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SUMMARY

Introduction/Objective Knowledge and practical skills in medical waste (MW) management are of equal
importance for medical and dental doctors. The first comparative study on the knowledge and skills in the
field of MW management among Belgrade students was conducted with the goal of examining whether
students of medicine and dentistry are equally familiar with this extremely important field.

Methods A cross-sectional study included 558 students of the sixth year of studies (430 medical and 128
dental students) who completed an anonymous semi-structured questionnaire to determine attitudes
and knowledge on MW management.

Results The majority of medical and dental students had no training in MW management (79.5% and
74.6%, respectively). Dental students use protective equipment more frequently than medical students
(94.5% vs. 42%, p < 0.001). However, full vaccinal protection against hepatitis B is better among medi-
cal students compared to dental students (57.7% vs. 39.1%, p < 0.001). Complete knowledge on post-
exposal prophylaxis is better among medical students compared to dental students (44.5% vs. 13.3%,
p < 0.001). However, dental students are more disciplined in reporting injuries (63.1% vs. 52.4%, p = 0.038).
The students’knowledge on primary separation of infectious waste (93% vs. 77.8%, p < 0.001) and used
needles (80.3% vs. 70.4%, p = 0.007) is better among dental students compared to medical students’
correct answers.

Conclusion Dental students show better knowledge on MW management and are more disciplined
in using personal infection protection compared to medical students. The students support continued

training on MW management and investigations on this topic.
Keywords: medical waste; safety; education; medical students; dental students

INTRODUCTION

The term medical waste (MW) refers to all the
waste generated within health-care facilities,
research centers and laboratories. It consists of
materials ranging from used needles to body
parts, diagnostic samples, blood, chemicals,
pharmaceuticals, and radioactive materials.
From 10% to 25% of all MW is hazardous
and may cause a variety of environmental and
health risks [1, 2].

A quarter of all MW in Serbia is hazard-
ous, and infectious MW is the largest part of it
[3, 4]. Annual production of infectious waste
in Serbia is between 4,500 and 5,000 tons [5].
Since 2006, the national system for safe MW
management has been put into place and all
infectious MW has been sterilized. Serbia has
reduced the amount of hazardous MW by 50%
by introducing a waste separation process in
healthcare facilities [6].

Recognizing the importance of familiar-
ity with MW management for healthcare
professionals, Serbian medical faculties have

recently introduced MW topic into the cur-
riculum in the final year of their studies. To
assess the quality of undergraduate education
on MW management, it is important to check
the students’ retention of knowledge. Further,
although the knowledge in this field is of equal
importance for medical and dental doctors, it is
not clear whether medical and dental students
adopt this necessary knowledge equally. For
these reasons, we undertake this comparative
study on knowledge and attitudes on MW man-
agement among Belgrade medical and dental
students.

METHODS

We undertook a cross-sectional study between
December 2017 and January 2018 at the Facul-
ties of Medicine and Dentistry, University of
Belgrade, Serbia. The study comprised 558 stu-
dents of the sixth year of studies, 430 medical
students (response rate 92.47%) and 128 dental
students (response rate 81.01%). There were
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more female respondents in both samples, 62.8% among
medical and 64.1% among dental students.

We used an original semi-structured questionnaire de-
signed for this study to determine knowledge, attitude,
and practice concerning MW management. Students were
recruited during their classes and participation was volun-
tary and anonymous. The questionnaire consisted of four
parts. Some questions were taken from the questionnaires
from similar studies but were not standardized, which was
the case with ours as well.

The first part of the questionnaire included questions
concerning training for MW management, wearing per-
sonal protection (mask, gloves, protective glasses), knowl-
edge about post-exposal prophylaxis, and the vaccinal
status of students (10 questions). The second part of the
questionnaire comprised questions on MW regulation,
management (segregation, internal collection, packaging,
storage, and final disposal) and injury reporting system
(41 questions). The third part of the questionnaire referred
to the knowledge about color coding system (four ques-
tions). The fourth part of the questionnaire was in the
form of five graded Likert’s scale statements (1= “I fully
disagree”; 2 = “I mainly disagree”; 3 = “I cannot decide”;
4 = “I mainly agree”; 5 = “I fully agree”) concerning MW
management, continuing training, and investigations on
this topic (seven questions).

Statistical analysis

We performed statistical analysis with IBM SPSS Statis-
tics for Windows, Version 25.0 (IBM Corp., Armonk, NY,
USA). We set the significance level at 0.05. The distribution
of categorical variables was investigated with ¥ test. To test
the significance of differences between the mean values of
numeric and ordinal variables we used Student’s t-test and
Mann-Whitney U test, respectively.

Ethical consideration

We performed the study with the permission from the
Ethics Committee of the Faculty of Medicine, University
of Belgrade.

RESULTS

The distribution of medical and dental students was similar
concerning the training in MW management (X =1.516;
p > 0.05). The majority of students had no training (74.6%
at the Faculty of Medicine and 79.5% at the Faculty of
Dental Medicine); a small number of them had partial
training (18.5% vs. 15.6%); those who had full training
were very few (6.9% vs. 4.9%).

Dental students use protective equipment more fre-
quently than medical students (Table 1). Male students are
more disciplined in this regard compared to their female
colleagues (56.9% vs. 53%; X* = 6.446; p = 0.04). However,
vaccinal protection against hepatitis B is better among
medical students than in dental students (Table 1).
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The knowledge on post-exposal prophylaxis is better
among medical students compared to dental students
(44.5% vs. 13.3%, x> = 66.308; p < 0.001); the availabil-
ity of post-exposal prophylaxis is also better at the medi-
cal faculty compared to the dental one (36.4% vs. 14.8%,
x*=31.783; p < 0.001).

Around 80% of students of both faculties are aware of
the significance of reporting injuries at work. However,
dental students are more disciplined in reporting injuries
compared to medical students (63.1% vs. 52.4%, x* = 4.318;
p = 0.038). The responses of students are similar in relation
to the treatment of injuries from sharp objects.

The majority of students are not familiar with the legal
regulations regarding MW management, nor with the lat-
est provisions from 2016, but most of them know who the
responsible person is for managing MW at their faculty.
Concerning waste separation at the faculty, there are more
dental than medical students who believe that their faculty
separates waste (Table 2).

Table 1. Infection protection among Belgrade medical and dental
students

) Faculty
Infection GRTT . -
protection Medicine | Dentistry Total p*
n (%) n (%) n (%)
No 101 (244) | 3(23) |104(19.2)
Personal  Iyeg fully 174 (42) | 121(94.5) | 295 (54.4)
protective - <
devices Yes, partially | 139(33.6) | 4(3.1) | 143(26.4)
Totally 414(100) | 128 (100) | 542 (100)
No 159 (37.1) | 76(59.4) | 535 (42.3)
;’aca%’;itw” Yes, fully 247 (57.7) | 50(39.1) | 297 (53.4) .
hematitis 8 | Yes partially | 22(5.1) | 2(16) | 24(43)
Totally 428 (100) | 128 (100) | 556 (100)
*¥? test

Table 2. Knowledge and attitudes on medical waste management
among Belgrade medical and dental students

Knowledge and

; Faculty
attitudes on Answer .
medical waste Medicine Dentistry P
management n (%) n (%)
. No 394 (91.8) 111 (86)
Legal regulation 0.049
Yes 35(8.2) 18 (14)
Responsible person | No 365(90.3) | 119(93.7)
> 0.05
at the faculty Yes 39(9.7) 8(6.3)
Waste separation at | No 164 (41.2) 22(17.2)
< 0.001
the faculty Yes 234(58.8) | 106 (82.8)
Containers for No 55(13) 20(15.5)
medical waste at > 0.05
the faculty Yes 367 (87) 109 (845)

Concerning the primary separation of MW, the stu-
dents’ knowledge on infectious waste and used needles was
satisfactory and better among dental students compared to
medical ones. However, the majority of students of both
faculties gave incorrect answers related to chemical and
pathoanatomic waste, heavy metals, and cytotoxic drugs
(Table 3).

Dental students showed more positive attitude towards
MW management compared to medical students, particu-
larly concerning the continuation of training and investiga-
tions on this topic (Cronbach’s alpha = 0.778) (Table 4).
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Table 3. Knowledge on primary separation of medical waste among Belgrade medical and dental students

Faculty
. . . Medicine Dentistry
Primary separation of medical waste p*
Answer n (%) Answer n (%)
Correct Incorrect Correct Incorrect
Infectious waste - yellow 330(77.8) 94 (22.2) 120 (93) 9(7) < 0.001
Chemical waste - purple 146 (35.4) 266 (64.6) 43 (35.5) 78 (64.5) > 0.05
Pathoanatomic waste — brown 179 (46.3) 208 (53.7) 50 (43.5) 65 (56.5) >0.05
Used needle - yellow 280 (70.4) 118 (29.6) 98 (80.3) 24 (19.7) 0.007
Thermometer with mercury - violet 26 (6.5) 372 (93.5) 12(9.8) 110 (90.2) 0.012
Syringe / cytotoxic drugs - red 127 (32.7) 261 (67.3) 31(26.5) 86 (73.5) > 0.05

*¥? test

Table 4. Attitudes towards medical waste management among Belgrade medical and dental students (5-graded scale of agreement; mean +

standard deviation)

Attitude Medical students | Dental students p*

Inadequate medical waste management affects human health and environment 472 £0.69 4.71+0.79 0.646
L\faei(r:i]ﬁag; \évfa;t:dr‘ir'nc?:%fjn(;z?;aslhszIotlzlegfsa mandatory part of practical and theoretical 401 +1.06 4374092 <0001
Training on medical waste management should be performed at least once a year 3.71+£1.10 3.96 +1.08 0.020
In my opinion, medical waste is a topic that deserves more attention in the future 4.27 +0.89 449+0.79 0.004
More investigations on medical waste management are needed 395+1.12 4.24+£1.03 0.005

*Mann-Whitney U test

DISCUSSION

The majority of students of both faculties finish their stud-
ies with no training in the management of MW. Similar
results were obtained in a study among health professional
students in India, with only 19% of them trained in MW
management [7]. Similarly, only about 40% of doctors em-
ployed in healthcare centers in Nigeria received adequate
training on MW [8]. Another study conducted in Jahor
showed that 37% of health workers did not pass adequate
training in handling and disposal of sharp objects, with a
significantly lower incidence of stabbing on sharp objects
among those who were trained in MW compared to those
who were not [9].

Dentistry students are disciplined in using protective
equipment at work (94.5%); however, the majority of them
have not been vaccinated against hepatitis B (59.4%). A mi-
nor part of dentistry students is familiar with post-exposal
prophylaxis (13.3%), and half of them claim that it is not
available. Unlike dental students, medical students are more
aware of the significance of vaccination against hepatitis B;
but, they use protective equipment in lesser degree (42%),
and only a third are familiar with post-exposal prophylaxis.
Still, the situation in Serbia in this regard is better than in
Nigeria [8] and in Tanzania [10] where post-exposal prophy-
laxis is familiar to a lesser degree both to dental and medical
students (30% and 22.5%, respectively). The relevant results
are much better in Batu Pahat, Johor, Malaysia, where 87% of
medical practitioners confirmed the use of personal protec-
tive equipment in handling clinical waste [9].

The vaccinal protection of health workers in Serbia is
significantly better than in Nigeria, where only 18.5% of
health workers are adequately vaccinated against hepatitis
B [8]. Medical students are more aware of the significance
of vaccination against HBV and are more frequently vac-
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cinated compared to dental students (57.7% vs. 39.1%,
respectively). Immunization against HBV is of utmost
importance for all health workers [11]. There are coun-
tries that fully recognize this fact and have much better
vaccination results. For instance, Saudi Arabia has 80% of
dental students vaccinated against hepatitis B [12].

Undergraduate healthcare students undergo profes-
sional practice that exposes them to biological material.
A study conducted in Sao Paulo, Brazil, registered that
48.8% of students’” accidents with biological material oc-
curred among dentistry students, 40.6% among medical
students, and 6.5% among nursing students [13]. The prac-
tice of reporting injuries resulting from improper waste
disposal is very poor in Serbia, in spite of the awareness of
reporting significance, confirmed in our study among ap-
proximately 80% of students. In the present study we show
that only one half of medical students and 63% of dentistry
students report injuries from MW; still this is better than
in India, where the practice of reporting injuries from MW
is between 39.2% and 45.6% [8]. The practice of reporting
work-related injuries caused by improper MW disposal
is very poor across all groups of health professionals in
India [14]. In developing countries, medical workers do
not report about 40-75% of injuries from sharp objects;
this is a major problem especially in case of HIV infection,
where post-exposal prophylaxis is effective in 80% of the
cases [15]. Even in developed countries like Poland, injury
reporting in hospitals is low; the implementation of regula-
tions in this field did not help [16].

According to the data of the Public Health Institute of
Serbia, stab injuries from MW are poorly reported in Ser-
bia; training of health workers may be an effective strategy
for improving the practice and behavior towards hospital
MW management [17]. In Serbia, 172 seminars were held
2008-2014; 3,278 employees in health care were trained
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at three levels - technician, supervisor, and manager of
waste management [6]. However, there was no adequate
training of students.

A small percentage of Belgrade medical and dental
students, 8.2% and 14%, respectively, are well informed
about the regulations related to MW management. Dental
students in India are better informed about MW manage-
ment; 55.5% of them had good training and 31% of them
even know the year when this law was established [18, 19];
in a study conducted in 2016, this number increased to
64.3% [20]. Similarly to our results, the majority of health
workers in Brazil are not familiar with regulations related
to MW [21].

Regardless of poor knowledge on regulations, 90% of
the investigated students know the person responsible
for MW; this is better than in Jahor, Malaysia, where 83%
of the respondents know the answer [9]. A recent study
showed that the presence of waste managers can effectively
minimize the risk of infection [22].

Most of our respondents, especially among dentistry
students, know how to dispose of infectious waste and
sharp objects; this is similar to the results of a study among
the medical staff in the Babol City Hospital, Iran; 97% of
them knew MW color coding [23]. However, the majority
of students in our study did not know the proper way of
managing chemical (90%) or cytotoxic waste (70%). These
results are in contrast to a study among dental students
from India, where 67% of the participants demonstrated
good knowledge about disposing pharmaceuticals [24].
Similar results were found in a study conducted in Cairo,
in which 60.9% of doctors answered correctly regarding
the disposal of chemical waste [25]. Better knowledge on
the management of infectious waste compared to other
hazardous MW is probably related to the dominance of
this type of MW in hospitals.

A recent review of literature has indicated that in many
developing countries regulations and laws relating to waste
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CONCLUSION

In this very first study on the knowledge and awareness
of MW among Belgrade medical and dental students, we
show that their training in MW management and vaccinal
protection against hepatitis B are unsatisfactory. Dental
students show better knowledge on MW and are more
disciplined in personal protection compared to medical
students. The students support better training on MW
management at their faculties and more investigations on
this topic.

ACKNOWLEDGMENT

This work has been financially supported by the Ministry
of Education, Science and Technological Development of
the Republic of Serbia, Project No. 175078, 2010-2017.

We would like to express our special thanks to Ms. Di-
jana Nikoli¢, engineer from the Department of Occupa-
tional Safety, Faculty of Medicine, University of Belgrade,
who helped us with data collection.

Conflict of interest: None declared.

among medical students in a tertiary care centre: A cross sectional
Study. PARIPEX Indian Journal of Research. 2017; 6(4):611-4.

8.  Anozie OB, Lawani LO, Eze JN, Mamah EJ, Onoh RC, Ogah EO, et
al. Knowledge, Attitude and Practice of Healthcare Managers to
Medical Waste Management and Occupational Safety Practices:
Findings from Southeast Nigeria. J Clin Diagn Res. 2017;
11(3):1C01-1CO04.

9. Nazli SN, Karuppannan SA/L, Omar D. Knowledge and Awareness
of Clinical Waste Management among Medical Practitioners in
Hospital Batu Pahat, Johor. JIMT. 2014; 5(2):139-42.

10. Mponela MJ, Oleribe OO, Abade A, Kwesigabo G. Post exposure
prophylaxis following occupational exposure to HIV: a survey of
health care workers in Mbeya, Tanzania, 2009-2010. Pan Afr Med
J.2015; 21:32.

11.  Gupta S, Rani S, Garg S. Infection control knowledge and practice:
A cross-sectional survey on dental laboratories in dental institutes
of North India. J Indian Prosthodont Soc. 2017; 17(4):348-54.

12. Ahmad IA, Rehan EA, Pani SC. Compliance of Saudi
dental students with infection control guidelines. Int Dent J. 2013;
63(4):196-201.

13.  GirE, Netto JC, Malaguti SE, Canini SRMS, Hayashida M, Machado
AA. Accidents with biological material and immunization against
hepatitis B among students from the health area. Rev Lat Am
Enfermagem. 2008; 16(3):401-6.

Srp Arh Celok Lek. 2019 May-Jun;147(5-6):281-285



Knowledge and attitudes on medical waste management among Belgrade medical and dental students

14.

15.

16.

17.

18.

19.

20.

Vanesh Mathur, S Dwivedi, MA Hassan, RP Misra. Knowledge,
Attitude, and Practices about Biomedical Waste Management
among Healthcare Personnel: A Cross-sectional Study. Indian J
Community Med. 2011; 36(2):143-5.

Wilburn SQ. Needlestick and sharps injury prevention. Online J
Issues Nurs. 2004; 9(3):5.

Garus-Pakowska A, Gérajski M, Szatko F. Did legal regulations
change the reporting frequency of sharp injuries of medical
personnel? Study from 36 hospitals in £6dz Province, Poland. Int J
Occup Med Environ Health. 2018; 31(1):37-46.

Kumar R, Somrongthong R, Ahmed J. Impact of waste
management training intervention on knowledge, attitude and
practices of teaching hospital workers in Pakistan. Pak J Med Sci.
2016; 32(3):705-10.

Ranjan R, Pathak R, Singh DK, Jalaluddin MD, Kore SA, Kore AR.
Awareness about biomedical waste management and knowledge
of effective recycling of dental materials among dental students. J
Int Soc Prev Community Dent. 2016; 6(5):474-9.

Saini R, Pithon MM, Singh HK, Popoff DV. Knowledge of
Biomedical Waste Management among the Students of Rural
Dental College, Maharashtra, India. Int J Experiment Dent Sci.
2013; 2:24-6.

Singh LD, Elangbam V, Napolean T, Christina S. Knowledge on
Biomedical Waste Management among Medical Students in RIMS,
Imphal, Manipur. IOSR-JDMS. 2018; 17(01):40-3.

21.  Assis MC, Gomes VAP, Balista WC, Freitas RR. Use of performance
indicators to assess the solid waste management of health
services. An Acad Bras Cien. 2017; 89(3):2445-60.

Maina SM, Andrew NK, Caroline WN. Assessment of Level of
Knowledge in Medical Waste Management in Selected Hospitals
in Kenya. Appli Micro Open Access. 2016; 2:124.

Amouei A, Fallah SH, Asgharnia HA, Gholami M, Jafarian S.
Knowledge and Attitude of Hospital Personnel Regarding Medical
Waste Management. Int Arch Health Sci. 2015; 2:75-81.

Sood AG, Sood A. Dental perspective on biomedical waste and
mercury management: A knowledge, attitude and practice survey.
Indian J Dent Res. 2011; 22(3):371-5.

Hakim HA, Mohsen A, Bakr I. Knowledge, attitudes and practices
of health-care personnel towards waste disposal management
at Ain Shams University Hospitals, Cairo. East Mediterr Health J.
2014; 20(5):347-54.

Ali M, Wang W, Chaudhry N, Geng Y. Hospital waste management
in developing countries: A mini review. Waste Manag Res. 2017;
35(6):581-92.

Ozder A, Taker B, Eker HH, Altindis S, Kocaakman M, Karabay O.
Medical waste management training for healthcare managers - a
necessity? J Environ Health Sci Eng. 2013; 11(1):20.

Victorelli G, Florio FM, Ramacciato JC, Motta RHL, de Souza
Fonseca Silva A. Impact of Pedagogical Method on Brazilian
Dental Students'Waste Management Practice. J Dent Educ. 2014;
78(11):1528-33.

22.

23.

24.

25.

26.

27.

28.

3Hatbe 1 CTaBOBM GeorpagcKux CTyaeHaTa MeguLMHe U CTOMaTonoruje o

ynpas/bakby MeagULUNHCKMM OTNagom

JeneHa b. nuh-XwBojuHosuh', bpaHucnas b. Unuh?, Jywa baukosuh', MuneHa TomaHuh', AnekcaHgap laBpunosuh?,

JbumwaHa borgaHoBuh*

'YHuep3uteT y beorpagy, MeauumuHckn dakynteT, VIHCTUTYT 3a XurujeHy ca MeauumMHCKom ekonorujom, beorpag, Cpbuja;
2YHuBep3uTeT y beorpaay, Cromatonoluku pakyntet, KnuHuka 3a opasnHy xupyprujy, beorpag, Cpbuja;

3YHuBep3uTeT y Kparyjesuy, DakynteT MeANLMHCKNX HayKa, KnnHnukm LeHTap, KnuHuka 3a Heyponorujy, Kparyjesa, Cp6uja;
*YHnBep3uTeT y beorpagy, MeguunHcki dakyntet, UHcTuTyT 33 natonorujy, beorpag, Cpbuja

CAMETAK

YBop/Lumb 3Hatbe 1 MpaKkT1yHe BeLITVHe ynpaB/batba MeAN-
LIMHCKMM OTMaAoM Cy Of NnocebHor 3Havaja 3a JOKTope Me-
AvunHe n ctomatonornje. KomnapatriBHa CTyAmja O 3Hakby 1
BeLUTMHaMa 13 06nacTy ynpas/batba MegULMHCKIAM OTMafA0M
cnpoBefeHa je Mehy 6eorpafckum CTygeHTUMa NPBU NyT, Y
LrbY MCMIMTUBAKA A N OBOM 13Y3eTHO BaxkHOM obnatuhy cTy-
JEeHTU MefuLViHe 1 cTOMAaToNorvje Brafajy nogjeHako 1o6po.
Metoge OBa cTyamja npeceka obyxBaTuna je 558 cTyaeHaTa
LecTe roauHe ctyguja Ha beorpagckom yHuBep3sutety (430
CTyAeHaTa MeauumHe 1 128 cTygeHaTta cTomaTosioruje), Koju
Cy NOMYHWAY aHOHUMHU YNUTHUK O 3Hatby 1 CTaBOBMMA O Y-
paB/bakby MEANLIVHCKIM OTNafoM.

Pe3ynTtati BehiHa cTyneHaTa cTomatonoruje  MeguLmnHe HUCY
MIManu HYKaKBy nocebHy obyKy 13 ynpas/barba MegULIMHCKAM
otnagom (79,5% un 74,6%). CryaeHT cTomatosnoruje cy yewhe
KOpUCTUAN 3aWTUTHY onpemy (94,5% npema 42%, p < 0,001).
BakumHanHa 3awTnTa of xenatutuca b je komnnetHuja mehy
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CTYAEHTMA MefMLIIHE Y OOHOCY Ha CTyAEHTe CTOMaTonoruje
(57,7% npema 39,1%, p < 0,001). 3Hare o npodunakcy nocne
N3710XKeHOCTN 6osba je Mehy cTyneHTUMa MeguunHe (44,5%
npema 13,3%, p < 0,001). MehyTnm, CTyaeHTM CTOMaToNorvje
Cy aXypHUjW y nornefy npujasbriBakba NOBpefa Ha pagHoOM
mecTy (63,1% npema 52,4%, p = 0,038). 3Harbe cTyAeHaTa o npu-
MapHoj cenapaumjii UHOEKTVBHOT OTMaja 1 KopUWNheHUX nrana
je 6osbe mehy bynyhum ctomatonosrma (TauHu ogrosopu 93%
Hacynpor 77,8%; p < 0,001 n 80,3% npema 70,4%; p = 0,007).
3akmyuak CTyfeHTM cToMaTosnornje nmajy 6osbe 3Hame o
yrnpaB/batby MEAULIVHCKAM OTNAaAoM U AUCLMNAMHOBAHWU Cy
y norneay Kopuwhema 3alITUTHe onpeme Ha pagy y OAHOCY
Ha cTyfeHTe meguumHe. CTyAeHTV NOAPXKaBajy KOHTUHYMpPaHy
efyKauujy o ynpas/batby MEANLIMHCKUM OTMAAoOM 1 Aasba MC-
TpaxmBatba O OBOj TEMU.

KrbyuHe peun: MeanLIVHCKN OTMaA; CUTYPHOCT; eayKaumja;
CTYAEHTV MefULHE; CTYAEHTH CTOMaTosorje
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