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Abstract

Background Medication returns by patients to healthcare facilities are a critical aspect of reverse logistics,
intersecting healthcare delivery, patient safety, and environmental sustainability, especially in low- and middle-
income countries (LMICs) where systemic inefficiencies and socio-cultural factors may exacerbate the issue.
While emerging medication return programs are recognized for their potential to enhance resource efficiency and
prevent misuse, they also signal inefficiencies in medical supply chains, prescribing practices, and patient-
provider interactions. This scoping review aims to systematically map the incidence and drivers of medication
returns to health facilities by patients in LMICs.

Methods This review follows Arksey and O'Malley’s scoping review framework and the PRISMA-ScR reporting
guidelines. Searches will be conducted in PubMed, Web of Science, CINAHL, and Google Scholar, supplemented
by grey literature sources and reference list screening. Eligible studies must address the incidence or drivers of
medication returns in LMICs and meet predefined inclusion criteria based on the PCC framework. Data will be
extracted using a standardized charting form and analyzed using narrative synthesis, supported by descriptive
statistics and thematic analysis.

Discussion The review will provide insights into the patterns of incidence and drivers of medication returns
across diverse healthcare settings. By mapping the incidence and drivers of medication returns in LMICs, the
review contributes to efforts towards enhancing healthcare efficiency, promoting safe medication practices, and
supporting environmental sustainability, aligning with global health and the sustainable development goals. It will
inform theoretical advancements in reverse logistics and guide the development of context-specific interventions
for medication management in LMICs. Review findings will also highlight critical research gaps and priorities,
contributing to sustainable healthcare policies and practices globally.
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Guidelines

A scoping review is most suitable for mapping emerging evidence across diverse contexts, populations and
methodologies, and for identifying knowledge gaps and priority areas for future research (Arksey and O'Malley
2005; Levac, Colquhoun, and O'Brien 2010). This review will follow the framework developed by Arksey and
O'Malley (2005) and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension for
Scoping Reviews (PRISMA-ScR) reporting guidelines (Tricco et al. 2018). Specifically, we follow Arksey and
O'Malley’s five-stage framework for scoping reviews: identifying the research question; searching for relevant
studies; selecting studies; charting the data; and collating, summarizing, and reporting the results.
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Identifying the research question

1 The main question for this review is: What are the incidence and drivers of medication
returns to health facilities by patients in LMIC? Specifically, the review addresses the
following questions:

1. What patterns characterize the incidence of medication returns across different
healthcare settings in LMICs?
2. What factors drive medication returns across geographic contexts in LMICs?

2 Following recommendations for the adoption of framework analysis for scoping reviews
(Arksey and O'Malley 2005; Levac, Colquhoun, and O'Brien 2010; Tricco et al. 2018),
for this review, incidence refers to the quantifiable occurrence or frequency of
medication returns to healthcare facilities within a specified time frame or population.
Accordingly, we are interested in measuring:

1. The proportion of patients returning medications out of the total number of patients
accessing healthcare services

2. The volume of medications such as the number of pills and weight in kilograms
returned to a healthcare facility over a specified period

3 Additionally, we pre-categorise drivers of medication returns into three main themes:

1. Patient-related
2. Prescriber-related
3. Systemic factors

Note

These operational concepts provide a structured framework for systematic data
extraction, synthesis, and interpretation.

Searching for relevant studies

4 A three-stage search process will be applied. First, a thorough electronic dataset search
will be conducted in Google Scholar, PubMed, Web of Science and CINAHL for peer-
reviewed literature. The Google Scholar search will use the broad search term
“medication returns by patients” due to its less structured search capabilities. The
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searches on PubMed, Web of Science and CINAHL will be based on suitable keyword
combinations, boolean operators (AND/OR) and truncation, and Medical Subject
Headings (MeSH). The search strings, filters applied and results retrieved for each
database will be documented for transparency and reproducibility.

5 A general list of search terms based on the PCC (Population, Concept, Context)
framework is presented in Table 1. Second, grey literature sources like OpenGrey,
ProQuest Dissertations, and websites of relevant health organizations will be searched
using general search strings like ‘incidence of medication return’ and ‘drivers of
medication return’. Third, the reference lists of studies selected for inclusion in this
review will be searched to identify potentially relevant evidence skipped during the
database and grey literature searches.

A B

Population "Patients” OR "Healthcare consumers” OR
“clients”

Concept Medication returns: "Medication return*” OR

“Drug return*” OR “Unused medication*" OR
“Unused drug*" OR “Returned pharmaceutical*"”
OR "Expired medication*" OR “"Medication take-
back” OR “Drug take-back*"

"Incidence: "Incidence” OR "Prevalence” OR
“"Occurrence” OR “Frequency” “Scale*""

"Drivers: "Driver*" OR "Factor*" OR
“"Determinant*" OR "Barrier*" OR "Motivation*"
OR "Reason*" OR "Facilitator” "

Context Healthcare setting: “Healthcare facilit*” OR
"Health facilit*" OR “Primary care” OR
“Secondary care” OR “Tertiary care" OR
"Hospital*" OR “Clinic*" "Polyclinic” OR “"Health
cent*”

Geographic context: “Low- and middle-income
countr*” OR “LMICs" OR “Less developed
countr*” OR “Developing countr*” OR
"Resource-limited settings” OR “Resource-
constrained settings”

Table 1: General list of search terms

6 Search strings and strategies for each electronic database will be documented.
Truncation, filters for language (English) and time (past 20 years) will be applied to
narrow the search. The search results will be imported into Sysrev (https://sysrev.com),
a publically accessible and free web-based platform for collaborative and systematic
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evidence syntheses. Sysrev's streamlined workflows and automated features like
duplicate detection and article clustering significantly help to reduce manual effort and
improve efficiency (Berrang-Ford et al. 2021).

Study selection

7 The selection process will consist of two steps. First, the titles and abstracts of all

identified studies will undergo an initial screening based on our predefined inclusion and

exclusion criteria based on the PCC framework presented in Table 2. Second, the full
text of the remaining studies will be screened to ensure they align with the review

objectives. Two reviewers will independently conduct both the title/abstract and full-text

screening. Disagreements will be resolved by a third reviewer through discussion with
the two reviewers. A PRISMA flow diagram will be presented to illustrate the evidence
identified, screened, excluded, and included in the review.
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A B C

Component Inclusion criteria Exclusion criteria

Population Studies must focus on Studies focusing on medication
patients who return returns by entities other than
medications to health patients, such as wholesalers
facilities. or distributors, are excluded.
Studies involving healthcare Studies describing veterinary
providers that manage or medication returns without any
report on medication returns focus on human patients are
are also considered excluded

Concept The incidence or frequency of | Studies that do not describe
medication returns across medication returns in terms of
different health facilities. incidence, drivers or

interventions are excluded.
The drivers or factors
contributing to medication Studies focusing on unused or
returns. Studies reporting on expired medications without
interventions or strategies for | specifying their return to
mitigating medication returns healthcare facilities are
are also considered eligible. excluded.

Context The contextual scope of the Studies conducted outside
review is health facilities, health facility settings, such as
including primary-level at home or in industrial or
providers (e.g., health posts, manufacturing environments,
health centres, clinics, district | are excluded from the review
hospitals), secondary
hospitals, and tertiary
hospitals

Other Eligible studies include peer- Editorials, commentaries,
reviewed original articles, conference abstracts, and
reviews, reports, and relevant | opinion pieces without
grey literature, provided they substantive data related to the
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10

11

12

A B C
contain sufficient data to review questions are also
address the review research excluded.
questions.
Studies not available in English
Studies in English with full- or lacking
text access. full-text access are excluded.

Table 2: Inclusion and exclusion criteria based on PCC framework

To be included in the review, studies need to meet the following eligibility criteria rooted
in our review questions and PCC framework. First, studies must focus on patients who
return medications to health facilities. Studies involving healthcare providers that
manage or report on medication returns are also considered, as these populations are
critical in shaping the processes and outcomes of such returns. Studies focusing on
medication returns by entities other than patients, such as wholesalers or distributors,
are excluded. Additionally, studies describing veterinary medication returns without any
focus on human patients are excluded.

Second, eligible studies must describe:

1. The incidence or frequency of medication returns across different health facilities
2. The drivers or factors contributing to such returns

Studies reporting on interventions or strategies for mitigating medication returns are
considered eligible only if they align with the scope of our research questions,
specifically focusing on understanding the incidence and drivers of medication returns. If
these interventions or strategies are discussed in the context of these factors, they
contribute to identifying potential solutions. However, studies that focus on interventions
without describing medication returns in terms of their incidence or drivers are excluded.
Additionally, studies focusing on unused or expired medications without specifying their
return to healthcare facilities are excluded.

Third, the contextual scope of the review is health facilities, defined here as any formally
recognized facility that provides health care, including primary-level providers (e.g.,
health posts, health centres, clinics, district hospitals), secondary hospitals, and tertiary
hospitals (Dixon et al. 2023). Studies conducted outside health facility settings, such as
at home or in industrial or manufacturing environments, are excluded from the review.

Fourth, eligible studies include peer-reviewed original articles, reviews, reports, and
relevant grey literature, provided they contain sufficient data to address the review
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research questions. Articles not available in English or lacking full-text access are
excluded. Editorials, commentaries, conference abstracts, and opinion pieces without
substantive data related to the review questions are also excluded.

Data charting

13

14

15

A standardized data charting form designed for this review will be used for data
extraction (see Supplementary File 1). Data that will be extracted from included studies
will consist of author(s), year of publication, title, aim/objective, operational definition of
medication return if provided, facility type, study design, the incidence of medication
return, drivers of medication return, interventions/strategies for addressing medication
returns (if reported), and knowledge gaps and further research directions.

The data charting form will be piloted using 10 included studies independently by two
team members to test the form's adaptability and applicability across different types of
data (Levac, Colquhoun, and O'Brien 2010). Each reviewer will independently extract
data using the initial version of the form, focusing on key variables such as study
characteristics, incidence metrics, and drivers of medication returns. The two reviewers
will document challenges encountered during the process, such as unclear definitions,
overlapping categories, or evidence that is difficult to capture.

The entire review team will then meet to discuss identified challenges or shortcomings of
the form. The team will agree on revisions, including redefining variables or adding new
fields where necessary. This rigorous piloting process will ensure the charting form used
for the substantive review is robust and capable of systematically addressing the review
questions.

Collating, summarizing, and reporting the results

16

17

The reporting of results will be guided by PRISMA-ScR reporting guidelines (Tricco et al.
2018). To present a comprehensive view of study characteristics, our analysis will
categorize studies included in this review into study design (quantitative, qualitative or
mixed-methods), health facility type (i.e., primary, secondary or tertiary care hospitals),
and geographic contexts (e.g., sub-Saharan Africa, South-East Asia).

Given the inherent diversity of study designs and outcomes, narrative synthesis will be
the primary method for summarizing findings. We will describe commonalities and
differences in study characteristics and identify overarching themes, such as common
incidences and drivers, and contextual factors underlying them across different
institutional and geographic settings.
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18 Quantitative data, such as the incidence or frequency of medication returns, will be
summarized using descriptive statistics (e.g., means, medians, ranges) and tabulated for
comparison across studies. Incidence trends will be visualized across geographic
regions or healthcare settings to highlight patterns. Qualitative narratives describing
trends in medication returns will be presented to complement the quantitative data.
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