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Objective: This research aimed to identify the knowledge of students from a health science university on human error and patient

safety.

Methods: This is an observational, cross-sectional research with a quantitative approach. A total of 228 students of the following
baccalaureate courses participated: Physical Education, Nursing, Medicine, Nutrition, and Psychology. The study was conducted

in the second semester of 2019 through an online questionnaire with 27 closed and 4 open questions. Simple frequencies, central
tendency measures, and correlation tests were used to analyze the data. The IRAMUTEQ software was used to analyze the

answers to open questions.

Results: The study demonstrated that the Nursing students had more contact with the patient safety theme and greater confidence

to perform techniques during clinical practice. In general, students pointed out positive responses regarding knowledge about

patient safety, such as: recognition of the possibility of errors, the importance of communication, and learning from mistakes.

Conclusion: The results may contribute to strengthening teaching about patient safety in universities.
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1. INTRODUCTION

The repercussion of errors in health care has raised important
discussions about patient safety and the search for solutions
to achieve a high quality of healthcare.

Patient safety is a movement that has risen since the pub-
lication of the report: “To Err Is Human: Building a Safer
Health System” in 1999, issued by the Institute of Medicine
(IOM) of the United States of America. This report revealed
that health care in that country was not as safe as it should
be, since at least 44 to 98,000 Americans died in hospitals
because of errors that could have been avoided.'!

One of the answers to this problem was the creation of the
World Alliance for Patient Safety, in 2004, by the World
Health Organization (WHO). The alliance was created in a
collaboration between the WHO and several member coun-
tries in order to raise awareness and political commitment to
improve health care, supporting countries in the development
of public policies and patient safety practices.!?’

According to the WHO,! patient safety is the reduction
of risk of unnecessary harm associated with health care to
an acceptable minimum. An acceptable minimum refers to
the collective notions of given current knowledge, resources
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available, and the context in which care is delivered. In addi-
tion, a patient safety incident is any unplanned or unintended
event or circumstance which could have resulted or did result
in harm to a patient."!

Given the complexity of care, health professionals are sus-
ceptible to errors. When a health professional makes an error
that generates harm to a patient, this is defined as an adverse
event.’]

Errors in health care are associated with several institutional,
financial, structural, and human factors, which can be re-
lated to lack of knowledge and skills.!*! Training institutions
and universities have an elementary role in governing the
knowledge and skills of professionals in the health field.

Contributing to educational institutions, the WHO devel-
oped the guide: “Patient Safety Curriculum Guide: Multi-
professional Edition”, leading a global initiative with the aim
of supporting schools and improving the education of these
professionals regarding patient safety, aiming at providing a
future workforce capable of exercising patient-centered care
based on a culture of safety."!

In Brazil, the Ministry of Health and the National Health
Surveillance Agency (Anvisa) in line with the WHO’s global
initiatives launched the National Patient Safety Program,
with the objective of promoting strategies aimed at the pre-
vention and reduction of risks associated with healthcare.
Among the strategies covered by this program is the inclu-
sion of patient safety in the curricula of health training insti-
tutions.®!

According to Gongalves, Siqueira and Caliri,[”! the approach
to the patient safety theme during academic training may
reflect improvements in the quality of care provided by pro-
fessionals in the health field. In addition, investigations
about baccalaureate health students’ knowledge and behav-
iors about patient safety can provide a baseline for patient
safety curricula.l®

This study aimed to identify the knowledge of students from a
health sciences university on human error and patient safety.

2. METHODS

This is an observational, cross-sectional research with a quan-
titative approach. The study was carried out in the second
semester of 2019 in a public health science university located
in Northeastern Brazil.

The study population consisted of 593 undergraduate stu-
dents regularly enrolled in the following courses: Physical
Education, Nursing, Medicine, Nutrition, and Psychology.
Students who had already completed at least one internship
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in theoretical-practical disciplines were considered eligible.
This criterion was considered as it would be necessary to
answer the questionnaire.

The sample was stratified by course and sample size. The fol-
lowing parameters were considered: Z = 1.96, p-value = .5,
sample error and significance level = 0.05.1! The minimum
sample would be 141 students distributed as follows: Physi-
cal Education (32), Nursing (36), Medicine (43), Nutrition
(14), and Psychology (16). However, 228 students answered
the questionnaire.

Inclusion criteria were as follows: students regularly enrolled
in one of the target courses who attended to at least one
theoretical-practical internship class. In the target courses,
this profile can be found in the middle stage of the courses.
The exclusion criterion was the incomplete filling of the
questionnaire.

The sample was recruited by convenience. Students were
invited to participate in the research via social networks
(WhatsApp and Instagram), by e-mail, and in person. A link
to access the questionnaire was sent to all invited students.

The data collection instrument was adapted from a question-
naire developed by Yoshikawa et al. (2013).1"1 The ques-
tionnaire was composed of three sections. The first consisted
of variables related to student’s characterization (gender, age,
course, semester, participation in research groups, or courses
in the patient safety field). The second section contained
statements regarding attitudinal and conceptual aspects of
human error and was measured using a Likert scale (5 =
strongly agree, 4 = agree, 3 = neutral, 2 = disagree, 1 =
strongly disagree). In the third section, the researchers cre-
ated open questions as follows: “What is patient safety in
your own words?”, “What do you think hinders or prevents
health professionals from developing assistance with less
risk to the patient?”, and “Do you have any suggestions on
how to approach Patient Safety in undergraduate education?”

The questionnaire was applied through Google Forms plat-
form. By accessing the link, participants initially were pre-
sented to a brief description of the research, followed by
the Informed Consent (IC). After reading and declaring ac-
ceptance of the IC, the questionnaire was made available.
Answers were automatically sent to the researcher to be in-
serted into the project database and subsequent statistical
analysis.

The collected data were grouped and tabulated in an Excel
spreadsheet and then transferred to the R software. The quan-
titative analysis comprised simple frequency calculations,
central tendency measures, and the chi-square correlation test.
A p <.005 was considered statistically significant. The an-

27



http://jnep.sciedupress.com

Journal of Nursing Education and Practice

2021, Vol. 11, No. 10

swers to open questions were processed by the IRAMUTEQ
software and analyzed by the Descending Hierarchical Clas-
sification (DHC).

IRAMUTEQ (Interface de R pour les Analyses Multidimen-
sionnelles de Textes et de Questionnaires) is a software
program created by Pierre Ratinaud based on software R
which enables different types of textual data analysis and
presents graphical representations derived from the lexico-
graphic analysis."''='#! It began to be used in Brazil for quali-
tative data processing in 2013.1"* The program identifies and
reformats the text units, transforming Initial Context Units
(UCD) into Elementary Context Units (ECU). The DHC is
one of the analysis methods provided by IRAMUTEQ which
aims to obtain classes of ECU that present similarities in the
vocabularies and vocabulary different from the ECU of the
other classes. In a set of open questions, each answer will
be a text unit and the text segments are the contexts of the

words.[13:14]

The study protocol was submitted and approved by the Insti-
tutional Review Board of the University in which the study
was undertaken. The information provided by the partici-
pants was analyzed only by the researchers and codes were
used to preserve the participants’ identities.

3. RESULTS

A total of 228 students from five baccalaureate health courses
participated in the research. From this sample, 151 (66.2%)
were female, 146 (64%) were 21 to 24 years old, with a
minimum age of 19 and a maximum age of 52 years. Nurs-
ing students (76; 33.3%) in the last stage of the course (68;
29.8%) were the ones who returned more questionnaires (see
Table 1).

From the total sample, 182 (79.8%) students reported par-
ticipation in research group meetings and, from these, 146
(70.2%) reported that the patient safety theme has never been
discussed in the groups’ discussions. Physical education and
Psychology students (85% and 95%, respectively) reported
that the subject of Patient Safety is not addressed in their
courses.

A total of 141 (61.2%) students reported prior participation
in lectures or workshops about Patient Safety and most of
them were Nursing students (71, 93.4%) (see Table 2).

Proportions of students in all courses reported that they have
previously attended to classes about Patient Safety, but the
proportion of students that answered negatively to this ques-
tion was higher in the Physical education and Psychology
groups. The Nursing students were the ones that had more
contact with the patient safety theme (64, 84.2%) (see Table
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2).

Table 1. Demographic characteristics of the students (n =
228)

Variables n F
Gender

Female 151 66.2
Male 77 33.8
Age

191—21 30 13.1
211—23 84 36.8
231—25 62 27.2
251—27 24 10.5
>27 28 12.1
Course

Nursing 76 333
Medicine 49 21.5
Physical Education 45 19.7
Nutrition 36 15.8
Psychology 22 9.6
Semester in course*

9th semester 68 29.8
7th semester 47 20.6
Sth semester 36 15.8
8th semester 23 10.1
4th semester 20 8.8
6th semester 17 7.5
10th semester 11 4.8
12th semester 3 1.3
11th semester 3 1.3
University admission

Entrance exam 196 86

ENEM National High School Leaving Exam 32 14

*In Brazil, undergraduate courses last between 4 and 6 years, and are divided
in semesters.

When asked about feeling safe to perform techniques during
clinical practice, 150 (65.8%) students answered that they
did not felt safe, with a statistically significant difference
between the courses (p < .005). Physical Education and
Nursing students were more confident when compared to the
other students.

When asked about having made an error that caused harm to
a patient, 217 (95.2%) students answered that they did not,
however, 111 (48.7%) reported that they had already made
some mistake, but no harm was done. A total of 121 (53.1%)
students considered that supervision by healthcare profes-
sionals during clinical practice was adequate. A significant
difference between the courses was also found in regard to
this question and Physical education students achieved best
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results (see Table 3). students’ knowledge of patient safety were positive (see Ta-

. . . ble 4).
In general, answers to the 13 items of the questionnaire about )

Table 2. Students’ participation in research group meetings, courses, and classes on patient safety

Course
e Nursin Medicine Nutrition Psycholo Total
education 9 4 9y
n % n % n % n % n % N %
Do you participate in any Yes 26 57.8 69  90.8 47 959 27 750 13 59.1 182 7938
research group in your
university? No 19 422 792 2 41 9 250 9 409 46 20.2
e LS I & Yes 5 143 37 493 11 229 8 267 3 50 62 298
research group, is patient
safety addressed in the
X No 30 857 38 507 37 771 22 733 19 950 146 702
group meetings?
H ttended t
aveyoueveratiendedfoa v o 19 422 71 934 20 592 13 361 9 409 141 618
class in your undergraduate
bout the patient
course about the patien No 26 57.8 5 66 20 408 23 639 13 591 87 382
safety theme?
Have you ever participated  yes 10 222 64  84.2 19 388 12 333 1 45 106 465
in a course or attended to a
No 35 778 12 158 30 61.2 24 66.7 21 955 122 535

lecture about patient safety?

Table 3. Students’ answers to questions about the occurrence of errors

Course
Physical
y . Nursing Medicine Nutrition Psychology Total
education
n % n % n % n % n % n % p
Do you feel safe
during clinical Yes 20 444 34 447 13 265 7 19.4 4 18.2 78 342
practice to perform
techniques you .01*
learned in your
training without No 25 55.6 42 55.3 36 73.5 29 80.6 18 81.8 150 65.8
making mistakes?
Have you ever Yes 0 0 2 26 6 122 2B 1 45 11 48
made a mistake
that caused harm 06
. No 45 100.0 74 97.4 43 87.8 34 94.4 21 95.5 217 95.2
to the patient?
Have you ever Yes 15 333 37 487 27 551 18 500 14 636 111 487
made a mistake 13
Wlthnoharmtothe No 30 66.7 39 51.3 22 44.9 18 50.0 8 36.4 117 513
patient?
Do you consider
thatsupervision  yo. 33 733 39 513 2 449 17 472 10 455 121 531
provided by
h
ealthcgre .04*
professionals
CUITg By No 12 267 37 487 27 551 19 528 12 545 107 46.9

clinical practices
was adequate?
*Chi square < .005
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Table 4. Students’ answers about patient safety and median scores

Patient safety aspects SDandD*  Neutral Aand SA™ Median
ty asp N (%) N(@) N (%)

1 - Health errors are inevitable. 95 (41.7) 12 (5.3) 121 (53.1) 4.0
2 - Competent professionals do not make mistakes that cause harm to patients. 143 (62.7) 19 (8.3) 66 (29) 2.0
3- When an err(_)r occu_rs, everyone involved (professionals, students, managers, and 420) 2(10) 222 (97.4) 50
patients) must discuss its causes.
4 - Working more carefully after an error has occurred, can be considered an effective

*ing y 12 (5.3) 10(44)  206(903) 50
prevention strategy.
5 - A systemic analysis of facts should be used to implement error prevention measures. 2(0.9) 6 (2.6) 220 (96.5) 5.0
6 - Preventive measures must always be taken after any damage is caused. 34 (14.9) 6 (3.0) 188 (82.5) 5.0
7 - Teachers must al\{vays_ b_e informe_d abou-t the existence of conditions that can favor the 0(0.0) 2(10) 226 (99.1) 50
occurrence of errors in clinical practice settings.
8- Stud-ents shoul.d .always cc-)mmunicate the occurrence of errors to the teachers/supervisors 2(10) 3(13) 203 (97.5) 50
responsible for clinical practices.
9 - Students should always communicate the occurrence of errors to their colleagues. 20 (8.8) 32 (14) 176 (77.2) 4.0
10 - The patient and his family should always be informed about the occurrence of an error. 30 (13) 38 (16.7) 160 (70.2) 4.0
11 - If an error occurs but no harm_is done tg the pf'itient, the need to communicate the 56 (24.5) 37(162) 135 (59.2) 40
occurrence of such error to the patient and his family must be analyzed.
12 - After an .error occurs, teachers must take corrective measures so that the student does not 34 (14.9) 11(48) 183 (80.2) 5.0
make new mistakes.
13 - Systems for reporting the occurrence of errors can reduce future errors. 3(1.3) 8 (3.5) 217 (95.2) 5.0

Note. SD: strongly disagree; D: disagree; A: agree; SA: strongly agree.

Most students agreed or strongly agreed with the question-
naire’s items, especially with item #7 (Teachers must always
be informed about the existence of conditions that can fa-
vor the occurrence of errors in clinical practice settings) and
#8 (Students should always communicate the occurrence
of errors to the teachers/supervisors responsible for clinical
practices), with 99.1% and 97.5% of agreement, respectively.

Item #2 (Competent professionals do not make mistakes that
cause harm to patients) was expected to generate a high dis-
agreement, which was confirmed since 143 (62.7%) students
disagreed or strongly disagreed with this item. This result
shows that students understand that there are strategies to
avoid errors that cause harm to the patient, but that even
competent professionals make mistakes.

The IRAMUTEQ corpus processing regarding the open-
ended question #1: “What is patient safety in your own
words?” resulted in 227 initial context units (ICU) and 233
elementary context units (ECU) from which 154 (66.09%)
remained in the final stage of the analysis.

A dendogram constructed consisting of five word classes,
with class 1 and class 5 corresponding to 24 and 26.6% of
the answers, respectively. The resulting words characteriz-
ing the answers were condition, reduce, causing damage,
minimize, and strategies.

The corpus processing of the open-ended question #2: “What
do you think hinders or prevents health professionals from de-
veloping assistance with less risk to the patient?” resulted in
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228 ICU, 232 ECU, and 165 (71.12%) remained in the final
stage. The dendogram for this item presented four classes,
with classes 2 and 3 accounting for 33.9% and 27.3% of the
answers. The resulting four words characterizing the answers
about barriers to patient safety were technique, structure, ex-
cessive load, and patient safety.

Regarding open-ended question #3: “Do you have any sug-
gestions on how to approach Patient Safety in undergraduate
education?”, a total of 167 ICU, 176 ECU, and 107 final
units (60.80%) were obtained. Four word classes emerged
from the analysis, as follows, with frequencies ranging from
20.6% to 29%: lectures, workshops, and optional courses.

4. DISCUSSION

This study aimed to assess health sciences students’ knowl-
edge about patient safety. A total of 228 Nursing, Medicine,
Physical education, Nutrition, and Psychology students par-
ticipated. The findings were similar to the results of other
studies reporting a predominance of female students and
people under 25 years old.['%-15]

In the first part of the questionnaire, it was evidenced that
most students participated in research group meetings, how-
ever, more than 70% reported that patient safety is not dis-
cussed in these meetings. This finding shows that even with
all attention given to patient safety, there is still a need to
support debate on this topic, since proactive attitudes must
be taken to promote safety.[!®]
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Some students affirmed that they do not feel safe performing
course-related techniques during clinical practice, which is
a weakness. The development of self-confidence and secu-
rity to carry out techniques and procedures is essential for
improving the quality of care, resulting in a better and safer
care process.!'”l The findings evidence a need to reinforce
this process, aiming at training professionals to act safely.

About half of the participants stated that they made mistakes
that did not cause harm to patients, which is a way of show-
ing that they are learning from their mistakes. Admitting the
possibility of error and knowing that it has happened is the
first step towards the prevention of errors. From this step
forward, factors that caused the error can be understood and
consequently new errors can be avoided.!!®!

Most students reported that supervision provided during clin-
ical practices was adequate. This is a crucial element to
ensure safe care since students need guidance and monitor-
ing in their training, but lack of adequate supervision is still
a limitation found in clinical practice scenarios./ %!

In what concerns errors in health care, Reason (2000) affirms
that errors are more frequently related to an accumulation
of systemic factors than to the “perversity of human nature”,
i.e., errors are a result of several factors, and not only of
human factors. It is also important to consider that human
beings are fallible and, thus, errors are expected, even in the
best organizations.!'”! This corroborates the students’ views
since most disagreed with the item “Competent professionals
do not make mistakes that cause harm to patients”.

Communicating errors is the best approach to prevent new
errors. Errors must be recognized and analyzed in order to ex-
plore possible interventions for each situation or problem. 2!

Communication is an essential tool when it comes to patient
safety, since effective communication creates a relationship
of trust between the various parties involved in healthcare,
from managers to patients and their families. Errors can
be more easily exposed through the creation of such rela-
tionships, allowing institutions to better intervene, train, and
promote patient safety.[*!! The study findings indicate that
the participating students have good knowledge about the
importance of communication for patient safety.

In the last part of the questionnaire, students were asked
about what patient safety is, and the most used words corre-
spond to the WHO’s definition of patient safety, which is “the
reduction of unnecessary harm associated with healthcare to

an acceptable minimum”.5!

According to the WHO,"®! factors associated with healthcare
errors are divided in three categories: human factors, system
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factors, and external factors. Human factors are related to
behaviors, performance, or communication at individual and
team levels; system factors include the work environment
and the organization’s concern for patient safety; and exter-
nal factors are those beyond the control of the organization
such as the natural environment and legislative policies. In
this context, it is seen that the factors reported by the partic-
ipants are consistent with the factors defined by the WHO,
and all factor mentioned by them fit at least one of these
three categories.

Students also gave suggestions regarding the incorporation
of patient safety into undergraduate education and practices,
which corroborate with the WHO 2011 Patient Safety Cur-
riculum Guide. According to this document, the integration
of patient safety into theoretical-practical courses and simu-
lations allows students to improve critical thinking towards
patient safety issues and students can be better prepared
to intervene correctly when they encounter patient safety
threats. >’

Finally, the analysis of the participants’ answers showed that,
in general, students have good knowledge on the subject
of patient safety, as their responses are consistent with the
literature and their suggestions can be applied to healthcare
services’ routine.

As limitations, the study employed a cross-sectional ap-
proach, was developed in only one university, and used a
convenience sampling approach, which limits its general-
izability. Thus, it is recommended that further research be
replicated in other countries or regions to investigate how
patient safety is being taught and learned in healthcare uni-
versities around the world.

The research findings stimulate the discussion of patient
safety and healthcare errors between undergraduate students
and teachers, including topics such as human fallibility, what
to do to prevent adverse events, and what to do in the event
of an error. Such topics should be discussed in the classroom
to strengthen the culture of safety in healthcare institutions
and to change the current “culture of guilt” that is so strongly
ingrained in professionals’ minds.

5. CONCLUSION

In conclusion, this study has found that nursing students
have more contact with the patient safety theme during un-
dergraduate education than students from other healthcare
disciplines. With regard to errors during the clinical practice
sessions, students mostly claim not to have made such er-
rors, and a minority reported that they had happened but no
harm was caused to patients. Moreover, the study revealed
positive responses regarding the students’ knowledge about
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patient safety, such as recognition of the possibility of errors
and learning from mistakes, awareness of the importance of
developing strategies to prevent errors, and recognition of
the importance of communication between those involved
in healthcare assistance allowing a collective and systemic
reflection about healthcare related errors.

It is recommended the implementation of regularly sched-
uled simulation in nursing labs addressing real healthcare
settings and situations with focus on themes related to the
six international patient safety goals. Realistic simulation
should be an educational strategy to students develop critical

thinking about patient safety and learn to identify patient
safety incidents. This research can contribute to the strength-
ening of the culture of safety in healthcare universities, and
can raise important reflections by students, teachers, direc-
tors, and other members of educational institutions. Such
reflections and discussions can be used in the development of
projects to improve and strengthen patient safety in academic
healthcare settings with implications to clinical practice.
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