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ABSTRACT

Objective: According to our observation, despite students in med-
ical school have taken medical microbiology course for at least
one semester during their medical education, they could not have
a clear knowledge about this field when they graduate and start to
work in the clinics. In this study, we aimed to investigate the
knowledge levels of the medical students about microbiology spe-
cialist and medical microbiology specialization field at two differ-
ent medical schools in our city.

Methods: A 16-item multiple-choice achievement test was pre-
pared in accordance with the relevant law to be applied to the stu-
dents. The test was applied face to face to 1st, 2nd and 3rd semes-
ter students in 2018-2019 academic season with the permission of
both universities. The first-year students of the nursing depart-
ments of both universities were selected as control group. The stu-
dents who participated in the test were asked about the definition
of the medical microbiology specialist according to the relevant
law, where theses specialists are primarily employed, their du-
ties/authorizations, and which tests they are responsible for in the
clinical laboratories.

Results: A total of 507 medical students and 159 nursing students
accepted to participate in the survey. Only 9 (2%) of the students
answered the test about who the medical microbiology specialist
is and what kind of training procedures they had for specialization.
It was detected that 30% of the students gave wrong answer to this
question and these students thought that a physician (medical doc-
tor) cannot be specialist of medical microbiology. When we asked
the students where the medical microbiology specialists are pri-
marily employed, only 16 (3%) students gave exact correct answer
to this question. Using another question, it was investigated
whether the students actually know what the medical microbiol-
ogy specialists do in the clinics. Here, 132 (26%) students an-
swered this question correctly, but 18% of the students gave
wrong answer and it was found that they did not even know that
the task of the medical microbiology specialist is to diagnose in-
fectious diseases. Regarding control group, 9 (6%) students cor-
rectly answered the question about who the medical microbiology
specialist is and what kind of education is needed for this degree,
4 (3%) students gave correct answer to the question about employ-
ment, and 31 (19%) of the students gave correct answer to the
question about the role of the medical microbiologist in the clini-
cal settings. A statistically significant difference was found be-
tween the control group and the medical student groups (1st, 2nd
and 3rd year) for the 11th question. When the answers given to the
other questions were analyzed, no significant difference was de-
termined between the groups.

Conclusion: Our study showed that the knowledge of the medical
students on medical microbiology specialization field was very
limited. In conclusion, it may be considered to plan medical mi-
crobiology laboratory internship as a separate internship in the
clinical phase of medical education to make students better under-
stand the effective role of medical microbiology field in the diag-
nosis of infectious diseases.

Keywords: Medical microbiology, medical school, student, med-
ical education

Tip 6grencilerinin tibbi mikrobiyoloji uzmanhk dah hakkin-
daki bilgi diizeylerinin arastirilmasi

OZET

Amag: Her ne kadar tip fakiiltelerinde okuyan 6grenciler tibbi
mikrobiyoloji dersini egitim hayatlar1 boyunca en az bir donem
almis olsalar da mezun olup klinikte ¢aligmaya basladiklarinda bu
ihtisas alan1 hakkinda net bir bilgiye sahip degildirler. Bu ¢alis-
mada, ilimizde bulunan iki tip fakiiltesi 1., 2. ve 3. sif 6grenci-
lerinin, tibbi mikrobiyoloji uzmanlig1 ve tibbi mikrobiyoloji uz-
maninin gorev, yetkileri hakkinda bilgi diizeylerini 6l¢gmek amag-
lanmigtir.

Yontem: Ogrencilere uygulanmak iizere ilgili kanuna uygun ola-
rak on alt1 soruluk goktan se¢gmeli bir test hazirlanmistir. Bu test
2018-2019 egitim-6gretim y1l1 icerisinde, her iki {iniversitenin izni
ile 1., 2. ve 3. smmif 6grencilerine yiiz yiize uygulanmistir. Kontrol
grubu olarak her iki {iniversitenin hemsirelik boliimii 1. Smif 6g-
rencileri se¢ilmistir. Teste katilan 6grencilere, tibbi mikrobiyoloji
uzmanin ilgili kanuna gére tanimu, asil olarak nerelerde istihdam
edildigi, gorev ve yetkileri, laboratuvarda hangi testlerden so-
rumlu oldugu ile ilgili sorular sorulmustur.

Bulgular: Toplam 507 tip fakiiltesi 6grencisi ve 159 hemsirelik
fakiiltesi 6grencisi teste katilmayi kabul etmistir. Tibbi mikrobi-
yoloji uzmanmin kim oldugu ve nasil bir egitimle uzman oldugu
ile ilgili test sorusuna tip fakiiltesi 6grencilerden sadece 9’u (%2)
tam dogru cevap vermistir. Bu soru ile tip Ogrencilerinin
%30’unun tibbi mikrobiyoloji uzmaninin hekim olamayacagini
diistindiikleri saptanmustir. Tibbi mikrobiyoloji uzmanlarinimn asil
olarak nerelerde istihdam edildigi ile ilgili soruya sadece 16 (%3)
tip 6grencisi tam olarak dogru cevap vermistir. Tibbi mikrobiyo-
loji uzmanlarmin asil olarak klinikte ne is yaptig1 ile ilgili soruya
ise 132 (%26) tip 6grencisi dogru cevap verirken, 6grencilerin
%181 yanlis cevap vermistir. Mikrobiyoloji uzmaninin gérevinin,
enfeksiyon hastaliklarina tan1 koymak oldugunun bilinmemesi ol-
dukga dikkat gekmektedir. Kontrol grubunda, tibbi mikrobiyoloji
uzmaninin kim oldugu ve nasil bir egitimle uzman olduguyla ilgili
soruya 9 (%6) 6grenci dogru cevap vermis, istthdam ile ilgili so-
ruya 4 (%3) 6grenci dogru cevap vermis ve tibbi mikrobiyoloji
uzmaninin klinikteki gorevi ile ilgili soruya ise hemsirelik 6gren-
cilerinin 31’1 (%19) dogru cevap vermistir. Yapilan istatistiki in-
celemede, 11. soru i¢in, kontrol grubu ile tip 6grencisi gruplart (1.,
2. ve 3. y1l) arasinda anlamli bir fark tespit edilmis, diger sorulara
verilen cevaplar karsilastirildiginda ise arada anlaml bir fark ol-
madig1 tespit edilmistir.

Sonuc¢: Calismamiz, 6grencilerin tibbi mikrobiyoloji uzmanhk
brang1 hakkindaki bilgilerinin ¢ok sinirli oldugunu gostermistir.
Sonug olarak, tibbi mikrobiyoloji uzmanlk dalinin, hastanelerde
verdigi laboratuvar hizmetleri ile hastaliklarin tanisinda etkin ro-
liinlin daha iyi anlasilabilmesi igin, 6zellikle tip egitiminde klinik
stajlar icerisinde, tibbi mikrobiyoloji laboratuvar stajmin da ayri
bir staj olarak planlanmasi diistiniilebilir.

Anahtar kelimeler: Tibbi mikrobiyoloji, tip fakiiltesi, 6grenci,
tip egitimi




INTRODUCTION

Medical microbiology specialists play roles in creat-
ing a scientific approach to diagnosis of diseases
caused by microorganisms, perform appropriate diag-
nostic tests, ensure provision of suitable treatment
and also in the prevention, control and epidemiologic
assessment of infectious diseases [1, 2]. Medical mi-
crobiology field is recognized as a specific medical
specialization branch by the European Union of Med-
ical Specialists (UEMS) whose structure consists of a
council responsible for 43 specialist sections and their
European boards, addressing training in their respec-
tive specialty and incorporating representatives from
the academia. UEMS represents over 1.6 million
medical specialists in all the different specialties hav-
ing links and relations with European Commission
and European Parliament [3]. Due to the development
of a patient-centered and evidence-based approach in
provision of health services in recent times, the med-
ical microbiology scientific branch is a laboratory
discipline with importance increasing day-by-day.
Currently, medical microbiology specialists are pri-
marily employed in state hospitals, university hospi-
tals, public health laboratories and provincial health
administrations in Turkey [4]. Additionally, similar to
other clinicians, they may be employed in private hos-
pitals, central sterilization units, blood transfusion
and tissue typing centers [1]. In Turkey, medical
school graduates can apply for a specialization edu-
cation in medical microbiology field, however, ac-
cording to the currently valid legislation, veterinary
clinicians can also apply for student positions in very
limited numbers [5, 6].

The basic aim of medical education is lifelong train-
ing to raise ‘good doctors’. This feature appears to
have three separate stages of undergraduate medical
education (basic medical education), postgraduate
medical education (specialization training in medi-
cine) and continuous medical training (continuous
professional development). As a result, changes and
developments in medical training should consider all
three areas together [7]. It is necessary to open a new
page in the historical development of medical educa-
tion with the ‘Flexner Report’. An educator called
Flexner prepared the report by visiting all medical
faculties in the USA and Canada in 1910 and revealed
the importance of training in basic sciences before
clinical training [7]. Observations identified that the
medical faculty students entering clinics had mostly
forgotten what they had learned in the first years and
in fact have not conceptualized that the knowledge
obtained in the first three years of basic science could
be used to solve problems encountered in clinical
practice [8]. Today, integration between basic, clini-
cal and social sciences in the medical training models
is one of the very important items paid great attention.
Skills training is an indistinguishable part of medical
training [9]. The approach accepted for teaching of
skills is an educational environment structured
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around areas and levels of competence ensuring ac-
tive participation of learners in the process. The pro-
cess defined in skills education first develops skills to
a certain level in laboratory/simulation environments
and then in the clinical environment in the second
stage with consolidation of experiences gained with
real patients and in real situations with skills [9]. Dur-
ing medical education, students learn basic
knowledge and are expected to know the specializa-
tion branch in which they will receive education. Dur-
ing our teaching experience, we observed that most of
the medical students do not know there is a microbi-
ology laboratory in our university hospital and they
do not know that doctors could work as microbiolo-
gist in these laboratory settings. In this study, we
aimed to research the knowledge levels about the de-
scription of a medical microbiology specialist, the du-
ties and authority of these specialists and about the
medical microbiology specialization area among stu-
dents in 1st, 2nd and 3rd year of two medical faculties
(three programs) in our province.

MATERIALS and METHODS

A test form with 16 questions was prepared in accord-
ance with relevant legislation to apply to students.
This test was applied during the 2018-2019 academic
year to medical faculty students in one foundation
(private) and one state university located in Gaziantep
province. The state university included medical stu-
dents from both Turkish-language and English-lan-
guage medical education programs. However, due to
the language problem among the foreign students in
English medicine program, the test was only admin-
istered to medical students who were citizens of the
Republic of Turkey. The test was applied to all 1st,
2nd and 3rd year students who agreed to participate
during class breaks and face-to-face. First-year nurs-
ing students of the two universities were taken to the
study as control group.

On the test, students were asked multiple choice ques-
tions about who a medical microbiology specialist
is/what training is required for specialization accord-
ing to the relevant legislation, where they work/are
employed, the duties-authority of these specialists
and tests performed in medical microbiology labora-
tories. Students were requested to mark at most three
choices in response to each question. As questions
were multiple choice, when only correct choice(s)
were marked it was evaluated as fully right, when cor-
rect choice(s) were marked along with incorrect
choice(s) it was accepted as partly right and when
only incorrect choice(s) were marked it was assessed
as wrong. In this study, questions 11, 12 and 13 were
organized to reveal the knowledge level of students
about this field (Table 1). The obtained data were in-
put into MS Excel program and descriptive statistics
as percentage and number were calculated. The chi-
square test and Fisher’s exact test was used for com-
parisons.



Table 1. Questions no.11, 12 and 13 on test study.
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Question no. 11 Question no. 12

Question no. 13

According to the relevant legislation,
who is a medical microbiology spe-

Where are medical microbiology spe-
cialists employed/where do they work

Which of the following do medical
microbiology specialists do as a job?

gram in university 3.
3. A person who has completed an

undergraduate degree in the

health sciences or biology fields 4.

cialist? * primarily? ** (MARK THREE CHOICES AT

(MARK THREE CHOICES AT (MARK THREE CHOICES AT MOST.)

MOST.) MOST.)

1. A person who has completed a 1. They work as lecture staff in mi- | 1. Diagnose genetic diseases
microbiology associate degree crobiology departments in uni- 2. Diagnose metabolic diseases
program in a vocational health versities 3. Diagnose cancers
school. 2. They work and are responsible 4. Diagnose surgical diseases

2. A person who has completed a for waste/hygiene in factories and | S. Diagnose infectious diseases
microbiology undergraduate pro- environmental organizations 6. Check hygiene in food produc-

They work in food analysis labor-
atories belonging to the private

sector and state
They work and are responsible

tion centers

Check factory waste

Teach in vocational health high
schools

® N

with a master’s degree in micro-

for medical microbiology labora- | 9.

Work as biologists in drug/bio-

biology

tories in state hospitals and uni-

medical companies

4. A person who has finished uni-

versity hospitals and linked or-

10. All of the above

versity in any field with a mas-
ter’s degree in microbiology 5.

5. A person with a master’s degree
in the field of health sciences or 6.
biology who has completed a
master’s degree in microbiology.

6. A person with an undergraduate 7.
degree in the field of health sci-
ences or biology who has com-
pleted a doctorate in microbiol- 8.
ogy

7. A person who has graduated
from a medical faculty with a
doctorate in microbiology

8. A person who has finished the
veterinary faculty and received 4
years microbiology specialization
education after passing the Medi-
cal Specialization Exam

9. A person who has graduated
from a medical faculty and re-
ceived 4 years microbiology spe-
cialization education after pass-
ing the Medical Specialization
Exam

ganizations

atories

and markets

companies

They work as teachers in the
Ministry of National Education
They work as secondary labora-
tory technicians in hospital labor-

They work and are responsible
for hygiene in slaughter houses

They work and are responsible
for antibiotic products in drug

*According to The Law of Practicing Medical And Specialization Arts with Number: 1219 and according to The Law of
Bacteriology and Chemistry Laboratories, Which is for The Public, Where Diagnosis and Investigations are Perfomed with
Number: 992. **According to the Official Directive on Turkish Ministry of Health, Provincial Organization Staff Standards
and Working Procedures and Principles. ***The underlined answers are the correct answers.

Ethical approval

Our study received ethics committee permission from
the Clinical Research Ethics Committee numbered
2018/09 KN:01.

RESULTS

A total of 507 medical students agreed to participate
in the study. Of these students 342 (67%) were attend-
ing a state university medical faculty and 165 (33%)
were in a foundation university medical faculty. Of
students, 158 (31%) were Turkish students studying
medicine through English and 349 (69%) were stud-
ying medicine through Turkish. Of students, 171
(34%) were in 1st year, 150 (30%) were in 2nd year
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and 185 (36%) were in 3rd year. The control group
were composed of the first-year nursing students of
the two university (n=159). Of nursing students, 137
were studying in state university while 23 were stud-
ying in foundation university.

When responses given to the test by medical students
were analyzed, only 9 students (2%) answered the
question about who a medical microbiology specialist
was and the training required to receive the title spe-
cialist according to the relevant legislation (graduate
and specialty education) correctly (question number:
11). In the state university, 51 students studying
through Turkish and 48 studying through English and
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Table 2. The rate of medical students to accurately answer the questions about the definition, employment and

the task of the medical microbiology specialist.

Where are medical micro- . .
Who is a medical microbi- biology specialists em- Whl.c h of t.he fo!lowmg do
L o medical microbiology spe-
ology specialist? ployed/where do they work 1. .
h e oun cialists do as a job?
(Question no. 11) primarily? (Question no. 13)
(Question no. 12) uestion no.
Istyear 6/172 (3%) 5/172 (3%) 27/172 (16%)
2nd year 2/150 (1%) 3/150 (2%) 30/150 (20%)
3rd year 1/185 (0.5%) 8/185 (4%) 75/185 (40%)
Total 9/507 (2%) 16/507 (3%) 132/507 (26%)
Control 9/159 (6%) 4/159 (3%) 31/159 (19%)

*At the statistical analyses, no significant difference was found between control, 1st, 2nd and 3rd year for the question 12
(p>0.05). There was a significant difference identified between 1st and 2nd year students compared with 3rd year students for
question 13 (p<0.001). A significant difference was identified between control group and medical student groups (1st, 2nd and
3rd years) for the question 11. When 1st year and 3rd year, and 2nd year and 3rd year are separately compared, there was a
significant difference found (p<0.017; alpha, o with Bonferroni correction was accepted as 0.017). **According to The Law
of Practicing Medical And Specialization Arts with Number: 1219 and according to The Law of Bacteriology and Chemistry
Laboratories, Which Is for The Public, Where Diagnosis and Investigations Are Perfomed with Number: 992. **According to
the Official Directive on Turkish Ministry of Health, Provincial Organization Staff Standards and Working Procedures and

Principles.

in the foundation university 55 students gave incor-
rect answers to this question and did not mark the box
indicating graduation from a medical faculty. As a re-
sult, 154 students (30%) answered this question in-
correctly and stated they did not think that medical
doctors could be medical microbiology specialists.
Question 12 asked students where medical microbiol-
ogy specialists were primarily employed. This ques-
tion was answered incorrectly by 64 Turkish lan-
guage and 73 English language medical students in
the state university and 54 medical students in the
foundation university. In total 191 (38%) of students
did not think that medical microbiology specialists
could work in state hospitals, public health laborato-
ries or in Ministry of Health positions. Only 16 (3%)
students answered the question fully correctly (Table
2).

The 13th question asked students about the primary
duties and what jobs were performed by medical mi-
crobiology specialists. Here, 29 Turkish-language
and 32 English-language medical students in the state
university and 29 students in the foundation univer-
sity answered this question wrong. Of students, 90

400

344
350

300
300 285

250 +
B FULLYRIGHT
200 191
154 PARTLYRIGHT
150 132
B WRONG

100 +

s 16

QUESTION 11 QUESTION 12 QUESTION 13

Figure 1. Distribution of the students according to the
answers.
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(18%) did not know that the duty of medical microbi-
ology specialists included diagnosis of infectious dis-
eases. Only 132 students (26%) answered this ques-
tion correctly (only one correct answer had been
planned to this question). All data are summarized in
Table 2 and Figure 1.

At the statistical analyses, no significant difference
was found between control, 1st, 2nd and 3rd year for
the question 12 (p>0.05). However, there was a sig-
nificant difference identified between 1st and 2nd
year students compared with 3rd year students for
question 13 about the duties and jobs of medical mi-
crobiology specialists (p<0.001). In addition, a signif-
icant difference was identified between control group
and medical student groups (1st, 2nd and 3rd years)
for the question 11. When 1st year and 3rd year, and
2nd year and 3rd year are separately compared, there
was a significant difference found (p<0.017; alpha, a
with Bonferroni correction was accepted as 0.017).
The same form asked students questions about the la-
boratory tests in the medical/clinical microbiology
field. Unfortunately, most of the students left these
questions blank (>90%) so the responses to these
questions were excluded from the analysis.

DISCUSSION

In our study, some data come to the fore. For exam-
ple, a large majority of students (98%) did not fully
know what authority medical microbiology special-
ists obtained at the end of what training. Again, 30%
of students did not think that medical doctors could
be medical microbiology specialists. Our test found
the highest correct answer on a year basis (at 40%
level) was provided by 3rd year students in answer to
the question of ‘which of the following do medical
microbiologists do?’. However, considering that
these students will not receive medical microbiology
lessons, the reality that 60% of the 3rd year students
did not know the duties of a medical microbiology



specialist is worrying for the future. This situation
shows that students working in clinics in the future
may experience problems with medical microbiology
specialists when monitoring laboratory results, and
during selection of tests and consultation processes.
Our study shows how limited the knowledge of stu-
dents is about the medical microbiology specializa-
tion branch. When the literature is researched, there
is no similar study researching the medical student
knowledge levels about the authority, duties and
working area of medical microbiology specialists,
though there are a variety of studies indicating that
restructuring microbiology lessons/exams may in-
crease the success/knowledge/approval status among
students [10, 11]. The only similar study in this field
was the investigation of the gamification methods in
microbiology education which were reported to have
a positive effect on learning [12]. A survey study by
Maral et al. [13] stated that 73.2% of students thought
that infectious diseases were the diseases they would
encounter most in society after graduation. In this sit-
uation, in our opinion it is a significant and sad defi-
ciency in terms of medical education that the area of
medical microbiology specialization, playing a very
important role in infectious disease diagnosis, is not
sufficiently known by medical students and that cli-
nician candidates do not know who they will receive
help from for diagnosis of infectious diseases after
graduation.

A significant difference was found between the con-
trol group and the medical students for only for the
question 11 which analyzes the knowledge about how
the degree of medical microbiology specialist is
gained. Interestingly, nursing students answered
more correctly than the medical students. This could
be due to the fact that nursing students of both two
universities learnt microbiology lectures from medi-
cal doctors who are specialist of medical microbiol-
ogy while medical students learnt this lecture from a
mixed group of professors holding different scientific
degrees.

Diagnosing and treating infectious diseases, knowing
the protective methods against them and as a result
protecting public health are the main duties of clini-
cians. The basics related to infectious diseases are ex-
plained in medical microbiology lessons [10]. Medi-
cal microbiology specialists provide protective con-
tributions to epidemiologic and infection control with
sample analysis, synthesis and presentation of diag-
nostic results and therapeutic and clinical consulta-
tion for the science of medicine and public health [2,
14]. A diagnostic medical specialization and an insep-
arable part of clinical medicine, in the medical micro-
biology field students should be included in real diag-
nostic processes with real patient samples in real hos-
pital environments as recommended by skills educa-
tion. During medical microbiology education, train-
ing that ignores aspects involving practical and real
diagnostic processes will leave students with limited
knowledge levels about topics like why they are
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doing what, why they are evaluating this smear, what
the importance of blood culture is, and how clinical
diagnostic processes operate. In medical microbiol-
ogy lessons, though diagnostic/medical microbiology
is explained in detail, the majority of students assim-
ilates the knowledge only theoretically and perceives
this lesson as a morphologic lesson describing mi-
crobes. As a result, students do not fully know the
working definition and authority of microbiology ex-
perts and experience problems related to laboratory
processes when working in hospitals and clinics in fu-
ture periods after graduation.

As a result, revisions to the medical microbiology ed-
ucation syllabus like increasing clinical practice and
providing more information about clinical laboratory
services and providing more detailed information
about clinical test applications in theoretical lessons
may provide students with more knowledge about
this specialization branch. For the effective role of
medical microbiology specialists in diagnosis of dis-
eases and laboratory services in hospitals to be better
understood, it will be appropriate to plan a separate
medical microbiology clinical internship among man-
datory clinical internships (after the 4th year).
Though medical microbiology lectures are given as
clinical internships in some medical faculties, gener-
ally it is an elective internship and most students can-
not reach this training [15, 16]. If medical microbiol-
ogy is included in the mandatory internship program,
students will consolidate the knowledge obtained in
basic science, it will ease approaches to infectious
disease after graduation and at the same time ensure
better understanding of medical microbiology spe-
cialization. Well-planned clinical microbiology in-
ternship training will make students more aware, re-
duce the requests for unnecessary tests in the future,
train clinician candidates about which test can be re-
quested from which laboratory and how many days
for the results of tests early which will reduce time
and energy loss caused by some clinicians keeping la-
boratories unnecessarily busy. In this way, it will be
possible to achieve more effective use of medical mi-
crobiology laboratories and reduce time, labor and
economic losses in the future. A limitation of our
study is that only the preclinical students who are fa-
miliar with microbiology were included in the study
while 4th, 5th and 6th year students of the medical
school were excluded from the study. In the following
years, if a research can be planned to include medical
faculty students at the clinical years or medical doc-
tors, new data can be gathered about when physicians
become conscious and knowledgeable about the field
of medical microbiology.

In the literature, there is one study researching the
sufficiency of education conditions, theoretical and
skills efficacy about branches for medical specializa-
tion students receiving education in the fields of basic
science in Turkey [17]. However, there is no study
similar to our research about medical or specializa-
tion students specific to medical microbiology. Our



educational research is probably the first study in Tur-
key and the world investigating knowledge of medi-
cal students about the medical microbiology speciali-
zation field. A limitation of our research is that our
study included two universities in our city providing
medical education at three medical faculty programs
and did not include other cities or faculties. In spite
of this fact, we think the data obtained in our study
will be beneficial for planning the education of med-
ical students. To better understand the importance and
clinical application of the medical microbiology
branch during the medical education process, we
think it will be beneficial for this lesson to be planned
as a clinical internship or some practical applications
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