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ABSTRACT
Objective: To determine the knowledge levels of hospital administrators about the process of
collection, temporary storage and delivery to the authorities about disposal of medical wastes.
Methodology: This descriptive study was conducted in Turkey in June 2010. Questionnaire
technique was used as the data collection tool in the study. Data were analyzed using
descriptive statistical methods. The results were assessed at significance level of p < 0.05.
Results: There was at least one manager responsible for waste management at each healthcare
institution and all institutions had a medical waste management plan. Majority of institutions
had a temporary storage for medical wastes. Genotoxic pharmaceutical chemical and heavy
metal-containing wastes, as well as pressurized vessels were collected separately from other
medical wastes. Average 1697 Kg medical waste per/day, and average 1.39 Kg medical waste
per/bed were produced in healthcare institutions.
Conclusion: Effective medical waste management depends on active support of hospital
administration and training of staff which are responsible for segregation, collection, storage,
transportation and disposal of medical wastes.
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INTRODUCTION

It is well known that hospitals, clinics, nursing
homes, laboratories, veterinary clinics and many
more establishments have to dispose of waste mate-
rials that have been generated in the process of medi-
cal care and treatment. They are also generated at
other establishments related to medical care and
treatment, such as general practitioner offices,

dental clinics, chiropractor offices, acupuncture,
at-home patient care, and harm reduction programs
for drug addicts and undertakers.1-3 The waste gen-
erated from hospitals is now recognized as a serious
problem that may have detrimental effects either on
the environment or on human beings through direct
or indirect contact.4

There is no single definition of medical waste, and
thus, the terms medical waste, hospital waste, and
infectious waste have often been used interchange-
ably.5 But, any waste which consists wholly or partly
of human or animal tissues, blood or body fluids,
excretions, drugs or other pharmaceutical products,
swabs or dressings or syringes, needles or other sharp
instruments, being waste which unless rendered safe
may prove hazardous (including microbial (infec-
tious), pharmacological and/or physical [e.g. sharps]
dangers) to any person coming into contact with it.1

Although medical wastes represent a relatively small
portion of the total waste generated in a community,
medical waste management is considered an
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important issue worldwide.6 Many studies have fo-
cused on medical waste in countries such as the UK,1
Jordan,2 China,7 Turkey,8 Mongolia,9 Egypt,10 and Ko-
rea.11 In many developed countries, specific rules and
regulations have been implemented for hospital
waste management systems and, thus, these systems
are more effective than those in many developing
countries.7 Turkey, like most of the economically
developing countries, has not emphasized the proper
handling and disposal of healthcare wastes.
Improper waste management is increasingly
becoming a potential public health risk and an
environmental burden.12

The management of healthcare wastes in Turkey
is conducted according to the Turkish Medical
Wastes Control Regulation that was adopted in 1993
and revised according to EU Environmental Direc-
tives in 2005. In the Regulation, the procedures about
the classification of the wastes; collection, transpor-
tation, and temporary storage of the wastes within
the institutions and their transportation to the final
disposal area and the method of the disposal of the
wastes were explained. According to Regulation,
health care wastes are classified, based on its prop-
erties and the place of production, as: municipal
wastes, medical wastes, hazardous wastes, and
radioactive wastes. 13

The purpose of this study was to determine the
knowledge levels of hospital administrators about
the process of collection, temporary storage and
delivery to the authorities to disposal of medical
wastes.

METHODOLOGY

This descriptive study was conducted in Sakarya,
which is a metropolitan municipality in Turkey in
June 2010. Study included 116 hospital administra-
tors that have been working in 9 state hospitals in
Sakarya. A sampling wasn’t selected in the study and
the questionnaires were presented to all administra-
tors.

However, questionnaire was administrated to 81
(69.8%) hospital administrators. Study started after
receiving approval from related local authorities.
Data were collected using the questionnaire that con-
sists of 23 items prepared by researchers. The first 7
questions consisted of descriptive characteristics of
the hospital administrators and the other questions
intended to evaluate the practices for the collection
of medical wastes at participants’ own institutions.
Data were analyzed using descriptive statistical
methods (frequency, percentage, mean, standard
deviation).

RESULTS

The mean±SD age of hospital administrators
(26-63 ages) was 40.17±8.229 and 61.8% of them were
aged >36; their mean working time was (1-34 years)
11.15±7.272 and 33.3 % of them have been working
for more than 15 years. 59.3% of the respondents of
the study were males, 84.0% of them were married,
28.4% were head physicians/assistants, 46.9% were
hospital directors/assistants, 24.7% were head
nurses/assistants; 25.9% had associate degree, 35.8%
had undergraduate degree, 29.6% had Master and
doctorate degree (Table-I).

In the study, questions were asked about collec-
tion, storage and delivery to disposal areas of medi-
cal wastes. It revealed that medical wastes, infected
wastes and domestic wastes were collected as sepa-
rated and domestic wastes were shipped directly to
the town refuse.

There was at least one person responsible for waste
management at each healthcare institution, and man-
agers in charge of waste management varied from
institution to institution. While assistant head phy-
sician was responsible for waste management in
some healthcare institutions, in some others hospi-
tal director, assistant hospital director, head nurse,
assistant head nurse, nurse and even cleaning com-
pany employees looked after collection, storage and
shipping for final disposal of medical wastes.

Table-I: Socio-demographic Characteristics of Participants.
Characteristics n %
Gender Man 48 59.3

Woman 33 40.7
Marital Single or  widowed 13 16,0
  Status Married 68 84.0
Age <35 31 38.3

36-45 25 30.9
>46 25 30.9

Title Head physician/ 23 28.4
assistant
Hospital director/ 38 46.9
assistant
Head nurse/ assistant 20 24.7

Education High School 7 8.6
   level Associate degree 21 25.9

Undergraduate 29 35.8
Master degree 6 7.4
Doctorate 18 22.2

Duty term <4 years 16 19.8
   (Year) 5-9 years 18 22.2

10-14 years 20 24.7
15-19 years 15 18.5
>20 years 12 14.8



894   Pak J Med Sci   2011   Vol. 27   No. 4      www.pjms.com.pk

Mahmut Akbolat et al.

While 92.6% of participants stated that there is a
temporary storage for medical wastes in their insti-
tution, 7.4% of them stated that they use medical
waste container. They were asked whether tempo-
rary storage areas are appropriate to the required
conditions or not in their institutions. As shown in
Table-II, health administrators generally gave a posi-
tive answer except the expression that controlling the
temperature to prevent the gas formation in the tem-
porary waste store. Most of the responders (56.0%)
gave negative answer to this item.

Majority (74.1%) of the responders showed that
genotoxic wastes, pharmaceutical wastes, heavy
metal-containing wastes, chemical wastes and pres-
surized vessels are collected separately from other
medical wastes. According to health administrators
medical wastes are collected separately, medical
wastes are delivered to teams of municipal with a
debit note (66.7%), are disposed in an incineration
plant (8.3%), or are delivered to private institutions
working in this field (23.3%).

All the participants reported that they have a
medical waste management plan in their institution.
According to the health administrators, responsible
staff for medical wastes and their duties (81.5%),
training of staff on medical wastes (80.2%), medical
waste collection processes (79.0%), and delivering
process of medical waste to municipalities (72.8%)
are organized with this plan (Table-IV).

Average 1697 Kg medical wastes are produced in
healthcare institutions in Sakarya. The average

amount of production of medical waste per bed/day
is 1.39 Kg. Only three administrators stated that they
had trouble about delivering of medical wastes to
municipalities and two of them reported that they
had problem especially during summer months due
to late delivery of medical wastes, and the other
participant didn’t define the problem.

DISCUSSION

Infectious waste materials need to be handled with
careful consideration to prevent the spread of patho-
gens and to protect environmental health, in addi-
tion to being segregated from other waste materi-
als.14 In this study it was determined that infected
medical wastes and domestic wastes are collected
separately in all healthcare institutions and domes-
tic wastes are shipped to town refuse directly.

According to results, at least one administrator was
responsible for waste management in each healthcare
institution. However, administrators in charge of
waste management varied from institution to insti-
tution. Good management of health care waste in
hospitals means the effective segregation of waste
and the separate handling and disposal of each seg-
regated waste category. This cannot be achieved
without the commitment of senior directors and the
motivation of medical and support staff.15

The amount of wastes from healthcare services in
Turkey is a significant portion of the total waste gen-
erated, and therefore requires efficient management
and control systems by specific regulations.9

Table-II: Health administrators’ answers regarding properties of temporary medical waste store.
Positive answer Negative answer

n % n %
It is kept locked entry and exit is prohibited except charged staff. 74 98.7 1 1.3
Medical wastes are stored through classifying in the temporary waste store. 69 92.0 6 8.0
Temporary waste store was built as closed, impermeable, non-porous structure. 63 84.0 12 16.0
There is special ventilation system. 59 78.7 16 21.3
It is delivered to metropolitan municipality teams after weight 53 70.7 22 29.3
  measurement once in maximum 48 hours.
Temperature is kept under control to prevent gas formation in 33 44.0 42 56.0
  the temporary waste store.

Table-III: Disposal methods of genotoxic waste, pharmaceutical waste,
containing heavy metal waste, chemical waste and pressure vessels.

n %
Medical wastes are delivered to teams of municipality with a voucher. 40 66.7
Medical wastes are disposed in an incineration plants. 5 8.3
Medical wastes are delivered to private institutions working in this field. 14 23.3
Unknown 1 1.7
Total 60 100.0
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Healthcare organizations need to have waste man-
agement plans that should provide a solution to the
waste problem, in a technically, environmentally,
socially and economically sustainable way. Accord-
ing to results of this study, healthcare institutions
have a waste management plan that consists of re-
sponsible staff for medical waste and their duties,
training of staff about medical waste, collecting pro-
cesses of medical wastes and delivering processes of
medical wastes to municipalities.

Majority of healthcare organizations have tempo-
rary medical waste storages, only small healthcare
instructions have been using medical waste contain-
ers. There was a consensus on responsible staff may
enter to the medical waste storage area, medical
wastes are collected as classified and delivered to
municipal officials in a maximum of 48 hours, the
temporary waste storage tanks was built as sealed
and non-porous structure with special ventilation
systems.

The generation mean of medical waste was 0.84
Kg bed/day in Egypt,4 0.88 Kg bed/day at local hos-
pitals in Taiwan,6 0.28 Kg bed/day in Bangladesh.16

Generated medical waste in inpatient facilities were
between 0.03 to 0.14 Kg in Mongolia,9 and average
0.68 Kg bed/day in China.7 In teaching hospitals in
Europe the generation rates were 3.9 Kg bed/day in
Norway, 4.4 kg bed/day in Spain, 3.3 Kg bed/day
in UK and France, while in maternity hospitals gen-
eration rates were 3.5 Kg bed/day in Spain, and 3
Kg bed/day in UK. It will be noted that the rates in
both are approximately same.17 According to this
study, medical waste generation in Turkey (1.39 Kg
bed/day) was between developed and developing
countries.

In 2002, an on-line manifest system was established
to manage medical waste with a high degree of reli-
ability and in real time in Korea. All of the parties
who register with the on-line manifest system can
track the movement of the waste and find out the
status of the waste in real time, saving energy, cost,
and time to manage the waste.11 A similar system
can be installed to manage medical waste in Turkey
and other countries.

Table-IV: Organized Topics in Medical Waste Plans
  Organized Not organized
n % n %

Determination of responsible staff for medical waste and their duties 66 81.5 15 18.5
Training of staff on medical waste 65 80.2 16 19.8
Medical waste collection processes 64 79.0 17 21.0
Delivering process of medical wastes to municipalities 59 72.8 22 27.2
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