Journal Pre-proof gl 1
»Cle:’acper
ction

A review of medicines reuse: Thematic analysis and metaphors of return economies

Claudia Viviane Viegas, Alan Bond, Eugénio Avila Pedrozo, Tania Nunes da Silva

PII: S0959-6526(22)04759-X
DOI: https://doi.org/10.1016/j.jclepro.2022.135185
Reference: JCLP 135185

To appearin:  Journal of Cleaner Production

Received Date: 23 February 2022
Revised Date: 9 November 2022
Accepted Date: 10 November 2022

Please cite this article as: Viegas ClaViviane, Bond A, Pedrozo EugéA, da Silva TaNunes, A review of
medicines reuse: Thematic analysis and metaphors of return economies, Journal of Cleaner Production
(2022), doi: https://doi.org/10.1016/j.jclepro.2022.135185.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2022 Published by Elsevier Ltd.


https://doi.org/10.1016/j.jclepro.2022.135185
https://doi.org/10.1016/j.jclepro.2022.135185

A review of medicines reuse: thematic analysis and metaphors of return economies

The authors of this paper are:

- Dr. Claudia Viviane Viegas(*), corresponding author, permanent Professor at the
Management Department of the Federal University of Rio Grande do Sul (UFRGS),
researcher of the Post Gradutation Program in Management at UFRGS, Brazil, in
the fields of reverse logistics, sharing and collaborative economies, and circular economy.
Since 2017, Dr. Viegas is investigating the phenomenon of medicines returns, and in
2019, with colleagues, she proposed a taxonomy for end-of-use/end-of-life medicines
returns. She has got her PhD in Engineering and Knowledge Management at the Federal
University of Santa Catarina (UFSC) in 2009, with investigation on environmental impact
assessment. She has 20 years of experience teaching in Sustainability field in
undergraduate courses and 10 years of experience teaching in the same field in graduation
courses.

ORCID: https://orcid.org/0000-0002-7602-9366.

e-mails: 00061779@ufrgs.br; cldviegas@gmail.com

Management Sciences Department, Federal University of Rio Grande do Sul (UFRGS)

Address: Washington Luiz Street, 855, Historic Downtown, Porto Alegre, Rio Grande
do Sul, Brazil, Zip Code 90010-460, phone: +55 21 (51) 3308-3285.

- Dr. Alan Bond is Associate Professor in Environmental Management in the School
of Environmental Sciences at the University of East Anglia (UK) and Extraordinary
Professor in the School of Geo and Spatial Sciences, North West University (South
Africa), with 30 years’ experience in Environmental Impact Assessment (EIA). He runs
a full-time MSc programme on Environmental Assessment and Management at the
University of East Anglia and is a Professional Development Programme trainer for the
International Association for Impact Assessment (IAIA). He sits on the Editorial Board
of three EIA journals, and is co-Chair of the International Association for Impact
Assessment’s Emerging Technology section and Chair of their Journal Management
Committee.

e-mail: alan.bond@uea.ac.uk

ORCID: https://orcid.org/0000-0002-3809-5805.
Addresses:

University of East Anglia, School of Environmental Sciences: Norwich NR4 7TJ, UK;
University Potchefstroom Campus: Private Bag X 6001, Potschefstroom 2520, South
Africa.


https://orcid.org/0000-0002-7602-9366?lang=en
mailto:cldviegas@gmail.com
mailto:alan.bond@uea.ac.uk
https://orcid.org/0000-0002-3809-5805

- Dr. Eugénio Avila Pedrozo is full professor in the post-graduate programs of
Management Sciences at the Federal University of Rio Grande do Sul (UFRGYS), at
the Federal University of Rondbnia (UNIR), and at the Federal University of
Paraiba (UFPB), Brazil. He is PhD at Institut National Polytechnique of
Lorraine/France (1995), and was Head of Department of the School of Administration of
UFRGS and Director of the Center for Studies and Research in Agribusiness at UFRGS.
He was full professor in the Department of Administrative Sciences (UFRGS). Pedrozo
belogns to the PRODEMA Network (Development and Environmental studies oF UFPB).
He is also Productivity Scholarship at the National Council for Scientific and
Technological Development (CNPq). His current research interests are: sustainability,
morinian complexity, inter/transdisciplinarity, change, wicked problems, analyses
involving multiple dimensionalities and multiple levels, transformative education,
innovation and sustainable strategies, communities, Amazonian and Northeastern themes,
qualitative and mixed research.

ORCID: https://orcid.org/0000-0002-4751-707X

e-mail: eugaviped.eap@gmail.com

Management Sciences Department, Federal University of Rio Grande do Sul (UFRGS)

Address: Washington Luiz Street, 855, Historic Downtown, Porto Alegre, Rio Grande
do Sul, Brazil, Zip Code 90010-460, phone: +55 21 (51) 3308-3285.

-Dr. Tania Nunes da Silva holds a Master's degree in Business Administration from the
University of S&o Paulo (1994) and a PhD in Sociology from the University of S&o Paulo
(1998). Professor at the Federal University of Rio Grande do Sul (UFRGS) from 2000 to
2020. Currently, she works as a guest lecturer in the field of Innovation, Technology
and Sustainability of the Postgraduate Management Program in Administration at
UFRGS. She is vice-coordinator of the GESTOR (Group of Studies in Organizations)
registered at CNPq. She has experience in the field of Management, with an emphasis in
cooperatives, cooperation, collective entrepreneurship, social entrepreneurship,
sustainable energies, social strategy and innovation, social technology and sustainability.

ORCID: https://orcid.org/0000-0002-1964-1313

e-mail: tania.silva@ufrgs.br
Management Sciences Department, Federal University of Rio Grande do Sul (UFRGS)

Address: Washington Luiz Street, 855, Historic Downtown, Porto Alegre, Rio Grande
do Sul, Brazil, Zip Code 90010-460, phone: +55 21 (51) 3308-3285.

Avrticle-type — review paper

Main manuscript: 12,475 words (including title, highlights, abstract, keywords, 12
figures, references, captions, ackowledgement)


https://orcid.org/0000-0002-4751-707X
mailto:eugaviped.eap@gmail.com
https://orcid.org/0000-0002-1964-1313

Main mauscript, highlights, Abstract, acknowledgement, without figures, and with
references: 11,417 words.

Abstract: 242 words.
Figures: 12
Appendices: 0



A review of medicines reuse: thematic analysis and metaphors of return economies

Highlights

Medicines reuse is reviewed out of the supply chain context.
Metaphors of reuse are proposed as circularity and shareness.
Behavioural aspects dominate emerging literature on reuse.
Circular economy is a poor metaphor for medicines reuse.

Sharing/collaborative economy are fruitful metaphors of reuse.

Abstract

This paper provides a literature review on medicines reuse explaining how this
phenomenon has evolved and has being re-interpreted in academic research. Literature
review in combination with a descriptive and a qualitative thematic analysis was
employed to answer two questions: (i) How the medicines returns phenomenon has been
documented and discussed? (ii) To what extent the critical literature on circular and
sharing/collaborative economies can be taken as metaphors for the advancement of
knowledge to better understand the complexities of medicines returns? After the selection
of 125 papers, 10 hubs of collaboration were identified in this research field with early
work on reuse stemming from the UK. From the thematic analysis, three outcomes
emerged. The first relates to the problem of wastage versus costs and affordability, and
the role of stockpiles and misplacement of leftover medicines. The second arises from a
chronological description of the selected studies. Using a timeline, recurring debates were
identified: prescription costs/sharing; reuse in evolutionary perspective of rational use;
affordability and avoidance of wastes; and the role of pharmacists and care in the
community/solidary pharmacies. The third outcome delivers metaphors linking critical
aspects of circular and sharing/collaborative economies with concepts and situations of
medicines reuse. It was found that the circular economy, which is still far from consumer
reality, offers a limited contribution as a metaphor for medicines reuse, while
sharing/collaborative economy reflects current practices that can be understood as access
giving, thus interpreted as a form of affordability.

Keywords: medicines reuse, circular and sharing economies, community and solidary
pharmacies, metaphors.

Introduction

The return of medicines which have not expired and remain sealed or not fully consumed
(in end-of-use condition), has been the subject of academic study at least since the end of
the 1990’s when scholars warned of the large amounts of intact contents that were then
sent to non-profit organisations, in order to help persons that could not afford such



products (Mariarcher et al., 1998). Research in several countries has been conducted to
investigate the determinants of medicines wastage in homes, infirmaries, clinics,
hospitals, and similar places that people use to leave leftovers of such goods (Langley et
al., 2005, in UK; Braund et al., 2009, in New Zealand; Thawani et al., 2014, in India; Lv
etal., 2021, in China). Excessive stocks formed after purchasing (Mackdrige et al., 2007),
irrational prescribing (Celik et al., 2013), patient death (West et al., 2014), patient
stopping medication, and prescription change (Smejkalova et al., 2018) are all mentioned
as the main causes of leftover medicines, but it is difficult to isolate each cause as the
context, regulatory aspects, place of use, and patient profiles are different.

The rising costs of medicines to individuals and governments cannot be ignored. In the
five last years, the price of pharmaceuticals has risen around 20% in OECD countries,
26% in the US, and 40% in Germany (Gamba, 2022). Alshemari et al. (2021) observe
that the global costs of purchasing medication have grown around 141% in a decade,
reaching USD 1.25 trillion in 2019. Countries such as Greece suffer one of the highest
costs associated with purchase of medication in the European Union (EU) (Yfantopoulos,
2008). In Japan, at least 20 billion yen per year were considered to be avoidable losses
two decades ago if rational medicines use had been fully applied (Kutsuma et al., 2004).
In Brazil, little is known about stockpile formation, discharge procedures, affordability
and informal recirculation in this field. Exceptions are scattered investigations at regional
or local scales (Gargano et al., 2019).

The theme of medicines returns for a new consumption cycle is still marginal in the
literature of Pharmaceutical Supply Chains (PSC) except where framed under the pursuit
of cost optimisation (Taleizadeh et al., 2020). However, this situation has rapidly
changed. In 2018, researchers began to formalise concerns not only on a working
conceptualisation on medicines reuse (Alhamad et al., 2018) but on the possibility of
framing medicines as a target of the circular economy (Viegas et al., 2019; Alshemari et
al., 2021) and sharing (Viegas et al., 2021) or even informal economies running in the
public sector locally (Viegas et al., 2022). This new perspective opens space to critically
depict the economies of returns - Circular Economies (CE) and Sharing/Collaborative
Economies (SCE) - as metaphors for medicines reuse, since the idea of a metaphor is
taken as a form of representing the world through shifting the interpretive status (Tseng
and Chuang, 2022).

It is widely known that practices such as prescription sharing (PS) (Sheridan et al., 2014),
prescription costs sharing (PCS) (Levy, 1992), overstocking and medicines wastage
(West et al., 2014) are neither new nor unexplored. Nonetheless, to the extent of the
knowledge of this research, such practices are still rarely studied from the point of view
of the CE/SCE.

This paper adopts a qualitative-constructivist approach in order to review the literature
on medicines returns using a three-step approach. It firstly covers the contradictory
problem of wastage versus costs and availability/placement of leftovers or reusable
medicines. A timeline of the reviewed studies shows how the research in the field has
evolved, highlighting the tendency to focus on behavioural issues in the debate. Finally,



it introduces the CE/SCE concepts and considers their use as metaphors that shed light
on medicines returns solutions from the perspective of reuse. The main research question
is: How has the medicines returns phenomenon (for a new consumption cycle) been
documented and discussed? As a consequence, it is also asked: To what extent can the
critical literature on CE and SCE be taken as metaphors to better understand the
complexities of medicines returns? The study, thus, intends to unveil what is known on
the phenomenon of medicines returns beyond the productivistic perspective of
optimisation in pharmaceutical supply chains (PSC). It also aims to depict an agenda of
circularity/shareability/collaboration from the perspective of medicines reverse flows. It
Is structured as follows. After the methodological section (2), the results and discussions
are presented in section 3, in four steps as explained in the methodology. Final remarks,
limitations, and recommendations for future studies are presented in section 4.

2 Methodological approach

The methodological approach developed for this study took into account the difficulties
to select adequate research strategies because the theme of medicines returns is so broad,
and it involves different situations and actors across diverse regulatory contexts.
According to Seuring and Muller (2008), identifying principal concepts and categories of
analysis is recommended in sustainable supply chain review investigation. However, in
the current study, the allusion to the ordinary PSC is less important than the emphasis on
sustainability, which is implied in the idea of returns of products for reuse. Thus, this
review proposes a metaphorical construction as “integrated thoughts” (Tseng and
Chuang, 2022: 193) that considers different perspectives on the medicines reuse issues
integrated with critical ideas from CE and SCE.

Firstly, a literature review was performed using the Web of Science (WoS) and Scopus
databases from June to July 2022 employing 21 search strategies as described in Figure
1. Such strategies were taken as reasonable to investigate the issue of medicines returns
from diverse perspectives that involve contexts of use and surplus stocks, prescription
issues, places of returns, and pharmaceutical care. The expressions also covered critical
aspects of CE and SCE, and the relationships of such economies with the medicines
returns phenomena. As these relationships are understudied, recent work that introduces
such perspectives, published in an international workshop on sustainability, was added.
The criteria chosen for the decisive selection was the potential contributions of the
identified papers to answer the research questions.



After reading the selected articles, the main contents and the chronological unfolding of
the collected literature were examined. A descriptive analysis of the more prolific authors
and their provenance as well as the networks of authorships, were presented. Then, a
content analysis was performed through the identification of themes. Thematic analysis
focused on the analytical relevance of themes, their meanings, and how they are
developed —as described by Vaismoradi et al. (2016). According to these scholars, themes
are latent — they can be attributes or elements that make sense for the researcher in the
organisation of content analysis. Additionally, categories are explicit descriptors that
support the development of themes. It is difficult to objectively distinguish between
themes and categories. A subject of analysis can be considered as an objective category
under a broader theme, but when framed using a deeper perspective of discussion, for the
advancement of knowledge in a given field of study, a category can be taken itself as a
theme in construction (Vaismoradi et al., 2016). This dynamic was considered in the
current research. Thus, in the organisation of this study, three themes were defined: (i)
the problem of costs versus affordability, the localisation of used medicines, ill-defined
concepts and evidence of changes in this context; (ii) the chronological evolution of
returns studies; (iii) the CE/SCE as metaphors to understand advances related to the
returns issues. Figure 2 shows the research questions, summarises the search strategies,
selected studies, and describes the themes and respective categories. Each theme
corresponds to a subsection of the results.

It is noteworthy that some categories of this second theme (affordability, wastage, reuse)
were already presented as part of the first theme. They were revisited to enhance
understanding of their significance in the evolution of the medicines returns debate. Also
the knowledge gaps added to the solidary pharmacies category mirrors issues of the
“evolutionary” studies (category of the third theme), thus a bond is indicated in Figure 2
at the level of both categories. The third theme was a discussion on CE/SCE categories
from the perspective of medicines reuse. More than showing critical aspects of such
returns economies, the third theme opened space to discuss CE and SCE also as categories
represented as metaphors in the field of medicines returns.

3 Results and discussion

In the next subsections (3.1 to 3.4), results and respective discussions of this review are
presented. Each subsection after 3.1 corresponds to a theme divided into categories.

3.1  Descriptive analysis

The reviewed studies show prolific knowledge production on medicines returns mainly
from countries such as the UK, the US, New Zealand, the Netherlands, and India. Figure



3 presents the number of papers by country, based only on the affiliation of the first
author.

Ten hubs of collaboration were identified, with the respective studies and number of
citations captured from Google Scholar in October 2022. Taking them in chronological
order, the first one is headed by Mackridge with two articles with Marriott, and with
Marriott and Langley (UK) about returned and unused medicines (both in 2007, with 105
and 3 citations respectively). The second and the third hubs refer to studies on prescription
medication sharing (PS), authored by Goldsworthy (from the US), which heads two
articles on this subject, in 2008 (with 125 citations) and 2009 (77), and has Mayhorn as
co-author in both papers. The third network (from Australia) is leaded by Ellis (in 2009,
58 citations; and in 2011, 19) with Mullan co-authoring both works.

The fourth significant set of partnerships appear from 2014 to 2019 guided by Beyene
with fellows from New Zealand, mainly Aspden and Sheridan. The studies of this hub are
also addressed to the issue of PS, with the following number of citations: 83 (2014), 23
(2016), 6 (2019a), 10 (2019Db), and 8 (2019c). With the same subject of study, Markotic
(from Bosnia) delivered two studies: in 2016 (9 citations) in association with Puljak
(Croatia), and in 2018 (8 citations), with another 13 colleagues from Croatia, including
Puljak.

Bekker (from the Netherlands), in the sixth group, has two contributions, in 2017 and
2018 (both with 29 citations), in a network with Gardarsdottir, Egberts, Bouvy, and van
den Bemt. These authors investigate redispensation and wastage of medicines.

Studies bringing new perspectives on reuse were boosted through the network of
Alhamad, in the seventh hub. This researcher guided four publications: the first in 2018
(24 citations), with Patel and Donyai — all authors affiliated in UK institutions; the second
in 2020 (10 citations), with Donyai (Jordan), and Alhamad also linked to the UK and
Jordan institutions; the third (6 citations) in 2020 as well, when Alhamad appears
affiliated to both UK and Jordanian institutions, and Patel and Donyai to UK universities;
and the fourth (13 citations) in 2021, with the same authorship and affiliation as the
second one. Within this hub, Donyai (2021, 3 citations)

headed a publication on medication reuse with McCrindle, Hui and Sherrat (all from the
UK). Indeed, Hui is the main author of two publications on packaging (2020b, 21
citations) and sensor technologies for medicines quality tracking (2020a, 16 citations)
with colleagues from the UK — both papers include Donyai, McCrindle and Sherrat as co-
authors.

The eighth network is represented by three articles of Viegas (Brazil) and Bond (UK) in
co-authorship with Bertolo and different colleagues from Brazil. The main authors of this
group and other collaborators presented a review of end-of-use and end-of-life medicines
suggesting the idea of recirculation in 2019 (45 citations), and their following studies,
with other authorship (2021 and 2022, no citations) were published in the proceedings of
the International Workshop on Advances in Cleaner Production, trying to address the



phenomenon of medicines reuse in Brazil as a type of CE/SCE, and informal economy in
the municipal public sector.

The two remaining hubs were guided by Ertz and by Kirchherr, respectively, but they do
not refer to medicines, rather than to concepts and classification on CE/SCE that help to
understand the reality of the medicines returns. Such studies were selected given their
theoretical contribution to the investigation about the ways in which medicines returns
for reuse can be institutionalised. Ertz and colleagues from Canada provided ideas and
classificatory structures on SCE (2018, 144 citations) and on CE (2019, 27 citations).
Kirchherr and co-authors from the Netherlands focused on concepts and framework of
the CE (2017, 4007 citations) and the way principles of the CE can be employed (2019,
107 citations). A scheme showing the networks of relationships comprising 98 out of 125
revised references, with focus on medicines returns/reuse, and CE/SCE, is provided in
Figure 4. The remaining 27 references do not characterise collaboration networks.

3.2 First theme: the problematic of costs, affordability, reused medicines
localisation, wastage

This theme covers four categories: imbalances between costs and acquisition capacity;
wickedly placed stocks of medicines; ill-defined concepts that surround medicines
returns; evidence of changes in understanding and framing this problem.

3.2.1 Imbalances between costs and acquisition capacity

The rising costs of medicines adversely affects the acquisition capacity of governments
and individuals. Pharmaceutical purchasing represent the third-largest expenditure item
in health care spending in the OECD countries (Gamba, 2022). British researchers already
highlighted the high amounts spent on medicines purchasing by the National Health
System — around USD 332 million in 2009 (Alhamad et al., 2020). Production disruption
due to pandemics and other external causes raises questions about the resilience of the
PSC (Patil et al., 2021).

Acquisition capacity, in the context of medicines, is mainly equated to affordability.
There are different understandings of affordability. Abbas et al. (2020) frame it as a part
of healthcare in the convergence of availability (the product is available to the patient),
accessibility (it is in an accessible place), and acceptability (the patient accepts the
product). Magadzire et al. (2014) includes in this list the accomodation factor: when the
product offered is aligned with the practical circumstances of the patient. In summary,
the focus here is the payment capacity as affordability.

3.2.2 Wickedly placed medicines

The imbalance between increasing costs of acquisition and undermining paying capacity
runs simultaneously with the phenomenon of excessive stockpiles of medication in
residences, infirmaries, clinics and hospitals — a massive amount of unexpired medicines



that end up being improperly disposed of. Such poor management of potentially reusable
medicines has long been documented in many countries. Mariarcher et al. (1998) found
that 51% of household medications in Great Britain were unused — more than 75% intact
or almost intact. A similar situation was reported in community pharmacies within the
UK (Mackridge and Marriot, 2007), and New Zealand (James, 2009). Also, in homes of
Saudi Arabia (Al-Syiabi and Al-Ryiami, 2007), Iran (Foroutan and Foroutan, 2014;
Jafarzadeh et al., 2021), Indonesia (Pramestutie et al., 2021), India (Begum et al., 2021),
Malaysia (Wang et al., 2021), and Ghana (Opare-Ado et al., 2021). Even among nurses
or nursing students there are high rates (78% or above) of excessive stocks, as reported
by Bashatah and Wajid (2020) in Saudi Arabia. Bonanno (2021), based on estimates from
the Health Ministry, observed that Greek citizens were sitting on billions of euros of
medications in 2012. Lee and Schommer (2022) reported that 80% of US households
keep stored medication for the treatment of chronic diseases.

The lack of standards for the management of purchased medicines in the majority of
countries (Tong et al., 2011) is indicated as one of the causes of incorrect destination or
inertia regarding the discharge of medicines. The current review found a diversity of
causes and contexts involved in the phenomenon of stockpiles, and summarised the
results in the Figure 5.

3.2.3 lll-defined concepts that surrounds medicines returns

Householders have a great responsibility in defining the destination of a significant
amount of unused medicines. However, they do not always have clear means and proper
knowledge to make adequate choices. The difficulty in differentiating between unused
and waste medicines is a significant concern.

Wang et al. (2021: 1) defines unused medicines as those “no longer consumed by the
intended users or patients”. Celik et al. (2013: 162) state unused medicine as that which
“is purchased, whether according to a prescription or not, but which is not administrated”.
According to Lv et al. (2021: 1) “[u]nused medicine is a medicine that is still before its
expiration date, but is no longer taken before its expiration date, has been forgotten in the
corner of the family medicine box, and is likely to become an expired medicine”.
However, there is no clarity about the concept of medicine waste (West et al., 2014). It
can be a purchased over-the-counter product, not totally consumed, or a dispensed one
(Celik et al., 2013). Alhamad et al. (2020: 2), aligned with the understanding of the World
Health Organisation (WHO), that states that medicines wastes include “expired, unused,
spilt, and contaminated pharmaceutical products, drugs, vaccines and sera”. Under this
perspective, unused or no longer consumed medication should be not used anymore.

Another polemic concept is of medicine reuse. Alhamad et al. (2018: 233) offered a
working definition but recognised that “[r]euse and recycle remain largely unexplored
because unused medicines are not currently permitted to be reused in the UK”. These
scholars concluded that the reuse concept remains dependent on addressing people’s
concerns, perceptions and behaviours. According to Donyai et al. (2021) reuse can be



framed in diverse contexts, as the reintroduction of the consumption of the medicines
brought by the patient to a hospital, or the recycling of medicinal components or
packaging in future manufacturing processes, or the repurposing of old drugs for new
conditions (Sindhu and Murugan, 2020). Further meanings offered by Donyai et al.
(2021) are: redispensing, redistributing, and reverse flow. McRae et al. (2021) add to this
list re-issuing and recycling as synonymous, disregarding the idea of recycling as physical
and/or chemical transformation, as do Toh and Chew (2017). Campos et al. (2021)
consider reuse through the possibility of medicines reassignment in the context of public
health entities that transfer part of their batches (excess to demand) to other health entities
that identify supply shortcomings. Thus, the concept of medicines reuse is still blurred
(Donyai et al, 2021).

3.2.4 Evidence of changes in framing the problem

As observed from the difficulties to reach consensus regarding the reuse concept, there is
no common view with respect to reintroducing used (not expired) medicines in a new
consumption cycle. In many countries, health regulatory aspects undermine such debates
because laws or regulatory instruments follow the understanding of WHO, equating used
medicines as wastes. Nonetheless, the awareness on the amounts of not expired stocks of
idle medicines has engaged the minds of scholars to rethink this situation. “We consider
it appropriate to reopen the debate on the potential for re-using these medicines in
developing countries where medicines are not widely available and also within the UK”
(Mackridge et al, 2007: 258). Xie and Breen (2014) have also endorsed this idea since the
costs involved in the process of redispensing could be acceptable. Historically, little
research was produced on this issue (Bekker et al., 2018), but this situation has rapidly
changed since 2018. Donyai et al. (2021) highlight that the practice of reusing medicines
IS a matter of time due to the large amounts of medicines wastage in UK.

3.3 Second theme: timeline of the studies, main issues and evolution

In this subsection, a chronological perspective of the reviewed articles is provided under
three categories that emerged from the content analysis: PCS and PS; reuse as an
evolutionary debate involving medicines rational use (MRU), medicines affordability
(MA) and medicines wastage (MW) reversibility; and pharmacists’ role and care (PR/PC)
in the context of the community/solidary pharmacies (CSP).

Figure 6 represents the distribution of the reviewed papers according to the sequence of
their publication. CE/SCE are weakly represented as incipient issues to be integrated in
the prospective discussion on the future of medicines reuse.

3.3.1 PCS and PS

Medicines users can share the costs of buying these types of products, or sharing the use
of the products as a common good — although the latter is controversial in terms of health



risks (Alhomoud, 2020), and regulatory compliance (MacFadyen et al., 2001), or even as
a conceptual reality (as presented in the debate in subsection 3.4). An early study on PCS
retrieved by this research is Levy’s (1992: 220), that refers to this practice as
“copayments, coinsurance, or deductibles” applied to healthcare systems. Thirty years
ago, Levy (1992) observed that PCS could reduce the utilisation of pharmaceuticals in
the US leading users to avoid such types of expenditure. This finding was confirmed by
Gibson et al. (2005). Research conducted by Noyce et al. (2000) on the comparative
effects of PCS in the UK, France, Italy, Germany, the Netherlands, and Austria found that
the costs to patients would be higher in some nations and lower in others, thus a consensus
did not exist regarding PCS. Goedken et al. (2010) examined the effects of PCS between
patients in different insurance situations in the US, and concluded that higher costs are
not associated with lower prescription use. Doran et al. (2011), however, indicated that
PCS would compromise medicines affordability in Australia. Emmerick et al. (2017)
found that the increasing costs of sharing represented a barrier to the popular pharmacy
program of chronic diseases medication in Brazil. Mohan et al. (2021) argued that the
PCS negatively impacts the elderly in Ireland. Also, a meta-review of Guindon et al.
(2022) found that the costs of health services would increase with low drugs costs sharing
in Canada. From these studies, PCS shows itself as a controversial practice, very
dependent on the health procurement systems.

PS, understood as borrowing, lending, or co-using medicines already in circulation, is not
recommended practice by scholars. Ellis and Mullan (2009) reported it as a misbehaviour,
although very common among elderly persons in Australia (Ellis et al., 2011). Loans of
medications were also reported by Goldsworthy et al. (2008) in the US as a risky but usual
behaviour, especially between adolescents (Goldsworthy et al., 2009), and students in
Ireland (Goulding et al., 2011).

Lending (giving) or borrowing (taking) of prescription medicines is increasingly reported
(Gascoyne et al., 2014. PS are likely to happen when types of medicine are widely known
and used (Dohn and Pilkington, 2014), mainly between members of the same family
(Markotic et al., 2018; Renny et al., 2019), specifically among youths (Obol et al., 2018).
Limited access to medication and sociocultural factors also incentivise PS behaviours
(Beyene et al., 2016; Markotic and Puljak, 2016).

The prevalence of large amounts of leftover medicines gives opportunities for borrowing
or lending (Beyene et al., 2019a). Concerns on missing doses (Beyene et al., 2019b),
persuasion, expectation of product expiry (Beyene et al.,, 2019c) are common
justifications for PS. According to Song et al. (2022: 1) “the reported prevalence of
prescription medication lending and borrowing varies by country, ranging from 6% to
23% and from 5% to 52%, respectively”. Figure 7 shows the evolution of PCS and PS
reviewed articles.

3.3.2 Reuse as an evolutionary aspect of rational use, affordability, and wastage



The ideas around medication reuse have been reclassified in the advancement of
knowledge production on medicines rational use (MRU), affordability (MA) and wastage
(MW). Figure 6 shows medicine reuse (MR) as an umbrella to MA, MW, and MRU.

Investigations on MRU are presented in studies of Langley et al. (2005), Mackridge and
Marriott (2007), Mackridge et al. (2007), Celik et al. (2013), Thawani et al. (2014),
Willeboordse et al. (2014), and Weir et al. (2019). Socioeconomic status can influence
MRU (Celik et al., 2013), but knowledge about the products, respective prices, and
treatment procedures are also very relevant (Thawani et al., 2014). Other influencing
aspects are patients’ participation in medicines choices (Willeboordse et al., 2014) and
the intervention of pharmacists (Weir et al., 2019). Figure 8 illustrates the number of
studies about PS and MRU, and Figure 9 shows the comparison between MR and MW
reviewed articles.

The affordability category (MA) is initially mentioned as a problem affecting the poor,
therefore raising an ethical responsibility of the PSC to voluntarily address chronic
demands (Leisinger, 2009). Further on, studies included aspects such as physical access
to, and availability of, products (Magadzire et al., 2014). The review of Abbas et al.
(2020) on MA reasserts the strong relationships between affordability with prices, sharing
agreements (PCS) and the importance of more comparative studies in PCS. Figure 10
presents a quantitative summary of MA and MW reviewed studies.

The medicines wastage problem is historically investigated in a fragmented way at the
local scale (Mariarcher et al., 1998, Zargazardeh et al., 2005, Ayele and Mamu, 2018).
The global assessment of the wasted medicines returns for disposal provided by Tong et
al. (2011) shows the confused situation regarding the orientation of consumers on how to
deal with leftover medication. Ignorance caused by limited dissemination of the laws on
correct destination perpetuates misconduct about losses avoidance (Ariffin and Zakili,
2019). Studies designed to achieve reductions in wastage after a practical intervention
(Abahussain and Ball, 2007; Koyanagi et al., 2013) show limited positive results. The
problem of treatment abandonment or non-adherence receives little investigation (Chen
and Chen, 2015; Smejkalova, 2018).

Tackling losses is highly influenced by household storage as indicated by Jafarzadeh et
al. (2021) in their review of the global situation of medicines which are domestically
stockpiled. The turnaround from wasting to effective, socioeconomic and ecological, use
should involve social media campaigns encouraging the returns through crowdfunding
(Begum et al., 2021).

Behavioural inclination to reuse medicines, combined with corresponding research on
technical and economic feasibility, has attracted the attention of scholars in recent years.
This has culminated in a set of studies that can be labelled as “evolutionary” — because
they depart from simple waste awareness to deepen the discussion in diverse
stakeholders’ arenas on the possibilities of reuse through the interpretive change —
recognising the significance of reuse — and through the evolution of tools and devices that
enable this change. Such studies (as of Alhamad et al., 2020 and others detailed in



subsection 3.4.2) cover compartmental, attitudinal, cognitive aspects, and likely technical
solutions related to the product quality assurance or package attributes.

3.3.3 Pharmacists role/care (PR/PC) and community/solidary pharmacies (CSP)

The understanding of the medicines reuse deployment and dissemination requires a
careful examination of the pharmacists’ role and alternative institutions where they can
work — as the community or solidary pharmacies. Pharmaceutical care refers to the
responsibilities of pharmacists in dispensing drugs and following their administration in
order to assure the quality of the treatment to a patient (van Mil and Schulz, 2006). Murad
et al. (2017) criticise an entirely task-oriented relationship between pharmacists and
medication users and instead argue the merits of the development of self-management
strategies addressed to patients. According to Buzanci¢ et al. (2021) even deprescription
should be part of pharmacists’ role in the monitoring of patients.

While retail pharmacies are spaces for dispensation of medicines, community pharmacies
are places where medication users receive comprehensive orientation on their use
(Kauling et al., 2013), and solidary ones provide services including the reception of
surplus medicines and subsequent distribution prior to expiry (Viegas et al., 2021).
Solidary pharmacies enable the possibility of reintroducing a used medicine in a
subsequent consumption cycle after professional quality inspection and under medical
prescription. This approach, although legally forbidden in many countries, has been
informally practised through different structures. In Greece, the GivMed initiative,
launched in 2016, illustrates an effective scheme linking persons able to give out their
surplus medicines using a digital platform to input data that will serve as information to
those potential receivers that require medical products they cannot pay for (Alhamad and
Donyai, 2020). Similar initiatives were reported by Grasso and Galvin (2010) — a gift
giving medication program existing since 1994 in British Columbia, Canada, that inspired
the creation of the Supporting Initiatives to Redistribute Unused Medicine (SIRUM) in
the US in 2006. Costa et al. (2018) mentioned the Abem Program in Portugal, a
pharmacy-based solidarity network between the third sector and other organisations to
raise funds for providing free-of-charge medicines to low-income persons. Such
programs differ from GivMed basically in organisational structure — the way the Greek
program manage digital resources to engage persons — and regarding the stage of the life
cycle product that is redispensed. While SIRUM and Abem operate exclusively with new
products, GivMed and other redispensing programs accept used, not expired, and visually
inspected medication (Islam et al., 2017).

Redispensing medications programs are also working with used not expired products in
the Kingdom of Brunei since 2006 (Chauhan et al., 2021). Another way of reusing
medicines is the reassignment of unopened packs exclusively among health services, as
reported by Lazaro et al. (2020) in Spain, and by Campos et al. (2021), in Brazil. Figure
11 brings a quantitative comparison between studies about pharmacists’ role/care and
community/solidary pharmacies.



3.4 Third theme: discussion and repositioning of the CE and SCE criticism as
metaphors of medicines reuse

This subsection considers critical aspects of the CE and SCE and the way they can be
linked to the “evolutionary” studies on medicines reuse to depict metaphors of circularity
and sharing in medicines reuse contexts.

3.4.1 Criticisms of CE and SCE

The CE brings as a main idea the advocacy that economic growth can be maintained
because natural resources will be managed appropriately to support this growth
(Kirchheer et al., 2017). In this sense, CE expresses logical contradictions due to
disregarding the physical limits of nature (Hart and Pomponi, 2021). The proposal of a
centric governance (Corvelec et al., 2022), and the lack of regulatory aspects in the
majority of the countries (Mangla et al., 2018) are hurdles to the performance of CE.
Despite being focused on business models (Lahti et al., 2018), CE is seen as a
constructivist movement towards sustainability (Genovese and Pansera, 2020) that
requires adaptive learning (Marra et al., 2018; Kirchherr and Piscicelli, 2019). However,
the capacity to integrate social actors (Sauvé et al., 2016), and to meet the psychological
needs of consumers (Singh and Giacosa, 2019) are significant gaps within the CE.
Another barrier referred to is feasibility at the local scale (Ddiba et al., 2020).
Furthermore, CE is addressed to recycling more than to reusing or repurposing (Inigo and
Blok, 2019). It remains unclear how CE can be consolidated (Niskanen et al., 2020).
Questions on how society can adopt CE are still open (Chizaryfard et al., 2021).

The CE agenda should incentivise pro-environmental behaviours (Ertz et al., 2019) that
would lead the users to product lifetime extension through reutilisation, donations,
borrowing and lending, for instance. These are also characteristics of the SCE.
Nonetheless much confusion exists around the concepts of CE and SCE.

A diverse body of scholars understand sharing economy as a wide range of collaborative
practices enabled by the gig platforms (Ma et al., 2019; Akin et al., 2021) that combine
markets and civil society acts (Fraanje and Spaargaren, 2019), in order to allow the
recirculation of under-utilised goods (Andreoni et al., 2020). It is a complex, disruptive
phenomenon (Gurau and Ranchhood, 2020). Sdnchez-Pérez et al. (2021) deem sharing as
an old practice (involving gifting through direct exchanges) but sharing economy as a
recent phenomenon is also called collaborative economy, collaborative consumption,
peer economy, peer-to-peer sharing, access economy. Both sharing and collaborative
economies are access-type of economies (Gossling and Hall, 2019).

According to Ertz and Leblanc-Prolux (2018), sharing economy is an inaccurate
expression, because the real phenomenon is people sharing goods, not acting
economically. This perspective separates the interactions between persons from the
economic outcomes of sharing. Belk (2014: 1569) considers sharing as “acts and



processes of distributing what is ours to others for their use and/or the acts and process of
receiving or taking something from others to our use”. When sharing takes place, there is
neither ownership receiving nor ownership transferring — therefore, sharing is a form of
consumption that usually involves practices performed with closed persons, and acts of
borrowing or lending are considered “borderline cases of sharing” (Belk, 2014: 1596).

Collaborative consumption, on the other hand, occurs when a group of persons coordinate
the acquisition of a good, or the distribution of a resource, using a fee or compensation
(Belk, 2014). This assumes diverse forms such as sharing, bartering, lending, trading,
renting, swapping, gift giving - which can also be characterised as second hand or
sequential sharing, with permanent transferring of the ownership (Yrjola et al., 2021). In
post-consumption activities, collaborative consumption meets typical acts of the CE as
reusing, repurposing and recycling (Barbosa and Fonseca, 2019). Figure 12 represents the
main CE criticism, SCE ideas, and commonalities between these types of economies.

3.4.2 “Evolutionary” studies on medicines reuse: possibilities and hurdles for reuse

There is a wave of recent research dedicated to unveiling and detailing the barriers and
possible solutions for medicines reuse. They have in common the existing legal obstacles
to reach this aim and the paucity of data at local scales. These studies are here named
“evolutionary” because they surrounded the problem from a variety of stakeholders,
theories and scenarios that indicated a diverse range of opportunities to medicines
recirculation.

Health professionals deem feasible the reverse flows for a new consumption cycle when
packages are unopened, undamaged and with expiry date as equal or above six months
(Bekker et al., 2018). Alhamad et al. (2018), when asked how people conceptualise the
reuse of medicines, found that interviewees consider some disadvantages, such as the
possibility of counterfeit or errors, but the majority believe in the technical capacity of
the pharmacists to assure the quality of returned products, and that economic and
environmental benefits would justify the returns. The same authors investigated the most
common types of returned medicines using data from 26 countries from 2002 to 2020,
and provided detailed information on what to observe in terms of quality criteria:
humidity, physical shape, and tampering (Alhamad et al., 2020).

Beliefs and norms influence the willingness of medication reuse, and people are prone to
embrace the reuse of medicines (Alhamad and Donyai, 2020). Medicine reuse as
behaviour is defined as “accepting prescribed medication with more than six months of
shelf-life remaining that, as verified by a pharmacist, had been kept untampered for less
than three months, under normal storage conditions and in an original sealed blister pack,
by another patient before being returned to a community pharmacy” (Alhamad and
Donyai, 2021: 8). Chauhan et al. (2021) concluded that patients are more inclined to see
medicines as common goods than as strictly regulated products unable to be re-harnessed.
Nonetheless, a considerable work towards the improvement of population awareness is
necessary to achieving the success of returns initiatives (Lv et al., 2021), because the



knowledge and perception on the problem are uneven. McRae et al. (2021) observe that
people tend to rely on the quality of the returned goods when they are checked by the
pharmacists, tampered and with its packaging still intact.

A reasonable set of requirements for structuring the returns should include incentives to
patients to deliver their medication surplus, as well as incentives for extra work of
pharmacists, besides the creation of legal support and the development of specific social
norms (Hui et al., 2020a). The introduction of packaging sensors technologies (Hui et al.,
2020b; Lam et al., 2021) would significantly increase the adherence to reused medication.
However, implementation costs are barriers, and further research about package material
looping is necessary (Salmenpera et al., 2022).

Although the research on medicines reuse has qualitatively advanced in the last five years,
many gaps remain when the whole picture of the CE and SCE is taken in account. There
are scant studies explicitly mentioning or proposing the integration of the CE principles
and practices in medicines returns (Viegas et al., 2019; Alshemari et al., 2020), or the
ideas of SCE in such respects (Viegas et al., 2021; Viegas et al., 2022). The present review
has shown how the medicines returns phenomenon (for a new consumption cycle) has
been documented and discussed in its diverse perspective, answering the first research
question. It remains open the question “To what extent the critical literature on circular
and sharing/collaborative economies can be taken as metaphors for the advancement of
knowledge to better understand the complexities of medicines returns?” The next
subsection addresses this issue.

3.4.3 CE and SCE critical literature as metaphors for medicines reuse

As seen in previous subsections, medicines reuse comprises a wide range of activities.
Metaphors are “embodied thoughts” (Tseng and Chuang, 2022:193) that help to organise
the comprehension about how a given phenomenon works. In the current research, critical
aspects of CE and SCE are taken as leverages of metaphors to depict the medicines returns
phenomena.

Medicines returns out of the routes of PSC are products loops that imply circularities, but
do not characterise a CE as a proposal of decoupling natural resources use from economic
development (Kirchherr et al., 2017). Thus, the usual concept of CE is not a good
metaphor for medicines reuse. From the same perspective, the idea of SCE as a type of
economy based on gig-platform intermediation (Akin et al., 2021) does not mirror the
ways in which sharing medicines occur — mainly through informal means (Beyene et al.,
2014). However, shareability is a possible metaphor to describe the forms through which
people share prescriptions or prescription costs. Therefore, the metaphors of CE and SCE
addressed to medicines returns can be built in fragmented ways.

CE lacks regulation and it is practically non existent at local scales (Ddiba etal., 2020),
while medicines returns are based in local institutions such as community/solidary
pharmacies (Viegas et al., 2021), or take place between individuals, informally (Obol et
al., 2018), or through solidary initiatives of non-profit intermediaries (Islam et al., 2017).



Therefore, in a regulatory context, CE is definitely not an appropriate metaphor for
medicines reuse out of PSC. Another pitfall in taking CE as fully adequate to represent
medicines reuse relies on the social aspects, including urban spaces for circularities
(Verga and Khan, 2022). The majority of CE critical studies describe it as unable to
integrate social actors (Inigo and Blok, 2019), and to fulfil psychological needs of
consumers (Singh and Giacosa, 2019). As this review has shown (in subsection 3.4.3),
the “evolutionary” studies that attempt to deepen the understanding of the willingness of
people to accept the institutionalisation of medicines reuse are underpinned by
behavioural theories. Thus, to achieve a circular society (Chyzafard et al., 2021) with
respect to medicines reuse, much advancement is necessary to CE statutes and practices.

On the other hand, both CE and SCE target product life extension (Ertz et al., 2019),
through reuse or recycling, for instance, or refusing wastage. CE (with emphasis on reuse)
or SCE (through several types of movements for valuing used products) contemplate
objectives of harnessing used medicines. In this aspect, CE and SCE fit as metaphors of
medication reuse.

The debate around the sharing and the collaborative concepts is very fruitful to represent
phenomena such as PCS and PS as detailed in this review. Firstly, as a mature practice
(Sanchez-Pérez et al., 2021), that enables physical exchanges, sharing happens as PS,
when people give (lend) medicines prescribed exclusively for them, or take (borrow)
medicine prescribed to someone else (Gascoyne et al., 2014). Such informal movements
are metaphorically well represented in the sharing consumption. However, they do not
represent a sharing economy itself, as cautioned by Ertz and Leblanc-Prolux (2018),
because no economic purpose is behind the sharing act. A view expressed by Belk (2014)
is relevant to this metaphor. If ownership is not transferred in sharing as this author
argues, then not all types of medicines reuse are exactly sharing acts; borrowing and
lending medicines, for instance, can be described as “borderline cases of sharing” (Belk,
2014: 1596). When the ownership is transferred, a gift giving situation takes place (Ertz
and Leblanc-Prolux, 2018), although it could be interpreted as sequential sharing (Yrjola
et al., 2021), with no monetary exchanges. Regardless of these details, the sharing acts
reflect the access giving that can be understood as affordability (Abbas et al., 2020).

The potential of CSE as a metaphor for medicines reuse is also fulfilled with respect to
the collaboration. According to Belk (2014), collaborative consumption happens when
people gather efforts and resources to coordinate the acquisition of goods that will be
consumed in collaboration. Therefore, collaborative consumption can be sharing,
bartering, lending, trading, renting, swapping, gift giving, reuse, and recycling. PCS is a
type of collaborative economy for medicines consumption, regardless of the indicated
disadvantages (Mohan et al., 2021).

Other feasible metaphors of SCE in the cases of medicines reuse relates to the spaces and
knowledge exchanges involved in the reverse flows. With respect to spaces, they can be
physical, offered by local public institutions such as the solidary pharmacies (Viegas et
al., 2021), or mix physical and non-physical (digital) experiences, such as GivMed
(Alhamad and Donyai, 2020). The idea of promoting campaigns to medication returns



through crowdfunding, using digital means (Begum et al., 2021) could arise as an
opportune metaphor in terms of SCE. Knowledge exchange in the digital world could be
addressed to capacity building in the field of pharmaceutical care (Kauling et al., 2013).

4 Final remarks, limitations and recommendations

This paper performed a review on medicines returns out of the ordinary context of the
PSC employing 21 search strategies and selecting 125 studies to describe how this
phenomenon has evolved. The research adopted a qualitative-constructivist approach to
investigate themes on medicines returns that were deployed in categories. It described in
detail the problem of medicines wastage, costs, affordability and recent evolution
regarding the behavioural aspects of medicines reuse acceptance. A metaphorical
construction that considered different perspectives of medicines reuse issues under CE
and SCE criticism was proposed to understand to what extent the critical literature on CE
and SCE can be taken as metaphors to the knowledge advancement in relation to the
complexities of medicines returns.

The quantitative analysis results showed that prolific knowledge production on medicines
returns come mainly from the UK, the US, New Zealand, the Netherlands, and India. The
hubs of research collaboration in this field were identified, comprising 98 out of 125
studies. The main results of the qualitative analysis indicate that CE is not a good
metaphor for medicines reuse, and that SCE showed itself as a more effective
metaphorical resource to the medicines reuse concepts, activities, and structures in the
physical and digital worlds.

This study can open doors to future frameworks for circularity and collaboration in the
context of reusable medicines, using metaphors as cognitive tools to represent a given
structured reality (CE, SCE, for instance) in terms of ordinary phenomenon (such as
medicines reuse) that lacks an organised approach. It has as a main limitation the
difficulties to summarise the wide range of aspects implied in reuse outside the
conventional context of the PSC, considering that medicines reuse is still a controversial
debate, and the practices of reuse are widely informal and relatively unstructured. Future
studies can reframe the metaphors introduced here in the context of the PSC. Metaphors
can be employed to clarify and translate particularities of the recirculation and sharing of
medicines from general to local contexts, therefore, they can serve as leverages to
introduce norms for CE and SCE at local scales, performing as bridges for a sustainable
transition in the dialogue between civil society and the PSC organisations.
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Figure 1 — Key expressions, search strategies and number of recovered and selected

papers
Search strategy Sources WoS Scopus
Key Selected
expressions Net | Selected Net selected | fom both
results Results WoS and
Scopus
#1 (all fields) “medicines 13 13 144 32 27
return*”
#2 (all fields) “medicines” 15 5 2,868 0
AND “circular
economy” 9
#3 (title + abstract + | “medicines” N/A N/A 56 9
keywords) AND “circular
economy”
#4 (all fields) “medicines” 127 5 192,002 20
AND “circular*”
#5 (all fields) “medicines” N/A N/A 3,363 0
AND 11
“circularity”
#6 (title + abstract + | “medicines” N/A N/A 3,238 12
keywords) AND “circular*”
#7 (title) medicines” AND N/A N/A 85 3
“circularity”
#8 (all fields) “circular
economy” AND 11 2 432 25 7
“criticism”
#9 (all fields) “sharing
economy” AND 6 0 301 17 9
“criticism”
#10 (all fields) “medicines” 547 46 197,414 0
AND “sharing”
#11 (title + abstract | “medicines” N/A N/A 7,295 0
+ keywords) AND “sharing” 21
#12 (all fields) “shar* N/A N/A 71 21
medicines”
#13 (title +abstract+ | “medicines N/A N/A 150 11
keywords) shar*”
#14 (all fields) “shar*” AND 2,801 32 113,948 0
“prescription”
#15 (title + abstract | “shar*” AND N/A N/A 6,814 0 26
+ keywords) “prescription”
#16 (title) “shar*” AND N/A N/A 128 29
“prescription”
#17 (all fields) “leftover 19 18 48 29 5
medicin*”
#18 (all fields) “solidar*” AND 89 11 5,799 0
“pharmac*” 5
#19 (title + abstract | “solidar*” AND N/A N/A 153 23
+ keywords) “pharmac*”
#20 (all fields) “comunitar*”’ 16 2 6,246 0
AND “pharmac*”’ 3




#21 (title + abstract | “comunitar*” N/A N/A 278 40
+ keywords) AND “pharmac*
(*) Out of databases | “solidary N/A N/A N/A 2 2
pharmacy” AND
“circular
economy” AND
“sharing
economy”
FINAL RESULTS 125

(*) Added results from emerging research published in the International Workshop on Advances in
Cleaner Production (2021-2022).




Figure 2 — Research design
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Figure 3 — Papers by country considering first authors only
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Figure 5 — Contextual classification of the main reasons for medicines wastage

Main reasons

Description

References

Patients” and /or
physician’s
attitudes and
recommendation

Stop medicines use

Mackridge et al. (2007)

Excessive stocks

Mackridge et al. (2007); James
et al. (2009)

Medicines surplus

James et al. (2009)

Medicines storage

Kauling et al. (2013)

Leftover medication

Langley et al.(2005)

Physician’s
determination with
secondary  causes

related to patient

Prescription change

Langley et al. (2005); Al-Syiabi
and Al-Ryani (2007);
Mackridge et al. (2007);

Treatment change

Al-Syiabi and Al-Ryani (2007);
Braund et al. (2009); James et
al. (2009)

Frequent visits to physician

Improper treatment

Al-Syiabi and Al-Ryani (2007);
Chen and Chen (2015)

Medication discontinuing

Alshemari et al. (2019)

Non adherence to treatment

James et al. (2009); Emmerick
etal. (2017)

Low adherence to treatment

Bekker et al. (2017)

Gap between the periods of use

and the rejection of medication

Lv et al. (2021)

Self medication

Kauling et al. (2013)

Poor compliance to treatment

Patient attitudes | |nappropriate use of medicines Smejkalova et al. (2018);
Begum et al. (2021)
Medication discharge without care | Alshemari et al. (2019); Dilip et
al. (2020)
Discordance on treatment Celik et al. (2013)
Gap between the medicine periods | Lv et al. (2021)
of use and rejection
Patient and/or | patient death Mackridge et al. (2007); West et
treatment

determinants

al. (2014)

Need for chronic disease treatment

Lee and Schommer (2020)

Irrational prescription

Zargazardeh et al. (2005)

Physician Overprescription Lv et al. (2021); Donyai et al.
(2021)

Physician  and/or | Lack of orientation on medicine | Kauling et al. (2013)
pharmacist intake

Extra dose dispensing Alshemari et al. (2019)
Pharmacist Lack of control in dispensing Smejkalova et al. (2018)

Short expiry date Braund etal. (2009); West et al.
Product (2014)

Inadequate package

Bekker et al. (2017)




Figure 6 - Timeline of research in medicines reuse in the context of sharing, wastage, affordability, rational use, and pharmaceutical care/role

1992 2000 2001-2005 2006-2010 2011-2015 2016-2020 2021-2022
I
PCS
PCS PCS PCS PCS PCS PCS
PS PS PS PS
MR MR MR MR MR MR
MA MA MA
MW Mw MwW Mw Mw MW
MRU MRU MRU MRU
PR/PC PRIPC  CSP PRIPC CSP  PRIPC  CSP PRIPC ~ CSP
SCE SCE SCE
PCS: Prescription Costs Sharing; PS: Prescription Sharing; MA: Medicines
Affordability; MR: Medicines Reuse; MW: Medicines Wastage; MRU: Medicines
Rational Use; PR/PC: Pharmacist Role/Pharmacist Care; CSP: Community/Solidary CE CE

Pharmacies; SCE: Sharing/Collaborative Economy; CE: Circular Economy.







Figure 7 — Prescription costs sharing (PCS) X Prescription sharing (PS)
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Figure 8 - Prescription sharing X Medicines Rational Use
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Figure 9 — Medicines reuse X Medicines wastage
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Figure 10 — Medicines affordability X Medicines wastage
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Figure 11 — Pharmacists role/care X Community/solidary pharmacy
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Figure 12 — Circular, Sharing/Collaborative Economies/Consumption — Critical

Comparison

CE criticism

CE/SCE
commonalities

SCE (blurred) ideas

Excessive economic focus
Regulatory aspects missing
in many countries
Centralised governance
Local scale absence
Lack of social integratign
Unclear picture of a
circular society

Lack of psychological
needs attainment
Focus on recycling more
than on reusing

Reusing
Product lifetime
extension

+ Recycling
Remanufactunng
Repurpose
Donation

Swapping

Borrowing
Lending
Bartering

“Old” sharing: direct, personal, presential
“New” sharing: mediated by digital
platforms

v Sharing economy different from or equal

to collaborative economy/consumption

wSharing as taking or giving away without

ownership transferring

/Collaborative consumption as pool for
acquisition or distribution of a good
Second-hand (post-consumption):
giving/selling with permanent ownership

atransferring

P Repurpose, recycling
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