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ABSTRACT

Objective: To evaluate and compare the perception of stressors by nursing students before and after a high-fidelity clinical simulation
or conventional laboratory practice class. Method: This is a randomized clinical trial conducted with 52 nursing students. Both
groups had theoretical classes about cardiothoracic physical examination, followed by practice class in skill laboratory. In addition,
the experimental group took part in a high-fidelity simulation scenario. Stressors were evaluated before and after class, with the
application of KEZKAK questionnaire. Results: The experimental group was significantly more worried about six factors related to
lack of competence and to interpersonal relationships (p < 0.05), while the control group was significantly more worried about
being in contact with suffering (p = 0.0315). Conclusion: The simulation affects students’ perception of stressors and promotes
their self-evaluation and critical thinking regarding the responsibility that comes with their learning.

Descriptors: Simulation; Nursing Students; Psychological Stress; Evidence-based Nursing; Randomized Controlled Clinical Trial.

RESUMO

Objetivo: Avaliar e comparar a percepcao dos fatores estressores do discente de enfermagem antes e depois da simulacao
clinica de alta fidelidade ou da aula pratica convencional de laboratério. Método: Ensaio clinico randomizado realizado com 52
discentes de enfermagem. Ambos os grupos tiveram aula tedrica sobre exame fisico cardiotoracico, seguida de aula pratica em
laboratério de habilidades. O grupo experimental participou ainda de um cendrio de simulacdo de alta fidelidade. Os fatores
estressores foram avaliados antes e ap6s a aula, com a aplicagao do questiondrio KEZKAK. Resultados: O grupo experimental
apresentou-se significativamente mais preocupado com seis fatores relacionados a falta de competéncia e relagao interpessoal
(p < 0,05), enquanto no grupo controle apenas o fator contato com o sofrimento foi significativamente mais relevante (p=
0,0315). Conclusao: A simulagao interfere na percepcao dos fatores estressores e promove uma autoavaliacao e reflexao critica
pelo aluno frente a responsabilidade com o aprendizado.

Descritores: Simulacao; Estudantes de Enfermagem; Estresse Psicolégico; Enfermagem Baseada em Evidéncias; Ensaio Clinico
Controlado Aleatério.

RESUMEN
Objetivo: Evaluar y comparar la percepcion de los factores de tension del estudiante de enfermeria antes y después de la simulacion
clinica de la alta fidelidad o de la clase practica convencional de laboratorio. Método: Ensayo clinico aleatorizado realizado con 52
estudiantes de enfermeria. Ambos grupos tuvieron clase teérica sobre el andlisis fisico cardiotoracico, después de la clase practica en
laboratorio de habilidades. El grupo experimental participé todavia de un escenario de simulacion de alta fidelidad. Los factores de
tensién fueron evaluados antes y después de la clase, con la aplicacion del cuestionario KEZKAK. Resultados: El grupo experimental
se presento significativamente mas preocupado con seis factores relacionados a la falta de competencia y relacién interpersonal (p
< 0,05), mientras que en el grupo control solamente el factor contacto con el sufrimiento fue significativamente mas relevante (p =
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0,0315). Conclusion: La simulacion interfiere en la percepcion de los factores de tensién y promociona una autoevaluacion y el
reflejo critico por el alumno delante de la responsabilidad con el aprendizaje.
Descriptores: Simulacion; Estudiantes de Enfermeria; Tension Psicolégica; Enfermeria Basada en Evidencias; Ensayo Clinico

Controlado Aleatorio.
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INTRODUCTION

Nursing education in Brazil is currently based on the Na-
tional Curriculum Guidelines of the Undergraduate Program
in Nursing, which guide the education of a nurse with gener-
alist, humanist, critical, and reflective profile, based on scien-
tific and intellectual rigor. It is based on ethics, linked with the
abilities to act on health care, make decisions, communicate,
lead, manage, and teach. Thus, its teaching must be centered
in the student as active and participatory learning agent.

To meet these guidelines, several teaching methods have
been implemented, with active methodologies standing out
because they are pedagogical approaches that stimulate crit-
ical-reflective teaching-learning processes, in which the stu-
dent starts to be an active and participatory learning agent and
the professor acts as advisor, facilitator and mediator?.

Clinical simulation outstands among active methodolo-
gies, employing technological tools for teaching, such as low-,
medium-, and high-fidelity simulators®*. Nursing professors
have used this strategy for student training as a way to provide
knowledge and skills that are sometimes limited during clini-
cal practice®®. This occurs because not every student have
the same opportunities to perform certain procedures with the
patient, which can lead to a flawed clinical experience-®.

The World Health Organization points out that simulated
teaching can be a strategy to overcome training shortcomings,
since it expands the clinical experiences of undergraduate stu-
dents, being experienced in the laboratory of simulated prac-
tices. Therefore, it provides the development of skills in a safe
care context, which, therefore, brings benefits for the training,
the patient, and the institution®.

In the simulation laboratory, the diversity of scenarios can be
simulated according to the learning objectives of a given mo-
ment. Thus, students develop the required knowledge, skills, and
attitudes before clinical situations. From the point of view of pa-
tient safety, the simulation allows comprehensive training for stu-
dents, minimizing the chance of errors during clinical practice"?.

In addition, the simulation strategy may contribute to the
emotional preparation of future nurses, because, by enabling
students to practice their skills in safe environments, feelings,
such as anxiety and stress, can be worked out and a better
learning can be achieved™.

Studies show that when nursing students practice health
care, both in practice laboratory and in their first experiences
with patients, they may present tremors, pallor, sweating, cold
and clammy skin, emotional outburst, fainting and crying be-
cause of feelings of fear, insecurity, anxiety, and distress!'>"3.

Thus, the use of simulations can also be a stress reduction
strategy for students. The first scholar to use the term stress in

the health field was Hans Selye, who thus described it: non-
specific symptom from any demand on the body, be it mental
or somatic effect; stressor is what leads to a stress reaction,
and can be physical, mental, or emotional.

Stress can lead to cognitive effects, such as decreased atten-
tion and concentration, deterioration of memory, increased rate
of errors, difficulty and delay in response to stimuli. These fac-
tors are reflected in the teaching-learning process of students.

A research conducted with 11 Brazilian nursing students evalu-
ated the relationship between the stress of nursing students and
patient safety®. The authors reported that, during the preparation
of medication, the students’ nervousness led to flaws, which were
corrected by the professor before being administered to the patient.

Before this scenario, seeking strategies that can reduce the
stress of nursing students is a challenge to nursing professors,
and may contribute to the safety of patients that will be met by
these students during their training process.

OBJECTIVE

To evaluate and compare the perception of stressors of
nursing students before and after high-fidelity clinical simula-
tion or conventional laboratory class.

METHOD

Ethical aspects

This research was approved by the Human Research Ethics
Committee and is in accordance with Resolution no. 466/2012
for research involving human beings”. The participants agreed
to participate in the research by signing the informed consent
form. The clinical trial was registered in the Brazilian Clinical
Trials Registry under the code RBR-352v3G. The use of the
adapted model of KEZKAK was authorized by its authors“®,

Study design, location, and period

The randomized clinical trial was developed in the skill and
high-fidelity clinical simulation laboratory of a public university in
the South region of Brazil, from August 2015 to December 2016.

Population or sample; inclusion and exclusion criteria

The population of this research consisted of students from the
undergraduate program in nursing, comprising men and women
over 18 years old who agreed to voluntarily participate in it.
The following inclusion criteria were adopted: being student of
the undergraduate program in nursing from a federal university
of the South region of Brazil; being enrolled in the discipline
Fundamentos para o Cuidar (Principles for the health care), in
the second semester of 2015 or in the first or second semesters
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of 2016. The following exclusion criteria were adopted: being
graduated in another program in the health field with compe-
tence for physical examination; having nursing technician/assis-
tant training; having already attended the discipline Fundamen-
tos para o Cuidar; having previous contact with patients.

Study protocol

In each semester, a random list of all included participants
was generated by the researcher. After this, the Microsoft Ex-
cel” randbetween function was used to perform the random-
ization. Participants were included one by one and the pro-
gram allocated them in the control or experimental groups.

The Control Group (CG) participated in the expository class
on cardiothoracic physical examination, followed by conven-
tional practice class in skill laboratory. The Experimental Group
(EG) participated in the expository class on cardiothoracic physi-
cal examination, the conventional practice class in skill labora-
tory, and then in the high-fidelity clinical simulation.

The conventional practice class in skill laboratory followed
this routine: students, divided in pairs, performed the medi-
cal history and the thoracic and cardiac physical examination
with their own colleagues. Some aspects were evaluated:
pulse regarding quality, rate, amplitude, and rhythm; arm cir-
cumference measures; blood pressure at rest and after physi-
cal activities, such as climbing flights of stairs and running;
inspection and palpation of the precordium for identification
of the ictus cordis and changes; recognition of cardiac auscul-
tation areas to examine the rate, rhythm, heart sounds S1, S2,
S3, and S4, and possible changes.

The scenario for the high-fidelity clinical simulation was
drawn from Jeffries’ theoretical model of simulation and run
in METIman®, a high-fidelity simulator. During the simulation, a
high-fidelity scenario with features of infirmary was prepared. Par-
ticipants were separated into pairs and met a patient according to
the previously established clinical case. The simulation involved
5 minutes for the briefing, 15 minutes for the scenario, and 5 min-
utes for the debriefing.

Chart 1 - Adapted KEZKAK questionnaire about stressors'®
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During the briefing, students were told about the confidential-
ity of the simulation and the ethical issues involved, and were
shown the environment, the functions of the simulator, and the
places for verification of cardiac auscultation, pulse, and blood
pressure. This moment lasted five minutes and was important to
avoid anxiety caused by ignorance of the technology used.

In addition, students received the medical record with the
patient’s name and main complaint as well as orientation to
perform the medical history and physical examination focus-
ing on the cardiovascular system. To do so, they had to in-
teract with patients, measure their blood pressure and heart
rate, perform cardiac auscultation in all areas, and guide them
regarding their health status and disease prevention.

At the beginning of the simulated scenario, vital signs and
heart rate were within the normal range. After being evaluated
by the students, the patient reported feeling unwell and request-
ed further evaluation. At this point, vital signs and heart rate
were changed, heart rate was increased, blood pressure was
decreased, and heart rhythm was modified to atrial fibrillation.

Immediately after the simulation, a debriefing lasting 5 min-
utes for each pair was carried out. Then, all students that took part
in the simulation discussed and reflected about their experience
for 30 minutes. The pairs who passed through the experience
were oriented not to share information with colleagues who had
not yet experienced the simulation. Participants were told that
the simulation was not part of the evaluation for the discipline.

To avoid possible communication interference between groups,
the laboratory classes of EG and CG were held on consecutive
days. The EG attended the class on the first day. After the end of
data collection, the CG was offered a simulation class in a counter
shift, on dates chosen by students, in the same way as the EG.

For the evaluation of the perception of stressors, students
answered the adapted KEZKAK questionnaire (Chart 1). This
questionnaire measures stressors for nursing students in clinical
practice. The answers are Likert-type scale, scored from O to 3,
depending on the degree of concern the questions cause on the
students: none (0), a little (1), much (2), and very much (3).

01 - Not feeling integrated into the team work

14 — Confusing the medication

02 - Doing my work badly and harming the patient

15 — Fear of making mistakes

03 - Feeling like | cannot help the patient

16 — Seeing a patient die

04 — Causing psychological damage to the patient

17 — The relationship with the professor

05 — Not knowing how to answer the patient’s expectations

18 — Coming across a situation without knowing what to do

06 — Causing bodily harm to the patient

19 — Getting emotionally involved with the patient

07 — Not knowing how to answer the patient

20 - The importance of my responsibility in caring for the patient

08 — That the patient’s emotions will affect me

21 - That the patient will not respect me

09 - Talking to the patient about his/her suffering

22 — The relationship with the clinical practice nurse advisor

10 — The relationship with healthcare professionals

23 - The relationship with colleagues (nursing students)

11 - Being infected by the patient

24 — Being in an urgent situation

12 — That the patient who was getting better starts getting worse

25 — Meeting a patient who has difficulty in communicating

13 - Being infected with a contaminated needle

26 — Performing procedures that cause pain to the patient

To be continued
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Chart 1 (concluded)
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27 — Not knowing how to finish the dialogue with the patient

30 - Not finding the doctor when the situation requires his/her presence

28 — Work overload

31 — Meeting a terminal patient

29 — Receiving conflicting orders

The adapted KEZKAK contains 31

items divided into eight stressors: 01 — Evaluated for eligibility (n = 63) ]

Lack of competence (1, 2, 3, 4, 5, 6, 11,
13, 14, 15); 02 — Contact with suffering
(9,12, 16, 24, 26, 31); 03 — Relationship
with tutors and colleagues (1, 10, 17, 18,
22, 23); 04 — Impotence and uncertainty
(2, 3,6, 12, 15, 18, 26, 30); 05 — Not
controlling the relationship with the pa-
tient (5, 7, 15, 18, 24, 25, 27, 31); 06
— Emotional involvement (8, 19, 20); 07

Excluded (n = 09)
05 for already having professional
training in the health field
04 for refusal to participate in the study

Randomized (n = 54)

— Feeling of being hurt in the relationship

. . Allocation for the Allocation for the
with the patient (12, 13, 21); and 08 — experimental Allocation control group

Overload (25, 28, 29). group (n = 27)

(n =27)

The CG answered the questionnaire im-
mediately before and after the convention-
al practice class in skill [aboratory. The EG
answered the questionnaire immediately
before the conventional practice class in
skill laboratory and immediately after the

Excluded (n = 02)
01 for abandoning
the programs
01 for inadequate filling
of the instruments

debriefing of the simulation. The follow-
ing sociodemographic variables were also Analyzed (n

=27) Analyzed (n = 25)
evaluated: sex; age; and having another Excluded from the Excluded from the

analysis (n
undergraduate degree or not. Y

-0 analysis (n = 0)

Statistical analysis of results Figure 1 -
Data were entered and tabulated in Mi-
crosoft Excel® 2007 spreadsheets and then
analyzed with Bioestat”. Descriptive statis-
tics was used for data analysis, by calculating measures of cen-
tral tendency and absolute frequencies and percentages. Stress
scores obtained by KEZKAK were tabulated and submitted to
statistical analyses, with estimation of absolute frequencies and
percentages. Mann-Whitney and Wilcoxon tests were used for
comparisons between and within groups, respectively. A 5% sig-
nificance level was used in all tests (p < 0.05).

RESULTS

The research included 54 participants: 13 in the second se-
mester of 2015, 20 in the first semester of 2016, and 21 in the
second semester of 2016. Participants were randomly allocated:
27 in the experimental group and 27 in the control group (Fig-
ure 1). During follow-up, two participants were excluded from
the control group, one because of inadequate filling of the data
collection instruments and another for abandonment of the pro-
gram before the completion of the second phase of the research.

The groups were homogeneous regarding sociodemograph-
ic variables. The average ages of the EG and CG were 20.32 +

Flowchart of inclusion, randomization, and analysis of the groups,
Curitiba, Parang, Brazil, 2017

1.79 and 21.11 + 2.47 years old, respectively (p = 0.1956).
Women were predominant for both groups (85.19% - EG;
92.00% - CG). In both groups, most participants did not have
another undergraduate degree (92.59% — EG; 100.00% — CG).

Table 1 presents the stressors answered by the groups ac-
cording to KEZKAK, in the moments before and after the labo-
ratory or simulation. We chose to present only the items with
significant difference in the comparison between the differ-
ent moments. The CG presented significant decrease in the
perception of four items as stressors, while the EG presented
significant increase in the perception of nine out of 31 items
as stressors and significant decrease in one item.

Table 2 presents the comparison of stressors between the
groups before and after the laboratory or simulation. Before
the laboratory, the two groups differed significantly in two
items, since the CG showed greater concern. After the labora-
tory, the two groups differed significantly in seven items. For
the EG, six items (3, 4, 7, 18, 23, and 25) were considered sig-
nificantly more stressful. The CG pointed only item 16 (“See-
ing a patient die”) as significantly more stressful.
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Table 1 - Stressors before and after laboratory or simulation, Curitiba, Parang, Brazil, 2017

None

A little

Much

Very much

n % n % n % n % vall,ue

Control Group

01. Not feeling integrated into the team work gfetgorre ; ;{238 1? 228 172 338 8 88 0.0109*
02. Doing my work badly and harming the patient lgfetz;re 1 28 :3 342'90 g ggg 1; ggg 0.0085*
03. Feeling like | cannot help the patient Sftz:re § 1(2)8 g ;28 g ;28 191 ?28 0.0481*
18. Coming across a situation without knowing what to do :Fifec:re 8 88 ; 1;8 196 228 163 gig 0.0191*
Experimental Group

01. Not feeling integrated into the team work Sfife(:re g 2(2.02 E i;? 151 ?g; ; 17141 0.0192%
03. Feeling like I cannot help the patient gf‘iz;re (1) (3)(7) g ﬁ? 1; 121 192 iii 0.0481*
04. Causing psychological damage to the patient Zetfeorre ‘:’ 131.'71 160 ;Zg 172 iiz g ;gz 0.0171*
05. Not knowing how to answer the patient’s expectations Z:[feorre g) (3)(7) 182 332 192 iii ; ;{53; 0.0481*
12. That the patient who was getting better starts getting worse :fetic;re f ;‘7‘ 1? 451(5)? 180 ;38 é 178'f‘5 0.0109*
15. Fear of making mistakes ;l;)fifeorre (1) (3)(7) ; ?gg Z éig 12 451;1431 0.0415*
20. The importance of my responsibility in caring for the patient :gfecl)’re ? (3)(; Z ?Zg 12 g} Z g ;;; 0.0434*
24. Being in an urgent situation ;)gfeorre ; 17141 i ?Zg 190 g‘;’g 171 421(5)3 0.0140*
25. Meeting a patient who has difficulty communicating E)gf;re ? 138.'75 1(3) ;‘3(1) 162 iii Z 1411:3 0.0278*
27. Not knowing how to finish the dialogue with the patient gfetz)rre ‘1‘ 1;'78 11 g?g g ;2332 ; 131'.71 0.0263*
Note: *Wilcoxon.

Table 2 — Comparison of stressors between the groups, Curitiba, Parang, Brazil, 2017

None A little Much Very much p
n % n % n % n % value

Before the laboratory

16 - Seeing a patent i Epermensl 6 202 14 519 3 185 2 74 0036
31 — Meeting a terminal patient E)?;;:?r:wental g ;gg :(5) ggg g 372';10 ; 172.;‘0 0.0290*
After the laboratory

03 — Feeling like | cannot help the patient E)?;;:ic:wental (3) 102.60 ;) ??? 192 iig 142 122 0.0018*

To be continued
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Table 2 (concluded)
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None A little Much Very much p
n % n % n % n % value
04 — Causing psychological damage to the patient E)?;et:?r:wental 17 238"70 2 ;gg 152 42122 g ;82 0.0049*
07 — Not knowing how to answer the patient (E:;;é:?rlnental é (8)8 z 382 12) ;147‘8 3 ;gg 0.0478*
T —— S L ISR T
18 — Coming across a situation without knowing what to do E)?;;iorlnental ? (3)(7) ? 132.;) 1? 23(7) 164 g?g 0.0443*
23 — The relationship with colleagues (nursing students) E)?;et:?r:ﬁental 131 ﬁ‘? 12 g(s)g g ;gg ? 23 0.0095*
25 — Meeting a patient who has difficulty communicating g)?;;:ior:qental ;‘ 1;'; 1(1) 131‘7‘8 12 222 2 1(2.08 0.0342*

Nota: *Mann Whitney.

DISCUSSION

This research had a predominance of young adults — with
average age of 20.32 + 1.79 (EG) and 21.11 + 2.47 (CG) —
and women — 85.19% (EG) and 92% (CG). The latter feature
appears in undergraduate programs in nursing throughout the
world, as shown by national and international studies. In a
study carried out in Turkey®?, 88.5% (n=52) individuals were
women, with average age of 23 years old. In the United States
of America?”, 89% (n=134) of the nursing students were
women, with average of 23 years old. In China®?, 92.5%
(n=80) were women aged between 18 and 20 years old. In
Brazil®, a study showed that 77% (n=206) students were
women aged between 18 and 21 years old. In Sweden®”, 85%
(n=361) were women, with average age of 23 years old.

Most participants — 92.59% (EG) and 100% (CG) — do not
have another undergraduate degree, as corroborated by other au-
thors, who found 96.6% (n=84) and 98.1% (n=102) participants
attending their first undergraduate program®@>2%, We highlight that
this feature is related to the age range found in this research, of
young adults who are mostly in their vocational training phase.

Nursing training involves associating theory and practice
since the early years of the program. This feature requires stu-
dents to deal with complex situations, including the need to take
care of someone who is becomingill, with insufficient resources
to meet the existing stressors. The previous experiences of each
student will affect the perception of stressors: as a threat, leading
to negative emotions, such as fear, anxiety, and anger; or as a
challenge that will allow coping and overcoming?”.

One of the objectives of this research was to evaluate
whether the teaching strategy used (high-fidelity clinical simu-
lation) affects the perception of stressors. After the laboratory
class, the CG presented a significant reduction in the percep-
tion of stressors related to lack of competence and impotence/
uncertainty to meet the needs of the patient. The CG showed
no significant increase in any factor when comparing the mo-
ments before and after the laboratory.

In analyzing the EG in the moments before and after the
simulation, we observed a significant increase in the perception
of factors related to lack of competence, not controlling the re-
lationship with the patient, emotional involvement, and contact
with suffering as stressors for the students after the simulation.
Only item 1 had significant reduction after the laboratory class.

When comparing the moment before and after laboratory
in the CG and EG, we verified an increase in the number of
stressors, with significant difference after the laboratory class
in the EG. Before the laboratory class, the CG was more wor-
ried about items 16 and 31. Item 16 remained worrisome for
the CG after the laboratory. After the laboratory class, the EG
was more worried than the CG with factors related to lack of
competence and to interpersonal relationships with patients,
multidisciplinary team, and colleagues.

We highlight that the CG laboratory practice was held in pairs,
in a relaxed and safe environment for students, since they knew
each other. The results of reduction of stressors after the laboratory
may be linked to the fact that these students did not experience
something new. The EG, in turn, participated in a high-fidelity sim-
ulation scenario, in a new education strategy for students. Thus,
the simulation may have changed students’ critical thinking and
provided increased awareness of their responsibility and of the re-
quired skills to meet patients. In contrast, the conventional class
produced little interference in the students’ perception of stressors.

Thus, it is evident that the clinical simulation allowed stu-
dents to experience a near-real situation that made them think
about the importance of scientific knowledge, of skills, and
of their responsibility to provide the nursing care that patients
need. Authors"” confirm this, stating that the high-fidelity
simulation strategy allows approximation to reality, as well as
critical reflection of attitudes by students and professors.

In this research, the perception of factors related to lack of
competence, contact with suffering, relationship with profes-
sors, colleagues, and patients prevailed as significant. Studies
that sought to know stressors for nursing students in clinical prac-
tice also found lack of competence as one of the main stressors
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at the beginning of practical training?*3". No studies evaluating
the stress of nursing students in skill laboratory were found.
The beginning of clinical practice causes important chang-
es in the emotional state of nursing students. Lack of compe-
tence, difficulties in the relationships with professors, team,
and patients, and work overload are factors that contribute to
a lower learning yield®?. Knowing the main stressors and ap-
plying strategies to decrease their intensity may improve stu-
dents’ satisfaction and promote a quality and safe care®®*34,
In this context, the simulation strategy has been described as
able to encourage the acquisition of skills, clinical reasoning,
decision-making, and critical thinking!1%35-39

Study limitations

Some limitations must be considered concerning the gen-
eralization of the results of this research. The students had not
yet had experiences with high-fidelity clinical simulation, and
only one simulation session was offered. The simulation class
involved only cardiothoracic physical examination, which is
one of the topics of the discipline.

Stress of nursing students in clinical simulation: a randomized clinical trial
Boostel R, Felix JVC, Bortolato-Major C, Pedrolo E, Vayego SA, Mantovani MF.

Contributions to the fields of nursing, public health, or

public policy

This research contributes to nursing by showing that the
main stressors of students are related to lack of competence
and relationship difficulties. It also shows that the simulation
promotes the students’ awareness of their responsibility in pa-
tient care. Thus, it serves as subsidy for nursing professors to
create strategies and scenarios that allow the reduction of the
observed factors.

CONCLUSION

Our findings showed that the high-fidelity simulation strat-
egy increases the perception of stressors related to lack of
competence and to interpersonal relationships with patients,
multidisciplinary team, and colleagues compared with the
conventional practice class in skill laboratory. This increase
was related to the students’ capacity for self-evaluation and
critical reflection concerning their responsibility to learn and
the need to acquire the required skills for patient care.
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