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Knowledge of New Entrant Medical
Students About Medical Errors in Selçuk
University: An Educational Perspective

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  In the recent years, medical errors and patient safety have held a great em-
phasis especially since the report of the Institute of Medicine was published in 1999. Medical stu-
dents witness and sometimes are involved in unsafe situations, errors, adverse events etc. The first
years of medical education is a chance to teach students medical errors and patient safety. The aim
of this cross-sectional descriptive study was to asses the knowledge of medical students on medical
errors and the effect of education on knowledge. MMaatteerriiaall  aanndd  MMeetthhooddss::  This study was conducted
in Meram Medical Faculty of Selçuk University. We prepared a questionnaire including the defi-
nition of, attitudes towards and reporting of medical errors according to the literature on this sub-
ject. This questionnaire was given to first and second year students by the authors during a lesson
in November 2007. RReessuullttss::  Study population consisted of 119 male and 123 female students. In the
error definition questions although the first year students received 11.24 ± 4.64 points, second year
students had 9.34 ± 5.38 points. Females had 11.30 ± 4.67 points and males had 9.14 ± 5.36 points.
The most unrecognized medical error was on prophylaxis (54.4% in the first year, 60.5% in the sec-
ond year). Misdiagnosis was the most recognized error in both groups. CCoonncclluussiioonn::  We suggest that
patient safety culture can be established properly, easily and correctly if students are equipped with
the required knowledge on medical errors starting from the first years of medical education. This
may then improve the quality of medical staffs and institutes.

KKeeyy  WWoorrddss::  Education, medical; medical errors; patients; safety 

ÖÖZZEETT  AAmmaaçç::  Son yıllarda, özellikle Tıp Enstitüsü’nün 1999’da yayınlanan raporundan sonra tıbbi
hatalar ve hasta güvenliği büyük önem kazanmıştır. Tıp fakültesi öğrencileri, tıbbi hatalara, tehlikeli
durumlara şahit olur ve bazen de bunların içinde yer alır. Tıp eğitiminin ilk yılları tıbbi hatalar ve
hasta güvenliği konusunda eğitim vermek için bir şanstır. Bu tanımlayıcı,  kesitsel çalışmanın amacı
tıp fakültesi öğrencilerinin tıbbi hatalar konusunda bilgi düzeyini ölçmek ve bu bilgi düzeyine
eğitimin etkisini araştırmaktır. GGeerreeçç  vvee  YYöönntteemmlleerr:: Bu çalışma Selçuk Üniversitesi Meram Tıp
Fakültesi’nde gerçekleştirildi. Literatürdeki çalışmalardan yola çıkarak tıbbi hata tanımı, bu
konudaki tutum ve tıbbi hatayı bildirme hakkında bir anket formu hazırladık. Bu anket 2007 Kasım
ayında yazarlar tarafından bir ders sırasında birinci ve ikinci sınıf öğrencilerine uygulandı. BBuullgguullaarr::
Çalışma grubu 119 erkek ve 123 kız öğrenciden oluştu. Tıbbi hata tanımı ile ilgili sorularda birinci
sınıf öğrencileri ortalama 11.24 ± 4.64 puan alırken, ikinci sınıf öğrencileri 9.34 ± 5.38 puan aldı. Kız
öğrencilerin ortalama bilgi puanı 11.30 ± 4.67 iken, erkek öğrencilerinki 9.14 ± 5.36 puandı.
Profilaksi hakkındaki soru en yüksek oranda bilinmeyen tıbbi hataydı (birinci sınıflarda %54.4,
ikinci sınıflarda %60.5). Her iki sınıfta da yanlış tanı en çok bilinen tıbbi hataydı. SSoonnuuçç::  İnanıyoruz
ki, tıp eğitiminin ilk yıllarından itibaren tıbbi hatalar konusundaki bilgi düzeyini artırabilirsek,
hasta güvenliği kültürü gereği gibi, kolayca ve düzgün bir şekilde yerleştirebilir. Buna bağlı olarak
da sağlık çalışanlarının ve sağlık kurumlarının kalitesi artar.
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pparently, while the main principle of
health care is ‘primum non nocere’, or ‘first
do no  harm’, adverse events of many kinds

is sine qua non of healthcare in reality.1-5 Owing to
the report of the Institute of Medicine “To Err is
Human; Building a Safer Health System” in 1999,
patient safety and medical errors have gained a key
place in discussions of clinical practice and to a
lesser extent, medical education.6,7 Medical errors
and their impact on patient safety have motivated
leaders of health service organizations and health
service researchers to seek more innovative and ef-
fective solutions to eliminate this problem.1,4,8-13

Even though more or less involved as
Madigosky et al pointed out before, once medical
students set foot into the clinical setting-short
white coat or not-they join the front line of care.14

Medical students witness and sometimes are di-
rectly involved in unsafe situations, errors, adverse
events, and incomplete, excessive, or inconsistent
care. In other words, patient safety is a major pri-
ority for all healthcare providers and it is a reason-
able expectation that all undergraduate medical
students should have the necessary competence to
ensure that harm to patients is minimized in their
future career as a doctor.10 Education and training
have a key role to play in achieving this goal that a
more fundamental change is required within
healthcare curricular: a clear acknowledgement of
the importance of a systems approach in creating a
patient safety culture and the inclusion of aspects of
human factors theory from the outset of healthcare
educational programs.8,15-18 ‘To change the culture
of healthcare organizations, the new generation of
health care professionals should be taught about
adverse events and how to trap and mitigate er-
rors.7,11,18,19

Academic health centers can enhance trans-
parency in health care by preparing new physicians
for the challenges of recognizing and disclosing er-
rors.7,14,16,17,19-21 This, in fact, requires implementing
education about patient safety and medical errors
in undergraduate medical education and assessing
the knowledge, perception and experience of med-
ical students.

The literature on preventing medical errors in
general is rapidly evolving. However, there has
been less attention to the perception of errors by
medical students and to the role they could have in
error prevention.18,22,23 All members of the health
care team, including medical students, should be
able to recognize unsafe conditions, systematically
report errors and near misses, investigate and im-
prove such systems with a thorough understanding
of human fallibility, and disclose errors to pa-
tients.14,24

Few studies have been published about the at-
titudes of undergraduate medical students towards
reporting and handling adverse events and none of
them was from Turkey. With this study, we aimed
to assess the effect of a very limited education on
knowledge of medical errors in undergraduate
medical students.

MATERIAL AND METHODS

This is a descriptive and cross-sectional study. In
early 2007-2008, although not in the curriculum,
one hour was reserved in the medical ethic lessons
to medical errors and patient safety to raise aware-
ness about this issue. During the first term of 2008,
there were 164 first and 186 second-year medical
students in Selçuk University Meram Medical Fac-
ulty. They were required to complete an anony-
mous questionnaire about medical errors in their
classroom settings during a lesson. The study pop-
ulation consisted of all students who were present
in the classroom at that specific hour (114 first year
and 128 second year students). This questionnaire
was designed by the authors because there is no
validated scale in the literature. Participants were
informed about the objectives of the study and in-
formed consent was obtained from each partici-
pant. This questionnaire aimed to ascertain medical
undergraduate students’ definition of medical er-
rors and attitudes towards medical errors when
they make or witness an error. It was pilot-tested
on a sample of third year medical students and was
revised accordingly. Privacy of the students was
guaranteed by the implementing author through-
out the study who was monitoring and providing
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assistance during the answering stage of the ques-
tionnaire.

Participants also provided demographic infor-
mation. Demographic questions consisted of re-
spondents’ age and gender. To assess the bias about
medical errors, questions were asked on the knowl-
edge on medical education and working conditions,
being a prior patient, general feelings about the
doctors, general feelings about the health institu-
tions and medical faculty preference in the final
exam of high school for career selection as well as
the presence of another doctor member in their
family. Sixteen sentences about the definition of
medical errors were designed by the authors ac-
cording to different studies in the literature. The
students were asked to select the sentences that
they thought would be a medical error. We calcu-
lated the correct and wrong answers of 16 sen-
tences and divided the students into two groups
according to the number of correct answers. Eight
correct answers were determined as the cut-off
point for knowledge level. We classified the groups
as inadequate knowledge with 0 to 8 correct an-
swers and adequate knowledge with more than 8
correct answers. To determine prejudice, questions
such as preference for being a doctor,  presence of
a doctor in their  family, being a prior patient, pos-
itive or negative feelings about doctors and health
care institutions, receiving information on medical
education and social conditions before coming to
the medical faculty were asked. A correlation was
seeked between knowledge level and these factors.
Multi-choice questions about attitudes after a mis-
take were also designed by the authors. In those
questions, students were asked to indicate what
they would do if they made an error or they wit-
nessed an error.

Data were analyzed across demographic vari-
ables, definition of errors and attitudes to errors ac-
cording to training and gender using chi-square
analyses. Students were divided into two groups for
the level of training based on participating in a one-
hour session. Descriptive statistics included means
and standard deviations for continuous variables
and percentages for categorical variables. Categor-
ical variables were compared using Pearson chi

square, chi square for linear trend, and Fisher exact
tests as appropriate. All tests were two tailed, and a
p value less than .05 was considered significant.
The data from the surveys were tabulated and an-
alyzed using SPSS Package program.

RESULTS

The study population represents 69.9% (242/350)
of the classes of first two years and is similar for the
first- (69.5%, 114/164) and second-year (68.8%,
128/186) students. All the students who were pres-
ent in class during the lesson in which the ques-
tionnaire was handed out answered the
questionnaire. The mean age of the students was
18.9 ± 1.2 years. Approximately half of the study
group was male (49.2%, n= 119). Demographic
characteristics of the students are listed in Table 1.  

The overall mean definition of medical error
score was 10.23 ± 5.12 points. In the error defini-
tion questions, first year students received 11.24 ±
4.64 points and the second year students received
9.34 ± 5.38 points; this difference was significant
(p< 0.001). Females had 11.30 ± 4.67 points males
had 9.14 ± 5.36 points. Knowledge level of females
was significantly higher than the level of males (p<
0.002). Table 2 presents the comparison of first and
second year students and genders regarding the
definition of medical errors.

Presence of a doctor in their family, positive
or negative feelings to doctors (p= 0.764) and health
care institute (p= 0.332) they received their med-
ication from had no effect on the level of knowl-
edge on errors. Students who listed the medicine
faculty in the first three choices of the career exam
were not different from those who did not (p=
0.275) in the knowledge levels except for knowl-
edge on errors during invasive interventions or op-
erations (p= 0.02). 

When asked if they made a medical error what
they would do, 60.7% (n= 147) stated that they
would report it to the hospital committee and
68.6% (n= 166) of the students stated that they
would report to the hospital committee if they wit-
nessed a medical error. Knowledge level made a
statistical difference in reporting ratios (p= 0.026).
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Table 3 shows the comparison of reporting ratios
and knowledge level.

DISCUSSION

Cook et al pointed out that an considerable number
of physicians considered “delays in treatment, the
use of outmoded treatments, the failure to employ
needed tests, the failure to act on the results of test-
ing, errors in administration of treatment, and the
failure to communicate with staff and patients not
as errors but as ‘practice variances’, ‘suboptimal
outcomes’ or examples of differences in ‘clinical
judgment’.24 Thus we think that the results of this
study is important. This way of thinking can be
formed unconsciously in the clinic years. The lit-

erature suggests that young physicians often re-
ceive mixed messages about errors as they progress
in their training. Most physicians encounter med-
ical errors for the first time as students. These ex-
periences, combined with their consequences, can
influence long-term attitudes and behaviors with
regard to errors.25 In a study by Garbutt et al al-
though seventy-six percent of pediatricians agreed
that medical errors were among the most serious
problems in health care, only 56% agreed that
“medical errors were usually caused by failures of
systems, not failures of individuals”.11 Equipping
medical students with the skills of assessing, defin-
ing, and knowing as well as educating and chang-
ing their wrong beliefs, mistakes and attitudes
before they take steps into clinics is the main idea
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First year students                    Second year students                  Total                                                             
n           %                                 n           %                                n             %

Age               
Mean                                                                               18.47 ± 1.08                              19.39 ± 1.01                            18.94  ± 1.14

Gender
Male                                                                                 48         42.1                             71         55.5                            119          49.2
Female                                                                             66         57.9                             57         44.5                            123         50.8

Doctor in own family  
Yes                                                                                     27        23.7                            34         26.6                             61           25.2
No                                                                                      87        76.3                             94         73.4                             181        74.8

Knowledge about medical education
Yes                                                                                      73        64.0                            72          56.3                            145         59.9
No                                                                                      41        36.0                             56          43.8                            97           40.1

Knowledge about working conditions
Yes                                                                                    72        63.2                              73         57.0                            145         59.9
No                                                                                     42        36.8                              55         43.0                              97           40.1

Being a patient before
Yes                                                                                  112        98.2                              125       97.7                             237         97.9
No                                                                                    2          1.8                                     3        2.3                                5             2.1

General feeling about the doctors*
Positive                                                                            87         76.3                               97          75.8                             184         76.0
Negative                                                                          25         21.9                               28          21.9                               53         21.9

General feeling about the health institutions*
Positive                                                                          72          63.2                               68         53.1                               140        57.9
Negative                                                                         40          35.1                               57         44.5                                97         40.1

Ideal after graduating faculty            
Being a general practitioner                                             7            6.1                                 3           2.3                                10            4.1
Working in basic medical sciences                                  7            6.1                                 -              -                                   7            2.9
Being a physician                                                            81         71.1                                102        79.7                            183          75.6              

Academic career                                                              17         14.9                                 21         16.4                              38          15.7
Not decided yet                                                                2            1.8                                    2           1.6                                2            0.8

TABLO 1: Demographic characteristics of medical students.

* Except five students (2.1%) who did not become ill.
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TABLO 2: Comparison of first and second year students and genders about definition of medical errors.

*  Definition of medical errors part of the questionnaire contains 16 sentences about medical errors.
** Not knows means selecting 0 to 8 correct sentences from 16 sentences about definition of medical errors.
*** Knows means selecting more than 8 sentences from 16 sentences about definition of medical errors.
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Ali Zahit BOLAMAN MULTIPL MYELOM TANISI VE TEDAVİYE YANIT KRİTERLERİ

of this study. Medical students do witness medical
errors, with one study reporting that 76% of med-
ical students had observed a medical error.14 By the
fourth year of medical school, 79% of students re-
ported involvement in errors.17 Our study popula-
tion consisted of students in the preclinical years
as to make the first step for future training years.

Sandars et al noted that in a symposium on pa-
tient safety education at AMEE (2006) all of 86 in-
ternational participants stated that education on
patient safety was important in undergraduate me-
dial education.10 However, only 7% stated that they
thought it was adequately covered in their cur-
riculum. We did not place this issue in our cur-
riculum yet but we think that this study will open
a road with its results.

The first step in the disclosure of a medical
error is recognizing that an error has occurred.17

Moskowitz et al pointed that the most common re-
sponses involved students’ uncertainty about what
defines an error.25 Müller et al reported overall
mean definition score as 13.8 ± 5.7 and there were
no significant differences between genders and

pre-clinical and post-clinical training years.7 Con-
versely, in our study, the overall mean definition
of medical error score was 10.23 ± 5.12 points and
there was significant difference between genders
and first and second year students. Although we
could not explain the gender difference, we attrib-
uted the difference in two education years by the
effect of one-hour session about medical errors and
patient safety they participated in. Similarly,
Moskowitz et al reported the positive effect of ed-
ucation.25 In a study by Madigosky et al from the
University of Missouri-Columbia, results suggested
that a patient safety and medical fallibility curricu-
lum could affect the knowledge, comfort with
skills, and attitudes of second-year medical stu-
dents.14 Health professionals undergo relatively lit-
tle education in harm reduction and error
management techniques and organizational cul-
tures, often leading to even simple measures (like
hand washing) being unsatisfactory.1 Similarly, our
results showed that only a one-hour session could
affect knowledge and attitudes.

It is essential to understand why information
on errors is not reported if error reduction efforts
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Knowledge level*                                                                                     
Not   Knows                         Knows                             Total 
n**          %**                      n **        %**                       p                           n**          % **

If you made an medical error;                           
Report to the hospital committee                                            56          23.1                    91         37.6                         0.026                    147           60.7

Tell to a close friend                                                              16             6.6                     21           8.7                         0.941                    37           15.3

Tell to the patient                                                                   28           11.6                     41         16.9                         0.523                     9            28.5 

Tell to the chief                                                                      28           11.6                     71         29.3                         0.000                    99           40.9  

Tell to nobody                                                                       15              6.2                     21           8.7                         0.780                    36           14.9 

Other                                                                                     7               2.9                      5            2.1                          0.298                    12            5.0

If you witnessed a medical error;
Report to the hospital committee                                        66            27.3                      100       41.3                            0.061                 166          68.6

Tell to a close friend                                                              7            2.9                          22         9.1                           0.023                 29            12.0

Tell to the patient                                                                 16           6.6                           30       12.4                           0.171                 46            19.0

Tell to the chief                                                                    28          11.6                           71      29.3                            0.000                 99            40.9

Tell to nobody                                                                       9            3.7                           13        5.4                             0.774                 22              9.1

Other                                                                                   15            6.2                             6        2.5                             0.008                 21              8.7

TABLO 3: Comparison of reporting ratios and knowledge level.

* Knowledge level was determined according to number of correct answers in 16 medical error definition sentences. Correct answers≤8 named as not knowing, correct answers >8
named as knowing.
**   Answers of reporting a medical error were calculated from a multi-choice question. Because of it number of the students and the percentages seems to be higher than the study
population and 100%.



are to succeed and if patients’ confidence in the in-
tegrity of the health care system is to be restored.11

To improve the frequency and content of error dis-
closure as well as to maintain public trust, the next
generation of physicians must be prepared to prop-
erly disclose medical errors.17 For physicians, there
are particular barriers to pass over and honest com-
munication is essential for reporting errors.11 Some
authors emphasize the severity of the error as a bar-
rier to reporting; namely less serious errors were
less likely to be reported.11,21 The more challenging
situation arises when an error is made but there is
no current harm.2 In our study, we did not classify
the questions on attitudes towards reporting ac-
cording to the severity of errors. This study showed
that knowledge level significantly improved the re-
porting ratios of errors to the hospital committee
and to the chief of the department when medical
students either made or witnessed a medical error.
Garbutt et al reported that colleagues were impor-
tant in discussing errors and getting information
about errors.11 Forty eight percent of respondents
had discussed all types of errors with their col-
leagues, including serious errors. However, in this
study we found that only 15.3% of students who
made an error and 12.0% of students who wit-
nessed an error told it to a colleague. In a study
with students who had received formal training in
patient safety, only about half reported the errors
to a resident or attendant, and only 7% reported
using an electronic error reporting system.14 When
practitioners witness errors made by other health
care providers, they have an ethical, if not legal,
obligation to act on that information. Depending
on the circumstances and the magnitude of the
error, options range from encouraging disclosure
by the erring practitioner to discuss the situation
with the hospital unit director, the department
chief, risk management, or a representative from a
provincial professional association.2 Similarly, in
this study, although increase in knowledge level re-
sulted in an increase in reporting individual mis-
takes to the hospital committee (p= 0.026) and to
the chief (p= 0.000), this increase also augmented
disclosure to a close friend (p= 0.023) and to the
chief (p= 0.000) when error was witnessed. How-

ever, the significance in choosing the ‘I do another
thing’ option may also indirectly reflect that lack
of knowledge puts the students in doubt when they
witness an error. Milch et al noted that among
49.341 patient events reported by electronic error
reporting system, 67% caused no harm, 0.8% had
life threatening or permanent harm and 0.4% con-
tributed to patient deaths.4

To maximize patient safety considerations the
medical hierarchy needs to be balanced in favor of
teaching and learning rather than the exercise of
power discussing and learning from errors is still
underdeveloped, with many health professionals
unable to shift from the ‘‘who did it’’ to ‘‘what hap-
pened’’.9

Medical training must continue with real pa-
tients to improve the skills. However, there is also
an obligation to provide optimal treatment and to
ensure patients’ safety and well-being. Balancing
these two needs represents a fundamental ethical
tension in medical education.1,26,27

When medical students set foot into the clin-
ical setting errors in judgment, teamwork break-
downs and lack of technical competence were the
most prevalent contributing factors in errors of
trainees.28 As mentioned in the General Medical
Council’s document, Tomorrow’s Doctors: Rec-
ommendations of Undergraduate Medical Educa-
tion, students should be equipped with issues of
patient safety.  A medical student should know
how errors can happen in practice and how to
manage and follow risks after errors. He/she
should be aware of current developments and
guiding principles for risk assessment and man-
agement strategies for health care professionals.
He/she should be able to perform clinical skills
safely and should know and understand the prin-
ciples of treatment including the effective and safe
use of medicines.29 Malpractice claims, which are
attaining importance day by day, are the other face
of this important issue.30

Clearly, there is a need to decrease the emo-
tional and cultural barriers in medicine, to address
the “hidden curriculum” in medicine, and to facil-
itate a change in the culture.16 Some authors claim
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that a mutual vision in which patient safety is a pri-
ority will spur interdisciplinary education. They
note that without such training, providers’ beliefs
and practices may not reflect “best practices” as far
as patient safety is concerned. Ideally, interdisci-
plinary training should begin during professional
education and continue throughout practice.24,31 In
conclusion, this study underlines the importance
of education and the need for implementing pa-

tient safety and medical errors in the medical cur-
riculum.

Indeed this study has several limitations. The
results of this study represents only the first two
years of medical education, so it should not be gen-
eralized. Future studies should assess the knowl-
edge level and attitudes of students in the clinic
years also. Self-reporting questionnaire should also
call to bias.
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