table 1 gives a description of the participating students' previous

work experience.

3.1 | Pre-and postsimulation

Table 2 gives an overview of students' mood, activation, control,
self-efficacy and evaluation pre- and postsimulation.

TABLE 1 Descriptives of respondents' previous work experience
(N =59)

Previous work experience (%) &7.3

Type of work experience (%)

Nursing home 31.8
Home-based nursing 227
Other health services 271
Other (not health services) 18.4

Note: Work experience = yes, | have previous work experience before
starting on the bachelor programme, in per cent. Frequencies.

Table 2 shows that students experienced a significantly lower
degree of activation after the simulation (P = .04). Even though not
significant, students experienced a more positive mood (P = .2),
increased feeling of control (P = .7) and being more self-efficient
(P = .4) after the simulation than before. After simulation, students
also felt significantly more secure on their assessments than before
the simulation (P = .01).

3.2 | Reported symptoms after simulation

We chose to recode the values to either disagree (values 1-3),
neither disagree or agree (value 4) nor agree (values 5-7). Table 3
gives an overview of students' reported symptoms of stress during
simulation.

Table 3 shows that many students experienced symptoms of
stress during simulation. The most frequent symptom was “in-
creased pulse” (52.5%), followed by “palpipation” (42.4%). About
one of four students also reported of an “uneasy feeling in the
stomach” and “tunnel vision,” and 20.3 per cent reported an inabil-

ity to speak.

3.3 | Correlations

Table 4 presents significant correlations between students' previ-
ous work experience, age and gender (independent variables) on the
stress symptoms reported (dependent variables).

Lacking work experience led to a significantly lower “ability to
speak” (P = .02), as well as increased “nausea” (P = .02). Younger
students reported of “dry mouth” more frequent (P = .04), and fe-
males reported more frequent “loss of fine motorics” (P = .04),
“chills”"(P<.01) and “loss of hearing” (P = .02).

TABLE 2 Students' mood, activation, control, self-efficacy and
evaluation pre- and postsimulation (N = 59)

Presimulation Postsimulation

Mean (SD) Mean (SD) P-value
Mood 7 (1.6) 7.4(1.7) 2
Activation 6(1.8) 5.2(2.4) .04*
Control 5(1.4) 5.2(1.7) 7
Self-efficacy 56.6 (16.3) 60 (19.9) 4
Evaluation 60.7 (20.3) 73.9 (19.7) <.01*

Note: Evaluation; How secure are you on your assessments?

Scored from O = not at all to 100 = completely. Chi-square test,

P<.05 = significant. *Significant differences. Questionnaire: Self-
assessment manikin for self-efficacy and judgement of control.

Scoring from 1-9, mood 1 = negative, 9 = positive, activation 1 = calm,
9 = excited, control 1 = suppressed, 10 = dominating. Self-efficacy
presimulation: How self-efficient do you think you will be at this
simulation? Scored from O = not at all to 100 = completely. Self-efficacy
postsimulation: How self-efficient did you feel during this simulation?
Abbreviation: SD, standard deviation.



HANSEN ET AL.

3.4 | Evaluation of simulation

Table 5 presents students' evaluation of the simulation.

Table 5 indicates that students felt more self-confident and had
gained insight into own strengths and weaknesses after simulation.
Almost all students perceived that knowledge about diseases is use-

ful when assessing patients' health.

3.5 | Evaluation of the course

Table 6 shows students' evaluation of the proAct® course.
Table 6 shows that students reported that the course was rele-
vant and increased their competence and feeling of security when

assessing and handling acutely ill patients.

4 | DISCUSSION
The aims of this study were to explore nursing students' per-

ceived stress, self-efficacy, control and evaluation before and

TABLE 3 Students' reported symptoms
of stress during simulation (N = 59)

Dry mouth
Palpitation
Increased pulse
Ringing in the ears

Unable to speak

Uneasy feeling in your stomach

Nausea

Tunnell vision

Loss of fine motor skills

Time went slow
Chills

Hearing loss

Loss of gross motor skills

Muscle tensions
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after simulation as part a structured course in physical assess-
ment, whether factors such as gender, age or previous work ex-
perience were associated with perceived stress during simulation
and nursing students' evaluation of the course. Results show that
students' self-efficacy and control increased after simulation, and
they felt more secure on their assessments. Even though students
experienced symptoms of stress during the simulation, they ap-
preciated positive outcomes both after the simulation and after
the overall course.

Students' experienced a significantly lower degree of activa-
tion, a more positive mood, and increased feeling of control and
self-efficacy after the simulation than before. After simulation, stu-
dents also felt significantly more secure on their assessments than
before the simulation. This is supported by several studies explor-
ing the impact of clinical simulation on self-efficacy beliefs amongst
preregistration and novice nurses (Franklin & Lee, 2014; Pike &
O’Donnell, 2010). A recent study showed that the effect of simula-
tion on self-efficacy could be influenced by students’ initial percep-
tion of mood, activation and control (Lugo et al., 2021). Moreover,
students who lack feeling of control and self-efficacy have been

reported to experience higher stress levels and also lower learning

Neither disagree

Disagree (%) nor agree (%) Agree (%)
71.2 15.3 13.6
52.5 5.1 42.4
40.7 6.8 52.5
88.1 5.1 6.8
78 1.7 20.3
67.8 5.1 271
914 1.7 6.9
72.4 3.4 24.1
84.7 6.8 8.5
83.1 6.8 10.2
91.5 34 5.1
98.3 = 1.7
91.5 34 5.1
76.3 5.1 18.6

Note: Whether students disagreed or agreed experiencing these symptoms. Scoring: 1 = disagree
(values 1-3), 2 = neither disagree or agree (value4), 3 = agree (values 5-7). Descriptive statistics.

TABLE 4 Significant correlations between students' work experience, age and gender (independent variables) on the stress symptoms

(dependent variables) reported (N = 59)

Unable to speak
Work experience 0.32
Dry mouth
Age -0.27
Loss of fine motorics P-value Chills
Gender 0.27 .04 0.36

Note: Pearsons' correlations, two-tailed. P-value significant at a .05 level.

P-value Nausea P-value
.02 0.31 .02
.04
P-value Loss of hearing P-value
<.01 0.32 .02
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TABLE 5 Evaluation of the simulation (N = 59)

Median 1Q
To what extent has the simulation given you 3 2-4
higher self-confidence?
To what extent has the simulation given 5 4-5
you an insight into your strengths and
weaknesses?
Do you think knowledge about diseases is 5 5-5

useful when assessing patients' health?

Note: Scoring 1 = not at all, 5 = very much. Descriptive statistics.
Abbreviation: 1Q, interquartile range.

TABLE 6 Students'assessment of the outcome of the proAct®
course (N =59)

Questions Median 1Q

Did you find the course relevant? 5 5-5

Do you feel more competent to identify 5 4-5
acutely ill patients?

Do you feel more secure in handling acutely ill 4 4-5
patients?

Do you feel more secure to ask for help to 5 4-5
assess and treat acute ill patients?

Do you know how to ask for help adequate 5 4-5

and structured?
Note: Scoring: 1 = no, not at all 5 = yes, to a large extent. Descriptive

statistics.
Abbreviation: 1Q, interquartile range.

outcomes (Leigh, 2008). Still, studies indicate that simulations are ef-
fective in establishing learning environments that help learning out-
comes and improve confidence (Norman, 2012). This is supported by
findings in the current study.

In our study, many students experienced symptoms of stress
such as increased pulse and palpitations during simulation. This is
supported by studies indicating that students experience an in-
creased physiological stress and anxiety during simulation practice
(McGuire & Lorenz, 2018; Nakayama et al., 2018). In a study of med-
ical students' stress, workload, stress coping skills and clinical per-
formance during simulations, the authors concluded that students'
clinical performance was negatively correlated with perceived stress
and workload during the scenario (P <0.05) (Anton et al., 2021). Flow
during simulation practice has also been shown to be negatively cor-
related with stress (Kim & Park, 2018).

Moreover, in our study, gender, age and work experience were
associated with symptoms of stress during simulation. We have not
been able to identify studies exploring such associations. Nakayama
et al. (2020) explored factors that may possibly alleviate stress
during simulations. They found that, in the face-to-face scene in-
volving vital sign measurements, the presence of peers did not ob-
jectively alleviate stress (Nakayama et al., 2020). Jung et al. (2019)
found that providing prebriefing and considering students' level of
simulation experience may help ensure a safe learning environment

during simulations.

In our study, students felt more self-confident and had gained
insight into own strengths and weaknesses after simulation. This is
supported by several studies stating that simulation-based nursing
educational interventions provide strong educational effects, espe-
cially in the pshycomotor domain (Kim et al., 2016; Shin et al., 2015;
Unsworth et al., 2016). Hence, it is important to focus on factors that
may alleviate students' perceived stress in relation to simulation, to
optimize learning outcomes.

Students reported that the course was relevant and increased
their competence and feeling of security when assessing and han-
dling acutely ill patients. Earlier research indicate that nursing stu-
dents do not apply all sets of physical assessment skills achieved in
their nursing education (Byermoen et al., 2021; Cicoloini et al., 2015;
Douglas et al., 2015; Egilsdottir et al., 2019). Barriers to such ap-
plication are suggested to be the pedagogical methods used in
the training, as well as the clinical contexts (Douglas et al., 2015;
Egilsdottir et al., 2019; Zambas et al., 2016). Byermoen et al. (2021)
has suggested that simulations may provide “reflection-in-action”
and “reflection-on-action” that enable students to collect and ade-
quately act upon cues. This is supported by, for example Immonen
et al. (2019) who claimed that development in feedback practices
and providing students with opportunities for reflection are import-
ant in supporting continuous learning processes. Hence, it is import-
ant to include time to reflect both during and after simulations.

The proAct® course includes acknowledged elements such as the
ABCDEF evaluation approach, NEWS 2 score and ISBAR communi-
cation (Myrstad et al., 2020; Olgers et al., 2017; Royal Colleague of
Physicians, 2012; World Health Organization, 2009a). Competency
in the ABCDE approach is essential to identify unstable patients. Still
a study found that this was used in only 33% of cases in an emer-
gency department (Olgers et al., 2017). NEWS2 score has been
shown to predict severe disease and in-hospital mortality, superior
to other widely used clinical risk scores (Myrstad et al., 2020). Studies
also indicate the use of ISBAR for structured communication leads to
better flow of information, a reduction in omission of relevant infor-
mation and an increase in personnel satisfaction (Mgller et al., 2013;
Nagpal et al., 2013; Petrovic et al., 2014; Reine et al., 2018). Based on
our findings, as well as results from earlier research, we suggest that
the proAct® course, or similar structured courses including acknowl-
edged tools for clinical observation, assessment and decision-making,
are included in the nursing education cirruculum.

4.1 | Limitations
Only 26.7% of the invited students participated. This may threaten
the generalizability of our findings. The course was offered in the
same period as when students wrote their bachelor thesis. This may
have limited the number of participants prioritizing to partake a
course including reading a course-book and taking a test, in addition
to the course itself.

Only one of the questionnaires were validated. This may limit
the validity of our findings. The study was conducted in a research
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group consisting of six IDN/RN educators with clinical experience,
as well as six RNs working clinically. The questionnaires were thor-
oughly discussed in the whole group, increasing the face and content
validity.

Moreover, both IDN and RN students participated in the course.
Due to anonymity issues, we chose not to register whether students
were in the IDN or the RN programme. Such registration could have
provided information about potential differences between the two
different nursing programmes. Still, informal feedback after the
three course days indicated that both RN and IDN students had sim-
ilar experiences both during and after the course.

5 | CONCLUSIONS

Our findings show that students experienced symptoms of stress
both before and during the simulation. However, students felt more
self-confident and had gained insight into own strengths and weak-
nesses after simulation. In addition, students reported that the
course was relevant and increased their competence and feeling
of security when assessing and handling acutely ill patients, which
underlines the importance of including such courses in undergradu-
ate nursing education. To achieve an optimal learning outcome is es-
sential that educators are aware that students may perceive stress
in relation to simulations and facilitate pre- and debriefs and guide

students to develop stress coping strategies.

51 | Implications

The proAct® course, or similar structured courses including ac-
knowledged tools for clinical observation, assessment and decision-
making, should be included in the nursing education cirruculum.
Adaptive stress coping skills may allow nursing students to manage
stressful situations and better maintain performance. Hence, such
skills should also be included in the nursing education curriculum.
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