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Abstract Medical waste and associated negative environmental and health
effects are becoming an important concern that demands the collective
action from all the spheres of the society. This is way medical waste and
medical waste management are more and more present as a research topic
in scientific sphere as well. This paper tries to examine attitudes and
knowledge undergraduate students of University of Belgrade - Faculty of
Otrganizational Science, enrolled in Environmental Quality System course
have on medical waste, medical waste treatment, regulation and health care
institution practices and compares their beliefs to the factuality of the issue
as an insight to how the two differ. The aim of the research is discovering
how much has to be done in order to converge the two in order to increase
the awareness on the necessity to deal with an issue of a rising medical
waste concerns.
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1 Introduction

During the past two decades, problem of medical waste has come to light as one
of the most important phenomena that have played a clear negative impact to
population health and environment (Al-Habash & Al-Zu'bi, 2012; Mihailovi¢,
Zarkié—]oksimovié, Petrovi¢, Makaji¢-Nikoli¢, & Radakovi¢, 2017). When it
comes to medical waste it should be pointed out that in literature and in practice
next to the term “medical waste” terms that are used as synonyms include:
hospital waste and health care waste (Komilis, 2016).

Due to the negative impact of such waste, the question of its disposal and
management is gaining in importance around the world, and the question of
resolving its proper transportation, treatment and disposal (Cheng, et al., 2009;
Bokhoree, Beeharry, Makoondlall-Chadee, Doobah & Soomary, 2014). For these
reasons, hospitals, clinics, medical and other health care insitutions must be on

the alert in situations when they are dealing with medical waste (Luis, 2014).

Hazards that this waste carries consist of the possibill injuries arising from dealing
with this wasste, endagering the most medical personnel but other persons
handling medical waste, but also the whole population that may directly or
indirectly come into contact with this waste (Birchard, 2002; Mohee, 2005;
Windfeld & Brooks, 2015). It should be highlighted that threat arises for
transmission of diseases such as typhoid, cholera, AIDS, hepatitis B and C, which
drastically increased in the case of medical waste is not properly treated and
destroyed. It should also be noted that even in cases of an adequate management
of medical waste can lead to the risk of this waste (Baveja, Muralidhar &
Aggarwal, 2000; Almuneef & Memish, 2003; Mohee, 2005; Insa, 2010).
Therefore, the process of medical waste management has to be done in the safest
way for the environment and humans (Zhang, Wu, Tian & Wang, 2016; Rajora,
Xaxa & Mehta, 2012; Chen & Zhang, 2008).

It is worth noting that there is no universally accepted definition of medical
waste. The reason for this lies in the diversity of defining medical waste, which is
determined by various laws and regulations, and therefore the case that in
different countries and organizations this term does not always mean the same
thing (Komilis, Fouki & Papadopoulos, 2012; Windfeld & Brooks, 2015;
Stanojevié, Petrovié¢, Drakuli¢, & Cirovi¢, 2017). Thus, for example. The World
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Health Organization (WHO, 2017) is defined as a medical waste "waste resulting
in the provision of health care services, which includes a variety of materials, of
used needles and syringes, body parts, diagnostic samples, blood, chemicals,
pharmaceuticals, medical devices and radioactive matetials" a Department of
Health Service (2004) as “all medical, liquid or gaseous wastes which are
generated from healthcare facilities, medical laboratories, research centers,
pharmaceutical and veterinary factories, veterinary clinics, home nursing
institutions; human and animal remnants, body fluids; blood and derivatives,
human excreta, contaminated clothing, wipes, injectors, contaminated sharp

tools, expired medicines and chemicals®.

This waste is waste water in the catalog under index number 18 (SEPA, 2010).
Medical waste can be divided into two basic categories of hazardous and non-
hazardous (infectious) waste that makes 10 to 25% of the entire medical waste
(Voudrias & Graikos, 2014; Maamari, Brandam, Lteif & Salameh, 2015;
Taghipour & Mosaferi, 2009).

2 Medical Waste Management

Waste management implies the implementation of legal measures in the context
of separation, collection, transport, treatment, reuse and final disposal into the
environment, and monitoring these activities. It must be done in a way that does
not endanger the health and lives of people and the environment and to control
and mitigation measures (International Committee of the Red Cross, 2011).
Waste should be collected daily and from all points of origin, bags must be sealed
and marked according to the type of waste, a full bag to be replaced now empty.
By checking the packaging (and indications of the date and type of waste) can be
seen from any department of the waste comes in the case of a fault which

improves waste management system quarters (Brannen et al, 2000).

The medical waste management process implies:
— development of special management plans, records, measures and
conditions of protection;
— making procedures;
— training programs for employees;
—  cost estimates;
— the process of collecting, sorting, packaging and marking;
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— transpott;
— storage and
— treatment of medical waste.

Also, the tendency must be directed towards reducing the amount of generated
medical waste at the site of production. This reduction in the most effective way
can be achieved by separating solid waste from hazardous medical waste.
Integrating the waste reduction concept together with procurement procedures
and training of medical personnel, including doctors, nurses and laboratory
technicians, can in the future be helpful in the safe management of medical waste.
If training is provided for staff whose duties involve the handling of various
medical waste and materials, healthcare professionals can contribute to reducing
the impact of medical waste on human health and the environment, and it should
be emphasized that adequate management of medical waste primarily requires
compliance with regulations and procedures that are defined within the laws and

plans of a particular institution of the institution that creates medical waste.

Accreditation of health institutions of primary, secondary and tertiary health care
is in progress in Serbia. To that end, it is necessary to adopt and accept certain
procedures that all employees have to apply, and for the successful inclusion of
medical waste management programs, it requires significant cooperation from all

and commitment to the view and time and resources (Dutta, 2002).
3 Methodology

Given the need to evaluate students’ present knowledge, awareness and practice
regarding medical waste and medical waste management in the aim of developing
curriculum of the course, we conducted a study of 42 undergraduate students of
University of Belgrade - Faculty of Organizational Science, enrolled in
Environmental Quality System course. The authors of the paper conducted their
research bearing in mind that overall knowledge and awareness level regarding
medical waste management in Serbia is inadequate and poort, and that students
should acquire the knowledge about this crucial environmental issue when they
study topics like waste and waste management. The latter was done most
diligently because safe and effective management of medical waste is not only a
legal necessity but also a social responsibility (Kapoor, Nirola, Kapoor, &
Gambhir, 2014). It should also be noted that the need to introduce education in
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the field of medical waste management within ecological subjects is crucial,
bearing in mind that Serbia belongs to developing countries where medical waste
has not received the necessary attention and is often disposed with domestic and

communal waste.

The course selected for this research is an obligatory course in the last year of
undergraduate studies. The course classes consisted of two hours of lectures and
two hours of exercises each week for a period of a 14-week semester. The course
has sections on ecology, environmental degradation, environmental mediums,
environmental issues and protection, integrated environmental management, eco
management systems, ISO 14000, sustainable development and practices of

sustainability.

Our research presented in the paper was performed based on the students
attending the winter semester of the 2017/2018 academic year. The survey was
conducted at the University of Belgrade - Faculty of Organizational Sciences. In
the survey 42 students participated (31 females and 11 males). Students

completed the survey and results for each student were calculated.

For the purposes of the research, students’ perceptions of medical waste
management in Serbia used the questionnaire of the authors Al-Habash and Al-
Zu'bipitnik (2012). In order to obtain more precise answets, the validity of this
questionnaire was checked through an interview with the expert in charge of
special waste streams at the Ministry of Environmental Protection of Serbia,
which gave the correct answers to the questions in the questionnaire. This
research was carried out by mixing interview and questionnaire methods because
questionnaires and interviews are often used together in a mixed method for the
study of different educational assessments (e.g., Brookhart & Durkin, 2003; Lai
& Waltman, 2008; Harris & Brown, 2010). The reason for this is the fact that this
combination of testing methods allows the collection of "more in-depth insights

on participant attitudes, thoughts, and actions" (KKendall, 2008).

The questionnaire of the conducted research has a total of 44 questions. The first
seven questions were of a general nature and concerned basic demographic data.
From the eighth question to the sixteenth, the respondents answered questions
related to their knowledge of the concept of medical waste, medical waste

management, as well as legal regulations and regulations that exist in this area of
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Serbia. The opinion and knowledge of students regarding the practices of the
medical waste management system in health institutions were also examined.
From the nineteenth to the forty-fourth questions, the students gave their
opinion on the current situation regarding the separation, collection, transport

and treatment of medical waste in health institutions in Serbia.

The statistical software package SPSS 24 was used in this paper. In order to

analyze the obtained data, descriptive statistics were used.
4 Results and Discussion

Of the total of 42 students, the survey was filled by 42 students, or all 100 percent.
The demographic characteristics of the students studied are as follows:
—  Structure by sex:
o 31 respondents (73.81 percent) are female,
o 11 respondents (26.19 percent) are male.
—  Pre-completed secondary school:
o About 4 year high school - 30 respondents (28.57 percent),
o Secondary vocational school - 12 respondents (28.27 percent).

Further, the following results were obtained:

— 5 respondents (11.9 percent) are voluntary blood donors.

— Atotal of 15 respondents (35.71 percent) either stayed in the hospital as
a patient or were visiting someone.

— All respondents are familiar with the concept of medical waste (100
percent), but well defined only slightly more than half of the students
surveyed - 24 (57.24 percent).

— The vast majority of respondents - 39 (92.86 percent) know that there is
a category of hazardous medical waste, but only 11 of them (26.19
percent) know and define it.

— Even 40 respondents (95.24 percent) know what medical waste
management is, but only 5 of them (11.9 percent) know and correctly
define it.

— All respondents, 42 (100 percent) think that there should be a separate

law on medical waste.
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— 29 respondents (69.05 percent) think that in Serbia there is a law that
relates to medical waste, however, in Serbia there is still no law dealing
with medical waste, but only the Ordinance on the management of
medical waste.

— All respondents (100 percent) did not know which legislation relates to

the management of medical waste.

Table 1 provides an overview of percentage of correct and incorrect answers on
the questions. What can be concluded is that the examined students show
insufficient knowledge of proper medical waste management practices and

necessary for his care, and that they need knowledge in these areas.

Table 1: Frequencie of incorrect and correct answers of respondents

Order Question/statement Incorrect[%] Correct[%]
1. Medical waste is separated from the other waste 26.19 73.81
2. Infectious waste is separated from the rest of medical 30.95 69.05

waste
3. Waste containing human organs, tissues and body
fluids is separeted from the rest of the medical 21.43 78.57
waste
4. Pharmaceutlcgl waste is being separated from the 14.28 85.72
rest of medical waste
5. Sharp waste is separated from the rest of medical 4.76 05.04
waste
6. Medical w_aste in hosp|tgls is being classified 05.04 4.76
according to its toxicity
7. Highly infectious medical waste is classified as
61.9 38.1
hazardous waste
8. Medical wgste |s_be|ng collected from health facilities 95.24 4.76
on a daily basis
9. During the collection, medical waste is separated from
- - S 9.52 90.48
other municipal waste in health care institutions
10. Medlc_a_l_waste is collected separately from health 9.52 90.48
facilities
11. Hosp|tals have specialized storage facilities for 11.90 88.10
medical waste
12. In hospitals there are designated places for temporary
N : 4.76 95.24
storage of medical waste in each department
13. In hosp_ltals there are containers designed to transport 95.24 4.76
medical waste
14. Medical waste is taken separately for further 9.52 00.48
treatment or storage
15. Hospitals are "resolved" of medical waste by being 88.1 1.9
driven by City Communal Service vehicles . i
16. nghl_y infectious medical waste is treated in hospitals 21.43 78.57
prior to storage
17. Sharp waste is being sterilized in hospitals prior to 4.76 95.04
storage
18. Blood and contaminated liquids are disinfected prior 11.90 88.10
to storage
19. Medical wgste is returned to the supplier for further 11.90 88.10
processing
20. Ho_sp|ta|s are resol\{ed of medical waste by burying 9.52 90.48
it at specific locations
21. In hospitals there are incinerators for medical waste 11.90 88.10
22. Ho;;;;atlles are developing plans for managing medical 4.76 95.04
23. In hospitals there are specialized units dealing with 4.76 95.24




976 38TH INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT,
CONFERENCE PROCEEDINGS

medical waste management

24. Hosp|ta_|s have their own t_ra|n|ng on the treatment of 4.76 95.24
medical waste for medical staff
25. Hospitals have their own training for the treatment of

57.14 42.86

medical waste for non-medical staff

5 Conclusions

Medical waste is increasing the involvement of competent authorities, but also
the WHO, UN and EPA that give this problem a global character and point to
the importance of its prompt solution and the inclusion of all stakeholders.
Raising the awareness of the population is only the first step towards achieving
the desired status. Insufficient knowledge of the students surveyed shows that
additional efforts must be made to overcome possible obstacles to achieving a
better quality of the environment, a brighter future for the coming generations,

and the realization of the interests of all of us.

The importance of adequate management of medical waste and minimization of
the risks, minimizes the possibilities for reducing the quality of the environment,
as well as the spread and transmission of various diseases. The increasing concern
of states and institutions to address this problem implies strict procedures that
are prescribed for the proper management of medical waste. Medical waste from
the place of origin to its destruction or disposal requires special attention from
both the staff in the healthcare institutions and all other participants involved in

the medical waste management process until it is destroyed.

Possible directions for further research should be based on examining the general

public's views on the concept of medical waste and its management.
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