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ABSTRACT
Introduction: The present study aimed to investigate the effect of education on the attitude,
knowledge, and perception of emergencymedicine interns about patient safety principles. Meth-
ods: This was an education-oriented interventional study conducted on emergency medicine in-
terns in Mashhad. The subjects were divided into intervention and control groups using a random
number table. In the intervention group, education was based on the national patient safety pro-
tocol in the form of a group 4-hour meeting on the first or second day of introducing the interns
to the ward. Results: A total of 163 individuals participated in this study in the educational inter-
vention (n = 80) and control (n = 83) groups. The post-intervention results showed that the interns'
perception of management and the causes of errors relatively improved in the intervention group
compared to the control group (P value < 0.05). In addition, the interns in the intervention group
had a higher awareness of the occurrence of errors and the error reporting systems compared to
the control group (P value < 0.05). On the other hand, there was a significant difference between
the interns in both groups in terms of their attitude and skills related to the patient safety princi-
ples (P value < 0.05), showing the interns' interest in learning and reporting regarding said safety
principles. Conclusion: The results of this study show that teaching patient safety principles to
emergency medicine interns had a significant positive effect on their knowledge, perception, at-
titude, and skills. Most of the interns acknowledged the possibility of avoiding the occurrence of
errors.
Key words: Patient safety, knowledge, attitude, emergency medicine

INTRODUCTION
Along with the quantitative development and expan-
sion of healthcare systems, maintaining and improv-
ing their quality has become one of the most impor-
tant challenges for the managers of health and edu-
cation systems1–3. Meanwhile, one of the most obvi-
ous rights of patients is to be safe from danger and in-
jury while accessing health services4,5. Safety is one
of the main pillars of quality in healthcare organiza-
tions, and creating a safe environment in which pa-
tients are not harmed by the nursing and medical ser-
vices is considered to be one of their most important
rights6,7. According to multiple studies, in developed
countries, 1 in 10 hospitalized patients receiving hos-
pital care is injured, and it is estimated that 75% of
these errors are preventable8.
Inadequate attention to patient safety is a latent prob-
lem in the healthcare systems of different countries,
and at thousands of patients undergo unsafe care an-
nually, more than 50% of which can be prevented9,10.

Therefore, paying special attention to the gap between
service delivery, service quality, and patient safety is
of great importance11. Numerous studies in various
countries have shown that 2.9 – 16.6% of patients in
acute care hospitals experience at least one adverse
event. It is believed that to improve healthcare qual-
ity and patient safety, hospitals should create a patient
safety culture among their staff in line with designing
structural interventions2. The American Institute of
Medicine (IOM) has stated that the establishment of
a safety culture in hospitals through which the side
effects can be reported without blame, and provid-
ing an opportunity to learn frommistakes and be im-
proved to prevent human and systemic errors in the
future, will lead to improved patient safety. Thus, if
hospitals want to improve patient safety, they need
to have a better understanding of the patient safety
culture12,13. Safety culture assessments can be done
to identify the safety culture and raise awareness, as
well as to evaluate patient safety measures, and track
changes over time and compare them14,15. According
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to studies, patients in the emergency department were
dissatisfied with factors such as congestion, high wait-
ing time, inadequate services, and leaving the emer-
gency room without receiving appropriate treatment,
which in turn increased patient mortality 16.
Therefore, considering the position of safety in medi-
cal care, patient safety education and changing the at-
titudes and perceptions of medical staff both play a
key role in improving patient safety principles. The
implementation of safety measures and precautions
without proper assessments can increase the costs in-
volved as well as bring in new and unexpected risks17.
Due to the important role of patient safety, this study
was conducted to investigate the effect of education
on the knowledge, attitude, and perception of emer-
gency medicine interns on patient safety principles.

METHODS
This education-oriented interventional study was
conducted on a sample of emergency medicine in-
terns after getting permission from the Organiza-
tional Ethics Committee of Mashhad University of
Medical Sciences. All the interns had been newly in-
troduced to the emergency medicine department and
had entered the study once their informed consent
was obtained. At the beginning of the course, the
interns were all provided with a standard question-
naire for assessing their knowledge, attitude, and per-
ception. They were then randomly divided into two
groups using a random number table. Patient safety
education was based on the national patient safety
protocol and on the group 2 to 3-hour meeting on the
first or second day for introducing the interns to the
emergency department. The questionnaires were dis-
tributed among the interns on the first or second day
of entering the emergency room after coordination
with the practitioner responsible for them, and they
were then collected after having been answered. A 2
to 3-hour class was held for the intervention group to
teach thempatient safety principles. Theywere taught
by a single person in collaboration with the infection
control supervisor of Hasheminejad Hospital. No ed-
ucation on patient safety was provided to the control
group, though. In the end, the standard question-
naires were redistributed and the required data was
collected.
In this study, the standard questionnaire used in the
study was by Nabilou et al.14 and adopted from Le-
ung18 and Yoshikawa19. The validity and reliability
had been evaluated and it had a Cronbach’s alpha of
0.72. The questionnaire consisted of two parts, the

first of which dealt with personal information and ed-
ucational background, and the second part which in-
cluded 26 questions on a 5-point Likert scale to de-
termine the interns’ perception of patient safety. To
calculate the mean score of each dimension, the sum
of the scores of each dimensionwas obtained by divid-
ing it by the number of questions. Themean scores of
the two groups were compared. A high mean score
in each dimension reflected the interns’ low percep-
tion, knowledge, attitude, and skills associated with
the patient safety conditions, and lowmean scores in-
dicated the interns’ improved perception, knowledge,
attitude, and skills.

Statistical Analysis
Descriptive statistical methods such as the mean and
standard deviationwere used to describe the data. The
Chi-Square and Fisher Exact tests were also used to
investigate the frequency distribution of the qualita-
tive variables. In addition, the independent t-test was
used to investigate the difference between the mean
scores of the quantitative variables with a normal dis-
tribution in the intervention and control groups, and
the paired t-test was also applied to examine themean
differences of the quantitative normal variables before
and after the intervention. The statistical analysis was
performed using Stata software (Corp., College Sta-
tion, Texas) version 12 and the significance level in
this study was > 0.05.

RESULTS
A total of 163 individuals participated in this study
in the intervention (n = 80) and control (n = 83)
groups, of whom 54.60% were female (n = 89) and
45.40% were male (n = 74). The mean age of the sub-
jects was 34.95 ± 3.91 years. Examining the previous
knowledge of the subjects on patient safety principles
showed that about 48.15% (78 individuals) had pre-
vious knowledge and 51.85% (84 individuals) did not
have sufficient information about patient safety.
Studying the interns’ perceptions of patient safety
principles in the beginning of the research indicated
that 42.33% of the subjects agreed with the inevitabil-
ity of medical errors. On the other hand, 39.88% of
the participants agreed that there was a difference be-
tween the best care from the viewpoint of physicians
and day care. In addition, 25.15% of the subjects dis-
agreed that if they witnessed a medical error, they
would not talk about it with anyone. Furthermore,
36.81% of the interns believed that after the occur-
rence of an error, a more effective, more powerful,
and more accurate strategy needs to be applied. Fi-
nally, 28.83% of the subjects opposed the claim that
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Table 1: Basic information on interns’perceptions of patient safety principles

Variable Totally
agree

Agree No idea Disagree

PerceptionMedical errors are inevitable. 21
(12.88%)

69
(42.33%)

25
(15.34%)

27
(16.56%)

21
(12.88%)

There is a difference between ”the
best care from doctors’ perspec-
tive” and ”day care”.

18
(11.04%)

39
(23.93%)

19
(11.66%)

22
(13.50%)

Possibility of committing trau-
matic medical errors by qualified
physicians

11 (6.75%) 13 (7.98%) 54
(33.13%)

54
(33.13%)

31
(19.02%)

Most medical errors are related to
what staff can prevent.

39
(23.93%)

54
(33.13%)

44
(26.99%)

19
(11.66%)

7 (4.29%)

If I see a medical error, I will not
share it with anyone.

15 (9.20%) 35
(21.47%)

44
(26.99%)

41
(25.15%)

28
(17.18%)

If the patient is not harmed, it is
not needed to refer to it as a med-
ical error.

7 (4.29%) 21
(12.88%)

40
(24.54%)

63
(38.65%)

32
(19.63%)

Only doctors can determine the
causes of a medical error.

30
(18.40%)

41
(25.15%)

31
(19.02%)

46
(28.22%)

15 (9.20%)

Reporting systems will signifi-
cantly contribute to reducing sim-
ilar errors in the future.

29
(17.79%)

38
(23.31%)

33
(20.25%)

42
(25.77%)

21
(12.88%)

After an error occurs, a more ef-
fective, more powerful, and more
accurate strategy must be applied.

43
(26.38%)

60
(36.81%)

30
(18.40%)

20
(12.27%)

10 (6.13%)

Physicians should not accept un-
certainty about patient care.

28
(17.18%)

56
(34.36%)

33
(20.25%)

27
(16.56%)

19
(11.66%)

The culture of medicine construc-
tively makes it easier for health-
care providers to deal with med-
ical errors.

26
(15.95%)

55
(33.74%)

41
(25.15%)

19
(11.66%)

22
(13.50%)

Doctors report medical errors on
a daily basis.

30
(18.40%)

36
(22.09%)

31
(19.02%)

47
(28.83%)

19
(11.66%)

physicians reported medical errors on a daily basis
(Table 1).
The results of examining the interns’ knowledge of pa-
tient safety principles at the beginning of the study
clearly show that 34.97% of the subjects were unaware
of the number of annual adverse events preventable by
the responsible authorities, 34.36% were unaware of
the number of unwanted complications preventable
by the responsible authorities, and 7.98% were fully
aware. In addition, the results of estimating the per-
centage of hospitalized patients due to adverse events
showed that 31.29% of the subjects were unaware of
the estimate and only 7.36% were fully aware. Be-
sides, 25.77% and 24.54% of the subjects were un-

aware of the characteristics of a successful reporting
system for medical errors and patient safety, respec-
tively (Table 2).
The results of studying the interns’ attitudes and skills
of patient safety principles before the educational in-
tervention showed that 24.54% of the subjects agreed
to be trained in patient safety in the future, that
29.45% agreed that patient safety training was worth
spending time on in university, and that 28.8% agreed
that patient safety education was an important issue.
In terms of skills, the results showed that 29.45% of
the surveyed interns agreed that they could investigate
the cause of a medical error. Furthermore, 30.06% of
the subjects completely agreed with sharing medical
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Table 2: Basic information on the interns’knowledge, attitude, and skills of patient safety principles

Variable Totally
informed

Informed No idea Uninformed Totally
unin-
formed

Knowledge the number of preventable adverse
events per year by the responsible
authorities of the country

16
(9.82%)

20
(12.27%)

43
(26.38%)

57
(34.97%)

27
(16.56%)

the number of preventable complica-
tions per year by the responsible author-
ities of the country

13
(7.98%)

17
(10.43%)

52
(31.90%)

56
(34.36%)

25
(15.34%)

estimation of the percentage of patients
hospitalized due to adverse events

12
(7.36%)

21
(12.88%)

39
(23.93%)

51
(31.29%)

40
(24.54%)

characteristics of a successful medical
error reporting system

18
(11.04%)

31
(19.02%)

40
(24.54%)

42
(25.77%)

32
(19.63%)

determining latent causes of errors in
the system

22
(13.50%)

31
(19.02%)

48
(29.45%)

36
(22.09%)

26
(15.95%)

patient safety 23
(14.11%)

37
(22.70%)

39
(23.93%)

40
(24.54%)

24
(14.72%)

Attitude Physicians should routinely spend part
of their time improving patient care.

33
(20.25%)

56
(34.36%)

28
(17.18%)

26
(15.95%)

20
(12.27%)

Patient safety education is an important
issue

27
(16.56%)

47
(28.8%)

33
(20.25%)

29
(17.79%)

27
(16.56%)

Patient safety education is worth spend-
ing time in university

35
(21.47%)

48
(29.45%)

33
(20.25%)

29
(17.79%)

18
(11.04%)

I would like to learn more about patient
safety in the future

36
(22.09%)

40
(24.54%)

29
(17.79%)

32
(19.63%)

26
(15.95%)

Skill Deciding how to respond to a medical
error

36
(22.09%)

43
(26.38%)

34
(20.86%)

32
(19.63%)

18
(11.04%)

I can look into a case to find the cause of
a medical error

21
(12.88%)

34
(20.86%)

37
(22.70%)

47
(28.83%)

24
(14.72%)

What the attitude is towards sharing a
medical error with the patient.

38
(23.31%)

48
(29.45%)

31
(19.02%)

29
(17.79%)

17
(10.43%)

What the attitude is towards sharing a
medical error with a professor.

49
(30.06%)

42
(25.77%)

36
(22.09%)

23
(14.11%)

13
(7.98%)

Table 3: Mean scores of interns’ perceptions, knowledge, attitudes, and skills of patient safety principles by
prior knowledge and gender before the educational intervention

Variable Perception Knowledge Attitude Skill

Gender Male 35.17±0.53 19.95±0.35 11.29±0.28 10.95±0.29

Female 34.22±0.46 19.69±0.25 11.02±0.28 10.84±0.28

P value* 0.18 0.541 0.498 0.776

Prior knowledge of
patient safety
principles

Yes 35±0.47 19.38±0.30 11.76±0.29 10.83±0.31

No 34.33±0.52 20.21±0.30 10.60±0.26 10.92±0.26

P value* 0.35 0.054 0.003 0.817
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Table 4: Mean scores of interns’ perceptions, knowledge, attitudes, and skills of patient safety principles before
and after the intervention

Component Intervention group Control group P value*

Pre-intervention Perception 35.02± 0.52 34.30± 0.47 0.307

Knowledge 19.56± 0.31 20.06± 0.28 0.244

Attitude 10.83± 0.25 11.44± 0.30 0.131

Skill 11.21± 0.25 10.59± 0.31 0.127

Post-intervention Perception 34.62± 4.01 35.22± 4.64 0.077

Knowledge 15.62± 2.78 18.91± 2.90 0.001

Attitude 9.46± 2.46 10.86± 2.36 0.003

Skill 9.83± 2.57 11.50± 2.45 0.001

Table 5: Comparison of mean scores of interns’ perceptions,
knowledge, attitudes, and skills of patient safety principles
before and after the intervention in the intervention group

Component Pre-intervention Post-intervention P value

Perception 35.02± 0.52 34.62± 4.01 0.408

Knowledge 19.56± 0.31 15.62± 2.78 0.001

Attitude 10.83± 0.25 9.46± 2.46 0.001

Skill 11.21± 0.25 9.83± 2.57 0.001

errors with their professors, and 29.45% agreed with
sharing medical errors with the patients (Table 2).
The mean scores of the interns’ perceptions, knowl-
edge, attitudes, and skills in relation to the patient
safety principles approached by gender and prior
knowledge of the issue as presented in Table 3 in-
dicates no significant difference between men and
women in terms of the four mentioned factors (P
value > 0.05). Regarding prior knowledge of the pa-
tient safety principles, the results show that the at-
titude of the individuals with and without previous
knowledge was 11.76 and 10.60, respectively, which
was statistically significant (P value = 0.003). The re-
sults also indicate well that the interns’ perception,
knowledge, and skills have no relationship with their
previous knowledge (P value > 0.05) (Table 3).
Studying the subjects’ perceptions, knowledge, atti-
tudes, and skills of patient safety principles before the
intervention showed that the mean scores of percep-
tion in the intervention and control groups were 35.02
and 34.30, respectively, implying no significant differ-
ence between the two groups before the intervention
in terms of their perceptions (P value = 0.307). The
interns’ scores for their knowledge of patient safety
principles were 19.56 and 20.06 in the intervention
and control groups, showing no significant difference

between the two groups in terms of their knowledge
of the principles (P value < 0.244).
In addition, the mean scores for attitudes and skills
in the intervention group were 10.83 and 11.21, re-
spectively, and 11.44 and 10.59 in the control group.
Thus, no significant difference was found between the
two groups in terms of attitude (P value = 0.131) and
skills (P value = 0.127) regarding patient safety princi-
ples before the educational intervention. There were
no educational groups in both groups before the inter-
vention. However, the post-intervention knowledge,
attitudes, and skills of the interns in the two groups
were significantly different (P value < 0.05) (Table 4).
The total scores of the interns’ perceptions, knowl-
edge, attitudes, and skills regarding the patient safety
principles before and after the intervention showed
that the knowledge, attitudes, and skills in the inter-
vention group were significantly different before and
after the intervention (P value < 0.01) (Table 5).

DISCUSSION
Patient safety is critical in relation to improving
healthcare quality and it is monitored and evaluated
as an important parameter by all healthcare providers
around the world3. Considering the emphasis of the
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World Health Organization on patient safety educa-
tion, the results of this study show that providing
patient safety education to interns significantly in-
creased their perceptions, knowledge, attitudes, and
skills compared to the control group. As one of the
studies conducted in the field of safety, the present re-
search obtained significant results on the role of ed-
ucation in increasing knowledge, attitudes, and skills
of interns, and the relative difference between the stu-
dents’ relative perceptions of patient safety principles,
their levels of awareness, and the necessity of patient
safety education in particular.
Numerous studies have examined the extent of the
sampled interns’ knowledge and their awareness of
patient safety principles. Nabilou et al.14conducted
a study to assess the knowledge, attitude, and percep-
tion of interns, nursing, andmidwifery students about
patient safety principles and found that over 50% of
the students were optimally aware of patient safety
principles and were interested in learning about it.
The results of the present study also show that an ed-
ucational intervention significantly increased the in-
terns’ levels of knowledge, perception, attitude, and
skills compared to the control group. This meant that
the subjects in the intervention group had a higher
awareness of the number of adverse events, of the esti-
mation of the percentage of hospitalized patients due
to adverse events, of the features of a successful med-
ical error reporting system, and of the determination
of latent error causes in the system.
In the study by Abdi et al.20 on the changes in the
knowledge, attitudes, and skills of medical students
about patient safety principles, it was found out that
the students’ error management, error determination,
error reporting of non-serious injuries, reporting sys-
tem, and medicine culture scores were significantly
different before and after the intervention which is
in line with the results of the present study. In their
study, Ginsburg et al.21 investigated the effect of
an educational program based on patient safety cul-
ture among nurses, and showed that teaching patient
safety principles significantly improved the safety cul-
ture in the intervention group compared to the con-
trol group.
Pakzad et al.2 studied the effect of a virtual patient
safety educational program and lecture on the sam-
pled nurses’ patient safety culture, and they indicated
that after the educational intervention, the patient
safety culture had significantly increased in both vir-
tual education and lecture groups. This was in line
with the results of the study conducted on emer-
gency medicine interns. In addition, the results of the
study by Pakzad showed that the mean score of the

e-learning group was significantly higher than that of
lecture-based education. However, the lack of a con-
trol group to compare the results was one of the most
important limitations of their study.
In their study conducted on nurses to examine the
effect of an educational program on patient safety,
Azimi et al.22 showed that all dimensions of patient
safety perceived by the nurses were significantly dif-
ferent after the intervention. This is consistent with
the results of the present study in which the post-
intervention knowledge, perception (error manage-
ment and causes of errors), attitudes, and skills of the
interns increased significantly compared to the con-
trol group.
Although the subjects in this study were emergency
medicine interns, which was very important due to
their job position as well as the congestion and the
initial treatment of the patients, the importance of
observing safety principles by all interns and health
workers still seems to be necessarywhichwas not con-
sidered in this study. In addition, the education in
this study was provided only through lectures but it
seems that implementing educational programs using
various methods such as operational programs in dif-
ferent medical sections can increase the knowledge,
attitudes, and awareness of the interns. Other limita-
tions of this study included the short interval between
the education and the post test, and also the limitation
present when examining the interns’ skills practically
due to the current research method, which requires
conducting further studies in the future.

CONCLUSIONS
The results of this study clearly show that teaching pa-
tient safety principles to emergency medicine interns
had a significant positive effect on their knowledge,
perception, attitudes, and skills as the interns under
education had a relative understanding of error man-
agement and causes. Besides this, most of the interns
acknowledged the possibility of avoiding errors, the
role of human factors, error reporting, reporting sys-
tem, and the application of effective strategies to re-
duce errors. However, more studies are needed in this
field.

ABBREVIATIONS
IOM: American Institute of Medicine
ED: Emergency Department
WHO: World health organization

ACKNOWLEDGMENTS
The authors are grateful to all the personnel of
HasheminejadHospital as well as theVice-Chancellor

6



Asian Journal of Health Sciences 2022, 8(1):38

for Research, Mashhad University of Medical Sci-
ences, for their contribution to the implementation of
this research projects.

AUTHOR’S CONTRIBUTIONS
Hamideh Feiz Disfani proposed and designed
the study, Mostafa Kamani and Seyed Moham-
mad Mousavi collected the Data and managing
manuscripts, Mohadeseh Shourabi and Maryam
Adimolmasali contributed in writing and approving
the study.

FUNDING
Mashhad University of Medical Sciences.

AVAILABILITY OF DATA AND
MATERIALS
Data and materials used and/or analyzed during the
current study are available from the corresponding
author on reasonable request.

ETHICS APPROVAL AND CONSENT
TO PARTICIPATE
This study was conducted in accordance with the
amended Declaration of Helsinki. The institutional
review board approved the study, and all participants
provided written informed consent.

CONSENT FOR PUBLICATION
Not applicable.

COMPETING INTERESTS
The authors declare that they have no competing in-
terests.

REFERENCES
1. Donaldson MS, Corrigan JM, Kohn LT. To err is human: build-

ing a safer health system. National Academies Press; 2000.
2. PakzadN,Norouzi K, KhoshknabMF,NorouziM. A comparison

of the effect of virtual and lecture-based patient safety educa-
tion on patient safety culture among nurses. Qom University
of Medical Sciences Journal . 2016;10(9):27–34.

3. Park J, Park M. Knowledge, attitude, and confidence on pa-
tient safety of undergraduate nursing students. Journal of Ko-
reanAcademic Society ofNursing Education. 2014;20(1):5–14.
Available from: 10.5977/jkasne.2014.20.1.5.

4. Nie Y, Li L, Duan Y, Chen P, Barraclough BH, Zhang M. Patient
safety education for undergraduate medical students: a sys-
tematic review. BMCMedical Education. 2011;11(1):33. PMID:
21669007. Available from: 10.1186/1472-6920-11-33.

5. Shaw TJ, Pernar LI, Peyre SE, Helfrick JF, Vogelgesang KR,
Graydon-Baker E. Impact of online education on intern
behaviour around joint commission national patient safety
goals: a randomised trial. BMJ Quality {&amp;}amp; Safety.
2012;21(10):819–25. PMID: 22706930. Available from: 10.
1136/bmjqs-2011-000702.

6. Flanagan B, Nestel D, Joseph M. Making patient safety
the focus: crisis resource management in the undergradu-
ate curriculum. Medical Education. 2004;38(1):56–66. PMID:
14962027. Available from: 10.1111/j.1365-2923.2004.01701.x.

7. Shojania KG, Fletcher KE, Saint S. Graduate medical educa-
tion and patient safety: a busy and occasionally hazardous
intersection. Annals of Internal Medicine. 2006;145(8):592–8.
PMID: 17043341. Available from: 10.7326/0003-4819-145-8-
200610170-00008.

8. Heydari F, Amini M, Mannani A, Esfandiari S, Meibodi MK.
Education in emergency department from the viewpoint of
medical students. Iranian Journal of Emergency Medicine.
2015;2(2):93–7.

9. Madsen MD. Improving patient safety: Safety culture and pa-
tient safety ethics. Ris∅ National Laboratory; 2006.

10. Moskowitz EJ, Nash DB. Teaching trainees the tenets of qual-
ity and safety: an annotated bibliography. American Journal
ofMedical Quality. 2009;24(4):333–43. PMID: 19498086. Avail-
able from: 10.1177/1062860609336325.

11. Andermann A, Ginsburg L, Norton P, Arora N, Bates D, Wu A,
et al. Core competencies for patient safety research: a cor-
nerstone for global capacity strengthening. BMJ Quality &
Safety. 2011;20(1):96–101. PMID: 21228081. Available from:
10.1136/bmjqs.2010.041814.

12. Rall M, van Gessel E, Staender S. Education, teaching &
training in patient safety. Best Pract Res Clin Anaesthesiol.
2011;25(2):251–62. PMID: 21550549. Available from: 10.1016/
j.bpa.2011.02.013.

13. Roh H, Park SJ, Kim T. Patient safety education to change
medical students’ attitudes and sense of responsibility. Med-
ical Teacher. 2015;37(10):908–14. PMID: 25336257. Available
from: 10.3109/0142159X.2014.970988.

14. Nabilou B, Rasouli J, Khalilzadeh H. Patient safety status in
medical education: students perception, knowledg and atti-
tude. Research in Medical Education. 2013;5(2):23–31. Avail-
able from: 10.18869/acadpub.rme.5.2.23.

15. Nieva VF, Sorra J. Safety culture assessment: a tool for im-
proving patient safety in healthcare organizations. Quality
{&amp;}amp; Safety in Health Care. 2003;12(90002):ii17–23.
PMID: 14645891. Available from: 10.1136/qhc.12.suppl_2.ii17.

16. Lee G, Endacott R, Flett K, Bushnell R. Characteristics of pa-
tients who did not wait for treatment in the emergency de-
partment: a follow up survey. Accident and Emergency Nurs-
ing. 2006;14(1):56–62. PMID: 16377190. Available from: 10.
1016/j.aaen.2005.11.004.

17. MwachofiA,Walston SL, Al-Omar BA. Factors affecting nurses’
perceptions of patient safety. International Journal of Health
Care Quality Assurance. 2011;24(4):274–83. PMID: 21938973.
Available from: 10.1108/09526861111125589.

18. Leung GK, Patil NG. Patient safety in the undergraduate cur-
riculum: medical students’ perception. Hong Kong Medical
Journal. 2010;16(2):101–5. PMID: 20354243.

19. Yoshikawa JM, d Sousa BEC, Peterlini MAS, Kusahara DM,
d L G Pedreira M, Avelar AFM. Comprehension of undergrad-
uate students in nursing andmedicine on patient safety. Acta
Paulista de Enfermagem. 2013;26(1):21–9. Available from:
10.1590/S0103-21002013000100005.

20. Abdi Z, Delgoshaei B, Ravaghi H, Heyrani A. Changing med-
ical students’ knowledge, skills, and attitudes about patient
safety. HealthMED. 2012;6(9):3129–35.

21. Ginsburg L, Norton PG, Casebeer A, Lewis S. An educational
intervention to enhance nurse leaders’ perceptions of pa-
tient safety culture. Health Services Research. 2005;40(4):997–
1020. PMID: 16033489. Available from: 10.1111/j.1475-6773.
2005.00401.x.

22. Azimi L, Tabibi SJ,MalekiMR, Nasiripour AA,MahmoodiM. In-
fluence of training on patient safety culture: a nurse attitude
improvement perspective. International journal of hospital
research. 2012;1:51–56. Available from: http://ijhr.iums.ac.ir/
article_3831_cc51c3b5e17c484183dca50f2a4cd0d5.pdf.

7

10.5977/jkasne.2014.20.1.5
https://www.ncbi.nlm.nih.gov/pubmed/21669007
10.1186/1472-6920-11-33
https://www.ncbi.nlm.nih.gov/pubmed/22706930
10.1136/bmjqs-2011-000702
10.1136/bmjqs-2011-000702
https://www.ncbi.nlm.nih.gov/pubmed/14962027
10.1111/j.1365-2923.2004.01701.x
https://www.ncbi.nlm.nih.gov/pubmed/17043341
10.7326/0003-4819-145-8-200610170-00008
10.7326/0003-4819-145-8-200610170-00008
https://www.ncbi.nlm.nih.gov/pubmed/19498086
10.1177/1062860609336325
https://www.ncbi.nlm.nih.gov/pubmed/21228081
10.1136/bmjqs.2010.041814
https://www.ncbi.nlm.nih.gov/pubmed/21550549
10.1016/j.bpa.2011.02.013
10.1016/j.bpa.2011.02.013
https://www.ncbi.nlm.nih.gov/pubmed/25336257
10.3109/0142159X.2014.970988
10.18869/acadpub.rme.5.2.23
https://www.ncbi.nlm.nih.gov/pubmed/14645891
10.1136/qhc.12.suppl_2.ii17
https://www.ncbi.nlm.nih.gov/pubmed/16377190
10.1016/j.aaen.2005.11.004
10.1016/j.aaen.2005.11.004
https://www.ncbi.nlm.nih.gov/pubmed/21938973
10.1108/09526861111125589
https://www.ncbi.nlm.nih.gov/pubmed/20354243
10.1590/S0103-21002013000100005
https://www.ncbi.nlm.nih.gov/pubmed/16033489
10.1111/j.1475-6773.2005.00401.x
10.1111/j.1475-6773.2005.00401.x
http://ijhr.iums.ac.ir/article_3831_cc51c3b5e17c484183dca50f2a4cd0d5.pdf
http://ijhr.iums.ac.ir/article_3831_cc51c3b5e17c484183dca50f2a4cd0d5.pdf


Ready to submit your manuscript? Choose Biomedpress and benefit from: 

- Fast, convenient online submission 

- Through peer-review by experienced researchers 

- Rapid publication on acceptance 

- Free of charge (without publication fees) 

Learn more http://www.biomedpress.org/journals/ 

Biomedical Research and Therapy 

Indexed: Web of Science (ESCI), Embase, Google 
Scholar 
Journal Citation Indicator (2020): 0.16 
Acceptance Rate (2020): 54.32% 
Article Publishing Charge: Free 
Submission to first editorial decision: 27 days 

Progress in Stem Cell 

Indexed: Embase, Google Scholar 
Acceptance Rate (2020): 78.19% 
Article Publishing Charge: Free 
Submission to first editorial decision: 19 days 

Asian Journal of Health Sciences 

Indexed: Google Scholar 
Acceptance Rate (2020): 72.89% 
Article Publishing Charge: Free 
Submission to first editorial decision: 16.5 days 

Open Access Journals without publication fees 

Biotechnological Research

Indexed: Google Scholar 
Acceptance Rate (2020): 67.02% 
Article Publishing Charge: Free 
Submission to first editorial decision: 28.5 days 

ISSN: 2198-4093

ISSN: 2199-4633

ISSN: 2347-5218

ISSN: 2395-6763

http://www.biomedpress.org/journals/
http://www.bmrat.org/index.php/BMRAT
http://www.cellstemcell.org/index.php/PSC
http://ajhs.biomedpress.org/index.php/ajhs
http://br.biomedpress.org/index.php/br

	The Effect of Education on Knowledge, Attitude, and the Perception of Emergency Medicine Interns about Patient Safety Principles: An Education-oriented Interventional Study 
	Introduction
	Methods
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgments 
	Author's contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References




