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ABSTRACT
Background: Left over medication widely used in hospitals for the treatment of various 
diseases including malignant illnesses, stand to represent a hazardous form of healthcare 
waste. According to regulations in the Republic of Serbia dating back to 2009, all 
healthcare facilities are obligated to separate, label and safely put away said leftover 
medication, i.e. forward it to authorised operators in order to be securely shipped and 
properly taken care of abroad. Pharmaceutical waste can lead to dire consequences on 
a patient’s or medical employee’s health, as well as cause simultaneous damage to the 
environment, both work and not. The main aim of this research is the assessment of 
the state of Serbian hospitals as is, from the perspective of dealing with pharmaceutical 
waste.  Also, the research’s objective is to examine the factors that affect the way 
healthcare waste is handled and the respectful aftermath of their alterations in healthcare 
institutions. Methods: For the realization of this survey, a special questionnaire was  
developed, concocted with regard to the margins set out by WHO, in order to promptly 
assess the management of  healthcare waste in hospitals, which had beforehand been 
pretested. The research was carried out as a cross-sectional study of the representative 
hospital sample of the secondary and tertiary level of healthcare facilities in the public 
domain, in November 2014. Results: The questionnaire was completed by 60 hospitals, 
which typifies a representative number of said facilities in the Republic of Serbia and 
which covers more than 85% of inpatient capacity within the public sector’s network 
of healthcare hospitals defined by the Bylaw (referred to as the Network of healthcare 
facilities in Serbia). Conclusion: Tertiary level hospitals, meaning clinical centres, clinical-
medical centres and institutes that offer highly specialized healthcare services and 
have an admittedly larger number of hospital beds, have a more evolved system of 
sorting pharmaceutical waste and do away with grander amounts of it on a yearly basis. 
Establishing a safe and law-abiding management of pharmaceutical waste in hospitals 
will come to wholly enhance the management of   hazardous waste in the healthcare 
system.
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INTRODUCTION

The term healthcare waste includes all 
waste generated within healthcare facilities, 
research centres and laboratories related to 
the provision of  medical services. According 
to respectful literature, between 75% and  
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90% of  the waste produced by healthcare 
providers is comparable to domestic waste 
and usually referred to as “non-hazardous” 
or “general healthcare waste”. The remaining 
10–25% of  healthcare waste is regarded as  
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“hazardous” and may involve a variety of  environmental 
and health risks.1 Pharmaceutical waste is a category of  
healthcare waste that belongs to the hazardous health-
care waste stream. The major sources of  such healthcare 
waste are hospitals. Hospitals generate daily pharma-
ceutical and cytostatic waste during the provision of  
healthcare services to patients. One of  the important 
overall objectives of  every healthcare facility should be 
the implementation of  safe healthcare waste manage-
ment practices through the prevention of  hazardous 
healthcare waste generation. However, accumulation of  
pharmaceutical waste in hospitals is an indicator of  the 
existence of  the system of  healthcare waste manage-
ment (HCWM) but not properly implemented and not 
as well developed as it should be. All hospital personnel 
dealing with healthcare waste should be familiar with 
the main categories of  healthcare waste as set out in  
either national or local regulations on waste classification  
and with safe procedures for HCWM. Special training  
activities concerning healthcare waste management 
including topics on pharmaceutical waste management 
is of  upmost importance for the capacity improvement 
concerning safe HCWM.1

Legal framework for HCWM in most countries consists 
of  a Law on Waste Management and some bylaws con-
cerning safe healthcare waste management.2

In the Republic of  Serbia, the key legal framework for 
healthcare waste management comprises of  the Law on 
Waste Management and various Rulebooks, including a 
Rulebook on Healthcare Waste Management (hereinafter: 
the Rulebook).3

This Rulebook on healthcare waste management details 
the methods of  managing hazardous healthcare waste, 
including proposed safe methods for pharmaceutical 
waste management. 
According to the Serbian Rulebook, healthcare waste 
is waste generated in the course of  providing health-
care services to humans and it comprises hazardous and 
non-hazardous waste categories defined and classified  
in the Serbian Waste Catalogue.4 Serbian Waste Cata-
logue is developed in line with the EU Waste Catalogue.5  
According to the Rulebook on Healthcare Waste 
Management, there are two categories of  healthcare  
waste in Serbia: 1) non-hazardous healthcare waste and 
2) hazardous healthcare waste. The provisions for 
hazardous healthcare waste prescribe special handling  
of  (1) path anatomical waste, (2) sharps, (3) pharma-
ceutical (4) cytotoxic and cytostatic waste (5) waste 
contaminated by blood and body fluids (6) infectious 
waste (7) other hazardous healthcare waste (chemical 
waste, waste with a high heavy metal content and waste 
pressurized containers).4, 5

Pharmaceutical waste stream management is influencing  
the quality of  HCWM in every healthcare facility, parti-
cularly in hospitals because of  the quantity of  waste 
generated. According to the Rulebook, this waste 
stream includes all remnants of  medication, including 
their primary packaging, as well as all devices used for  
their administration, which a healthcare worker providing  
healthcare services to the population is in possession 
of, and which have become unusable due to expiration  
of  their expiration date, non-compliance with the 
prescribed quality standards, contamination of  their 
packaging, spills, medications that have been prepared 
and then not used, those returned by the end users, or 
those that cannot be used for any other reason. This 
type of  waste can be: 1) potentially hazardous pharma-
ceutical waste, i.e. waste representing a risk in case of  
improper handling and requiring handling according to  
procedures prescribed for hazardous waste and 2) haz-
ardous pharmaceutical waste, which is the waste originating  
from medicines and disinfectants comprising heavy 
metals, as well as medicines with undetermined contents,  
which requires special treatment methods.
Unused cytotoxic and cytostatic medications is consid-
ered as a hazardous healthcare waste and it’s composed 
of  medications and primary packaging and all devices  
used in preparation of  such products for cancer chemo-
therapy. Cytotoxic and cytostatic medicines are toxic 
substances with carcinogenic, mutagenic and/or terato-
genic effects. Cytotoxic drugs are most often used in 
specialized departments, such as oncology and radio-
therapy units, whose main role is cancer treatment.6

As the guideline  of  WHO “Safe management of  waste 
from healthcare activities” clearly states, pharmaceutical 
waste includes expired, unused, spilt and contaminated 
pharmaceutical products, prescribed and proprietary 
drugs, vaccines and sera that are no longer required, 
and, due to their chemical or biological nature, need to 
be disposed of  carefully.2  The category also includes  
discarded items heavily contaminated during the handling  
of  pharmaceuticals, such as bottles, vials and boxes 
containing pharmaceutical residues, gloves, masks and 
connecting tubing. Healthcare waste management in 
healthcare facilities in total pertains to a group of  measures  
encompassing collection, segregation, packaging, label-
ling, storage, transport, treatment and safe disposal of  
healthcare waste. 
One of  the most  important tasks for the staff  of  
healthcare facilities that is appointed to be in charge 
for   proper HCWM is prevention of  generation of  
large quantities of  hazardous healthcare waste including 
pharmaceutical waste and achievement of  total healthcare 
waste minimization.
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However, procedures for proper labelling of  segregated 
pharmaceutical waste are also their tasks and it’s of  great 
importance for safe pharmaceutical waste management 
in hospitals. In different counties there are different 
colour coding systems for labelling of  pharmaceutical  
and cytostatic waste. In Serbia segregated pharmaceutical  
waste is packed in the red containers or red bags, while 
cytostatic waste is packed in purple containers or bags. 
Infectious waste is packed in yellow bags or containers;  
and other hazardous waste (chemical) - in red containers.  
In the most EU countries there is the same colour coding  
system since Serbian model for colour coding of  health-
care waste streams is taken from the EU countries expe-
rience and practices. Treatment of  pharmaceutical and 
cytotoxic waste goes on by using physical and chemical 
procedures, or by incineration in facilities licensed for 
hazardous waste treatment.6-8

After segregation and collection pharmaceutical and 
cytostatic and cytotoxic wastes are stored in hospitals 
prior to their export. Pharmaceutical waste containing  
psychoactive controlled substances and precursors 
is treated in line with the laws regulating the field of  
psychoactive controlled substances and precursors, law  
regulating medications and law regulating waste 
management. This waste stream is generated in minimal 
quantities.
Where the production of  pharmaceutical waste is 
unavoidable, hospital policies are in place to ensure the 
safe segregation, handling and disposal of  waste and 
that all persons handling any such waste shall exercise 
care to avoid injury or risk of  harm to themselves or 
others, including general public.9-10

All hospital personnel dealing with healthcare waste 
should be trained for HCWM. After training, staffs 
become familiar with the main categories of  health-
care waste and required procedures for their handling. 
As a minimum, managers responsible for healthcare 
waste system in hospital should conduct audit activities 
throughout the facility, to identify where these waste 
streams are produced, to obtain an initial estimate of  
the types and quantities of  waste generated, and to 
assess how the waste is handled and disposed of. A rapid 
assessment, combining observations with interviews 
and survey questionnaires, provides sufficient data to 
identify problems and begin the process of  addressing 
them.11-13 all hospital staff  is committed to the protec-
tion of  human health and the environment.

METHODS
The research was conducted as a cross-sectional study 
on the entire population of  state owned hospitals at 

secondary and tertiary level of  healthcare in the Republic  
of  Serbia, in November 2014. Data were collected by 
filling in 30 a questions questionnaire that was specially 
designed for this research based on the UN-WHO  
guide for rapid healthcare waste management assessment  
(UN–WHO HCWM Rapid Assessment Tool). The 
questionnaire was pretested before the usage in this 
research. 25 administrative districts in Serbia have been  
included in the research located within 4 regions of   
Serbia (Belgrade, Vojvodina, Sumadija and Western Serbia,  
Southern and Eastern Serbia).  The research sample 
was composed of  60 hospitals that have been chosen 
in total, from each healthcare district at random. The 
only criterion was that the healthcare facilities be a state 
–owned hospitals on the territory of  the Republic of   
Serbia in the 4 regions mentioned above. The sample 
size was defined based on pilot studies conducted in 
Serbia during the implementation of  an EU funded pro-
ject concerning the improvement of  Healthcare Waste 
Management (2007-2009).  Based on the conducted pilot 
studies expected correlation coefficient of  the health-
care waste and the number of  beds in hospitals is 0.35. 
For the level of  correlation of  0.35 and the power of   
the study 1-b = 0.8, and the level of  b = 0.05, a  
sufficient number of  observation units is 60.
The direct participants in the research were representa-
tives of  the hospitals, i.e.  persons appointed as respon-
sible for HCWM (managers or technicians for HCWM). 
The questions from the questionnaire were related to 
the number of  healthcare services provided by the 
hospitals, numbers of  hospital beds as well as the bed 
occupancy rate at an annual level, training activities and 
education of  the hospital personnel for HCWM.
The questions were related also to the practice of  hospital 
staff  concerning pharmaceutical waste and its disposal, 
including quantities of  segregated pharmaceutical waste 
annually. 
All statistical analyses were performed using IBM SPSS 
Statistics for Windows Software Version 20.0. Results 
were presented as mean and standard deviation (mean ±  
standard deviation). Along with a descriptive analysis, 
Mann–Whitney U-test and Spearman’s correlation were 
used as methods of  checking for correlations in line 
with pertinent questions. P-values under 0.05 were con-
sidered statistically significant.
The Ethics Committee of  the Institute of  Public Health 
of  Serbia has approved this research (No. 1554/1).

RESULTS
60 hospitals, located in 4 regions of  the Republic of  Serbia 
(Belgrade, Vojvodina, Šumadija and Western Serbia and  
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Southern and Eastern Serbia) at secondary and tertiary  
levels of  healthcare were included in the research. 
Persons responsible for HCWM in hospitals filled in 
the questionnaire. For the purpose of  the research each 
hospital was represented by one filled out questionnaire.   
Of  the 60 analyzed questionnaires, 47 were from 
secondary-level hospitals, while 13 were tertiary health-
care institutions. 
Data analysis has shown that Clinical centres generated 
the largest quantity of  pharmaceutical and cytostatic 
waste in all regions. Belgrade was the region with the 
largest amounts of  pharmaceutical and cytostatic waste 
generated per year (generated by the Clinical Centre).
Special hospitals in Vojvodina and Belgrade regions did 
not produce cytostatic waste at all.
The smallest amount of  pharmaceutical waste (44.4 kg/
year) was generated in the Special Hospital in Vojvodina.
More cytostatic waste was generated per year than 
pharmaceutical waste (Graphic 1). The largest amount 
of  cytostatic waste was generated in Belgrade, in the 
Clinical Centre, while Clinic in Belgrade produced the 
smallest quantity of  this waste stream (5kg/year).
Analysis showed a statistically significant difference 
between healthcare levels, when it comes to medical waste  
generation in total (U=198, p=0.006), and pharmaceutical  
waste generation (U=221, p=0.018) in a healthcare 
setting. Tertiary healthcare level hospitals produced 
statistically significantly larger quantities of  healthcare 
waste than secondary level hospitals.
Distribution of  hospitals by type of  institution (general 
hospital, special hospital, institute, clinic, clinical hospital  
centre, clinical centre), regions (4 regions) and genera-
tion of  pharmaceutical and cytostatic waste per year is 
presented in Table 1.
Further statistical analysis of  the data gathered showed 
no statistically significant difference between levels of  
healthcare with regards to cytostatic waste generation  
(U=287, p=0.195). Statistic testing revealed a high 
statistical significance between levels of  healthcare 

and generation of  pharmaceutical waste (U=221, 
p=0.0,018) (Table 2).
In addition, statistical testing revealed a high statistical  
significance between the type of  hospital and generation  
of  pharmaceutical (x2=14.3, df=5, p=0.14) and cyto-
static waste (x2=17.4, df=5, p=0.004) (Table 3). 
As for the training of  the staff  for healthcare waste 
management (HCWM), it was determined that in total, 
in 2014, 86 medical and non-medical staff  were trained 
through external training (Table 4).
The largest number of  staff  trained for HCWM was 
registered at tertiary level of  healthcare institutions 
(94% of  tertiary level institutions). Still, one in five hos-
pitals had no staff  trained for HCWM. Training was 
conducted using two training curricula, one for HCWM 
Technicians and the other for HCWM Managers.
Spearman’s rho statistical test showed a significant and 
direct correlation between the numbers of  beds, number 
of  hospital days and the number of  personnel trained as 
managers and technicians for HCWM, including modules 
for pharmaceutical waste management (Table 5). 
Based on the calculated value of  the Spearman’s rank 
correlation coefficients research shows that the amount  
of  pharmaceutical and cytostatic waste generated in 
hospitals correlated significantly and directly to the 
number of  services provided by the hospital, number 
of  beds and number of  staff  trained for HCWM. This 
means that healthcare institutions that have a larger 
number of  bed-days and more staff  trained for HCWM 
generate a larger amount of  both waste streams, while 
simultaneously segregating larger quantities of  these 
two waste streams.

DISCUSSION
Promotion of  proper handling and disposal of  phar-
maceutical waste is an important activity for each hospital.  
Segregation of  pharmaceutical and cytostatic waste 
immediately after administration of  medications including  
anti-cancer therapy is a very important daily practice in 
hospitals.1, 2 Nowadays, many developing and undevel-
oped countries increased healthcare waste segregation 
in order to implement safe practices for disposal and  
management of  hazardous waste streams, which usually  
comprises infectious, pathological and pharmaceutical  
waste. Cytostatic and cytotoxic waste is more often 
segre gated at the point of  generation, in special depart-
ments for cancer treatment.2 as the research in Serbia  
shows; this waste stream combines two hazards in a 
single waste type, infectiousness and toxicity. These 
examples exist in many developed countries as well. 
In the United States of  America when hazardous drug 

Graphic 1: The amount of the pharmaceutical and cytostatic 
waste generated in hospitals per year
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Table 1: Distribution of hospitals per type of institution, region and pharmaceutical and cytostatic 
waste generation

Region Type of hospital
Average generation of 
cytostatic waste kg/

year

Average generation of 
pharmaceutical waste 

kg/year

Vojvodina

General hospital 171.67 86.56

Special hospital 0.00 44.45

Institute 190.00 62.67

Clinical Centre 350.00 280.00

Belgrade

Special hospital 0.00 27.00

Institute 170.00 98.50

Clinic 5.00 62.50

Clinical Hospital Centre 177.50 92.75

Clinical Centre 1.250.00 650.00

Šumadija and Western Serbia
General Hospital 133.00 77.93

Clinical Centre 380.00 250.00

Southern and Eastern Serbia

General Hospital 69.06 62.88

Special hospital 50.00 85.00

Clinical Centre 680.00 250.00

T able 2: Correlation between healthcare level and pharmaceutical and cytostatic waste generation
Mann-Whitney Test

Variables Referrals N Mean 
Rank Median Mann-Whitney U Z Asymp. Sig. 

(2-tailed)

Pharmaceutical waste generation  
kg/year

Secondary level 43 27.14 65.00

221.00 -2.372 0.018Tertiary level 17 39.00 89.00

Total 60   

Cytostatic waste generation  
kg/year

Secondary level 43 28.67 85.00

287.00 -1.296 0.195Tertiary level 17 35.12 150.00

Total 60   

Table 3: Correlation of hospital type and quantity of pharmaceutical and cytostatic waste generated per year

Kruskal-Wallis Test

Type of hospital N Mean Rank Median Chi-Square df Asymp. Sig.

Cytostatic waste 
generation kg/year

General hospital 40 29.96 105.00

17.454 5 .004

Special hospital 3 11.50 0.00
Institute 7 26.43 10.00
Clinic 2 10.75 5.00

Clinical Hospital Centre 4 40.25 165.00
Clinical centre 4 57.38 530.00

Total 60   

Pharmaceutical waste 
generation kg/year

General hospital 40 27.85 70.00

14.307 5 .014

Special hospital 3 17.67 44.45
Institute 7 32.07 70.00
Clinic 2 23.25 62.50

Clinical Hospital Centre 4 39.50 97.00
Clinical centre 4 58.50 265.00

Total 60   
**. Correlation is significant at the 0.05 level.



Management of pharmaceutical waste in hospitals in Serbia –challenges and potentials for improvement

700 Indian Journal of Pharmaceutical Education and Research | Vol 50 | Issue 4 | Oct-Dec, 2016

waste is infectious, a double hazard exists. Some states  
may require a separate waste stream for infectious 
hazardous pharmaceutical waste. With the extra time 
and caution required, this may be one of  the most 
expensive waste streams to manage. This waste must 
be separated for proper handling by a special permitted 
incinerator.10

Primary waste legislation is the key instrument for the 
improvement of  pharmaceutical waste management in 
many countries. Since pharmaceutical waste includes 
expired, unused, split and contaminated pharmaceuticals, 
drugs, vaccines, and sera that are no longer required,  
it needs to be disposed of  appropriately. This category 
also includes discarded items used in the handling of  
pharmaceuticals, such as bottles or boxes with residues,  
gloves, masks, connecting tubing, and drug vials. 
Recommendations and guidelines from WHO and 
UN are of  upmost importance for the establishment 
of  proper healthcare waste management in healthcare 
facilities, including proper waste management plan and 
pharmaceutical waste management.9

Research shows that hospitals in Serbia generate signifi-
cant quantities of  pharmaceutical waste. Research also 

underlined that there is a direct correlation between the 
number of  hospital days, number of  outpatient services 
and quantity of  segregated cytostatic and pharmaceutical 
waste. 
For decades in Serbia, pharmacies were recognised as 
the main generators of  pharmaceutical waste. In the last  
20 years, new practices of  healthcare professionals 
concerning HCWM brought about changes in pharma-
ceutical waste management in the world. Since 2009, 
these practices came to Serbia in a more organised 
manner. As research shows, hospitals in Serbia became 
significant generators of  pharmaceutical and cytostatic 
waste as well.
Training for proper and safe management of  healthcare 
waste, including pharmaceutical and cytostatic waste in 
hospitals is of  great importance for dealing properly 
with these types of  hazardous healthcare waste. This  
training has to be in accordance with the legal frame-
work and good practice guidelines on HCWM, abiding 
the rules set up by WHO’s recommendations and imple-
mented in a number of  countries, India included.18-19

Training for Healthcare Waste Management in Serbia 
takes place as external training, as continual medical 

Table 4: Staff trained for HCWM - Technicians and Managers

 Secondary 
level Tertiary level

 N Sum N Sum
Number of trained HCW Managers 43 27 17 16

Number of trained HCW Technicians 43 28 17 15

Table 5: Factors of healthcare service affecting pharmaceutical and cytostatic waste generation
Correlations

 
Pharmaceutical 

waste generation 
kg/year

Cytostatic waste 
generation kg/

year

Spearman’s rho

Number of services

Correlation Coefficient .719** .625**

Sig. (2-tailed) .000 .000

N 60 60

Number of beds

Correlation Coefficient .908** .757**

Sig. (2-tailed) .000 .000

N 60 60

Number of trained HCW 
Managers

Correlation Coefficient .645** .530**

Sig. (2-tailed) .000 .000

N 60 60

Number of trained HCW 
Technicians

Correlation Coefficient .276* .259*

Sig. (2-tailed) .033 .046

N 60 60
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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education, organized by the Institute of  Public Health 
of  Serbia and as an internal training program organized  
by hospitals. Results from the research show that there 
is a direct correlation between the number of  trained 
personnel and pharmaceutical waste management, 
which is currently measured by the quantity of  generated 
waste. 
Knowing the types and quantities of  waste produced in 
a healthcare facility, including hospitals, is an important 
first step in safe waste disposal. Waste-generation data 
are used in estimating the needs for the proper waste 
management including capacities for containers, storage 
areas, and transportation and treatment technologies. 
Waste generation data can be used to establish baseline 
data on waste generation rates in different medical fields  
and for procurement specifications, planning, budgeting,  
calculating revenues from recycling, optimization of  
waste-management systems, and environmental impact 
assessments.2 these measures are partially present in  
Serbia, but still it is the beginning of  proper pharma-
ceutical waste management in hospitals which requires 
further improvement.

CONCLUSION
• Proper management and disposal of  pharmaceu-

tical waste that meet the definition of  hazardous 
waste are not non-compulsory in the Republic of  
Serbia - since 2009 they have been required by law.  
Even so, the practice of  all legal requirements 
concerning pharmaceutical waste management is 
not fully implemented in all hospitals. Pharmaceu-
tical waste management practices in hospitals are 
incomplete, when it comes to collection, proper 
segregation, storage and disposal of  this waste 
stream. Large quantities of  pharmaceutical waste 
are still being generated, which is an indicator of  
the average quality of  HCWM in hospitals.

• Hospitals have different practices concerning phar-
maceutical and cytostatic waste management due to 
the different level of  education of  the staff  on this 
issue. There is a need for strengthening the education 
of  hospital staff  concerning proper pharmaceutical 
waste management.

• A larger quantity of  pharmaceutical waste is produced  
in tertiary-level hospitals, since the number of  hos-
pital days and the numbers of  outpatient services 
are bigger in these hospitals. There is a need for  
further improvement of  this practice in said hospi-
tals and for the introduction of  specific operational  
procedures (SOPs) so that this waste stream man-
agement could be a useful strategy for improvement.

• Hospitals in Serbia face a challenge on this particular 
front, when met with the matter of  applying the  
practise of  sorting out and dealing with pharma-
ceutical waste encouraged by law; whether to upon 
the collection of  waste hire an operator to pick up 
with the managing process and risk running out of  
assets to compensate said operator with or to store 
collected waste within the facility for longer than 
12 months and avoid mentioned risk, but become 
viable for legal prosecution by inspection officials, 
because this course of  action goes against the law 
outline for holding onto medical waste.

• Pharmaceutical waste collected in hospitals is 
exported abroad through licensed private operators. 
Financing of  pharmaceutical and cytostatic waste 
export and proper disposal is not fully regulated in  
practice, since there are often uncertainties relating to 
regular payment of  these costs in hospitals. In order  
to avoid an impasse in the export of  said waste, it is 
crucial to have access to a stable form of  financing, 
as well as to lay out the costs of  this necessity in the 
facility’s yearly business plan. 

• Further improvement of  pharmaceutical waste 
management is to be achieved through more frequent 
training opportunities and, consequently, a larger  
number of  specialists trained in the field of  phar-
maceutical waste management. The Public Health 
Institute of  Serbia “Dr Milan Jovanovic Batut” has 
to propose a training plan for all hospitals based on 
training needs.

• Relicensing HCW managers and technicians, 
including additional modules on pharmaceutical 
and cytostatic waste management should be made 
mandatory in Serbia and published in the new regu-
lations, aimed at achieving further improvement of  
healthcare waste management.

• The annual revision of  dealing with pharmaceuti-
cal waste within a facility might be a great way to 
improve HCWM in general. 
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