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AN ABSTRACT OF THE PROJECT OF

Ghida Nassib Chami  for Master of Science
Major: Environmental Science: Environmental Health

Title: Pharmaceutical Waste Management at the Residential Level: A Case Study of
Administrative Beirut

Global concerns over the improper management of pharmaceutical wastes generated at
the residential level have amplified during the past years, bringing about an
international awakening on their potential harmful effects on the receiving environment
and human health. A multitude of published literature has presented evidence of
detectable concentrations of pharmaceutical compounds in treated wastewater and in
water resources. Nationally, very scant data, if any, is available on the presence of
pharmaceutical chemicals and their concentrations in raw and treated effluent, or
surface and groundwater resources from domestic sources.

This research project focuses on the management of human-use pharmaceutical wastes
generated at the residential level within the Administrative Beirut Area. It is a first
attempt at exploring the most commonly used types and quantities of medications,
consumers’ behaviors, attitudes and perceptions regarding the management of
pharmaceutical waste, and finding factors influencing individuals’ behaviors and
preferences for future collection programs. The significance of this project resides in
providing baseline quantitative information from which further research studies can
continue and build on.

Results revealed that the majority of respondents were found to dispose of their
unwanted medications, mainly through the domestic solid waste stream. Household
yearly expenditure on medications and the respondents’ belief in the need for a
pharmaceutical waste collection system were found to increase on average the odds of a
respondent’s willingness to participate in a future collection program. The odds of those
who stated a willingness to participate and those who thought there is a need for
legislation to regulate household pharmaceutical waste management, were also on
average more likely to participate in a future collection program for a fixed fee as
compared to those who thought otherwise. Younger respondents were found to be more
likely to re-gift their unwanted medication to those in need versus returning medications
through a future collection program managed by a public entity. Respondents who
stated a willingness to participate in a collection program and/or those who believed in
the need for awareness programs on the dangers of improper medical waste disposal
tended to favor more collection programs managed by the government as compared to a
program run by pharmacies or to the act of re-gifting medication to people in need.
Ultimately, collaboration and coordination between concerned stakeholders is key
towards developing a successful national collection plan.

Keywords: Pharmaceutical waste, management, collection programs,
Administrative Beirut
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CHAPTER |
INTRODUCTION

A. Overview

A pharmaceutical product, as defined by the Food and Drug Administration
(FDA), is any therapeutic product derived from organic or inorganic chemicals and used
to treat a wide range of medical conditions (Food and Drug Administration, 2012).
Pharmaceuticals are categorized into classes depending on their intended purpose
(human and veterinary), medical condition (chronic diseases, infections, cancer,
allergies, contraceptive uses, etc.), dispensing practice (over-the-counter or prescribed),
and their method or route of administration (oral, intravenous, topical) (Becker et al.,
2010).

Concerns over the improper disposal of pharmaceutical wastes generated at the
residential level have amplified over the past years bringing about an international
awakening on their potential harmful effects on the receiving environment and on
human health in the long run. Concentrations of pharmaceuticals and pharmaceutical
metabolites have been detected in wastewater treatment effluent, groundwater, seawater,
surface water resources and in drinking water (De Roode, 2010) bringing about the need
to further investigate, assess and take action to prevent and remediate the incurred
environmental harms from their presence. Alterations in aquatic life have been
investigated as a “prognostic indicator” to the presence of pharmaceuticals in water
resources (Becker et al., 2010).

Pharmaceuticals are introduced into the environment through different
pathways. Disposal of pharmaceuticals at the household level in the sewage system is

one of the main routes where these products are introduced into the natural water



(Bound and Voulvoulis, 2005). Discarding of pharmaceuticals in the municipal solid
waste stream, which is deemed to be landfilled as part of national or local solid waste
management schemes, is also common and introduces these products and their
metabolites into the environment through the generated leachate (Bound and
Voulvoulis, 2005). On the other hand, pharmaceuticals also enter the environment
through human (and animal) excretions in the form of pharmaceutical metabolites or
non-metabolized fractions of pharmaceutical products.

Alternative methods for the management of unwanted medications generated
from the residential level include returning of unwanted or expired pharmaceuticals to
pharmacies licensed for collection as part of the existing pharmaceutical collection
systems. These practices include “take back™ and “mail-back™ systems and programs
that collect unwanted medications generated from the residential level. Several
countries including the United States, Canada, the majority of the European Union
member states, and Australia have adopted and implemented such programs as an
effective and environmentally sound scheme for the management of unwanted
medications.

In Lebanon, there is currently no existing national or local-scale legislation for
the regulation of pharmaceutical waste management at the residential level. Law N° 12
(dated 1994) titled “Practice of the Pharmaceutical Profession,” defines a
pharmaceutical product as “any simple or compound substance with therapeutic,
preventive, or physiological properties used in human or veterinary medicine and
surgery.” The Lebanese Reference for Health Professionals MEDICA is the national
classification system that categorizes pharmaceutical products intended for human use

into 29 classes (Refer to Annex 1), which are further branches into 129 sub-categories.



Presidential Decree N° 13389 (dated 2004) addresses health care waste types
and their management generated solely from health care facilities (Refer to Annex 2).
Pharmaceutical wastes are addressed as part of the medical waste generated at the level
of healthcare facilities; but the Decree fails to account for the waste stream generated at
the household level (MoE, 2010). Moreover, MoPH Decision N° 445/1 (dated March
10™, 2012) addresses expired pharmaceutical products by identifying responsible
entities and management practices; however, no mentioning is found in its text on
expired pharmaceuticals from households (Refer to Annex 3). Unofficial discussions
have entertained the idea of incinerating these medical wastes in cement kilns; however
no serious step has been taken in this regard till this day.

Additionally, the absence of any legalized and ordered return or “take back”
system for the collection of household unwanted pharmaceuticals is expected to
contribute to the environmental burden of water resources contaminated from the
haphazard and uncontrolled disposal of chemicals. More importantly, uncontrolled or
monitored pharmaceutical disposal is expected to promote illegal and uncontrolled
distribution and re-distribution of returned pharmaceuticals. This brings about critical
public health and safety concerns around those who are receiving these returned and
unwanted pharmaceuticals due to the absence of any monitoring or surveillance

framework.

B. Project Objectives
This research project focuses on the management of human-use pharmaceutical
wastes generated at the residential level within the Administrative Beirut Area. The

specific objectives of the project are to:



1. Examine the common methods and attitudes towards the management of
pharmaceutical wastes at the residential level.

2. Investigate the most widely used types and quantities of pharmaceuticals at the
residential level in Administrative Beirut Area.

3. Examine residents’ willingness-to-participate in any future collection or “take-
back” programs for household pharmaceutical waste.

4. ldentify steps needed to develop a nationally-applicable collection or “take-

back” program of pharmaceutical waste generated at the residential level.

C. Study Significance

The lack of a clear and safe pharmaceutical waste management framework in
Lebanon for the collection or take-back of unwanted medicinal products is expected to
pose potential environmental and public health concerns in the coming few years,
particularly given the absence of efficient wastewater and municipal solid waste
management national or local schemes. Environmental assessment studies have
managed to address the issue of municipal solid waste in general without any focus on
the waste fraction of disposed pharmaceuticals. Additionally, national legislation has
tackled the classification and management of medical wastes, including
pharmaceuticals, from healthcare facilities while overlooking those generated from
residences.

Given the aforementioned, this research project focuses on the management of
human-use pharmaceutical wastes generated at the residential level within the
Administrative Beirut Area. It is a first attempt at exploring: most commonly used types

and quantities of medications; consumers’ behaviors, attitudes and perceptions



regarding the management of pharmaceutical waste; and finding associations between
specific factors that are expected to impact individuals’ behaviors and preferences for
future collection programs. The significance of this project resides in providing baseline
quantitative information from which further research studies can continue and build on.
It has tackled an issue that has been foreseen as a potentially significant contributor to
environmental degradation, given the current predominant practices of unsanitary solid
waste dumping and uncontrolled sewage discharge. The significance of the research
resides in the identification of gaps in national environmental and public health
legislations by highlighting areas of importance that should be tackled in any

forthcoming policy.



CHAPTER II
LITERATURE REVIEW

A. Pharmaceuticals: Definition and Classification
1. Definition of pharmaceuticals

A pharmaceutical product (PP), as defined by the Food and Drug
Administration (FDA), is any therapeutic product derived from organic or inorganic
chemicals and used to treat a wide range of medical conditions (FDA, 2012). The
literature provides several different terms for pharmaceutical products that include
medical drugs, medicinal products, or therapeutic drugs, all which refer to products
intended for human use. A pharmaceutical product is composed of one or more
pharmaceutically active ingredient, which is considered the main ingredient or
substance that provides the pharmaceutical therapeutic action. The medicinal product
will also contain other inert ingredients involved in formulating the pharmaceutical
product and improving its physical qualities (e.qg. fillers, binders) and these are known
as excipients or inactive ingredients (Guido and McEmber, 2007).

The use or application of different pharmaceutical products intended for human
use differ among settings: pharmaceuticals used at hospitals, dispensaries and private
clinics, nursing homes and individual households. The US Environmental Protection
Agency (USEPA) groups the pharmaceuticals that are used at the residential level with
other consumer products under the term Pharmaceuticals and Personal Care Products
(PPCPs) (USEPA, 2014a). Personal care products include products like dietary
supplements or nutra-ceuticals, cosmetics, fragrances, and household cleaning products

(for example, detergents) (The Groundwater Foundation, n.d.).



2. Classification of Pharmaceutical Products (intended for human use)

Pharmaceuticals can be classified according to their: i) intended purpose,
whether they are used to treat humans or animals (veterinarian drugs); ii) disease or
medical condition ranging from acute conditions to chronic diseases, terminal illness
(cancer), or other conditions (example: contraceptive uses); iii) dispensing practice,
where medications are dispensed to patients through physician prescriptions
(Prescription Only Medication — POM) or provided as over-the-counter (OTC); and iv)
method or route of administration (oral, intravenous, topical) (Becker et al., 2010).

The World Health Organization (WHO) Regional Office for Europe
recommended since the year 1981, the Anatomical Therapeutic Chemical (ATC)
classification system of pharmaceutical products for international drug utilization
studies (WHO Collaborating Centre for Drug Statistics Methodology, 2013). The latter
was adopted and implemented since year 1996. The ATC classification system of
pharmaceutical products was originally established and maintained by the European
Pharmaceutical Market Research Association, known as EphMRA, which is responsible
for constantly providing updated guidelines on the ATC classification system, and
managing new entries, and improvements, in consultation with worldwide
pharmaceutical companies (EphMRA, 2014). Table 1 presents the ATC classification of

medicinal products and pharmaceuticals intended for human use.

Table 1: ATC Classification of medicinal products, pharmaceuticals intended for human use

Letter Code Group
A Alimentary tract and metabolism
B Blood and blood forming organs
C Cardiovascular system
D Dermatologicals




Letter Code Group

Genito-urinary system and sex hormones

Systemic hormonal preparations, exc. sex hormones and
insulins

Anti-infectives for systemic use

Antineoplastic and immune-modulating agents

Musculoskeletal system

Nervous system

Antiparasitic products, insecticides and repellents
Respiratory system

Sensory organs
Various

<u»mwxBWm vz o T

Adopted from: Guidelines for ATC classification and DDD assignment, WHO 2013

B. Pharmaceuticals in the Environment
1. Sources and Pathways of Pharmaceutical Products into the environment
Worldwide, pharmaceutical products are manufactured and consumed in
gigantic volumes increasingly every year (Bound and Voulvoulis, 2005). “Contaminants
of Emerging Concern” (CEC), as defined by the United States Environmental
Protection Agency (USEPA) - and in several studies in the literature as emerging
contaminants or novel contaminants - are chemicals that are currently being discovered
namely in water resources (USEPA, 2014b). These chemicals have either not been
previously detected in tested environmental samples, or their Measured Environmental
Concentrations — MECs have been shown to exceed specific Predicted Environmental
Concentrations (PECs), set for them before testing (USEPA, 2014b). Pharmaceuticals,
including personal care products, are considered one of the priority CECs that are
currently being investigated by the USEPA. This is mainly due to these compounds

physico-chemical and physiological properties and their prevalent distribution in the



environment (Carballa, Omil, and Lema, 2008) as well as to the potential associated risk
to public and ecological health (USEPA, 2014b).

Pharmaceuticals and their associated compounds (pharmaceutical by-products
or metabolites) enter the environment from the consumption and excretion of these
products and from the improper and uncontrolled disposal of unwanted or expired
medications via the sewerage network (sinks, toilets) or municipal solid waste stream
(household garbage).

Depending on the type of pharmaceutical, dosage, and human physiology,
pharmaceutical products either may be fully or partially converted, or enter the
environment unchanged. A significant fraction of an administered dose of a
pharmaceutical product can be excreted unchanged and in some cases, pharmaceutical
metabolites are altered back into the active pharmaceutical compound through the
action of certain bacteria (Jones, Voulvoulis, and Lester, 2005a).

As for the disposal of unwanted medications, the latter depends on several
behavioral and attitudinal factors of consumers in addition to the inaccuracy or
efficiency in physicians’ prescriptions to medication, which lead to leftovers of
unwanted or unfinished medications (Bound and Voulvoulis, 2005). According to the
literature, these pathways are considered as direct pathways of pharmaceuticals into the
environment. Disposal of pharmaceuticals at the household level in the sewage system
(mostly in urban areas) or within a septic tank or cesspool (rural areas) are one of the
main routes where these products are introduced into the natural water (Bound and
Voulvoulis, 2005). Discarding of pharmaceuticals in the municipal solid waste stream,

deemed to be landfilled as part of national or local solid waste management schemes, is



also common and introduces these products and their metabolites into the environment
through the generated leachate (Bound and Voulvoulis, 2005).

The figure below (Figure 1) presents a schematic illustration of the most
common identified sources/origins of pharmaceutical products (consumption level) and
their by-products pathways into the environment (Mompelat et al., 2009; Bound and

Voulvoulis, 2005).

Non-residential
Households (healthcare facilities, Aquacditure Animal Rearing
manufacturing industries)
Sewerage Network
Run-off Manure and
s animal
Direct %
3 excretions
Discharge
Sewage
Treatment Plant
Bio-solids
Sludge P
Direct Direct generation Generation
Disposal Discharge
(domestic
solid waste Spread
stream)
Septic Tank Effluent .
Leakages and Discharge
Infiltration Surface Water Soil
Resources
Landfills
Leaching
Bank Sum:ﬂyk
. : : Networ
Leaching Groundwater Filtration /”\yater Treatment End Users (Households and
Resources Plant (Potable) Non-residential facilities

Figure 1: Pharmaceuticals Products (PPs): Sources and Environmental Pathways
(Adopted from: Mompelat et al., 2009; Bound and Voulvoulis, 2005)
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2. Occurrence of pharmaceuticals and their associated compounds

After displaying some of the main and significant pathways of how
pharmaceuticals and pharmaceutical metabolites/by-products are introduced into the
environment, this section presents the fate or occurrence of these chemicals in different

environmental compartments, based on main findings in the literature.

o Sewage Treatment Plants and Water Resources

Wastewater treatment technologies showed ineffective results in the removal of
all pharmaceutical active compounds (Tong, Barrie, and Braund, 2011). In some cases,
the presence of these pharmaceuticals interferes with the biological and chemical
treatment processes at these treatment plants, rendering their effectiveness and
efficiency (Tong, Barrie, and Braund, 2011). On the other hand, there is considerable
potential for the degradation of pharmaceuticals’ parent compounds and their
metabolites through the action of certain microorganisms in the sewage treatment plant,
mainly during the secondary phase of treatment (Jones, Voulvoulis, and Lester, 2005b).
Additionally, some pharmaceuticals undergo bio-degradation (degradation by
microorganisms) while being collected and transported, before reaching the wastewater
treatment plant.

As for countries or areas (commonly rural areas) that lack existing or
operational sewage treatment plants, chemicals are expected to be spread into the
receiving environment at relatively higher concentrations than effluent that has
undergone treatment (Santos et al., 2010).

Treated effluent from sewage treatment plants end up in receiving surface

water resources as rivers, estuaries, lakes, etc., and eventually in groundwater resources

11



(wells and springs), that are used as sources for drinking, human consumption,
industrial processes, and irrigation (Santos et al., 2010). The criticality of
pharmaceuticals and pharmaceutical by-products in water resources resides not merely
in the micro-concentrations at which they are detected, but in their affinity to persist and

bio-accumulate in water resources, both ground and surface (Mompelat et al., 2009).

o Soils amended with sludge containing pharmaceuticals

The concentration of pharmaceutical residues in sludge is dependent on
biochemical properties of the product, mainly the octanol-water coefficient Kow, which
is an indicator of the possibility that a compound is segregated into the solid phase and
highly depends on the water solubility of a compound (Bound and Voulvoulis, 2005).
Soils that have been conditioned with sludge containing pharmaceutical compounds are
expected to give rise to possible soil, surface and groundwater contamination
particularly through infiltration and runoff during rainy seasons. Soils amended with
sludge containing pharmaceuticals might also affect the livestock reared on

contaminated land and agricultural crops (Jones, Voulvoulis, and Lester, 2005b).

o Landfilling of municipal solid waste

Upon the review of relevant literature, few studies have investigated the
pharmaceutical waste fraction from the household solid waste stream as compared to
the examination of wastewater effluent in terms of presence and concentration of
pharmaceuticals and pharmaceutical metabolites in water resources (Musson and
Townsend, 2009). When unwanted or expired pharmaceutical products are disposed of

from residences - and other healthcare institutions — in the municipal solid waste stream,

12



these chemicals are expected to end up in landfill leachate in instances where this waste
is landfilled (Tong, Barrie, and Braund, 2011).

The direct disposal of pharmaceuticals into the waste stream poses a risk of
presenting these chemicals in their unchanged state at concentrations that are expected
to be relatively higher than in the wastewater stream undergoing treatment and partial
removal (Bound and Voulvoulis, 2005). Pharmaceutical products once present in the
solid waste stream are likely to undergo physical and chemical changes like degradation
and adsorption (Musson and Townsend, 2009). In a set of conducted studies, landfills
have been identified as potential sources of active pharmaceutical ingredients to the
receiving environment, however the quantification of the concentration of these
ingredients within landfill inputs and their effects on the resulting leachate has not been
studied (Musson and Townsend, 2009). This potential source of environmental
contamination is expected to be exacerbated in instances where there are no
environmentally-engineered landfills with liner and leachate collection systems, open
dumping would potentially cause uncontrolled infiltration of leachate into underlying

groundwater resources (NRDC, 2009).

C. Environmental and Public Health Impacts

The incidence of pharmaceutical compounds and their associated chemicals in
the environment is considered a growing research topic. This has been supported by the
continuous advancement in the analytical techniques providing very low detection
limits ranging between fractions of nano-grams to micro-grams per one (1) liter of
environmental sample, needed for the testing of these “micro-pollutants” in exposed

environmental compartments (Kimmerer, 2009).

13



Worldwide, an estimation of around 3000 different substances are utilized as
pharmaceutical ingredients. Nevertheless, a minute fraction of these substances
(approximately 5%) have been targeted and examined in environmental studies (Lopez-
Serna, et al., 2011). In general, pharmaceutical products utilized for the treatment of
chronic diseases like diabetes, cardio-vascular disorders, epilepsy, are expected to be
found in concentrations higher than medications used for acute medical conditions,
mainly due to the prolonged duration of the consumption of these substances. On the
other hand, over-the-counter (OTC) medications — mainly painkillers and anti-
histamines — are consumed in high quantities mainly due to their dispensing availability
to everyone without the need for a physician’s prescription (Bound and Voulvoulis,
2005).

Common prescription and over-the-counter pharmaceutical products consumed
by humans are detected in surface and groundwater resources samples at concentrations
that are generally considered very minute to induce any risk to humans from the acute
exposure to them. However, little is known about the other non-target organisms found
in the environment, mainly the aquatic ecosystems in exposed water resources, and the
potential effects from the exposure to individual pharmaceutical compounds or a
mixture of pharmaceuticals (sometimes termed as “pharmaceutical cocktails’) (Lopez-
Serna, et al., 2011; Tong, Peake, and Braund, 2011; Ziylan and Ince, 2011).

Potential for resource contamination from the presence of pharmaceuticals and
pharmaceutical metabolites and by-products is higher in countries where treated effluent
reclamation and reuse is widely practiced. The demand on effluent reclamation and
reuse is expected to increase with the increase in demand and pressure on water

resources, particularly in cases where alternative methods are sought (Jones, Lester and

14



Voulvoulis, 2005b). In the United States, for instance, some states reclaim
approximately 80% of municipal wastewater that is reused in other applications (Yu,
Bouwer, and Coelhan, 2006). As such, increasing the use of reclaimed water is likely to
result in increasing the potential for contamination from micro-pollutants like
pharmaceuticals. Similar practices of indirect water recycling bring about public health
concerns, mainly to downstream receptors, where treated wastewater is discharged into
waterways like rivers and streams, which are used as sources of potable water supplies
(Jones, Lester, and Voulvoulis, 2005a; b). On the other hand, in cases where developing
countries lack the capacity for wastewater treatment or suffer from inefficient or
ineffective treatment systems and withstand the shortage of clean and suitable water
resources, raw wastewater is used a direct source of irrigation water and is directly
discharged into nearby water ways. Having not undergone any form of treatment, the
concentrations of pharmaceutical compounds and their metabolites/by-products are
expected to be relatively higher compared to the discharge or use of treated effluent.

Several investigations have revealed that synergism among the different
pharmaceuticals and pharmaceutical metabolites and by-products present in the
environment induce a relatively higher toxic effect than the exposure to individual
pharmaceutical products (products from same therapeutic class) (Lopez-Serna, et al.,
2011).

A diversity of environmental investigations carried out on the presence of
endocrine-disrupting pharmaceutical compounds in the aquatic environment revealed
that the most detrimental effects are limited to the feminization of fish that reside near
the outlets of wastewater treatment plants (Bound and Voulvoulis, 2005). Such

pharmaceuticals are found to act on non-target organisms, in this case fish populations,
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by disrupting their endocrine systems even at very minute concentrations (1 nano-gram
per 1 liter) (Bound, Kitsou, and Voulvoulis, 2006).

Another eco-toxicological impact from the presence of pharmaceuticals and
pharmaceutical metabolites and by-products in water resources includes the potential
for pathogenic bacterial resistance, through the creation of pathogenic resistant strains
(Bound, Kitsou, and Voulvoulis, 2006) due to the presence of high concentrations of
antibiotics in water resources. Not only does the presence of antibiotics promote
bacterial resistance, but it also interferes with wastewater treatment that relies on
biological processes by inhibiting the action of microbial colonies (Jones, Voulvoulis,
and Lester, 2003a; b).

Humans and other organisms are expected to be directly exposed to micro-
pollutants, such as pharmaceutical compounds and by-products, in water namely
through potable water (ingestion) that has been contaminated with these compounds.
Nevertheless, the present literature lacks any proven risks on human health from the
exposure to pharmaceutical compounds present in the environment, mainly potable
water supplies (Jones, Lester, and VVoulvoulis, 2005b). Humans are also indirectly
exposed to pharmaceutical compounds in water compartments through skin contact in
bathing and swimming waters that are supplied from reused treated effluent sources, or
from the ingestion of crops that have been cultivated in sludge-conditioned soils or
irrigation water supplied from treated effluent sources (Jones, Lester, and Voulvoulis,
2005a). As for the prevailing public health concerns associated with the presence of
pharmaceutical compounds in water resources, namely in drinking water resources, the

most suspected consequences of humans’ exposure are the development of antibiotic
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resistances and the lowering of sperm count in males (Jones, Lester, and Voulvoulis,
2005a).

Over the past decades, concerns revolved around accidental poisoning of
children from improper storage of pharmaceuticals. As a result, regulations have
focused on the safe use of pharmaceuticals rather than on the methods of disposal and
management (Musson et al., 2007). Consequently, pharmaceuticals are commonly
flushed down the sewage system or discarded in the garbage. According to Hinchey et
al., 2009, pharmaceutical products are considered the most prevalent poisoning
exposure category in the United States, where improper storage and disposal (in the
solid waste stream) constitute a critical source for accidental poisoning. According to
statistics, approximately thirty per cent of children under the age of five die due to
unintentional poisoning yearly (Hinchey et al., 2009; Glassmeyer et al., 2005).
Moreover, the stockpiling of unwanted and expired pharmaceutical products or their
improper storage might lead to accidental ingestion and poisoning in adults, particularly
the elderly who are considered the most likely highest consumers of prescription
medications (Hinchey et al., 2009; Glassmeyer et al., 2005). Moreover, hoarding of
unwanted or expired medication or giving them out to friends or charity, may increase
the risk of unintentional poisoning from inadequate medications, particularly
prescription ones (Castensson and Ekedahl, 2010). Drug diversion and misuse are also
likely to take place due to the unsecured storage and disposal of prescription
medications, critically narcotics, which might give rise to health and social adverse

outcomes (Hinchey et al., 2009).
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D. Household Pharmaceutical Waste Management

Internationally, estimations on the yearly average per capita consumption of
human-use pharmaceutical products are approximately 15 grams (in weight). This
figure, however, increases significantly in the majority of developed countries to reach
approximately 50 to 150 grams of pharmaceutical products per capita per year (Lopez-
Serna, et al., 2011).The following sections present a succinct overview of some of the
internationally reclaimed countries and unions that have addressed the issue of
pharmaceuticals, particularly pharmaceutical wastes from non-healthcare facilities
(residential level) and some case studies conducted in developing countries (regional)

addressing the issue of household pharmaceutical waste management.

1. Developed countries

e United States

In the US, the estimated human use of pharmaceuticals has inclined (doubled)
from 2 billion to around 4 billion annual prescriptions between years 1999 and 2009
(Tong, Peake, and Braund, 2011). It is expected that the methods of disposal of
unwanted or expired pharmaceutical products are mainly influenced by the regulations
set by the U.S. Drug Enforcement Administration (DEA) that has stringent control over
the transfer of medications and other controlled substances (narcotics and tranquilizers)
(Bound and Voulvoulis, 2005).With the absence of a nationwide pharmaceutical waste
take-back scheme in the U.S., 35% of unused pharmaceutical products are being

directly discharged into the sewerage network (\VVollmer, 2010).
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More than 70 different pharmaceutical compounds have been identified in
groundwater and surface water resources in the United States, at concentrations ranging
between 0.01 and 1 micro grams per liter (ug/l) (Yu, Bouwer, and Coelhan, 2006).

In the United States, unwanted pharmaceutical products resulting from
households are generally considered as municipal solid waste and are not regulated as
hazardous. Knowing that a specific line of pharmaceutical products falls under the
Resource Conservation and Recovery Act (RCRA) for hazardous wastes, however,
pharmaceutical waste generated at the residential level are exempted from the RCRA
classification (RCRA exemption: "Household Hazardous Waste" at 40 CFR
261.4(b)(1)). Despite this fact, the USEPA has constantly advised that collection
schemes for household hazardous wastes (including pharmaceutical wastes) should
manage household pharmaceutical waste as hazardous waste, even if not mandated by
U.S. legislature. The USEPA has continuously advised the incineration of household
pharmaceutical wastes as a method for disposal, as it is considered an option that is
relatively safer in terms of environmental concerns (by reducing the presence of these
contaminants in water resources) and diversion concerns (use of pharmaceuticals in an
illegal way) (USEPA, 2014b).

Additionally, the U.S. White House Office of National Drug Control Policy
issued in year 2007, a guidance on the proper disposal of unwanted prescription
medications which guides consumers to dispose of their unwanted products along with
their domestic solid waste stream or maximize their use of existing pharmaceutical take-
back programs instead of disposing unwanted products into the sewerage network
(Musson and Townsend, 2009). The National Institutes of Health (NIH) and the Centers

for Disease Control (CDC) in the United States have encouraged the development of
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new methods for de-activating, neutralizing and de-forming unwanted and expired
pharmaceutical products by consumers to assist disposal methods at households
(University of Wisconsin Cooperative, 2012). Such an approach is not likely to divert or
minimize the potential impacts of pharmaceuticals on the receiving environment,
however, is expected to safeguard household residents from accidental or even
intentional misuse of leftover medication.

The United States Environmental Protection Agency (USEPA) has taken into
account the issue of unwanted and expired pharmaceuticals take-back programs. It
defines the latter as “collection methods aimed at reducing the quantity of unused
pharmaceuticals entering the environment and reducing the amount of drugs available
for diversion, theft, or accidental poisoning” (Thach, Brown, and Pope, 2013).

Non-residential sources of pharmaceutical waste, that may include hospitals,
clinics, nursing homes, and pharmacies, are generally managed by entities known as
“reverse distributors.” Reverse distributers are responsible for sorting returned
unwanted pharmaceutical products and secure the adequate disposal methods. In some
settings, reverse distributers are responsible for returning unwanted pharmaceuticals to
the manufacturer. It is to be noted that such contractors do not accept unwanted
pharmaceuticals dispensed to patients or generated from households mainly because the
quality of such products might be at question, depending on the proper dealing and
storage of individuals, and thus, will render the product as a non-profitable item that
they will not be paid for (Musson et al., 2007).

Pharmaceutical take-back programs take the following three main forms:
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— One-day events: that require extensive organization and coordination;
permanent or continuous collection through drop-off points in
authorized places like pharmacies or police stations;

— Deposit systems: where consumers deposit a certain amount of money
when purchasing a medication to assure the return of unwanted or
expired products for reimbursement; and

— Extended producer responsibility schemes where drug manufacturers
organize and implement collection of unwanted and expired
pharmaceuticals from participating pharmacies (Dobis, Cosler, and
Polimeni, n.d.).

It is to be noted that the latter scheme (extended producer responsibility) has
started to gain attention in the United States, as a preferred method of managing “post-
consumer drug waste” (Daughton, 2013). However, this type of scheme has been
confronted with the opposition of drug manufacturers, mainly due to the liability and
high costs such a scheme entails. In 2012, the state of California (Alameda County) was
the first to attempt legislating extended producer responsibility for the management of
household pharmaceutical waste; however was soon opposed by the pharmaceutical
industry stakeholders (University of Wisconsin Cooperative, 2012).

More than thirty permanent pharmaceutical take-back programs and one-day
events have been established across the United States (Simons, 2010). According to
studies conducted for assessing the efficacy of existing household pharmaceutical take-
back programs and schemes, such programs have been confronted with many
challenges. Some of the most common challenges include: regulatory and legal

challenges, logistical and equipment costs, lack of sustainable resources (financial and
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human), low public awareness and consumer resistance, and limited local state capacity
for dedicating specialized disposal sites (Simons, 2010; University of Wisconsin
Cooperative, 2012).

According to Simons, 2010, the most substantial challenge faced by
pharmaceutical take-back programs are the existing laws and regulations that play a
restrictive role on some cases (Simons, 2010). With reference to the Controlled
Substances Act, the DEA, supported by the USEPA and the FDA regulations, only
permits consumers to return controlled medicinal substances to a manufacturer in the
event of a recall and not as part of a regular pharmaceutical take-back program (Simons,
2010). This is expected to significantly impair the collection of unwanted and expired
controlled medications through mail-back collection events or other take-back schemes.
In addition, Federal and State regulations mandate the presence of a local or state law-
enforcement officer for the disposal of unwanted and expired controlled medications,
impairment in terms of opportunity costs. Several take-back programs involving
community pharmacies are incapable of accepting returned controlled substances for
disposal due to the before mentioned restrictive DEA regulations (Thach, Brown, Pope,
2013).

Experience has proven that substantial costs need to be invested for
establishing a national pharmaceutical collection and disposal program that is readily
available to the public consumers (Tong, Barrie, and Braund, 2011). Some planned
permanent disposal programs using secured drop-off containers are expected to have
capital costs of more than $300,000 (Simons, 2010). The state of Maine in the US has
been considered one of the proactive states in terms of establishing and implementing

household pharmaceutical take-back programs. The Public Law of 2003, Chapter 679
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conceived the Unused Pharmaceutical Disposal Program that comprises a mail-back
collection scheme of pharmaceuticals from households. This program, however, still
awaits funding resources and needs certain regulatory and statutory requirements
(Musson et al., 2007). This is also synonymous for the pharmaceutical waste collection
programs in the state of Wisconsin, where these programs are considered unsustainable
mainly due to the insufficient funding resources (University of Wisconsin Cooperative,
2012).

Pharmacies also play a limiting role in establishing, participating and
sustaining pharmaceutical take-back programs, mainly due to overhead restricting
regulations and laws that govern them. The main concerns expressed by pharmacies
include: the public perception that pharmacies might reuse returned products, the
possibility of disclosing patient confidential information in cases where patient
information is written on returned containers, regulations related to the return of
controlled medications (like those set by the DEA in the United States), and the possible
legal restrictions related to accepting products that have been already dispensed by a

different pharmacy (Musson et al., 2007).

e Canada

Similarly, a survey carried out in Canada in the year 2008 revealed that 39% of
households dispose of unwanted pharmaceuticals through the municipal sewerage
network or along with the municipal solid waste stream or even by burying them
(Vollmer, 2010). This is reflected on the types and quantities of chemical contaminants
entering the water resources of downstream areas. In the 1996 year, the Medications

Return Programs were launched by the pharmaceutical industry in Canada and British
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Columbia. The Medications Return Programs are considered a safe and practical
method for households to dispose of their unwanted pharmaceuticals, diverting them
from wastewater streams and landfills. Three classes of medications are enlisted under
these Programs and include prescription medications, over the counter medications in
oral dosage form and natural health products in oral dosage form (Health Products
Stewardship Associated, 2014). In the year 1999, the Health Products Stewardship
Associated was registered as a non-profit organization to meet the governmental and
environmental concerns on the proper collection and disposal of unwanted and expired
pharmaceutical products, and was managed by a board of pharmaceutical manufacturing
industries that are held liable for setting up and managing the Medications Return
Programs in Canada. (Health Products Stewardship Associated, 2014). As a result of
implementation, more than 75% of pharmacies were part of the program accepted
expired and unused pharmaceutical products from consumers, thus providing a safe and

controlled collection mechanism of such type of waste (Gualtero, 2005).

e European Union EU

In general, aging countries, like many countries in Europe, are assumed to have
higher concentrations of pharmaceuticals and their by-products, and pharmaceutical
waste (unwanted or expired) in the environment compared to countries of young
populations (some Middle Eastern countries) (Keil, 2010). It is to be noted that, there is
no Europe-wide overview on the quantities or volumes of unused pharmaceuticals or
available data on their return rates (VVollmer, 2010). Individual country basis studies
have been conducted for estimating the quantities and volumes of pharmaceuticals

consumed by the public. For example, the study carried out by Bound and Voulvoulis in
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2010, estimates that approximately 100 tons of medications were prescribed in
Germany in year 1995 (Bound and Voulvoulis, 2006)
In Europe, the rate of collection of unused/expired pharmaceutical products
varies considerably and is influenced by several factors. These include:
— Quantities of dispensed pharmaceutical products,
— Changes in consumers’ compliance with the uses of these products,
— Lack of knowledge or awareness regarding the existing take back or
return schemes, and their knowledge of the potential environmental
impacts the improper disposal of pharmaceuticals might pose

(Vollmer, 2010).

According to the findings of a European-wide survey carried out by the
European Environment Agency (EEA) in year 2008, most European countries have
well-established existing pharmaceutical waste (unused or expired) return schemes that
are carried out in cooperation with pharmacies (Vollmer, 2010). Results of the
conducted Europe-wide survey revealed that ten European countries have set legal
obligation for pharmacies to participate in a household pharmaceutical waste take-back
scheme and they are: United Kingdom (UK), Norway, Lichtenstein, Iceland, Lithuania,
Estonia, France, Croatia, Denmark and Belgium (Vollmer, 2010).

In Germany, for instance, approximately 1,400 tons out of 4,000 to 7,000 tons
of unused pharmaceutical products are disposed of by Vfw-REMEDICA and
MEDIrecycling pharmaceutical take-back systems each year. REMEDICA in Germany

is a return and disposal system for disposed pharmaceutical products that have exceeded
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their expiry dates. A network of approximately 4,000 pharmacies, are participants in
this system (RECLAY Group, 2014).

CYCLAMED in France is another example of a take-back system that collects
expired and unused pharmaceuticals, where joint efforts were invested between
pharmacies, wholesale distributors and pharmaceutical companies to establish a system
that has succeeded in diverting large quantities or unwanted and expired medications
and transforming them into energy through incineration (\Vollmer, 2010). In 2009,
energy (in the form of heat and electricity) was recovered from approximately 14,000
tons of leftover medications using 52 incinerators in conformity with the applicable
standards (CYCLAMED, 2014).

In the European Union (EU), guidelines for the risk assessment of new
pharmaceuticals are being developed. Risk assessment for new pharmaceuticals
employs equations that calculates the predicted environmental concentration (PEC) of a
certain pharmaceutical active ingredient and compares it against available toxicological
data that has been previously acquired through testing (Bound and VVoulvoulis, 2006). It
is to be noted, however, that both current and proposed guidelines on risk management
disregard the pathways of disposal when calculating the Predicted Environmental
Concentrations (PECs) of pharmaceutical compounds (Bound and Voulvoulis, 2005).

With reference to the available legislative texts governing the countries within
the European Union (EU), pharmaceutical waste generated from households is not
defined as hazardous, despite the considerably hazardous characteristics of a wide set of
this type of waste on the receiving environment and human health (Vollmer, 2010).
Nevertheless, many countries of the EU have individually dealt with pharmaceutical

waste as hazardous waste that requires special collection and treatment. Some of the
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29 ¢

terms used to define this type of waste include “harmful waste”, “problematic waste”,
“special waste”, and “dangerous waste” (Vollmer, 2010). An example of such is the
Austrian Land Styria (Steiemark) Government where it publishes its data on non-

utilized pharmaceuticals (pharmaceutical wastes) as hazardous wastes (Vollmer, 2010).

e Australia

A very successful take back program of pharmaceutical waste from households
is the Return Unwanted Medicines (RUM) Project that was established in Australia,
where unwanted and expired medications are collected from homes by community
pharmacies (approximately 300 tons per year) at no cost. Collected medications are then
incinerated at high temperatures as per the USEPA approved method of disposal (RUM
Project, 2011).

Operating costs are mostly provided by the Australian Department of Health
and Aging in addition to the partial support from the pharmaceutical industry
(CalRecycle, 2010). The RUM Project is managed by a national non-profit
organization, the National Return and Disposal of Unwanted Medicines Limited that
was established solely for the implementation of RUM (Return Unwanted Medicines
Project 2011). The Project established protocols related to the management of this type
of waste from households (Gualtero, 2005). Beneficiaries from this Project are not
required to differentiate or segregate controlled medications from uncontrolled because
pharmacies receive both kinds of prescription medications, in contrary to the existing
take-back programs in the US, which are restricted by the DEA regulations
(CalRecycle, 2010). This is expected to gain acceptance mainly due to the practicality

consumers would sense when returning their unwanted pharmaceuticals. The RUM

27



Project collection costs per capita are comparable to other similar international
pharmaceutical take-back programs; however, the Project falls behind these
international programs in terms of its per capita collection rate (CalRecycle, 2010).
Approximately 30 tons were collected at pharmacies, per month, by the RUM Project in

Australia between the period of July year 2003 and June 2004 (Musson et al., 2007).

2. Developing Regional countries

In general, limited resources are made available in developing countries for
prioritizing and managing environmental health issues (Orloff and Falk, 2003). Table 2
below succinctly presents examples of studies conducted in some regional countries

related to pharmaceutical waste management at the residential level.
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Table 2: Summary table on studies conducted in some regional countries related to pharmaceutical waste management at the residential level

Country
(Case Study)

Study Objectives

Methods

Main Findings

Author(s), Year

Iran (Isfahan
city)

Type identification and
guantity estimations of
pharmaceutical
products stored in urban
households in Iran.

Extent of medication
wastage.

January 2002 — June 2002
512 randomly selected
households

Survey questionnaire as
study instrument

Variables found to have statistically significant
relationship with quantities of stored

medications within households:

Main factors shown to contribute to
unjustifiable increased consumption in
pharmaceutical products in Iran include:
Low prices of generic medications; and
An unfastened health care system.

Annual mean wastage of pharmaceutical
products from households was about 48,000

Literacy among fathers;

Presence of one or more chronic medical

condition;
Insurance coverage;

Household economic status; and
Household siblings’ medically-related jobs.

medicinal products.

Zargarzadeh,
Tavakoli, and
Hassanzadeh, 2005

Jordan (North,
Irbid
Governorate)

Estimation of
medication wastage and
its economic cost
(impact on national
economy).

Assessment of the lack
of public awareness
regarding medication
use and storage within
households.

April year 2007 to August
2007

435 systematically
randomly selected
households

Survey questionnaire as
study instrument

Findings of the study showed that the tested
variables that have a statistically significant
relationship with the quantities of medications

stored within households are:

Father’s level of education,;

Number of chronic medical conditions

within the household;
Household area; and

Families who have siblings with medically-

related jobs.

Al-Azzam, et al.,
2012
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Country
(Case Study)

Study Objectives

Methods

Main Findings

Author(s), Year

2835 medicinal products were reported during
survey: 65.3% were in use, approximately 94%
of these products were not expired; about 95%
of pharmaceuticals were stored in the
refrigerator.

Saudi Arabia (22 e
randomly-

selected cities)

and Gulf

countries (4

capital cities)

Identification of the
extent of medication
use and wastage among
families in the Arabian
Gulf countries, with an
emphasis on Saudi
Arabia

Year 2001

1641 households (1554 in
Saudi Arabia and 87 in
other Gulf countries)
Survey questionnaire as
study instrument

Main contributing factors shown to contributed
in an increase in pharmaceutical waste
generation at the residential level included self-
medication, which is greatly impacted by the
household’s economic status and patient
noncompliance to prescriptions and most
importantly, the provision of medications free of
charge to people who seek them from
governmental health facilities.

Abou-Auda, 2002

Kuwait (public o
general
hospitals)

Examine the practices
and assess the attitude
of Kuwaiti patients
pertaining to the proper
disposal of unwanted
pharmaceutical
products in Kuwait.

April — July 2004

300 patients/family
members

Pre-tested self-
administered
questionnaire as study
instrument

The study came up with results on storage and
disposal methods of pharmaceutical waste at the
residential level:

e Most common method for disposal of
unwanted pharmaceutical products was
through the garbage (77%) or down the sink
(11%).

e Most (approximately 50%) preferred
disposal method for unwanted medications
was the option of having a collection return
program to pharmacies.

Abahussain, Ball,
and Matowe, 2006
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Country
(Case Study)

Study Objectives

Methods

Main Findings

Author(s), Year

Sudan

Examine the rate of
household
pharmaceutical
products and identify
community habits in
using medications in
different parts of
Sudan.

January — February 1998
469 household units
Pre-tested self-
administered
questionnaire as study
instrument

The study revealed that the quantity of stored
medications in households is most influenced by
the educational level. Interviewees with high
education levels (university) tended to store
medications relatively more than interviewees
of lower

education levels (secondary and primary).
Education was also associated with the level of
patient compliance to the medication
consumption that is reflected eventually on the
quantities of pharmaceutical waste generated.

Yousif, 2002

Sultanate of
Oman (public
primary health
care facilities
across 10
different regions)

Investigate common
problems associated
with the use of
pharmaceutical
products for enhancing
affordability, and
accessibility to
appropriate use of
medicines by health
care providers and the
public consumers in
Oman.

Years 2006 - 2007

6675 Omani patients
interviewed at exits from
75 public primary health
care facilities
Cross-sectional pilot-
tested questionnaire as
study instrument

The study showed that more than 55% of
respondents reported storing their medication in
the refrigerator while 17% use the stored
medications without looking at their expiration
dates.41% maintained leftover medication for
future use while 12% reported that they return
the unused medications back to a pharmacy or
health care facility.

Sultanate of Oman
Ministry of Health,
2009
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CHAPTER 111
METHODOLOGY

A. Review of Relevant Literature

A review of published literature was prepared for the comprehensive
understanding of the most common types of pharmaceuticals used at the residential
level and pharmaceutical waste management (attitudes and behavior of consumption,
collection, and disposal) at the international, regional, and national (if available) scales.
A review of the relevant international and national legislative and administrative
frameworks was also carried out. Residential pharmaceutical waste collection or take

back schemes or programs were explored at the international and regional levels.

B. Study Area: Administrative Beirut Area

In principle, the study area was identified based on its representativeness,
accessibility and convenience to the research project in question. The Administrative
Beirut Area (ABA) constitutes the study area of the pilot project. The ABA is divided
into thirteen (13) zones which are: Beirut Central District, Mina El Hosn, Marfa’, Ain
El Mraisse, Ras Beirut, Msaitbe, Zgaq El Blat, Mazraa, Bachoura, Saifi, Achrafieh,
Rmeil, and Moudawar. Three (3) of these 13 zones are nonresidential; Beirut Central
District, Mina El Hosn, and Marfa’. Given that the research study targets the
management of pharmaceutical waste at a residential level, these 3 zones were excluded
from the study area. Figure 2 below presents a map of the ABA with the cadastral limits

of each of its zones along with their respective population figures (as per the CAS 2007
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Report). Zones excluded from the study (Port, Minet el Hosen and Beirut Central

District) are shaded in grey.
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Administrative Beirut Area (Study Area)

Lebanon

Figure 2: Map of study area: Administrative Beirut Area with respect to Lebanon
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C. Study Instrument

A pre-tested survey questionnaire was developed and used for the acquisition
and collection of data. It comprises a structured, standardized, closed-ended and coded
set of questions (Refer to Annex 4). The questionnaire was structured and developed to
meet the set objectives of the study. The questionnaire primarily tackles:

1. Most common pharmaceutical types (uses) and estimated quantities
consumed by residents at the household level;

2. Residents’ most common practices in terms of pharmaceutical waste
management (storage and disposal);

3. Residents’ knowledge and perceptions of any potential environmental or
public health impacts that may result from residential pharmaceutical waste
mismanagement;

4. Residents’ knowledge or awareness on proper household pharmaceutical
waste management practices;

5. The most common incidents/accidents related to or resulting from
mismanagement of residential pharmaceutical waste; and

6. Residents’ willingness to participate in any future pharmaceutical waste

disposal or collection or “take back” system or program.

D. Study Design
1. Unit of Analysis and Sampling Unit
The unit of analysis (study subject) of the study at hand is the household

member (interviewee).
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The sampling units that made up the study sample are the residential

households in ABA.

2. Sample Size

In principle, it is to be noted that depending on the variables to be tested and on
the main objective of the carried out study, a sample size (of household units) is
determined. In Lebanon, there is no recent census that can serve as a reference for
nationwide population figures. With reference to the population figures provided in the
Central Administration of Statistics (CAS) Report for year 2006, ABA is expected to
house a population of approximately 400,000 inhabitants (CAS, 2007).

For the calculation of a sample size representative of the ABA and feasible for
the purpose and objectives of the research study, and given that the study was set to
explore a set of binomial variables, the below formula has been adopted for calculating

the sample size:

2, _
n =220 (Eq. 1)

Where, n = required sample size; t = confidence level at 95% (standard value
of 1.96); p = estimated prevalence of the outcome variable of interest; and m = margin
of error at 5% (standard value of 0.05).

From the review of several international and regional studies pertaining to
pharmaceutical waste management at the residential level, the prevalence (percentage)
of surveyed individuals (representative of households) who disposed of their unwanted
pharmaceuticals (either through the wastewater network or in the garbage stream) was
explored. Accordingly, given the absence of any national or local pharmaceutical waste

collection or “take-back” program and lack of general awareness among household
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residents and the findings of several regional studies on pharmaceutical waste
management at the residential level (which might be considered culturally comparable),
the expected prevalence of disposal of unwanted pharmaceuticals at the residential level
in the urban context of the ABA was initially expected to be 75%. As such, the study
sample size was estimated to be equal to 287, rounded to 300 (household units, and was
adopted for the purpose of this research study. Having a target sample size of 300
households, and accounting for a non-response rate of 26.66%, a total of 380

questionnaires were distributed for the purpose of this study to meet the set target.

3. Sample Selection Technique

After defining the study area, and based on the population figures for the year
2006 as provided by the Central Administration of Statistics (CAS) 2007 Report for
ABA, the distribution percentage of randomly selected houses was calculated per each
ABA residential zone, relative to the zone’s surface area and population density. The
2006 figures were considered as baseline due to the absence of more recent
demographic data of the area under study. Only residential buildings (apartments and
standalone houses) were included in the random sample selection process; commercial
buildings were excluded from the study sample. Random samples of digitized and geo-
referenced residential buildings were taken from each zone to choose the buildings to be
targeted. Household units, within each randomly chosen residential building, were then
randomly selected. In the event of a non-response, rejection, and inaccessibility, an
adjacent left-side building or household unit was selected. Table 3 below presents the
population distribution (in percentage) and the surveyed number of households for each

residential zone in ABA.
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Table 3: Target study survey population based on 2006 baseline figures in ABA

Zone Baseline Population _ Po_pulf:_ltion T%I;g;ljligig\:]ey
(YYear 2006)* Distribution (%) (households)

Medawar 6,498 1.99 6

Ain el-Mreissé 6,754 1.67 5
Ras Beyrouth 48,189 11.95 36
Zoukak el-Blatt 15,587 3.86 12

Saifé 3,168 0.79 2
Rmeil 33,260 8.25 25
Msaitbe 90,437 22.42 67
Bachoura 15,896 3.94 12
Achrafieh 68,514 16.99 51
Mazraa 113,516 28.14 84
401819 100 300

* CAS 2007 Report (CAS, 2007)

E. Data Management
1. Data Entry

Data was coded and entered for subsequent analysis using a computerized
software program, the latest version (v.20.0.0) of Statistical Package for Social Sciences
for Windows (Venables and Ripley, 2002). Quality control was applied to the entered

data to detect and mitigate for any entry errors or inconsistencies.

2. Data Analysis

Following the primary data collection process, secondary data analysis was
carried out. Data processing and analysis was carried out with the use of two software
environments for statistical computing: SPSS® (Venables and Ripley, 2002) and the

nnet® package in R® (R Core Team, 2013).
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Descriptive statistics of the study sample were carried out to present the
frequency distribution of the sample’s: socio-economic and individual characteristics
(health conditions), types of prescription and over-the-counter pharmaceutical products,
estimated quantities of prescribed medications, respondents’ behavior, attitudes,
knowledge and perceptions regarding management of household unwanted medication
and their willingness to participate in future. Continuous variables (age, quantities of
consumed prescription pills) were reported in terms of mean and standard deviation.

After identifying the main outcomes to be explored by the study and the
potentially associated predictors, three (3) statistical models were developed for the
purpose of the study.

e Model 1, comprising a set of potentially-significant predictors expected to
be associated with the main outcome: “willingness to participate in a future
household pharmaceutical waste collection/take-back program” (Outcome
1). Possible associations between predictors and the outcome are tested
using this model that will be helpful for future policy making and
planning.

e Model 2, made up of a set of potentially-significant predictors expected to
be associated with the main outcome: “willingness to participate in a
future household pharmaceutical waste collection/take-back program for a
fixed fee” (Outcome 2). Factors that are found to affect the tested outcome
variable within this model will be useful for future policy and planning
considerations.

e Model 3, consisting of a set of potentially-significant predictors that might

influence “respondents’ preferred choice of a future pharmaceutical waste
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collection/take-back program” (Outcome 3). Significant factors found to
be associated with the choice preference of one option over the other are

expected to be valuable for subsequent related studies.

a. Models 1 and 2: Multivariate Regression Analysis

Statistical analyses were carried out on SPSS® and R to investigate possible
associations between predictor variables (independent variables) and the main outcome
variables (dependent variables) for each Model. A cut-off point for statistical
significance was taken at o = 0.1, where a P-value less than 0.1 indicates a statistically
significant association at the 90% level. Binary logistic regression for univariate
analysis was initially performed to test for any significant association between the
predictor variables and the respondent variable. Unadjusted Odds Ratio (OR) for each
significant predictor variable was obtained at the 90% confidence interval.

Following univariate regression analysis, multivariate logistic regression was
carried out for identifying the best combination of predictor variables of each outcome
of interest. Backward model selection technique was applied to the full model that was
initially constructed, where every step consisted of dropping one variable at a time
pruning down the model into a final parsimonious model with the lowest Akaike
Information Criterion (AIC) score.

The multivariate regression model, comprising more than one predictor, was

calculated using the following formula:

In (ﬁ) = log (odds) = a + BoXo + B1X1+ B:Xz + BuXn+e  (EQ.2)
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Where: P is the probability of the event of the dependent variable Y, « is the Y
intercept parameter, ;i are the slope parameters, X; are the predictor independent

variables, and ¢ is the error term (Rosburg, 2010).

b. Model 3: Multinomial Logistic Regression Analysis

A nominal outcome variable is modeled with the tool of a multinomial logistic
regression whereby the odds (or log odds) of the outcome are modeled as a linear
combination of the tested predictor variables (Bruin, 2006; Hasan, Zhiyu, and Mahani,
2014). As such, a multinomial logistic regression model was selected in attempt for
finding predictors that can explain a respondent’s preference towards a given future
household pharmaceutical waste collection program. A cut-off point for statistical
significance was taken at oo = 0.1, where a p-value less than 0.1 indicates a statistically
significant association. The nnet® package in R® was used to fit the multinomial logistic
regression. Note that the original five groups of Outcome 3 were re-coded and
recombined into 3 main groups: Group 1: “Return to pharmacy”’; Group 2: “Public
sector intervention” which includes the options “Store in separate bags to be collected
by municipality” (originally Group 3) and “Store in separate bags and dispose of in

public drop-off points” (originally Group 4); and Group 3: “Give to people in need”.

F. Ethical Considerations

The study addressed respondents from randomly-selected households located
in the Administrative Beirut Area. Survey questionnaires that were administered to
human participants were built in accordance to the guidelines and policies on human
participants/subjects for Social and Behavioral Sciences, as set by the International

Review Board (IRB) at the American University of Beirut (AUB). Demographic, socio-
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economic, medical, behavioral and attitudinal data were collected and aggregated
without any use of identifying questions or remarks. Data were solely used for the
purpose of the Project and were properly controlled, managed and retained by the
Principal Investigator (PI). There are no perceived direct or indirect risks or benefits
associated with humans’ participation in the Project and respondents’ participation was
strictly voluntary. An IRB-signed written informed consent, including the Project
objectives and all relevant details, was provided to and signed by participants prior to
the start of administering the questionnaire. A brief guidance note was prepared
outlining some international “agreed upon” proper disposal practices of unwanted
medication generated at the residential level (to be considered for dissemination during
later stages as per relevant protocol) (Refer to Annex 5). No conflict of interests is

declared.
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CHAPTER IV
RESULTS AND DISCUSSION

A. Respondents’ demographic, socio-economic, and health characteristics

A total survey of 300 household questionnaires was collected from the
Administrative Beirut Area (ABA) during the period between February and April 2014.
Study response rate was 73.34%. The sample consisted of 51% female respondents
versus 49% males (Refer to Table 4 below). The mean age of the surveyed sample was
around 49 years (age ranging from 17 to 88 years) with the majority of respondents
falling between 18 and 65 years old compared to the general population in Lebanon,
where 67.1% of the general population falls within the age range of 15 — 64 years
(World Health Organization, 2010). The mean household size (in terms of occupants)
was approximately 2 members (mean of 2.24) per household. According to the
Multiple Indicators Clusters Survey of year 2009, only 13.7% of the total households in
Lebanon are made up of 2 members, while 22.5% comprise of 4 household members
(CAS, 2009). The survey and national figures on the mean household size are relatively
smaller compared to some regional Arab countries, where the mean household range is
around 6.60 members in countries like Saudi Arabia, Kuwait, and Sultanate of Oman
(Abu-Auda, 2002). Fifty per cent (50%) of respondents held a university degree or its
equivalent (vocational education), while 37% have only attained secondary level school
education, and 12.7% have reached elementary education or less. These figures are not
considered comparable to the national percentage distribution of residents with respect
to attained educational level, where 15.4% of the population have attained university

education and 16.2% have secondary education (CAS, 2009). The relatively high
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percentage of respondents holding a university degree might be due to the mean age of
respondents (49 years), their socio-economic status and the different cultural
characteristics compared to rural areas.

Sixty-two per cent (62%) of interviewed respondents were employed by the
time of the survey, while the remaining 38% were unemployed and distributed as full-
time homemakers, university students, and retirees (Table 4). Approximately 46% of
surveyed households had a monthly household income ranging between 1,000 and
3,000 USD, followed by 36% whose household income was less than 1,000 USD (Table
4). According to these findings, the majority of surveyed households have an income
higher than the minimum wage of 450 USD (as per Decree N° 7423, 2012). As for an
estimation of the yearly household expenditure on medication, 36% of respondents said
they spent more than 1,500,000 Lebanese pounds (equivalent to 1,000 USD) per year on
medication (Table 4) compared to 64% who spent less than 1,500,000LBP per year.
Despite the high prevalence of chronic diseases reported among those who had a
medical condition by the time of survey, a relatively small fraction have reported
spending less than 1,000 USD annually on medication. This might be due to the fact to
the reimbursement of medication provided by the NSSF, which constituted the most
common type of health insurance reported by the study respondents (mentioned
hereafter). It is worth mentioning that nationally, the country Brief Report prepared by
BLOMInvest Bank in year 2012 has stated that Lebanon was found to have the highest
pharmaceutical per capita expenditure (approximately 3.2% as a percentage of GDP and
approximately 36% as a percentage of Total Healthcare Spending) compared to the

Middle Eastern countries (BLOMInvest Bank, 2012).
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As for medical coverage, more than three-fourth of total respondents were
medically covered. Fifty-one per cent (51%) were covered by public institutions mainly
the National Social Security Fund (42%) and the Cooperative for Government
Employees in Lebanon (4%). Twenty-five per cent (25%) were covered by a private
health insurance company (Table 4). These figures might be considered comparable to
the national status regarding the percentage of population covered by public versus
private health services. With reference to the statistical figures provided by the Ministry
of Public Health (MoPH) for the year 2011, approximately 50% of the population was
covered by a public health service or public health insurance or social health insurance,
or other public-funded sickness funds, while nearly 8% were covered by a private health

insurance (WHO, 2010).

Table 4: Demographic, socioeconomic and medical background of study respondents (N=300)

Characteristics Frequency (%)
Gender

Male 148 (49.3)

Female 152 (50.7)
Age, Mean( +SD) 48.86 (+15.815)
Education

Elementary or less 38 (12.7)

Secondary 112 (37.3)

University (and equivalent) * 150 (50.0)
Household Size, Mean( +SD) 2.47 (£0.976)
Currently Employed

No 114 (38.0)

Yes 186 (62.0)
Monthly Household Income (in USD)

<1,000 95 (36.1)

1,000 - 3,000 120 (45.6)

>3,000 48 (18.3)
Yearly Expenditure on Medication (in LBP)

<1,500,000 185 (64.0)
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Characteristics Frequency (%)

>1,500,000 104 (36.0)
Healthcare Plan

Public coverage ? 148 (51.0)

Private insurance 76 (25.0)

None 76 (24.0)

! University equivalent education including vocational and technical education
2Includes: National Social Security Fund (42%), Cooperative of Government Employees in Lebanon (4%), other public
institutional coverage programs (5%)

Knowing that a representative sample size of the study was calculated based on
the population density of ABA; however, this sample might not be considered
representative in its demographic and socio-economic characteristics when compared to
Lebanon as a whole; therefore, these statistics are considered representative of the study
area as a whole and not the national profile status which combines different geographic,

demographic and socio-economic features of both rural and urban contexts.

B. Most commonly used types and quantities of pharmaceuticals in ABA

As mentioned previously, the survey questionnaire was prepared to capture the
project objectives, and was divided into sections focusing on each measurable objective.
Forty six per cent (46%; n=137) of the interviewed respondents had an existing chronic
medical condition, similar to the findings of a study conducted by Abu-Auda (2003) in
Saudi Arabia which revealed that 44%, 32%, and 49% of household residents with
different nationalities, Saudi, non-Saudi, and other Gulf countries, respectively, had at
least one chronic disease (Abu-Auda, 2002). Out of the 46% of respondents who
reported having a medical condition, 32% had hypertension / high blood pressure, 21%

diabetes mellitus, and 16% cardiovascular disorders (Refer to Table 5 below). These
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findings are expected to be somehow representative of the national health profile of
Lebanon, where non-communicable chronic diseases prevail among the Lebanese
population and are considered the main determinants of morbidity, having 77% of all
reported deaths in year 2002 related to chronic diseases (WHO, 2002). According to the
WHO factsheet “The Impact of Chronic Diseases in Lebanon,” cardiovascular disease
alone contributes by 45% to the causes of death (all ages) in Lebanon, followed by 10%
from cancer, 5% chronic respiratory disease, and 2% diabetes (WHO, 2002).

Out of the total number of reported prescription medications (202 medications)
given by respondents who reported having an existing medical condition, approximately
35% were blood pressure regulators, 14% lipid regulators, 8% blood sugar regulators
(control of diabetes), and 8% antihistamines (Table 5). The average quantity of
prescription medication consumed by respondents (n=137) was approximately 67
dosage units (in the form of pills) per month. According to Abdollahiasl, et al. (2011),
drug consumption per capita in Lebanon has reached 216.9 per year (measured in
Standard Unit, which is a single dosage unit of medication), the second highest after the
United Arab Emirates (Abdollahiasl, et al., 2011). It is worth noting that the quantities
reported by respondents are not considered representative of the quantities consumed
per household due to the fact that other household members were not accounted for. In
addition, fluctuations in quantities consumed over long periods of time are expected to
take place.

The absence of a considerable fraction of antibiotics reported from total
consumed medications is considered a peculiar finding compared to the body of
literature which provides rather substantial information (around 35 studies) on the most

common types and concentrations of antibiotics from human and veterinary sources
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(Mompelat et al., 2009; Bottoni et al., 2010). Worldwide, antibiotic concentrations in
tested tap water were found to be the second highest after a specific type of anti-
inflammatory pharmaceutical products (734 ng/ml MEC of Triclosan antibiotic in tap
water in the US) (Mompelat et al., 2009). Some of the possible reasons that might be
linked to this finding might be related to the season during which the survey was
conducted where consumption of antibiotics due to influenza or bacterial infections is
expected to be less during summer compared to the cold winter season (Influenza cases
made up only 3% of total reported medical conditions — Table 5 below). Another
possible reason for low prevalence of reported consumed antibiotics might be related to
the short medicinal course as compared to medications needed for chronic illnesses
taken for prolonged and even life-long durations. On the other hand, leftover of
antibiotic regimens is not expected to be likely because such medications need to be
taken as full course for desired treatment efficacy. And as mentioned earlier, presence
of high concentrations of antibiotics and antibiotic metabolites is considered of major
concern due to the potential of developing resistant pathogenic bacterial strains in water
resources and exposed ecosystems (Bound, Kitsou, and VVoulvoulis, 2006; Bottoni et al.,
2010).

The questionnaire also addressed the use, storage and disposal of non-
prescription medication (over-the-counter OTC drugs) present in households by the
time of survey. Out of the total reported OTC medications stored in the surveyed
households (469 OTC product), analgesics and pain relievers constituted approximately
55% of total OTC products, which might be due to the fact that many individuals might
tend to consume pain relievers for a wide set of medical symptoms, without the need for

physician consultation. Other reported common OTC products were antiseptics and

48



anti-bacterials (23%), and burn treatment ointments and creams (16%) (Table 5). More
than half of surveyed respondents said that OTC medications were provided upon
consultation with a pharmacist without the need for a physician prescription. It is to be
noted that no validation hand checks were performed to confirm self-reports of the
medication types and quantities that were provided in the responses of interviewed

respondents.

Table 5: Prevalence of medical conditions and the consumption of prescription
and nonprescription medication among respondents (N=300)

Characteristics Frequency (%)
Existing Medical Condition
No 163 (54.3)
Yes 137 (45.7)
Type of Medical Condition
Cardiovascular disease 22 (16.0)
Diabetes 29 (21.0)
Hypertension 44 (32.0)
Musculoskeletal as Arthritis 4(2.9)
Influenza 4(2.9)
Allergies 13(9.5)
Psychological Disorders 2(1.5)
Other* 19 (14.0)
Types of consumed prescription medication (total of 202 reported medications)
Lipid Regulators 28 (13.9)
Blood Pressure Regulators 70 (34.6)
Blood Sugar Regulators 16 (7.9)
Anti-inflammatory 6 (3.0)
Anti-rheumatics 8 (4.0)
Anti-histamines 17 (8.4)
Others 2 57 (14.1)
Total Quantity of Consumed Prescription Medications
(pills/month) 3, Mean ( +SD) 67.43 (+50.944)
Most common types of OTC * products stored in household (total of 469 reported medications)
Antiseptics and anti-bacterials 109 (23.2)
Burn ointments and creams 75 (16.0)
Analgesics and pain killers/relievers 257 (54.8)
Supplements 14 (3.0)
Others ° 14 (3.0)

1 Other conditions including: Infections, Post-operation, Hormonal Disruptions, and Musculoskeletal

2 Other medication including: Analgesics (6%), Hormone Regulators (5.1%), and Anti-depressants (3%)
3Quantities reported by interviewed respondent

*Over the Counter (non-prescription medications)

® Other OTC products including: gastrointestinal medications, antibiotics, antihistamines.
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C. Background on current practices and management of household
pharmaceutical waste

Section two of the survey questionnaire tackled the management (practices,
attitudes, behavior) of pharmaceutical wastes (leftover, unwanted or expired) generated
at the household, as reported by the interviewee. When asked if they have any
remaining medications at home by the time of the survey, only 19% of respondents said
they did (Refer to Table 6 below). Respondents were asked if they dispose of their
unwanted or leftover medications and why they did so and how. Ninety-four per cent
(94%) of respondents disposed of their unwanted medications. Out of those who
reported doing so, 67% disposed them due to medication expiry, followed by 27% due
to completion of treatment (Table 6). This is comparable to results obtained from a pilot
study conducted by Musson et al. in the Alachua County in Florida - USA, where the
main reason for throwing away unwanted medication was due to the expiry of the
medicinal product (Musson et al., 2007). However, a study carried out by Braund et al.
(2008) revealed that the primary reason for disposal of unwanted medications was due
to the shift to another treatment (37%) followed by the second most important reason
which is expiry of medication (28%) (Braund et al., 2008). Quantities of disposed
unwanted or expired pharmaceuticals were not addressed in the questionnaire mainly
because it was found challenging for respondents to estimate and recall (recall bias
issue) the quantities of disposed medications as compared to the quantities consumed.

Interviewees who dispose of their unwanted medications were then asked to
specify the most common method of disposal of common forms of medication (solid
form: tablets, capsules; liquid form: syrups and suspensions; and semi-solid form:

creams/ointments). Respondents who reported disposing of their unwanted solid
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medications did so primarily through the municipal solid waste stream (78%), followed
by 8.5% who usually offer them to a nearby dispensary and to people in need, and 6%
who dispose of leftover pills and capsules down the drain (Table 6). Sixty-nine per cent
(69%) of respondents who reported disposing of solid unwanted medications considered
their practiced method of disposal as best.

Seventy-three per cent (73%) of respondents who dispose of liquid medications
throw them along with the household solid waste, followed by 17% who empty leftover
bottles into the drain, and 4.4% who give them to a nearby dispensary and to people in
need (Table 6). About 71% of respondents considered that they are best disposing of
leftover liquid medication the way they reported. As for the disposal of unwanted
creams and ointments (semi-solid medications), 87% of respondents get rid of them
through the solid waste stream with only 5.5% who empty them in the toilet or sink and
around 3% who offer them to a nearby dispensary and to people in need (Table 6). The
majority of respondents (72%) considered their practiced method of disposal of semi-
solid unwanted medications (creams and ointments) as the best method for getting rid of
them.

As per these results, regardless of the form of unwanted medication, the
primary disposal method is through the solid waste stream (garbage), which is
considered by the majority of respondents the most practical method and the safest.
Where no organized pharmaceutical waste collection and disposal schemes exist, as in
Lebanon, discarding of unwanted medications in the solid waste stream may appear to
be the most acceptable and practical means of disposal at the residential level, mainly
due to the absence of other alternative methods or collection programs (Abahussain and

Ball, 2007). This fact, however, is considered of critical significance mainly because

51



medications are being disposed in their original form, where the concentration of active
pharmaceutical ingredients are expected to be higher than those present in excreted
metabolized pharmaceutical by-products that end up in the sewage system (Bound and
Voulvoulis, 2005).

Findings related to the most common disposal methods of household
pharmaceutical waste in ABA are comparable to some relevant international and
regional studies. According to Bound and VVoulvoulis (2005), disposal of unwanted
medications through the domestic solid waste stream in the United Kingdom is the most
prevalent method of pharmaceutical disposal at the residential level (Bound and
Voulvoulis, 2005). Regionally, one study conducted in Cairo, Egypt in year 2009
showed that residences most commonly dispose of their unwanted medications along
with the solid waste stream (ElI-Hamamsy, 2011). Another survey conducted on 300
households in Northern United Arab Emirates found that 84% of consumers, who
disposed of expired medications, threw these unwanted products in the garbage (Sharif
etal., 2010). Similarly, 97% of respondents practiced the same disposal method in a
study conducted in Kuwait (Abahussain and Ball, 2007).

Although the findings of this study showed that disposal in the domestic solid
waste stream was the predominant method practiced at households irrespective of the
product form (solid, liquid or cream), some studies have shown differences in disposal
preferences depending on the form of disposed medication. For instance, a study
conducted in New Zealand year 2009 showed that most respondents reported their
preference of disposing of unwanted solid and “semi-solid” (creams/emulsions)
medications along with the garbage, while unwanted liquid medications were best

disposed of in the toilet or sink (Tong, Peake, and Braund, 2011).
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Table 6: Respondents practices for the management of unwanted medications
at the residential level

Characteristics Frequency (%)
Dispose of Unwanted Medications (N=300)
No 18 (6.0)
Yes 281 (94.0)
Reason for Disposing of Unwanted Medications (n=281)"
Completion of Treatment 77 (27.4)
Expiry of medication 188 (66.9)
Other ? 16 (5.7)

Disposal Methods of Unwanted Medications
Solids (n=281)

Toilet/Sink 17 (6.0)
Garbage/Solid waste stream 220 (78.3)
Return to pharmacy 10 (3.6)
Give to nearby dispensary / people in need 24 (8.5)
Other 3 10 (3.6)
Consider as best method for disposal of solid unwanted medication
No 87 (30.9)
Yes 194 (69.1)
Liguids (n=270)
Toilet/Sink 46 (17.0)
Garbage/Solid waste stream 196 (72.6)
Return to pharmacy 4 (1.5)
Give to nearby dispensary / people in need 12 (4.4)
Other 3 12 (4.4)
Consider as best method for disposal of liquid unwanted medication
No 79 (29.3)
Yes 191 (70.7)
Creams/Qintments (n=275)
Toilet/Sink 15 (5.5)
Garbage/Solid waste stream 239 (86.9)
Return to pharmacy 2(0.7)
Give to nearby dispensary / people in need 7 (2.5)
Other ® 12 (4.4)
Consider as best method for disposal of cream/ointment unwanted medication (n=275)
No 76 (27.6)
Yes 199 (72.4)

! Participants who reported “do not dispose” (n=18) were not reported in the statistics of “reason for disposal” and “disposal
methods”
2 Other reasons include physical deterioration or damage of medication and the treatment of medical condition.
% Other methods include the separation of unwanted medication as specialized waste, burning, or burying of unwanted
medication in backyard/garden or planters
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In the attempt to capture any possible link between the improper storage and
disposal of unwanted medications and the incidence of accidental poisoning from
ingestion or misuse, respondents were asked if they recall any poisoning event that took
place in their household related to pharmaceutical storage or disposal. The vast majority
of respondents (90%) said that they do not recall any incident of poisoning from
accidental ingestion or misuse of stored or disposed medications. Such a high
percentage of “no-report” might be attributed to the fact that people might feel
embarrassed to share such accidents, or because of the fear that the interviewer might
judge them for carelessness (social desirability issue) or simply because they do not
recall any incident (recall bias issue). As for the respondents who reported an incident
related to poisoning from improper storage or disposal (10% of total respondents), 53%
were cases of adult poisoning as compared to 33% who reported events of child
poisoning, with the remaining 14% who reported different instances like medicine

spillages or deterioration.

D. Background on respondents’ knowledge, perception of risk and willingness to

participate in future intervention programs

The third section of the questionnaire addressed a set of questions related to

interviewees’: 1) knowledge on the proper management of unwanted medications and if
they received any kind of awareness regarding this matter; ii) perception of risk
pertaining to household pharmaceutical waste management; iii) willingness-to-
participate in any future collection or take back program; and iv) choice preference of a
future household pharmaceutical waste collection/take back program (Refer to Table 7

below). It is to be noted that answers to questions involving participant behavior,
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attitudes, and perceptions might involve a margin of social desirability that might not be
accurately matching to reality, where respondents might tend to provide “best-answers”
to impress the interviewer.

The majority of respondents (91%) never heard or learnt of any commonly
used proper disposal method for pharmaceutical waste generated at the residential level
(Table). Forty-three per cent (43%) of the small fraction of those who have heard of
commonly used proper disposal methods (9%), learnt about them through the media.
Ninety five per cent (95%) of respondents did not receive any kind of awareness or
guidance on the proper disposal methods (Refer to Table 7 below). The lack of an
informed public and the absence of any awareness or guidance programs might be
attributed to the fact that in Lebanon, there are no existing framework, program, or
guidelines related to the management of pharmaceutical waste generated at the
residential level; therefore, it is expected that there is minimal to nil education or public
awareness on such a matter. The majority of interviewees (92%) agreed that awareness
and guidance on the proper and safe disposal of unwanted household pharmaceutical
products is necessary, and agreed that quantities of generated pharmaceutical waste can
be reduced mainly through introducing awareness programs to the end users (46%) and
through an accurate prescription of medication by physicians (28%) (Table 7).

Almost all respondents (93%) were not aware of any national legislation
regulating the management of household pharmaceutical waste and almost 79% agreed
that there should be one (Table 7). These results could be justified by the fact that there
IS no existing legislation, or draft legislation, related to the management of
pharmaceutical waste at the residential level that the majority of residents are expected

to have heard of (Abu-Orm, 2014, personal meeting).
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Respondents’ perception to risk from the improper disposal of household
pharmaceutical waste was captured when asked if they consider the improper disposal
of unwanted medications as dangerous and as a contributing factor to environmental
and public health risks. Eighty-six per cent (86%) perceived the improper disposal of
such type of waste as dangerous and 87% believed that such practices might contribute
to environmental degradation and potential health impacts (Table 7). According to these
findings, it can be inferred that the majority of respondents perceive risk (health- and
environment-related) from the current practices related to pharmaceutical waste
management at the residential level.

Approximately 87% of respondents thought that there should be a
collection/take back program for pharmaceutical waste generated by residences. In
countries where the public support of such collection systems was sought, like in the
State of Texas — USA, the public demonstrated a welcoming and supportive attitude
regarding the introduction of a pharmaceutical take back scheme (Thach et al., 2013).
Seventy-five per cent (75%) of respondents who thought there should be a local
collection / take back program favored the Lebanese Ministry of Public Health (MoPH)
as the prime responsible entity for organizing and steering such a future intervention
program (Table 7 below), compared to other entities like the Ministry of Environment
and of Social Affairs (10%), individual municipalities (5%), or private institutions like
pharmacies, physicians, and specialized collection companies (10%).

Ninety per cent (90%) of respondents said that they are willing to participate in
any future collection or take-back program related to pharmaceutical waste generated at
the residential level. Seventy-two per cent (72%) of the survey’s respondents were

willing to participate for a fixed collection fee in any future program (Table 7). One of
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the main reasons that might be attributed to the majority of participants’ willingness to
participate might be related to their perception of danger, environmental and health risks
from the currently practiced disposal methods and their conviction that a collection
/take-back program should exist. Nevertheless, the proportion of those willing to
participate decreased when asked if they were willing to participate for a fee. This can
be justified by considering individuals might become deterred or discouraged when fees
are involved for several probable reasons, some of those stating that such a service is
considered related to their basic human rights, which is health, and that the government
should provide it without incurred costs on citizens. Potential factors found to influence
respondents’ willingness to participate in future household pharmaceutical waste
collection program in this study will be explored in the following sections.

When interviewees were asked to choose a preferred future collection program
for household pharmaceutical waste, approximately 72% favored the option of a public
sector intervention program, where about 42% were in favor of storing unwanted
medications in separate bags and disposing of them in public pre-defined drop-off
points and around 30% who preferred storing them in separate bags to be collected by
the municipality. Around 17% preferred returning them to the pharmacy, followed by
approximately 12% who would give them to people they knew in need or to a nearby
dispensary (Table 7). Respondents’ preferences for a drop-off points collection program
in this study converges with the findings of another conducted in Kuwait year 2006,
where more than half (54%) of participants believed that returning unwanted household
medications to drop-off boxes in assigned pharmacies was considered a practical option,
followed by 21% who voted for the option of secured drop-off bin points in shopping

malls made available to the public (Abahussain et al., 2006).
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Table 7: Respondents perception and knowledge on proper management of unwanted medication

Characteristics Frequency (%)

Previously heard of proper management of unwanted medication at the residential level
No 270 (90.6)
Yes 28 (9.3)

Through which means
Media (TV, radio, magazines, billboards) 12 (42.9)
Internet 4 (14.3)
Word of Mouth 5(17.8)
Other ! 7 (25.0)

Have been given awareness/guidance on proper management of unwanted medication at the
residential level

No 280 (94.6)

Yes 16 (5.4)
Awareness / guidance provided by:

Physician 1(6.3)

Pharmacist 2 (12.5)

Friend 3(18.7)

Other 2 10 (62.5)

Think there should be awareness /guidance on proper management of unwanted medication at the
residential level

No 24 (8.3)
Yes 266 (91.7)
Best way for reducing quantity of unwanted medication at the residential level
Awareness programs 135 (45.9)
Collection / take back systems 56 (19.1)
Accurate prescription of medication 83 (28.2)
Other ® 20 (6.8)

Have heard of any law/legislation related to management of unwanted medication at the residential
level

No 278 (92.7)

Yes 22 (7.3)
Think there should be law/legislation related to management of unwanted medication at the
residential level

No 60 (21.4)

Yes 221 (78.6)
Consider improper management of unwanted medication at the residential level dangerous
No 37(13.9)

Yes 230 (86.1)

Consider improper management of unwanted medication at residential level poses environmental
and public health threats
No 35 (13.0)

Yes 234 (87.0)
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Characteristics Frequency (%)
Think there should be a collection/take back program for unwanted medication from households

No 38 (13.3)

Yes 248 (86.7)
Responsible Entity for collection of unwanted medication from households

Ministry of Public Health 203 (74.9)

Others * 68 (25.1)
Willingness to participate in any future household pharmaceutical waste collection/take back
program

No 27 (9.6)

Yes 253 (90.4)
Preferred option of future household pharmaceutical waste collection program (future intervention)

Return to pharmacy 48 (16.8)

Public sector (governmental) intervention program ° 205 (71.6)

Give to people in need © 33 (11.6)

Willingness to participate in any future household pharmaceutical waste collection/take back
program for a fixed fee

No 72 (28.3)

Yes 182 (71.7)

! Other means including mainly: schools, few pharmacies and dispensaries.
2 Other means including: clinics, dispensaries, Non-Governmental Organizations
% Other ways as stated by respondents mainly including: adherence to physician instructions and give to people in
need (instead of throwing away unwanted medications).
*Others entities including: Ministry of Environment (MoE) and Ministry of Social Affairs (MoSA),
municipalities and private companies.
5 Original sub-categories “Store in separate bags to be collected by municipality”(28.8%) and “Store in separate
bags and dispose in public drop-off points” (40.7%) re-grouped into one new sub-category labelled as “Public
sector (governmental) intervention program.”
6 Original sub-category labelled as” Others” however, due to the majority of responses recorded related to re-
gifting and donating of unwanted medications in need, sub-category was re-coded into “Give to people in need”
(irrelevant responses removed).

E. Factors affecting respondents’ willingness to participate in and preference of
future household pharmaceutical waste collection programs
Using SPSS® and R, statistical analytical tests were executed to quantify the
effect of a set of predictor variables on selected binary dependent outcomes / variables
related to respondents’ willingness to participate in any future intervention program in
the form of a household pharmaceutical waste collection program (Outcome 1), and

respondents’ willingness to participate in case a fixed fee was introduced (Outcome 2).
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Two (2) Models were formulated to test each outcome individually against a set of

potential predictors.

1. Model 1 - Variables affecting Willingness to Participate

a. Univariate Analysis

Predictor variables for willingness to participate (Outcome 1) were subjected to
univariate logistic regression analysis. Annex 6 presents the tables of predictor variables
tested for their association with respondents’ willingness to participate at the univariate
binomial analysis level. Significant parameters, of p-value less than 0.1 (at the 90%
Confidence Interval (Cl)), are presented below. It is to be noted that significance of
association was assessed based on binomial analysis of each individual parameter and
Outcome 1.

e “Age:” asignificant predictor of willingness to participate (OR = 0.974, P
= 0.059), where with every 1 year increase in age, respondents are, on
average, 0.97 times less likely to state a willingness to participate in any
future collection program compared to younger respondents.

e “Need for a collection / take-back program for unwanted pharmaceutical
waste at the residential level: ” strong significant predictor (OR = 6.246, P
<0.001) where those who thought there is a need for a collection waste
program are, on average, 6.25 times more likely to be willing to participate
in a future collection intervention compared to those who do not consider a
need for intervention.

e  “Preferred responsible entity for any future collection program:” strong

significant association with participants’ willingness to participate (OR =
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2.773, P =0.025) at 95% C.I. where those who preferred the Ministry of
Public Health (OR =2.773, P = 0.025) are, on average, 2.77 times more
likely to be willing to participate compared to those who chose other
responsible entities for collection (ex: Ministry of Environment,
municipalities, private contractors).

“Need for awareness/guidance programs on the proper management of
household unwanted medication: ” a significant parameter for predicting
willingness to participate (OR = 2.786, P = 0.090) at 90% C.I. where those
who agreed to the need of awareness programs are, on average, 2.79 times
more likely to be willing to participate in any future intervention program
than those who do not perceive an need for public awareness and guidance.
“Perception of danger” and “Perception of environmental and health
risks” from the improper management practices of household
pharmaceutical waste: strong statistically significant variables (OR =
3.172, P =0.020 and OR = 4.140, P = 0.003, respectively) at 95% C.I.
Those who perceived danger and environmental and health risks are, on
average, 3.2 and 4.1 times, respectively, more likely to be willing to
participate in household pharmaceutical collection schemes than those who
do not foresee any risk associated from current mismanagement practices
of this type of waste.

“Need for a law/legislation related to the management of unwanted
medication at the residential level . strong statistically significant factor
influencing willingness to participate (OR = 2.855, P = 0.017), where those

who agreed to the need of a regulatory legislation are 2.85 times more
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likely to be willing to participate in collection programs compared to those

who thought otherwise.

b. Multivariate Analysis

Predictor variables found to be significantly associated with respondents’
willingness to participate (of P value <0.1) at the univariate analysis level were then
subjected to a multivariate logistic regression analysis (presented in Table 8 below).
This constituted the study’s first statistical model (Model 1). As previously mentioned,
backward model selection was carried out on the full model to obtain a parsimonious
model with the lowest AIC score.

“Age”” was found to be a significant predictor of willingness to participate on
the multivariate level (OR = 0.967, P = 0.050), where with every 10 year decrease in the
age, respondents are, on average, 1.404 times more likely to be willing to participate in
future collection programs as compared to younger participants. This finding appears to
disagree with one of the significant correlations drawn by a study conducted by Kotchen
et al., 2009, between age and willingness to participate in pharmaceutical collection
programs where elderly individuals were more likely to demonstrate willingness to
participate in collection programs. According to Kotchen et al. (2009), respondents of
older age made up the highest fraction of participants in pharmaceutical take-back
events (Kotchen et al., 2009). Another pilot study carried out by Braund et al. in year
2008 in New Zealand showed that the majority of those who participated in returning
their unwanted medications to one of the two assigned collection points, aged between
61 and 80 years old, compared to younger age groups (less than 20 years and age group

range of 20 to 60 years) (Braund et al., 2008).
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According to the study at hand, younger respondents have stated a willingness
to participate relatively higher than older respondents, and this might be attributed to the
possibility of younger individuals being proactive in issues related to environmental and
health safety and protection within a set management framework, and possibly due to
higher educational attainment among younger generations. The lower stated willingness
to participate in older respondents might be due priorities and interests other than taking
part of a future pharmaceutical waste collection system at the residential level and
possibility their lack of knowledge on the possible risks from improper household
pharmaceutical waste and gains from collection programs.

“Household yearly expenditure” on medication (in Lebanese Pounds LBP)
was another significant factor for predicting willingness to participate in a future
household pharmaceutical waste management program (OR = 3.413, P = 0.038).
Respondents who reported that their household spends more than 1,500,000 LBP yearly
on medications are, on average, 3.41 times more likely to be willing to participate in
future collection program compared to households who spend less than that. This
finding agrees with the pilot study carried out by Braund et al. year 2008 in New
Zealand, where patients were found to be more willing to return their unwanted or
leftover pharmaceuticals (Braund et al., 2008) because they preferred others to use them
instead of wasting them.

Moreover, it is worth noting that in the study done by Braund et al., in 2008, a
large portion of the survey participants had some form of prescription subsidy which
could have influenced their increased willingness to participate in returning their
unwanted medications (Braund et al., 2008). These findings seem to converge with

those of the study at hand where approximately 75% of respondents are medically
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insured (public and private coverage) where the costs of a list of medications,
particularly those for chronic illnesses, are covered and reimbursed by the health
insurer.

The “need/necessity for a collection/take back program for unwanted
pharmaceutical waste at the residential level” (OR = 6.259, P <0.001) was found to be
a strong predictor for willingness to participate. Respondents who agreed to the need for
a collection/take back program for unwanted household pharmaceutical waste were, on
average, 6.26 times more likely to be willing to participate in any future relevant
program than respondents who did not. This could be justified that as people become
more convinced with the need for collection programs and the possible associated
benefits of establishing such programs for the proper management of pharmaceutical
waste, their willingness to participate in future collection programs is likely to increase
knowing that such a program is meant to lift the potential environmental and health
burdens from ongoing mismanagement practices.

Nevertheless, this stated willingness to participate might be influenced by the
type of collection program. According to Kotchen et al. (2009), the presence of
permanent household pharmaceutical waste collection programs, as opposed to one-day
or seasonal events, may result in increased participation as it may be considered more

practical and convenient (Kotchen et al., 2009).
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Table 8: Multivariate Logistic Regression (Model 1) of significant variables associated with respondents’ willingness to participate in future
household pharmaceutical waste collection program

EXP (B) /
Variable B SE* O'Ac\i((jjjsug[aego 90% C.1.** P-value
(OR)
Intercept 2.266 1.002 9.640 - -
Age - 0.034 0.017 0.967 (0.940 - 0.995) 0.050
Yearly Household Expenditure on Medication (in LBP) 0.038
<1,500,000 -
>1,500,000 1.228 0.593 3.413 (1.288 — 9.046)
Think there should be a collection / take back program for unwanted medication
from households <0.001
No -
Yes 1.834 0.515 6.259 (2.684 — 14.593)

* Standard Error
** C.l. Confidence Interval
Bold values are significantat P < 0.1
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2. Model 2 - Variables affecting Willingness to Participate for Fixed Fee

a. Univariate Analysis

Similar to the above analysis of Model 1, predictor variables for willingness to

participate for a fixed fee (Outcome 2) were subjected to univariate logistic regression

analysis. Annex 6 presents the tables of predictor variables tested for their association

with respondents’ willingness for a fixed fee to participate at the univariate binomial

analysis level. A concise explanation of the significant factors, of p-value less than 0.1

at a 90% Confidence Interval (CI) found to affect respondents’ willingness to

participate in any future collection program, is provided below.

“Age:” strong significant predictor of willingness to participate for a fixed
fee (OR =0.978, P = 0.020); where with every 1 year increase in age,
respondents are, on average, 0.978 times less likely to be willing to
participate in a collection program for a fixed fee than younger
respondents.

“Need for awareness on proper management of unwanted medication at
the residential level: ” borderline significant predictor (OR = 2.256, P =
0.102) where respondents who thought that there is a need for public
awareness are, on average, 2.26 times more likely to be willing to
participate in a future collection scheme for a fixed fee compared to those
who thought otherwise.

“Need for a law/legislation related to the management of unwanted
medication at the residential level:” strong statistically significant
predictor of willingness to participate for a fixed fee (OR = 3.243, P

<0.001). As such, respondents who favored the presence of a law are, on

66



average, 3.24 times more likely to be willing to participate in household
pharmaceutical waste collection program for a fee than those who do not
consider the need for regulation.

“Need for a collection / take-back program for unwanted pharmaceutical
waste at the residential level: ” significant parameter influencing outcome
variable (OR = 2.402, P = 0.032), where participants who perceive a need
for future intervention are, on average, 2.40 times more likely to be willing
to participate for a fixed fee in a future collection program compared to
those who do not consider a need for intervention.

“Willingness to participate in a future household pharmaceutical waste
collection program:” strong predictor in influencing respondents
willingness to participate in case a fixed fee was introduced (OR = 6.928,
P <0.001), where respondents who stated a willingness to participate are,
on average, 6.93 times more likely to be willing to participate even if a
fixed fee was introduced as compared to those who did not demonstrate the

willingness to participate in the first place.

b. Multivariate Analysis

Significant predictor variables resulting from the univariate logistic regression

analysis were then subjected to multivariate logistic regression analysis (Model 2)

(Refer to Table 9 below). As previously mentioned, backward model selection was

carried out on the full model to obtain a parsimonious model with the lowest AIC score.

The “need for a law/legislation related to the management of unwanted

medication at the residential level” was found to be a strong significant predictor of

willingness to participate for a fixed fee (OR = 2.944, P = 0.002) (Table 9). As such,
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respondents who favored the presence of a law are, on average, 2.94 times more likely
to participate in a household pharmaceutical waste collection program for a fee as
weighed against those who do not believe there is a need for regulation. This might be
explained by the fact that respondents who see the need for a legislation to regulate the
management of household pharmaceutical waste can help in reducing the
mismanagement practices and to reduce potentially-associated environmental and health
impacts. Therefore, they have a higher willingness to participate, even for a fixed fee.
Based on the association between the variable “need for legislation” and
“willingness to participate ” for a fixed fee of Model 2, having a legislation in place in
the future might provide incentives and even mandates to the parties involved, where
participation (with for free or for a certain fee) might become obligatory or might act as
an incentive (participants might be paid for a certain amount of returned medication).
“Willingness to participate in a future household pharmaceutical waste
collection program” was a strong predictor in influencing respondents willingness to
participate in case a fixed fee was introduced (OR =5.995, P = 0.002). Respondents
who stated a willingness to participate are, on average, 5.99 times more likely to
participate even if a fixed fee was introduced as compared to those who did not
demonstrate the willingness to participate in the first place. This finding might imply
that respondents who have stated a willingness to participate in any future
pharmaceutical waste collection program are still willing to do so even if a fixed fee
was introduced, despite the fact that percentage of respondents who stated a willingness
to participate (90%) was greater than that compared to those who stated a willingness to
participate for a fixed fee (72%) (Refer to Table 7 above). This finding especially agrees

with the study of Kotchen et al., 2009, which stated that irrespective of how much
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individuals are willing to pay for a collection /take-back program, they may still be
willing to participate in one (Kotchen et al., 2008).

“Age” (OR =0.978, P =0.032) was found to be a significant predictor variable
of willingness to participate for a fixed fee at the multivariate analysis level, where with
every 10 year drop in age, respondents are, on average, 1.258 times more likely to be
willing to participate in a collection program for a fixed fee (Table 9 below). This
finding seems to disagree with the findings of a pilot study carried out by Thach,
Brown, and Pope in Texas — USA for the assessment of an existing pharmacy take-back
program, where users of an existing collection program were significantly older than
non-users, the former having stated favorable attitudes towards paying for the service of
collection and disposal as compared to younger non-users (Thach, Brown, and Pope,
2013).

The “Age” variable in both Models 1 and 2 has shown to be a strong
statistically significant predictor, even at the 95% C.I. which might imply that the stated
willingness to participate and willingness to participate for a fixed fee in a future
collection program are expected to be significantly influenced by the age of the
involved individuals (stated willingness to participate decreases with increase in age)

and should be considered when tailoring a future collection program.
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Table 9: Multivariate Logistic Regression (Model 2) of significant variables associated with respondents’ willingness to participate in future collection program for a fixed fee

Variable EXP (B)/
B SE* Adjusted Odds 90% C.1.** P-value
Ratio (OR)
Intercept -0.392 0.775 0.676 - -
Age -0.023 0.011 0.978 (0.961 —0.995) 0.032
Think there should be law/legislation related to management of unwanted 0.002
medication at the residential level '
No -
Yes 1.080 0.357 2.944 (1.637 —5.295)
Willing to participate in future household pharmaceutical waste 0.002
collection program :
No -
Yes 1.791 0.570 5.995 (2.346 — 15.318)

* Standard Error
** C.l. Confidence Interval
Bold values are significantat P < 0.1
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3. Model 3 — Variables affecting respondents’ preference of a future household
pharmaceutical waste collection program

As previously mentioned in Chapter 3 on Methodology, Section F - Data
Management, Model 3 which involves a multinomial logistic regression analysis was
solely prepared using the R software. Model 3 explores the predictor variables that are
expected to significantly influence the respondents’ choice preference of a future
household pharmaceutical waste collection program (Outcome 3). As a reminder,
choices originally provided under Outcome 3 in the questionnaire were re-grouped and
re-named for the purpose of analysis.

The following sections elaborate on the predictors that have shown to be of
statistical significance (at 90% C.I — P-value less than 0.1) in influencing respondents’
choice preferences of a future household pharmaceutical waste collection program.
These are presented in Table 10 below.

According to the results of the multinomial logistic regression (Model 3), the
variable “Need for awareness” has negatively and significantly impacted the odds of
preferring the option of “Return to pharmacy” as compared to the option of a “Public
sector intervention program” (OR = 0.346, P = 0.077 significant at 90% C.1.) (Refer to
Table 10 below). Respondents who think there is a need for awareness tend to prefer
less the option of “Return to pharmacy” as compared to the option of a “Public sector
intervention program” (OR = 0.346). On the other hand, no statistically significant
difference was found between the respondents’ preference of giving their unwanted
medication to people in need and the option of a taking part in a public intervention

collection program, given the way they perceive the need for awareness. This might be
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explained by the fact that respondents who see a need for awareness programs believe
in a bigger governmental role in regulating the sector.

The lower preference of respondents choosing the option of returning to a
pharmacy as compared to a public sector intervention program might be attributed to
their greater faith in a government-led program versus any other program or their
preconceptions related to the possibility of pharmacies illicitly re-selling returned
medications. Other studies have found that knowledge and education play a key role in
the attitude and behavior of the public towards the management of pharmaceutical
waste and in turn, their choice preference of a collection program. According to Wilcox
(2013), individuals’ choices and preferences of disposal methods seem to be influenced
by their awareness on potential safety, health and environmental concerns associated
with the ill-management of unwanted pharmaceuticals (Wilcox, 2013). This also
converges with a previous pilot study carried out in year 2009 in Albany, New York
(USA) where the majority of participants (80%) indicated an intention to dispose of
medications by an appropriate method after they were provided with awareness and
education on proper management practices of such type of waste by a team of pharmacy
students (Abrons et al., 2010).

As for the people who stated “willingness to participate in future household
pharmaceutical waste collection program,” the odds ratio of preferring the option of
“Give them to people in need” versus a “Public sector intervention program” was 0.234.
As such, willingness to participate is a significant predictor that negatively influences
respondents choice preference of giving to people in need as opposed to the option of a
public sector intervention program (OR = 0.234, P = 0.007 significant at the 95% C.1.)

(Table 10). It is to be noted that the same predictor appeared to be positively affecting
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respondents’ preference of choosing to return their unwanted medications to a pharmacy
(odds ratio 3.501 times in excess — higher preference) as compared to a public sector
intervention program; however, this association was not statistically significant (P =
0.235at 90% C.1.).

According to these results, individuals who have stated a willingness to
participate in a future program would probably prefer managing their unwanted
medication in an official framework of a collection program organized by a public
sector entity, for instance the MoPH, for their higher faith and trust in a program
organized and managed by the government. Another explanation might be that these
individuals favor the proper management and safe disposal of their unwanted
medications through a public sector intervention program probably because they believe
it might be the best option for preventing and mitigating environmental and public
health impacts potentially associated with unmanaged pharmaceutical waste disposal.
Moreover, liability might be a concern here which for individuals who would prefer
avoiding “gifting” to people in need especially in the absence of a supervision and
approval of a medical physician.

“Age” was shown to be significant predictor to negatively impact respondents’
preference of one future collection program over the other (in this case, the option of
“Give to people in need” compared to the option of a “Public sector intervention
program.” A ten-year decrease in respondents’ age is associated with a 0.718 decrease
in the odds ratio of preferring to give their unwanted medication to disadvantaged
people (people in need) versus favoring a public sector intervention program (OR =

1.034, P = 0.022 significant at 95% C.1.) (Table 10). In other words, the odds of
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someone “gifting” their unwanted medications, as compared to taking part in a program
organized by the public sector increases with the increase in age.

As per the findings of Model 3, possible reasons that could be attributed to
older respondents’ inclination for re-gifting their unwanted medications to people in
need might be out of their personal concerns and preferences in the humanitarian aspect
of managing unwanted pharmaceuticals rather than the environmental or safety
implications of proper management and could be more interested in the re-use of
unwanted medications instead of their disposal. Older respondents might also prefer
bypassing official channels or programs for pharmaceutical waste collection probably
because of their fear that these products might be manipulated or illicitly re-sold. Older
individuals are also expected to have a wider and diverse social circle than younger
people that would enable them to better select the individuals or place they see
righteous to receive their unwanted medications. On the other hand, younger
respondents might tend to avoid liability associated with “gifting” remaining
medications especially if not examined or approved by a physician.

It is worth noting that some studies have concluded that in general, older
respondents are more likely to return their unwanted pharmaceutical products within the
framework of existing collection programs as compared to younger individuals, unlike
the findings of Model 3. Nevertheless, these studies did not examine the effect of age on
respondents’ preferences of different pharmaceutical collection programs as Model 3

has attempted to explain.
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Table 10: Multinomial Logistic Regression (Model 3) of significant variables associated with respondents’ preference of

future household pharmaceutical waste management program

Preferred Choice

of Future EXP (B) /
Household " " - Adjusted o . i
e B T Predictor Variable B S.E. Odds Ratio 90% C.I. P-value
Waste Collection (OR)
Program
Intercept -1.226 1.279 0.293 - -
Willing to participate in future household pharmaceutical 1.253 1.056 3501 (1.764 — 5.238) 0.235
Return to Pharmacy waste collection program ' ' ' ' ' '
Think there should be awareness on proper management of
unwanted medication at the residential level -1.061 0.600 0.346 (0.641-1.333) 0.077
Age -0.008 0.011 0.991 (0.973 - 1.009) 0.444
Intercept -1.487 1.112 0.226 - -
Willing to participate in future household pharmaceutical _1.451 0540 0.234 (0.654 — 1.122) 0.007
Give to People in  Wwaste collection program ' ' ' ' ' '
Need Think there should be awareness on proper management of
unwanted medication at the residential level -1.020 0.735 0.360 (0.849 - 1.569) 0.165
Age 0.033 0.014 1.034 (1.011 - 1.057) 0.022

Reference Group: Public Sector Intervention which includes: 1) Store in separate bags to be collected by municipality and 2) Store in separate bags and dispose of in pre-defined

drop-off points
* Standard Error
** Confidence Interval

Bold values are significantat P < 0.1

75



CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Results revealed that the majority of respondents dispose of their unwanted
medications, mainly through the domestic solid waste stream, irrespective of the
product form. This finding may not seem shockingly surprising however; it is
interesting to note that currently practiced disposal methods of unwanted
pharmaceuticals do not differ with the form of product (solids/liquids/semi-solids),
unlike a handful of studies that presented otherwise. Predominantly, pharmaceuticals
are disposed of mainly due to product expiry and the completion of treatment. Little was
reported on incidents that have been associated with the storage or disposal of
pharmaceuticals. The bulk of respondents never received any awareness on proper
disposal methods for pharmaceutical waste generated at the residential level. Awareness
programs and physician accurate prescription were considered the best ways for
reducing the quantities of unwanted leftover medications.

Household yearly expenditure on medications and respondents’ belief in the
need for pharmaceutical waste collection program increased the odds of respondents’
willingness to participate in a future collection program. Respondents who stated a
willingness to participate and those who thought there is a need for a legislation to
regulate and organize the management of household pharmaceutical waste were more
likely to participate in a future collection program for a fixed fee as compared to those
who thought otherwise. Younger participants were found to state a higher willingness to
participate and willingness to participate for a fixed fee compared to older participants.

On another note, younger respondents were less likely to prefer the future collection
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program option of “Give to people in need” as compared to the option of a “Public
sector intervention program.”

As for respondents who stated a willingness to participate and those who
believed in the need for awareness programs on proper management of household
pharmaceutical waste, these were in favor of a collection program managed by a
governmental entity (Public sector intervention program) versus a pharmacy return
program or giving them to people in need.

As noted earlier in this text, the methodology in selecting the study sample size
was focused on obtaining a sample representative of the study area, ABA. Nevertheless,
this sample might not be considered typical in its demographic and socio-economic
characteristics when compared to Lebanon as a whole; therefore, statistics and
associations derived from this study should not be used to generalize and extrapolate to
the national scale. These findings should be used as baseline information specific to
ABA and from which similar studies should be carried out in different geographic,
demographic and socio-economic contexts in other urban and rural areas.

It is recommended that significant contributing factors that have been shown in
this study to influence consumers’ behavior, attitudes, and perceptions on the
management of household pharmaceuticals be considered while identifying the steps
needed to develop a nationally-applicable collection program. In order to stir and
develop the understanding, knowledge and perception among consumers, awareness and
guidance programs should be planned and delivered to the largest possible audience on
the possible risks associated with improper domestic pharmaceutical waste management
and the potential environmental and public health benefits from proper storage,

collection and disposal practices. Factors that have shown to influence individuals’
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willingness to participate in a future program and associated with it (household
expenditure on medication, need for a future collection program and legislation) should
be considered as potential key factors when planning for future interventions. For
instance, as per the results revealed herein, individuals or households who tend to spend
more than 1,500,000 LBP per year on medication (either due to prolonged consumption
of medication for chronic illness treatments or who are not medically insured and
reimbursed) might be more willing to take part in future programs, therefore, are
expected to constitute a reasonable fraction of future program “users.” On another hand,
older individuals might not tend to participate in collection programs which might
necessitate initiating an incentive mechanism (ex: reduced collection fees, discount on
medication, credits for returns) to namely address the older population who have stated
lower willingness to participate in future programs as compared to younger individuals,
and who preferred giving their unwanted medication to people in need. Other factors
that have shown to affect choice preferences of future collection programs should be
adjusted for devising a future intervention program that is deemed successful and
sustainable.

Common to any local or nationwide planning, coordination and collaboration
among all concerned entities, namely the Ministry of Public Health, Environment, and
Industry, and the Lebanese Orders of Physicians and Pharmacists, in addition to the
pharmaceutical manufacturing sector, are crucial for developing national or local
collection programs steered by the public sector. Physicians and pharmacists should
focus on measures to reduce over-prescribing and over-dispensing of medications and
emphasize on the need for patient compliance, in order to minimize the quantities of

generated household pharmaceutical waste (source reduction). This, however, is
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specifically challenging given the absence of any regulatory text that regulates and
monitors physicians’ prescriptions of medication. National pharmaceutical
manufacturers are also advised to consider producing and packaging a list of common
medications that are prescribed in different treatment regimens (dosages or dosage
units).

Most importantly, a well-tailored future intervention program should be pilot
tested for feasibility, accessibility, acceptability and practicality to its beneficiaries to

ensure its success and sustainability.
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ANNEX 1

MEDICA: Lebanese Reference for Health Professionals (1999)
Classification of Pharmaceuticals
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MEDICA Lebanese Reference for Health Professionals

Classification of Pharmaceutical Products (1999)

Therapeutic Categories (29)

Allergology Gastroenterology Otology
Analgesics Hematology Parasitology
Anesthesiology Hemostasis Rhinology
Anti-Infectives Hepatology Rheumatology
Anti-Inflammatory Immunology Stomatology

Antispasmodics

Metabolism and Nutrition

Toxicology

Cardiology and Angiology

Neurology and Psychiatry

Urology and Nephrology

Diagnostic

Oncology

Dietetic Products

Endocrinology

Ophthalamology

Source: Status of Pharmaceutical Industry in Lebanon — Chapter 4 (Table 9; pg. 22)




ANNEX 2

Presidential Decree 13389 (2004) on Health Care
Waste Management
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ANNEX 5

Guidance Note on Disposal Methods of
Household Pharmaceutical Waste
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This document serves as a simple educational tool for clarifying some of the expected common behaviors regarding the
disposal of unwanted household pharmaceuticals (pharmaceutical waste). The below instructions were adopted from
international guidelines for the proper and safe disposal of household pharmaceutical wastes.

Given the national situation regarding municipal waste management in Lebanon and the common practices of
pharmaceutical waste disposal at the residential level and due to the absence of national legislations or programs for the
management of these type of waste generated at the household level, proper disposal of pharmaceuticals is crucial for
reducing potential environmental impacts that might be caused from the mismanagement of this type of waste and for
preventing and limiting potential accidents that might take place at the household level. Infants and children are relatively
more prone to accidental poisoning mainly from the ingestion of improperly stored pharmaceuticals and pharmaceutical
wastes. Therefore, it is very important to control and safely dispose of the unwanted pharmaceutical waste that is generated
at the household level.

Below are a few instructions may be considered as potential solutions for the proper and safe management of
pharmaceutical waste generated at the household level, in the absence of a national household pharmaceutical waste take-
back program.

Liquid Pharmaceutical Wastes (ex: cough syrups)

- Follow any specific disposal instructions on the label or patient information leaflet provided with the
pharmaceutical product — if available.

- DO NOT FLUSH OR POUR unwanted liquid medications (ex: syrups) down the sink or drain (unless indicated by
the label or patient information).

- Pour unwanted liquid pharmaceuticals in an unwanted hard plastic container (ex: empty bleach or detergent
container), jar, or sealable plastic bag.

- Add unpalatable substance like coffee grounds, sawdust, or cat litter to thicken and absorb the unwanted liquid
pharmaceuticals.

- Properly seal the cap of the plastic container or bag and place inside the trash.

- Consult your pharmacist for any questions or clarifications for the proper disposal of unwanted pharmaceuticals

Solid Pharmaceutical Wastes (ex: pills, capsules, tablets)

- Follow any specific disposal instructions on the label or patient information provided with the pharmaceutical
product — if available.

- DO NOT FLUSH unwanted solid pharmaceuticals (ex: pills, capsules, and tablets) down the sink or drain.

- Remove the unwanted solid pharmaceuticals from their original containers including pills in blister foil and place
them in a unwanted hard plastic container, jar, or sealable plastic bag.

- Crush the unwanted solid pharmaceuticals inside sealable plastic bag.

- Add unpalatable substance like coffee grounds, sawdust, or cat litter to the crushed unwanted pharmaceuticals.

- Properly seal the sealable plastic container or bag and place inside the trash.

- Consult your pharmacist for any questions or clarifications.
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MODEL 1

Univariate Binomial Logistic Regression of predictor variables expected to be associated with respondents’ willingness to participate in future

household pharmaceutical waste collection program

Unadjusted Odds

Variable Ratio (OR) 90% C.I. P-value
Age 0.974 (0.952 -0.997) 0.059
Think there should be a collection / take back program for unwanted medication from households <0.001
No 1
Yes 6.246 (2.935 - 13.296)
Responsible Entity for future collection/ take back program for unwanted medication from households 0.025
Other * 1
Ministry of Public Health (MoPH) 2.773 (1.312 - 5.860)
Think there should be awareness programs on proper management of unwanted medication at the
residential level 0.090
No 1
Yes 2.786 (1.032 -7.519)
Consider improper management of unwanted medication at the residential level dangerous 0.020
No 1
Yes 3.172 (1.403-7.172)
Congider improper management of unwanted medication at the residential level poses environmental and 0.003
public health threats
No 1
Yes 4.140 (1.874 - 9.148)
;I«;T/ier}k there should be law/lIegislation related to management of unwanted medication at the residential 0.017
No 1
Yes 2.855 (1.385 - 5.886)

Best way for reducing quantity of unwanted medication at the residential level




Unadjusted Odds

Variable Ratio (OR) 90% C.I. P-value
Awareness programs 1
Collection / take back systems 0.783 (0.305 - 2.014) 0.671
Accurate prescription of medication 1.000 (0.413 — 2.421) 1.000
Other * 0.333 (0.101-1.098)  0.129
Dispose of unwanted medications at the residential level 0.218
No 1
Yes 2.298 (0.757 - 6.979)
Reason for disposing of unwanted medication
Completion of Treatment 1
Expiry of medication 1.476 (0.689 - 3.160) 0.401
Do not dispose 0.578 (0.170-1.961) 0.460
Other 2 1.733 (0.282 - 10 .653) 0.618
::3\;? been given awareness / guidance on proper management of unwanted medication at the residential 0.182
No 1
Yes 0.403 (0.132 - 1.235)
Gender 0.624
Male 1
Female 0.819 (0.419-1.601)
Education
Elementary or less 1
Secondary 1.239 (0.444 — 3.456) 0.731
University 1.654 (0.602 — 4.547) 0.413
Household Size 1.098 (0.749 - 1.608) 0.688
Household Monthly Income (in USD)
<1,000 1
1,000 — 3,000 1.661 (0.733 - 3.764) 0.307




Unadjusted Odds

Variable Ratio (OR) 90% C.I. P-value
>3,000 2.785 (0.751 - 10.333) 0.199

Household Yearly Expenditure on Medication (in LBP) 0.308
<1,500,000 1
>1,500,000 0.605 (0.269 - 1.361)

Presence of Existing Medical Condition 0.759
No 1
Yes 0.883 (0.453 - 1.720)

Total Quantity of Consumed Prescription Medications (pills/month) 1.001 (0.992 — 1.009) 0.919

Bold values are significantat P < 0.1

1 Other entities that include: Ministry of Environment (MoE), Ministry of Social Affairs (MoSA), pharmacies, physicians, hospitals, dispensaries and clinics
2 Other ways include using them for plantation (garden), giving them to needy people (as charity)
%Quantities reported by interviewed respondent



MODEL 2

Univariate Binomial Logistic Regression of significant variables associated with respondents’ willingness to participate in future collection program for a fixed fee

Unadjusted Odds

Variable Ratio (OR) 90% C.I. P-value
Willing to participate in future household pharmaceutical waste collection or take-back program <0.001
No 1
Yes 6.928 (3.133-15.318)
;I(-ehienlk there should be law/legislation related to management of unwanted medication at the residential <0.001
Vi
No 1
Yes 3.243 (1.877 -5.602)
Think there should be a collection / take back program for unwanted medication from households 0.032
No 1
Yes 2.402 (1.225 - 4.709)
;I'hinlk there should be awareness on proper management of unwanted medication at the residential 0.102
eve
No 1
Yes 2.256 (0.996 - 5.111)
Age 0.978 (0.963 -0.994) 0.020
Consider improper management of unwanted medication at the residential level dangerous 0.149
No 1
Yes 1.821 (0.920 -3.608)
Consider_ improper management of unwanted medication at the residential level poses environmental 0131
and public health threats
No 1




Unadjusted Odds

Variable Ratio (OR) 90% C.I. P-value
Yes 1.880 (0.945 - 3.742)
Dispose of unwanted medications at the residential level 0.682
No 1
Yes 0.759 (0.251 - 2.298)
Reason for disposing of unwanted medication
Completion of Treatment 1
Expiry of medication 0.893 (0.512 - 1.557) 0.737
Do not dispose 1.185 (0.363 - 3.872) 0.813
Other ? 0.640 (0.227 - 1.801) 0.478
Best way for reducing quantity of unwanted medication at the residential level
Awareness programs 1
Collection / take back systems 1.609 (0.824 — 3.145) 0.243
Accurate prescription of medication 1.016 (0.589 — 1.756) 0.961
Other ? 0.953 (0.336 — 2.699) 0.939
Haye be_en given awareness / guidance on proper management of unwanted medication at the 0.716
residential level
No 1
Yes 0.795 (0.283 - 2.238)
Responsible Entity for future collection/ take back program for unwanted medication from households 0.702
Other 3 1
Ministry of Public Health (MoPH) 1.134 (0.660 — 1.947)
Gender 0.904
Male 1
Female 0.967 (0.612 - 1.529)
Education
Elementary or less 1
Secondary 1.011 (0.473 - 2.158) 0.982




Unadjusted Odds

Variable Ratio (OR) 90% C.I. P-value
University 1.421 (0.676 — 2.988) 0.437
Household Size 0.986 (0.781 - 1.244) 0.919
Household Monthly Income (in USD)
<1,000 1
1,000 - 3,000 1.610 (0.939 -2.761) 0.146
>3,000 1.268 (0.643 - 2.503) 0.565
Yearly Household Expenditure on Medication (in LBP) 0.948
<1,500,000 1
>1,500,000 1.020 (0.625 - 1.665)
Presence of Existing Medical Condition 0.609
No 1
Yes 0.867 (0.547 - 1.374)
Total Quantity of Consumed Prescription Medications (pills/month) * 1.000 (0.994 — 1.006) 0.970

C.l. Confidence Interval
Bold values are significantat P < 0.1

! Quantities reported by interviewed respondent
2 Other ways include using them for plantation (garden), giving them to needy people (as charity)

3 Other entities that include: Ministry of Environment (MoE), Ministry of Social Affairs (MoSA), pharmacies, physicians, hospitals, dispensaries and clinics
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