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ABSTRACT

Objectives: to determine the degree of association between clinical judgment and diagnostic
reasoning of nursing students in clinical simulation. Methodes: this is a correlational research
design using a quantitative approach. The sample consisted of 41 nursing students who
assisted a patient with vaso-occlusive crisis in a high-fidelity clinical simulation setting. The
instruments used included the Lasater Clinical Judgment Rubric - Brazilian Version and the
Diagnostic Thinking Inventory. Results: clinical judgment was associated with diagnostic
reasoning (r=0.313; p=0.046), as well as the “noticing” aspect of clinical judgment with
diagnostic reasoning (r=0.312; p=0.047). Conclusions: the results show that skills to interpret
patient data are associated with diagnostic reasoning skills. Teaching clinical judgment skills
is necessary to develop the diagnostic reasoning of nursing students.

Descriptors: Clinical Judgment; Clinical Reasoning; Patient Simulation; Clinical Simulation;
Education, Nursing.

RESUMO

Objetivos: conhecer o grau de associagdo entre o julgamento clinico e o raciocinio diagndstico de
estudantes de enfermagem em simulacéo clinica. Métodos: estudo correlacional de abordagem
quantitativa. Aamostra foi composta por 41 estudantes de enfermagem, que realizaram atendimento
a paciente em crise vaso-oclusiva, em cendrio de simulacdo clinica de alta fidelidade. Os instrumentos
utilizados compreenderam o Lasater Clinical Judgment Rubric - Brazilian Version e o Inventario de
Raciocinio Diagndstico. Resultados: o julgamento clinico apresentou associacdo com o raciocinio
diagnéstico (r=0,313; p=0,046), bem como o aspecto “reconhecimento do julgamento clinico”
com o raciocinio diagnostico (r=0,312; p=0,047). Conclusdes: os resultados evidenciam que as
habilidades para interpretar os dados do paciente estdo associadas as habilidades de raciocinio
diagnoéstico. O ensino das habilidades de julgamento clinico é necessario para o desenvolvimento
do raciocinio diagndstico dos estudantes de enfermagem.

Descritores: Julgamento Clinico; Raciocinio Clinico; Simulacao de Paciente; Simulacao Clinica;
Educagdo em Enfermagem.

RESUMEN

Objetivos: conocer el grado de asociacion entre el juicio clinico y el razonamiento diagndstico
de estudiantes de enfermeria en simulacion clinica. Métodos: estudio correlacional con
enfoque cuantitativo. La muestra consistio en 41 estudiantes de enfermeria, que atendieron
a pacientes en una crisis vasooclusiva, en un escenario de simulacion clinica de alta fidelidad.
Los instrumentos utilizados incluyeron la rabrica Lasater Clinical Judgment Rubric - Brazilian
Version y el Inventario de Razonamiento Diagndstico. Resultados: el juicio clinico se asoci6 con
el razonamiento diagndstico (r=0.313; p=0.046), asi como el aspecto de“reconocimiento del
juicio clinico”con el razonamiento diagndstico (r=0.312; p=0.047). Conclusiones: los resultados
muestran que las habilidades para interpretar los datos del paciente estan asociadas con las
habilidades de razonamiento diagnostico. La ensefianza de habilidades de juicio clinico es
necesaria para el desarrollo del razonamiento diagnéstico de los estudiantes de enfermeria.
Descriptores: Juicio Clinico, Razonamiento Clinico; Simulacion de Paciente; Simulacion
Clinica; Educacién en Enfermeria.
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INTRODUCTION

Nursing care has considerable impact on health outcomes of
populations. Competence to provide nursing care requires clinical
reasoning development, which comprises a complex cognitive
process, including cognition, metacognition and knowledge of
specific disciplines to collect and analyze patient data, interpret
their meaning and consider possible actions.

In nursing literature, the terms clinical reasoning, clinical judg-
ment, diagnostic reasoning, critical thinking, and decision making
are often used interchangeably and refer to thought processes.
In this paper, the terms clinical judgment (CJ) and diagnostic
reasoning (DR) were adopted as distinct phenomena. CJ refers
to the thought process described by Tanner®? in the model of
clinical judgment developed by nurses; and DR, according to
Bordage, Grant and Marsden®, describes the thought process
for identifying diagnoses.

In turn, clinical reasoning is the process by which information is
obtained and interpreted so the necessary conclusions for health
care can be reached®. Clinical decision making is the collection
and interpretation of data performed by nurses, or other health
professionals, to inform a choice of action mediated by limited
information, interrelationships, emotional and ethical challenges,
and time pressure®. Critical thinking comprises intentional, self-
regulatory judgment, which results in interpretation, analysis,
evaluation, inference, and clarification of evidence, concepts,
criteria or contexts on which the judgment was based®.

Tanner’s model of clinical judgment® comprises four cyclically-
articulated aspects: noticing, interpreting, responding, and re-
flecting,. 1)"Noticing”refers to perceiving or recognizing patient
signs or symptoms, and it is rooted on nurses’expectations about
patients’ clinical conditions that, in turn, are influenced by their
context, theoretical knowledge and previous experience. 2)"In-
terpreting” portrays the process by which nurses assign meaning
to patient data identified through reasoning (analytical, narrative
and/or intuitive). 3)"Responding”is the stage when an answer is
offered to patients according to pertinent data. 4)“Reflecting”is
the last stage, when nurses ponder patients’health outcomesin
relation to provided action, and carry out professional performance
assessment of all care processes, i.e., CJ is assessed?.

DR, according to hypothesis generation theory, involves the
organization of knowledge within memory and the strategies
to access it®7®. Knowledge must be organized into patterns,
networks that connect and facilitate information availability
during analysis of a clinical case®”. The strategies that contribute
to access knowledge within memory (identification of relevant
information) involve different thought processes during problem
solving that characterize flexible thinking®®. Therefore, DR can
be more efficient through systematic storage of knowledge and
clinical experience, in which key information is retrieved more
easily when necessary®'?,

When considering Tanner’s model of clinical judgment® and
Bordage, Grant and Marsden’s model of diagnostic reasoning®,
it is possible to see that CJ “noticing” and “interpreting” stages
are associated with DR. While obtaining and interpreting clinical
patient data, DR is guided by information that is organized into
patterns, using mental strategies that facilitate access to such
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information. Therefore, this research aimed to observe such
an association in nursing students who assisted a patient with
pain in a high-fidelity clinical simulation setting. In addition to
determining the degree of association between CJ and DR, we
also sought to compare CJ and DR of two groups of students
with different curriculum levels, assuming that both processes
are shaped throughout the professional training process.

Clinical simulation, a strategy to develop students’ mental
processes, is considered a student-centered teaching strategy
that reproduces a real healthcare environment to replace and
extend real experiences in guided-inquiry laboratory experi-
ments"3. To that end, the participants, immersed in a clinical
simulation setting, carry out nursing actions as if they were in real
environments, so that this simulated experience is more easily
understood and handled when it occurs in clinical practice*'4,
Clinical simulation is considered of high fidelity when it consists
of equipment (mannequins), human resources, assertive clues,
among other items!™, which provide high emotional involve-
ment, a necessary condition for students to have a meaningful
learning experience!’>19),

OBJECTIVES

To identify the degree of association between CJ and DR of
nursing students in high-fidelity clinical simulation and compare
CJ and DR of students of different curriculum levels.

METHODS
Ethical aspects

The Research Ethics Committee of Escola de Enfermagem de
Ribeirdo Preto at Universidade de Sdo Paulo approved the proj-
ect, under CAAE (Certificado de Apresentacgdo para Apreciagdo
Etica - Certificate of Presentation for Ethical Consideration)
24839113.2.0000.5393. The study followed the provisions of
Resolution 466, December 12, 201217,

Study design, period and setting

This is a descriptive, comparative and correlational research de-
sign conducted in 2014 at a school in the countryside of Sao Paulo.

Population

Students completing the penultimate and last term (seniors
and juniors, respectively) of two undergraduate nursing courses
participated in the research. Juniors who have attended and
passed the class on care for hospitalized adults and elderly
people, and seniors who have completed the class on urgent
and emergency care were included in the study. Those classes
propose the development of expected skills in clinical hospital
care, close to the experience based on simulation in a high-fidelity
clinical setting. Students who stopped participating in any stage
of the research have been excluded.

Two hundred and sixty students were invited and forty-six
students showed interest in participating in the study and signed
the Informed Consent Form (ICF). Five students were excluded
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from the study; three because they stopped participating in one
of the stages of the educational proposal, one of them because
the practical activity was carried out only two months after its cor-
responding lecture, and the last one because he was demotivated
about the activity and did not complete debriefing. Therefore,
41 students participated.

Study variables

The study variables were students’sex, age, previous experience
with simulation, CJ, and DR. CJ was defined as a cyclical model
that encompasses four aspects that articulate with each other
(“noticing’; “interpreting’, “responding’, and “reflecting”). Therefore,
the variable CJ was studied as well as the aforementioned four
aspects, called subvariables. This variable and the subvariables
were operationalized by the Lasater Clinical Judgment Rubric,
an American instrument originally created by Lasater™®, which
was adapted for Brazilian culture and called Lasater Clinical
Judgment Rubric - Brazilian Version (LCJR-BV)"". Intraclass cor-
relation coefficient (ICC) for the LCJR-BV was 0.88; Cronbach’s
alpha of the global instrument was 0.889; for “noticing’, 0=0.75;
for “interpreting’, 0=0.64; for “responding’, 0=0.78; and for “re-
flecting”, 0=0.63%%. The LCJR-BV presents 44 items, ranging from
1 to 4 points each, totaling a minimum score of 11 points and a
maximum score of 44.

DR was defined in two dimensions: “organization of knowledge
within memory” and “flexible thinking”. Organization of knowl-
edge within memory comprises knowledge that is organized into
patterns and networks that connect to each other and facilitate
information availability during analysis of a clinical case. Flexible
thinking is a strategy that contributes to access knowledge within
memory, in addition to the possibility for nurses to use different
mental processes in solving problems®®, This variable and the
subvariables were assessed using the Diagnostic Thinking Inven-
tory (DTI)®V. DTl was originally created by Bordage, Grant and
Marsden® and has been previously adapted to Brazilian culture
by Rodrigues®’. Pearson’s correlation coefficient was 0.80; global
instrument internal consistency by Cronbach’s alpha was 0.80;
organization of knowledge within memory was 0.742; and flex-
ible thought was 0.635%". DTl has 41 items, with scores ranging
from 1 to 6 points each item, so the minimum score is 41 and
the maximum is 246 points.

Additionally, an instrument was used to guide collection and
registration of students’ sociodemographic variables (sex, age)
and data on previous experience with simulation.

Study protocol

To evaluate the students’ DR and CJ, a high-fidelity clinical
simulation setting to assist a patient with sickle cell anemia in
vaso-occlusive crisis was developed, based on the NLN/Jeffries
Simulation Theory guidelines®?*??, The simulation, including
debriefing of all participants, was recorded on video.

The students were evaluated in relation to obtaining data
(interview, physical examination, and laboratory data), data
interpretation, implemented nursing interventions, and evalu-
ation of intervention effects. Assessment of each participant
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lasted approximately 15 minutes. Then, an interval of 10 minutes
was established for students to settle their emotions and for the
research team to reorganize the environment for debriefing.

Debriefing, lasting approximately 20 minutes, comprised
the student’s reflection on his or her patient care performance
during the clinical simulation setting. To do so, the facilitator,
based on the Gibbs model®¥, asked questions to encourage
students to identify their strengths, weaknesses, contents and
skills that were mobilized in that setting, and to reflect on what
was still necessary to be explored and experienced, regarding
their training. The following questions were asked: How did you
feel about providing care for this patient? What positive actions
did you take? What would you do differently if you had another
opportunity to see that same patient? What do you take from
this experience to your future clinical practice?

After debriefing, students responded, individually, to the instru-
ment on sociodemographic data and to the DTI. The videos with
records of the simulation-based experience and the debriefing
were analyzed by three independent observers who assessed
the students’ performance using LCJR-BV.

Data analysis

For the results of performance observation in CJ and DR, calcu-
lations included frequency, interval, median, mean and standard
deviation. The Shapiro-Wilk test was used to verify whether the
numerical variables followed a normal distribution. Variables that
showed normal distribution were flexible thinking (p=0.552), DR
(total score) (p=0.543), and CJ (total score) (p=0.413). Calculation
of the difference between the performances of junior and senior
students in variables with normal distribution was made with
Student’s t test, followed by application of the Levene test to
verify equality of variances. To calculate the difference between
students in variables that did not show normal distribution, the
U Mann-Whitney test was applied. To verify the degree of asso-
ciation between DR and CJ of participants through the results of
DTl and LCJR-BV scores, the Spearman coefficient was calculated,
since the variables had a low frequency of subjects and most did
not follow normal distribution.

In this study, the classifications for correlation measures estab-
lished by the British Medical Journal (BMJ)® were adopted. The
r value between 0.00 and 0.19 is interpreted as no association
or very weak association; a value of 0.20 to 0.39 is interpreted
as a weak association; 0.40 to 0.59 is interpreted as moderate; a
value from 0.60 to 0.79 is interpreted as strong; and a value from
0.8 to 1.0 is interpreted as very strong.

RESULTS

Data from 41 participants were analyzed, out of whom 23
belonged to the junior group and 18 to the senior group. Most
participants were female 37 (90.2%) and reported having previ-
ous experience in clinical simulation settings (all senior partici-
pants reported having such experience). The participants were
between 20 and 46 years old, with a mean value of 23.9 years
(SD=4.4), considering that there were older participants in the
senior students’ group.
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In relation to the performance of students for DR, in the sample,
the average score was 171 points, a level considered broad skill?®,
The apparent difference in total average scores obtained by senior
students, slightly higher than that of juniors, was not supported
by the statistical test (p=0.334). Concerning flexible thinking, the
results of junior students and senior students showed no differ-
ence (p=0.125) and regarding organization of knowledge within
memory, the average values were similar (p=0.762) (Table 2).

Table 1 - Comparison of performance in clinical judgment between junior
and senior nursing students, Ribeirdo Preto, Sdo Paulo, Brazil, 2014

Aspects n Mean SD Median Interval Valuep
Noticing

Junior 23 6.7 1.8 7 3-10 0.149*%
Senior 18 7.6 1.5 7.5 5-10
Interpreting

Junior 23 5.0 1.1 5 3-6 0.021*
Senior 18 5.8 0.9 6 4-8
Responding

Junior 23 100 22 10 7-14 0.183*
Senior 18  11.0 22 12 8-14

Reflecting

Junior 23 5.6 0.8 6 3-6 0.159*
Senior 18 5.8 0.9 6 4-7

Total score

Junior 23 288 49 30 21-36 0.110**
Senior 18 312 41 30 25-39

Note: SD - Standard Deviation; * Mann-Whitney U test; ** Student’s t test.

Table 2 - Comparison of performance in diagnostic reasoning among
junior and senior nursing students, Ribeirdo Preto, Sao Paulo, Brazil, 2014

Variables n Mean Median Interval SD Valuep
Flexible thinking
Junior 23 86.6 87 61-106 12.7 0.125*
Senior 18 925 925 71-121 111
Organization of knowledge
within memory
Junior 23 820 83 68-92 6.3 0.762**
Senior 18 816 83 50-98 116
Total score
Junior 23 168.6 170 132-195 16.9 0.334*
Senior 18 1741 176 143-216 19.3

Note: SD - Standard Deviation; *Student’s t test; **Mann-Whitney U test.

Table 3 - Spearman’s correlation coefficient (r) and p-value between clinical
judgment performance and nursing students’ diagnostic reasoning skills
(n=41), Ribeirdo Preto, Sao Paulo, Brazil, 2014

Diagnostic Reasoning

Clinical . Organization
Judgment Flexible ¢ knowledge  Total
thinking withinmemory ~ S€Ore
Noticing r 0.288 0.227 0.312
p value 0.067 0.154 0.047
Interpreting r 0.216 0.164 0.233
pvalue 0.174 0.305 0.142
Responding r 0.196 0.267 0.233
pvalue 0.220 0.092 0.143
Reflecting r 0.029 -0.099 -0.041
pvalue 0.856 0.538 0.800
Total score r 0.278 0.289 0.313
pvalue 0.078 0.067 0.046
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Table 4 - Spearman'’s correlation coefficient (r) and p-value between per-
formance in clinical judgment and diagnostic reasoning of junior nursing
students (n=23), Ribeirdo Preto, Sdo Paulo, Brazil, 2014

Diagnostic Reasoning

Clinical Organizati
. ganization
Judgment Flexible = ¢ knowledge Total
thinking ier s score
within memory

Noticing r 0.394 0.310 0.436
pvalue 0.060 0.151 0.037
Interpreting r 0.152 -0.015 0.091
pvalue 0.488 0.947 0.678
Responding r 0.070 0.106 0.064
pvalue 0.751 0.629 0.771
Reflecting r -0.047 -0.115 -0.131
pvalue 0.832 0.600 0.551
Total score r 0.196 0.145 0.186
pvalue 0.370 0.509 0.396

Table 5 - Spearman’s correlation coefficient (r) and p-value between clinical
judgment performance and diagnostic reasoning of senior nursing students
(n=18), Ribeirdo Preto, Sao Paulo, Brazil, 2014

Diagnostic Reasoning

Clinical Organizati
. ganization
Judgment Flexible ¢ knowledge Total
thinking s score
within memory

Noticing r 0.002 0.151 0.084
pvalue 0.995 0.551 0.740
Interpreting r 0.194 0.378 0.309
p value 0.441 0.122 0.213
Responding r 0.304 0.439 0.382
p value 0.220 0.069 0.118
Reflecting r 0.046 -0.072 0.002
pvalue 0.857 0.777 0.994
Total score r 0.455 0433 0.502
p value 0.058 0.073 0.034

In this study, age did not affect the performance in CJ or the
ability for DR of nursing students (Spearman’s correlation coef-
ficients, r=0.125 p=0.435; r=0.151 p=0.346, respectively). There
was also no difference in performance in CJ and in DR, relative
to previous experience with clinical simulation (U Mann-Whitney
test, p=0.97 and p=0.603, respectively). Due to the small number
of male subjects, it was not possible to test the association of the
sex variable with DR and CJ.

The data showed, for the total sample of nursing students
(n=41), that CJ was associated with DR (r=0.313; p=0.046). When
analyzing the aspects and dimensions of these thought pro-
cesses, CJ“noticing” was associated with DR (total score) (r=0.312;
p=0.047) (Table 3).

When analyzing the associations of CJ and DRin the two groups
of students, separately, the results were different (Tables 4 and 5).

DISCUSSION

The data from this study show that senior students reached
a higher average score only in “interpreting’, when compared
to junior students. This finding may be related to the students’
curriculum development time. Greater acquisition of theoretical
knowledge and clinical experiences stored within memory may
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have contributed to the ability to select relevant data from a clinical
case, relate them to each other and prioritize interventions®’-29),

Chinese nursing students of the second and third terms (n=113)
participated in a study in which they performed four high-fidelity
clinical simulation sessions in caring for patients with appendicitis;
elderly patients with chronic obstructive pulmonary disease; elderly
patients with gastrointestinal bleeding; and elderly patients with
acute myocardial infarction, presenting the following average
scores in CJ aspects:“noticing’; 7.36, “interpreting’, 5.09, “respond-
ing”, 8.69, and “reflecting’, 4.75?%. Although the present study
presents similar results to the aforementioned one®), except for
“responding” (highest values: 10 points for junior students and 11
points for senior students), the studies are not comparable. There
was a difference in the number of sessions and in the content of
simulation settings to which the students were submitted, besides
possible curricular differences of each institution and country.

In the present study, the association between DR and CJ
was confirmed, both for the total sample (n=41) and for senior
students (n=18). The more advanced a student’s curriculum
level, the better they performed CJ in association to the ability
to identify diagnoses.

A study with 160 students in the last term of nursing school,
which examined the impact of critical thinking on CJ in a pediatric
drug administration setting, showed that LCJR results confirm that
11 critical thinking variables represented 17% of the LCJR scores.
It also showed that skills of deduction and analysis of critical
thinking, measured by the instrument Health Science Reasoning
Test, are predictors of CJ®, These results support the idea that
deduction and analysis skills are common in both processes.

CJ"noticing” was associated with DR (total) among the set of
junior students (n=23) (Table 2). It is possible evidence that data
collection about the patient (interview and physical examination)
leads to the identification of nursing diagnoses.

CJ (total) was associated with DR (total) among senior students
(Table 3). It is possible that senior students showed homogeneous
development in all aspects of CJ and dimensions of DR. Still, both
thought processes (CJ and DR) possibly have similarities in their
development within teaching.

The association between the “noticing” aspect of CJ and DR
was evidenced in the total set and among junior students. This
may indicate, as described in relevant literature, that knowledge
organized into categories and the existence of strategies to access
knowledge contained within memory are important factors for
the expectations of nurses about the clinical condition of patients
during data collection in nursing care®*'?, Thus, it is suggested
that the reasoning pattern involved in CJ “noticing”is related to
the DR adopted in this research.
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Since DR utilizes organization of knowledge within memory
and strategies to access key information in thoughts®?”, CJ paral-
lelism is therefore considered to be present in “noticing” as well
as in“interpreting”. However, although these skills in organizing
and prioritizing data seem to be present in DR, there was no as-
sociation between DR and the interpretation aspect of CJ.

Sociodemographic data showed no association in performance
for CJ and DR. However, in an American study, sex and ethnicity
were considered statistically significant predictors for CJ&%,

High-fidelity clinical simulation was important as a teaching
strategy for CJ and DR manifestation, as it provided students
with a safe context to exercise and improve clinical skills from
an interview to evaluation of nursing results. The use of Lasater
Clinical Judgment Rubric - Brazilian Version”'® contributed to
the development of this study on different aspects of nursing
students’ CJ, with results that are add to the evidence already
available in literature for reflection in a teaching context.

Study limitations

The sample size may have intervened in the obtained results,
since it may be considered too small to make inferences and
generalizations. Out of 260 students, only 46 accepted to par-
ticipate in the study.

Contributions to nursing

Understanding these two thought processes involved in the
professional clinical development of nursing students provides
support for nursing education improvement.

CONCLUSIONS

The associations identified by the results of the study highlight
possible overlaps between CJ and DR.The initial approach to seek-
ing CJ information coincides with that of DR. Deepening nursing
students’knowledge about the reasoning involved in data collection
during contact with patients is paramount. Interpreting CJ among
senior students was more developed in relation to junior students,
thus, this result allows us to conclude that curriculum advancement
is followed by skill development to assign meaning to clinical data.
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