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Abstract: The issue of drug disposal, as well as the development and implementation of efficient
collection strategies, represents an important concern at the highest European level. This research
looks into the factors that could have an impact on the efficiency of pharmacies in collecting and
disposing the medicinal waste of the population. There were 521 pharmacists from all over the
country who filled in a questionnaire on their opinion/attitude related to the system of collecting and
disposing the pharmaceutical waste of the population. Of the surveyed pharmacists, 16% work in
pharmacies that do not collect unused/expired drugs from the population, and nearly 33% of those
investigated have refused, at least once, to take the unused medicines from the people. Pharmacists’
most important reasons for refusing to collect the pharmaceutical waste were the lack of procedure,
incomplete legislation, exceeding the amount contracted with the operators, and high costs. Results
show that pharmacies in Romania face several deficiencies in the pharmaceutical waste collection
services. The lack of implemented programs has contributed considerably to lower standards of
pharmaceutical waste management in Romania. This study is the first research on this topic in
Romania, a country where the management of drug-based waste generated by the population is at the
beginning. The results shown in this survey can provide a reference point for competent authorities in
developing and implementing a take-back program for waste medicine whose efficiency is superior
to the existing ones.

Keywords:  pharmaceutical waste; management; collection schemes; unused drug
disposal; pharmacists

1. Introduction

An important waste category, whose management is a complex and difficult problem for humanity
in the context of global population growth, is represented by medical waste. According to the World
Health Organization (WHO), medical waste is defined as “waste generated in the diagnosis, treatment
or immunization of humans or animals” [1,2]. As medical waste is potentially dangerous and polluting,
the inappropriate handling and disposal of it poses a risk to public health and to the environment [2,3].
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Medication represents the main component of medical waste. Its consumption is steadily
increasing due to the increasing number of pathologies to be treated, enhanced access to medical
services as well as a more frequent self-medication process. Increased consumption leads to a rapid
increase in the amount of medical waste, especially in developing countries [1,4]. Compared
to the European average and other countries in the region, the consumption of medicines in
Romania is low, with a percentage close to 50% both for prescription drugs and for over-the-counter
(OTC) medicines [5,6].

Medicinal waste, synonymous with pharmaceutical waste and unused or expired medicines
includes articles intended to prevent, diagnose, and treat diseases in humans or animals [7,8]. In recent
decades, this kind of waste has been extensively studied [8-10]. There are currently more than
3000 active pharmaceutical ingredients (APIs) on the EU market [9] that are authorized, and more
than 4000 are available worldwide. Additionally, annual worldwide drug consumption exceeds
1,000,000 tons [10] and is steadily increasing. It is estimated to reach 4.5 trillion doses in 2020, which is
24% higher than in 2015, both for prescription-based and OTC medicines [11]. Emerging markets,
such as those in China, India, Brazil, and Indonesia, due to increased use, are largely responsible for
this change, which means that more than half of the world’s population will use more than one dose
of medicine per day in 2020 [12].

The medicines reach the environment in various ways, such as inadequate disposal in the sink or
toilet, household waste, excretion from the human body (as metabolites or even the base compound),
urination/defecation, and by washing them off the skin (creams and ointments) [13]. Due to the fact
that sewerage systems are not properly equipped to eliminate medicines and their compounds in
an efficient way, they can be released in water courses and then get into the drinking water supply
system [14] (Figure 1).
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Figure 1. The main ways that drugs contribute to environmental pollution.

Medicines used in the treatment and prevention of diseases in humans and animals are extremely
important healthcare tools for society, designed to exhibit specific biological effects in the human or
animal body, whose evolution is still under research [15-19]. However, the effects of their interaction,
in the environment, with non-target organisms, where they come in the form of metabolites excreted by
human or animal organisms that consume them or by the inappropriate disposal of unused medicinal
products, are very little understood or even unknown [20]. They reach the environment and pollute
the waters and soil, causing negative effects on the organisms in the environment, but also on human
health, interfering with the hormonal system and, very importantly, contributing to the increase of
antibiotic resistance [21-23]. Negative effects increase with the increasing concentration in active
substances. It is extremely important that unused medication be properly managed, given the current
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context of a consistent increase in the use of pharmaceuticals due to aging populations and the
development of new drugs [24].

Medical residues discharged in waste (open dumping) reach the soil, and they later gather
in the water supplies [25,26]. Once they reach the groundwater, the drugs and their decomposition
derivatives can harm the environment and human life [27,28], and disinfection [29] and purification [30]
is then needed. For example, direct influences of active drugs on the endocrine system determine
the feminization of the male fathead minnow, which may lead to an important decrease of the fish
population at significant concentrations of this type of substance [28]. Additionally, the chronic
exposure to certain estrogens found in contraceptive pills (such as 17-ethinylestradiol) has led to
the feminization of male rats, contributing to a significant population reduction [31]. Another class
of drugs that has harmful effects on aquatic species is antibiotics. There are studies proving that
antibiotics lead to the emergence of new strains of antibiotic-resistant bacteria [32] as well as to the
induction of genetic alterations and mutations [33]. Human health issues are still less worrying from
this point of view because antibiotics in drinking water are in concentrations significantly lower than
the usual recommended doses during treatment. However, another way of exposing humans to
the harmful effects of pharmaceuticals is through the consumption of food. Because the long-term
summation of any type of chemical in the body has pathological effects [28,31], and pharmaceutical
waste is accumulated in the soil and then gets to the plants and animals that are consumed as food,
the risks associated with this type of exposure should be taken into account.

Drug treatment at a patient’s home often generates pharmaceutical waste. This waste is eliminated
in an improper manner worldwide, since people choose the easiest and quickest way to get rid
of unnecessary medicines, for example, they throw them in the garbage, down the toilet or in
the sink [34-36]. In recent years, the issue related to drug disposal, and to the development and
implementation of efficient collection strategies, has been an important concern at the European
level and has generated numerous researches [8,37]. In Germany, a pharmaceutical waste take-over
system was set up in 1995, and local pharmacies were used as collection points [38]. In 1999, the WHO,
through the European Centre for Environment and Health (located in France), initiated an international
working group in charge of developing a practical guide that addresses, in particular, issues relating to
the management of medical waste in developing economies [16]. In 2004, art. 127b of the European
Union Directive on the Creation of a Community Code Relating to Medicinal Products for Human Use
(2004 /27 /EC) stipulated the establishment of collection systems for unwanted drugs at European level.
This Directive introduces the obligation of all Member States to have and implement “specific precautions
relating to the disposal of unused medicinal products” and appropriate collection systems (Article 127).
In article 8c of Directive 2008/105/EC (as amended by Directive 2013/39/EU), there is a provision
obliging the European Commission to develop a strategic approach to the pollution of water caused
by pharmaceuticals. However, several studies mention that the implementation of these collection
systems have an efficiency that varies widely across the EU member states and it is not clear whether
all EU countries have implemented these requirements. In the case of Cyprus, Malta, and Bulgaria,
there is no information to clarify the existence of such collection systems [39,40].

In Romania, unused pharmaceutical products generated by ambulatory treatments became subject
to a legal framework only in 2014 [41]. The existing legislation in Romania (namely Law No. 211/2011
on the waste regime [42] and the Order of the Minister of Health No. 1226/2012 [43]) set up the
directions to be followed regarding the management of wastes from medical activities. The National
Public Health Institute (a public institution with legal status, subordinated to the Ministry of Health)
was appointed as the representative responsible for the management of information on a national scale
relating to wastes from medical activities, and it was authorized to approve waste collection on-site,
separating it on previously established categories as waste-generating medical activities.

The formulated directions concerned only the specialized units that are the main generators of
pharmaceutical waste. Specialized units are considered as follows: Units approved for the sale
or distribution of pharmaceuticals (pharmacies, drugstores); units of production, warehousing,
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and storage of medicines and biological products; pharmaceutical research institutes; pre-clinical
units of universities and pharmacy colleges; and the National Agency for Medicines and Medical
Devices (NAMMD). Another component of pharmaceutical wastes is represented by medicines
used in home treatment, in the form of unwanted, expired or unused medicines. Their disposal
is established by Order No. 119/2014, which states that: “Expired medicines derived from the population
will be submitted to the nearest pharmacy or pharmaceutical point in order to be disposed of and further destroyed
by incineration” [41].

However, in the case of medicinal waste taken from the population, the law is not sufficiently
explicit. First, it does not clarify very important issues, such as the procedure according to which they
are to be taken from patients, namely, handing them over to specialized operators for incineration,
and who actually bears the costs of the disposal of the medicines handed over to pharmacies:
Manufacturers, pharmacies or local authorities. Practically, costs are supported by pharmacies.
In the absence of proper legislation, with well-defined application rules, medications taken from
patients follow a complicated and difficult route that “blocks” some of the pharmacy staff.

On the other hand, research studies carried out in Romania on unused drug disposal
practices [44-46] have revealed that the methods used by the population were totally inappropriate
and inconsistent with legal demands. Thus, both prior to 2014 [44], when the disposal of these wastes
was not regulated, and after 2014 [45,46], most of the interviewed persons, irrespective of their age
or education, threw them down the toilet or sink, or threw them in the garbage [44,45]. Moreover,
until the interview, these people did not even have a problem with eliminating this type of waste
in a different way. The results of these studies have shown that the involvement of pharmacists
in campaigns that inform and educate citizens can significantly change the way people dispose of
pharmaceutical waste. Pharmacists are considered key factors for the functioning and effectiveness
of a drug collection system. However, after 4 years of regulation and numerous media campaigns,
aimed at raising the awareness among the population about the effects of drug pollution, the collection
is still difficult and there are still pharmacies that refuse to take medicines from the population under
different pretexts. The latest studies carried out in our country have indicated the presence of a large
number of pharmaceutical compounds in the Danube waters [47], important rivers [15], soil [48],
and plants [49-52]. This context calls for more in-depth studies on issues related to the management
of pharmaceutical waste in Romania. That is the reason why the present research studies the factors
that negatively influence the collection of drug wastes from the point of view of the practitioner
pharmacists directly involved in this process. Thus, we have applied a questionnaire that investigates
their opinion/attitude related to the system of collecting and disposing the pharmaceutical waste of
the population.

The objective of this study is to identify the factors that could have an impact on the efficiency
of pharmacies in collecting and disposing the medicinal waste of the population in order to develop
appropriate strategies and policies. The results obtained from this survey can provide a reference
point for competent authorities in developing and implementing a take-back program for waste
medicine whose efficiency is superior to the existing ones. Preliminary survey investigations on
existing situations can certainly help to identify existing punctual problems at the institutional and
national level [8].

2. Method

2.1. Samples

There were 521 pharmacists from all over the country who filled in a questionnaire on
their opinion/attitude related to the system of collecting and disposing the pharmaceutical waste
of the population. The questioning was done by phone and on-line (via e-mail and social
networks—101 surveys and by telephone—the rest). The topic turned out to be of great interest
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to pharmacists, and the response rate was over 95% (of the 550 pharmacists questioned, 12 refused to
answer, and 17 questionnaires were removed due to incomplete answers).

2.2. Items Development and Samples

The method of research used was an Opinion enquiry, based on a questionnaire with 20 items,
addressed to pharmacists because, despite legal provisions, there are still pharmacies in Romania that
refuse patients/citizens’ demand to take-back unused medicines under various pretexts. In Romania,
there are currently 7700 pharmacies and 17,850 pharmacists [53]. Each participant in this study
works in a different pharmacy, so the sample is representative (calculated with Cochran’s simple
size formula, modified for small populations [Equations (1) and (2)], with a confidence interval of
0.05 (0.44521-0.55479) and a confidence level of 99%) [54].
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where the Z-value is found in a Z table, e is the desired level of precision (i.e., the margin of error),
p is the (estimated) proportion of the population with the attribute in question, g =1 — p, and
no

1+ %5

where 1 is Cochran’s sample size recommendation, N is the population size, and 7 is the new, adjusted
sample size.

The set of inquiry questions and the variants of the answers were developed following
consultations with representatives of the College of Pharmacists from Bihor County (county
professional organization of pharmacists, a sub-branch of the College of Pharmacists from Romania,
constituting the national level), which is the representative forum of pharmacists for Bihor County.
We have carefully analyzed the legislation on the disposal of medicinal waste, good pharmaceutical
practice rules, and we have had preliminary discussions with Romanian pharmacists from community
pharmacies in the country or from abroad (France, Italy, Hungary, Canada). Items have been thought
and developed to identify the factors at the pharmacies that hinder/prevent the collection of drug
waste from the population. Questions from the survey were closed and open; the open ones had the
role of relaxing the interlocutor in order to get truthful answers (not the answers that the interviewees
think that the one who questions them would like to hear). The draft of the questionnaire was
pilot-tested [55,56]; it was completed by 80 pharmacists and, as a result, minor wording changes were
supported by the original draft.

From an administrative territorial point of view, Romania is organized in 41 counties plus the
capital city (Bucharest), which has a status similar to that of a county. The National Register of
Pharmacists provides data, by counties, on the names of pharmacists, the professional rank and the
workplace. A minimum of 10 and a maximum of 15 pharmacies from each county were chosen
randomly, and a representative pharmacist was contacted by phone. This pharmacist was informed
about the subject of the questionnaire and its purpose and asked if he wanted to participate in the study.
If there was not enough time for the pharmacist to fill in the questionnaire by phone, the questionnaire
was sent by email to be completed. Data have been centralized and processed in Excel.

The questionnaire has 4 sections. The first one establishes whether pharmacies collect the drug
waste from the population, including the frequency of collection, the amount of waste and the costs
involved in the operation. The items in this section were chosen to identify if there are pharmacies
that refuse to take back medication from the population, if there is a demand from patients to return
the medicines and if the costs involved in the collection have a negative impact. The second part of
the collected data related to pharmacists’ opinion on the legislation and the procedure for collecting
medical waste. This second part aims at identifying the problems in the current system of collecting
medical waste from the population, from the point of view of the practitioner directly involved.
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We wanted to see the degree of satisfaction of the pharmacist with the collecting methods applied in
pharmacies, if there are situations in which patients” demands are refused, and whether the refusal
is related to the current legislative context or determined by other causes. All elected items aimed at
identifying the factors that prevented waste collection from the population. In part III, we investigated
the way pharmacists tackled the problem of drug pollution and their involvement in educating citizens.
The latter part established socio-demographic criteria (Table 1).

Table 1. Questions (items) of the pharmaceutical waste collection, by categories.

Items Options for Responding

Collecting waste

Are you responsible for, or do you share with other persons the
responsibility of, taking decisions regarding the collection of Yes-No
expired /unused medicines from citizens?

Does the pharmaceutical unit you work in collect expired /unused

. o . - . Yes—-No
medicines from citizens for disposal by incineration?

Daily, several times/week, once/week,

How often are you asked to take over expired /unused medications? .
y p / several times/month, once/month, less

What amount of medical waste do you deliver annually for incineration? 25 kg, 25 kg

What percentage of this quantity do you estimate comes from the citizens? 2%, 2-5%, 5%

Specify the costs of the contract with the collection company 10 Euro, 10-50 Euro, 50 Euro

Do you consider that it is normal for you to support the expense of the

disposal of expired /unused medicines taken from the citizens? Yes-No

Open answer, then categorized by

Specify who you think should bear these costs . .
surveyor into one or more categories

Attitude towards the procedure (legislation)

On a scale from 1 to 5, how do you rate the collection procedure of the 1—not at all satisfied, 5—extremely
pharmacy you work in? satisfied

Open answer, then categorized by

If you are unsatisfied, suggest one or more variants of procedures . .
surveyor into one or more categories

Have there been any cases when you refused collection? Yes-No

Open answer, then categorized by

Specify the main reason for refusal . .
surveyor into one or more categories

Not at all informed, little informed,
pretty informed, extremely informed,
I do not know /I am not sure

How well-informed do you think you are concerning the legislation of
waste disposal?

Clear and easy to apply, clear but not
applicable, ambiguous, incomplete,
inappropriate, not applicable, I do not
know /I am not sure

In your opinion, the legislation is

Not at all important, little important,
pretty important, extremely important, I
do not know /I am not sure

How useful would it be for you to have a clear application procedure with
full, easy-to-understand and implementable data?

Attitude towards drug pollution

Not at all informed, little informed,
pretty informed, extremely informed,
I do not know /T am not sure

How well-informed do you consider you are about the hazards these
wastes represent?

Not at all important, little important,
pretty important, extremely important,
I do not know /I am not sure

How important do you think it is to inform your patients or their families
about how to dispose of unused medicines?

Socio-demographic characteristics

Do you work in a pharmacy in an urban * or rural ** area? Urban-rural

Do you work in an independent pharmacy or in a pharmacy chain? Independent—chain
Are you a pharmacist or a pharmacy assistant? Pharmacist-assistant
Your age 35, 35-50, 50

* urban—in town, ** rural—in the countryside.



Sustainability 2018, 10, 2788 7 of 14

2.3. Methods Used for The Application of The Drug Waste Collection System

The waste disposal procedure resulting from the specific activity of the pharmacy is clearly
established by law, and the pharmacies have contracts with operators specialized in the disposal
of hazardous waste [41,42]. Thus, at the pharmacy level, the disposal of expired drugs and other
hazardous wastes is done by specialized companies (for a fee) and requires a complete package
of services, including counselling on filling in documents required by legislation, specialized and
approved packaging, collection, transport by authorized means and disposal by the incineration
method. The price of the package is calculated in euros and ranges from 0.8 to 1.5 Euro/kg, excluding
VAT, depending on the quantity and the distance to the ecological station for incineration. Pharmacies
are required to conclude an annual contract with specialized firms. Under the contract that costs
about 90 euros, pharmacists can hand over 25 kg of medication for incineration. Any extra quantity is
an additional charged.

In the absence of a clear law enforcement procedure or legal framework for products returned
by citizens, the pharmacies have their own collection rules. Generally, these are taken on the basis
of a protocol by which the patient declares the handing over of the medication for incineration.
In the protocol, each returned medicine, the bar code and the quantity (the number of tablets, flacons,
ampoules etc.) are specified. The protocol is drawn in 3 copies, one handed over to the patient,
one to the pharmacy, and one to the incinerator. Some pharmacies require from the patients the invoice
for the returned medicines to prove that they are bought from a pharmacy. All these factors make the
collection process difficult and cause some pharmacies to refuse patients’ requests.

3. Results

3.1. Socio-Demographic Characteristics

The lot covers both professional categories, pharmacists and pharmacy assistants (79.46%,
respective 20.54%) from independent pharmacies and chain pharmacies (41.47% respective 58.53)
across the country. In addition, the lot was constituted from respondents from both urban and
rural areas, covering all age categories and all education categories, and the socio-demographic
characteristics of the lot are presented extensively in Table 2.

Table 2. Socio-demographic characteristics of the lot.

Characteristics Respondents

No. %
Place of provenance Urban 389 74.66
Rural 132 25.34
Independent pharmacy 215 41.47
Pharmacy type Chain of pharmacies 306 58.53
Professional qualification Pharmacist 414 7946
Pharmacy assistant 107 20.54
35 287 55.09
Age groups (years) 35-50 143 27.43
50 91 17.47

3.2. Collecting Waste

Data related to the behavior of pharmacies/pharmacists regarding the collection of medical waste
are presented in Table 3.

Of the respondents, 75% reported that they are responsible or share with other persons the
responsibility of taking decisions regarding the collection of expired/unused medicines from the
citizens. Of the questioned pharmacists, 16% work in pharmacies that do not collect unused/expired
medicines from the population. About 45% said that, in the pharmacy where they work, less than
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25 kg of waste are collected per year. Only 2% of the pharmacies that collect medical waste are
required for this service daily, and nearly 45% of pharmacies are asked less than once/month to collect
expired /unused medication. In Romania, unlike other European countries, there are no statistics
indicating the amount of drug waste collected from the population. Data collected in this study
indicate that only a small amount of waste is collected from the population. Regarding the costs of this
service, an overwhelming majority of over 92% of those questioned believe that these costs should not
be supported by pharmacies. Pharmacists suggested that the costs should be supported by: patients,
local authorities, Ministry of Health, Ministry of the Environment, others (NAMMD, Government,
manufacturer or supplier, drug-issuing pharmacy, authorized ecological unit).

Table 3. Behavior of pharmacies/pharmacists regarding the collection of medical waste.

Items Respondents
No. %
Responsibility for taking decisions Yes 391 75.05
Phar.rr}aceutlcal u.n.lt collects expired /unused Yes 438 84.07
medicines from citizens

. . 10 218 41.84
i\gi);ltgg c((i)rsltz l(l): 0t)he contract with the collection 10-50 206 3954
pany 50 97 18.62
Amount (kg) of medical waste delivered annually 25 379 72.76
for incineration 25 142 27.26

Daily 11 2.11

Several times/week 17 3.26

. Once/week 83 15.93
Request for collection Several times/month 103 19.77
Once/month 74 14.21

Less 233 44.72

2% 109 20.92

. 2-5% 148 28.41

Amount of waste collected from the population 50, 93 1785
I do not know /I am not sure 171 32.82

Is it normal or not for pharmacies to support the No 480 913

cost of removing waste from the population?

3.3. Attitude Towards The Procedure (Legislation)

Over 36% of the questioned people rated the collection procedure at the pharmacies where they
worked with a minimum score (not at all satisfied), and about 14% said they were extremely satisfied,
giving the maximum score. The data gathered in this study indicate the dissatisfaction of a significant
percentage of pharmacists. Approximately 36.66% gave the minimum score (Table 4).

Just over 65% said they were dissatisfied with the current procedure and had at least one
suggestion (Table 5).

Nearly 33% of the investigated pharmacists have refused the take-up of unused medicinal
products from citizens at least once. The main reasons are presented in Table 6.

As one can observe, the most important reasons indicated in this study were a lack of procedure,
incomplete legislation, exceeding the amount contracted with the operators, and high costs. More than
half of the pharmacists (53.6%) consider themselves sufficiently informed about the waste disposal
legislation, only 19.3% consider themselves highly informed and almost 9% believe they are little
informed or not at all. More than 40% of the investigated pharmacists consider current legislation
incomplete, about 20% consider the law to be ambiguous, while 12.86% believe the law is clear and
easy to apply. As regards the need for a clear and easy procedure, 73% of the investigated pharmacists
believe that the existence of such a procedure would be extremely important.
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Table 4. Pharmacists” opinion about the procedure.

R
Items espondents
No. %
1 191 36.66
2 112 21.50
Rating of the collection procedure of the pharmacy 3 98 18.81
4 47 9.02
5 73 14.01
Have there been cases when you refused collection? Yes 171 32.82
Not at all informed 12 2.30
How well-informed do you think you are regarding Little m formed 34 653
the legislation on waste disposal? Pretty informed 279 93:55
Extremely informed 101 19.39
I do not know /I am not sure 95 18.23
Clear and easy to apply 67 12.86
Clear but not applicable 49 9.40
Ambiguous 103 19.77
Waste disposal legislation Incomplete 224 4299
Inappropriate 12 2.30
Not applicable 32 6.14
I do not know /I am not sure 34 6.53
Not at all important 0 0.00
Little important 9 1.73
Need for a clear and easy procedure Pretty important 131 25.14
Extremely important 381 73.13
I do not know /I am not sure 0 0.00
Table 5. Variants of procedures suggested by pharmacists.
Respondents
If You Are Unsatisfied, Suggest One or More Variants of Procedures (n = 342) N ”
0. (J
The placement in pharmacies of special containers where citizens can directly
L 214 62.57
put unused medicines
Setting up a service nationwide 71 20.76
Creation of collection centers 34 9.94
Taking the unused medicines by distribution companies and reselling 13 3.80
them to manufacturers '
Collective collection from pharmacies 5 1.46
Others 5 1.46
Table 6. The main reasons of pharmacists for refusing collection.
Respondents
Specify the Main Reason for Refusal (n = 171) N o
0. o
Complicated procedure/lack of time 38 2222
Company policy 26 15.2
Lack of legislation/way of collecting 23 13.45
Lack of procedures and high costs 19 11.11
The medicines were purchased from other pharmacies 16 9.35
Lack of patient cooperation in completing the necessary forms 16 9.35
Unfortunately, we do not have the storage capacity 13 7.6
We have far exceeded the amount set by contract per year, and we did not want
. o 13 7.6
to incur additional costs for the pharmacy
Others (they did not have a fiscal receipt, they were inappropriately kept, 7 41

they were not from the EU)

9of 14
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3.4. Attitude towards Citizens

The data obtained from the respondents’ self-evaluation, as regards the knowledge of the danger
triggered by the reckless disposal of pharmaceutical wastes, show that over 80% of them consider
themselves informed on this topic. Most participants in this study (68.7%) consider it extremely
important to inform patients about the correct way to dispose of unused medications (Table 7).

Table 7. Attitude of pharmacists towards drug pollution.

Respondents
Items

No. 0/0
Not at all informed 7 1.34
How well-informed do you consider you are about Little 1.n formed 9 17.27
the hazards that these wastes represent? Pretty informed 305 58.54
Extremely informed 123 23.61
I do not know /I am not sure 77 14.78
Not at all important 6 1.15
Little important 17 3.26
The importance of informing the population Pretty important 133 25.53
Extremely important 358 68.71
I do not know /I am not sure 7 1.34

The negative potential of pharmaceuticals to pollute the environment raises concerns worldwide,
especially as a wide range of medicinal products have been detected in water and soil. By counselling
and educating patients, pharmacists can help to reduce the phenomenon of self-medication and
excessive medicine consumption [57], and can correct the inadequate behavior of the population
regarding the disposal of medical waste.

4. Discussion

According to the analysis of the data presented, the Romanian population shows little concern
and poor information regarding the disposal/use of pharmaceutical waste [39-42]. For this reason,
more information campaigns are necessary to inform and educate the population on the proper storage
as well as the appropriate and secure disposal of medical waste in order to reduce the hazard of
toxicity and the incidental exposure to medication, mainly concerning children and pets. One of
the ways to avoid the abuse of medication [58] at patients’ residences is to decrease the quantity
of prescribed medicines, especially for acute needs [57]. By means of public education campaigns,
citizens’ attitudes can be changed significantly. There were 5 randomly selected pharmacies who
participated in a study [44] conducted in the north-western part of Romania. At the beginning of
the study, all of them had no request from patients for the collection of medical waste. It turned
out that, after the implementation of an information and education campaign for the population
(for a 6-month period), over 585 kg (378 kg in urban areas and 207 kg in rural areas) of drugs were
collected from the population. These medicines were from all therapeutic categories, from OTC to
special prescription medications, with a rigorous release regimen, requiring special disposal conditions.
Before the campaign, the percentage of the population that returned expired medicine to pharmacies
was only 1.1%, and the percentage increased considerably to 87.3% after the campaign [44]. This fact
reveals the huge impact pharmacists have on educating the population concerning the responsible use
and disposal of unwanted /expired medicines.

The results of our study showed that the complicated procedure/lack of time, lack of
legislation/way of collecting, lack of procedures, and high costs are the main factors that cause
some pharmacists to refuse to take unused drugs from the population. These issues, together
with the population’s low interest, poor information (on how to remove pharmaceutical waste),
and increased drug use require specific and comprehensive legislation. Laws, strategies and
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methodologies, dedicated to recovering pharmaceutical waste from the population, must provide for
clear responsibilities and information/awareness campaigns for both staff and citizens.

In most European countries, the cost of collecting and disposing medical waste is not borne by
pharmacies or, if pharmacies pay for this service, all costs are refunded [59]. Moreover, the imposition
of costs to pharmacies in some countries has been associated with a collection rate below the European
average [56]. In other European countries, pharmaceutical waste disposal is supported by Local
Authorities, Pharmaceutical Industry Groups, Government, or Pharmacies [57]. This study is the
first research on this topic in Romania, and its results indicate the need to allocate funds from other
sources for the disposal of medical waste. In most European countries, the collection system is
a simple one in special containers located in pharmacies, health clinics, household waste disposal sites,
street containers, depending on the policy and strategy implemented in each country or region [57].
Most of the suggestions in this study are similar to the collection systems in other countries. One of
the most important suggestions was the implementation of a unitary system at the national level.
This would increase the efficiency of the take-over service and greatly reduce the current confusion of
both pharmacists and patients.

Pharmacists” discontent with the current collection program leads to a clear observation that it
is imperative for pharmacists’ representatives to be directly involved in the drafting of legislation.
Moreover, they have to agree on everything that works in pharmacies, including the collection of
the medical waste of the population, if national policies want these methodologies to be operative,
effective, and have a satisfactory result.

Several studies have shown that informing and educating patients is essential when it comes
to the proper disposal of unused medicines [60-62]. There are no specific data on the number of
health professionals (pharmacists, doctors, and nurses) in Romania who advise patients on how to
properly dispose of unused medications. The data gathered in this study indicate the availability
of the Romanian pharmacists in educating patients, and most of the participants considered that
informing patients about the correct way to dispose of unused medications is extremely important.
If the population is correctly informed on the appropriate manner of disposing the unused /unwanted
medicines (mainly by pharmacists that are in direct contact with the patients), the population is ready
to learn and use these disposal procedures of pharmaceutical waste. As the waste generated by the
population is considerable, measures to determine a lower consumption of drugs (and, consequently,
a lower resultant waste) are imposed.

5. Conclusions

The results of our study show that there are several increasing deficiencies of the pharmaceutical
waste collection service in pharmacies in Romania. The main shortcomings are the lack of legislation
with clear and simple procedures that can be applied to both pharmacists and citizens and the high
costs incurred by pharmacies for pharmaceutical and medical waste taken from patients/citizens.
Another problem of the pharmaceutical waste take-back system in Romania may be the pharmacists’
poor information. In this context, it would be particularly useful to introduce legislative courses in the
continuous training system of pharmacists. An efficient strategy for pharmaceutical waste disposal,
with a specific and comprehensive legislation with clear responsibilities, and a strong information and
awareness campaign for both staff and the general public in Romania are also imperative. The removal
of the financial burden of waste disposal from pharmacies, together with raising the attention and
awareness of the population can be substantially improved by this service.

On the other hand, simplifying the collection of medical wastes through the implementation of
special containers in pharmacies and other sites is desirable. The participation, of all parties concerned
in the health system, in educating the population is beneficial and considerably decreases the quantity
of pharmaceutical wastes that are inadequately managed and represent a considerable source of
environmental pollution.
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