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1. Introduction

Hearing impairment (HI) is characterised by a person's diminished capacity to perceive sounds
(1, 2). People of all ages can experience HI, but older people are more prone to HI (3). Over
1.5 billion people worldwide experience HI (4). The prevalence of HI increases with age,
involving around 30% of people over 60 years old (4). In the UK, approximately 11 million
people are estimated to have hearing loss (5, 6) equating to 1 in 6 adults, eight million of
whom are 60 years or older (5, 6). In Scotland, a similar trend is observed (7, 8). It is clear that

as the number of older adults increases, HI will also become more prevalent (9-12).

HI can have a detrimental impact on communication, quality of life, physical and mental health,
and the safe and effective use of medicines (13, 14). Older adults with HI may find it difficult
to understand medication instructions due to communication problems, which could result in
improper administration or erroneous dosages (15, 16). A study conducted by Lee et al., 2022
showed that nonverbal communication indicators, including wearing masks and lack of eye
contact, make it difficult to communicate effectively for people with HI (17). Moreover, it may
remain challenging for older adults with HI to achieve a complete and accurate understanding

during complex medical conversations, even with interpreter assistance (18).

Several medications can cause hearing loss, and this condition is called ototoxicity (19). A
popular class of antibiotics called aminoglycosides is ototoxic, which means that large dosages
or continuous use might harm the inner ear and result in hearing loss (20). Although the most
well-known antibiotics are aminoglycosides, hearing loss has also been associated with
azithromycin, clarithromycin, and vancomycin (20). High dosages of aspirin or non-steroidal
anti-inflammatory drugs (NSAIDs), antimalarial drugs (such as quinine and chloroquine), and
certain cancer therapy drugs can also impair hearing (21, 22). Some conditions, such as kidney

issues, concomitant use of other ototoxic drugs, or pre-existing hearing loss, can increase the
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risk of ototoxic hearing loss (23). Therefore, clear communication techniques, including the
use of visual aids, hiring certified translators, and ensuring patients comprehend prescription
instructions, should be prioritised by healthcare providers (24). Additionally, medication
education and awareness of ototoxicity should be required to understand medication effects

and to counsel patients on the symptoms and consequences of hearing loss (25).
1.1 Rationale

Older adults with HI may find medication management a difficult and challenging task to
understand the medical instructions due to communication issues (16, 26). Therefore,
medication management tools and strategies play a vital role in providing the safe and effective
use of medicine from ordering to disposal for older adults with HI (27). Medication
management tools for HI are sensory-based devices, labelling aids, pill organisers with alarms,
mobile apps, audio prescription labelling aids and telehealth (28, 29). Moreover, medication
management strategies for older adults with HI include simplified medication regimens,
education and counselling, the use of sign language, and personalised adherence plans (4, 28,
29). These medication management tools and strategies help older adults with HI manage their
medications effectively, facilitate efficient communication, and improve their quality of life.
Therefore, this scoping review will be conducted to identify and map the existing literature on

evaluated medication management tools and strategies for older adults with HI.
1.2 Review Question

What medication management tools and strategies have been developed and evaluated for older

adults with HI?
1.3 Aim

This scoping review aims to identify and explore medication management tools and strategies

for older adults with HI.

1.4 Objective

e Identify medication management tools and strategies that have been evaluated for older

adults with HI

e Identify the challenges and barriers faced by older adults with HI when using

medication management tools and strategies



2. Methods
Standard scoping review methods will be used (31).
2.1 Protocol and Registration

The protocol will be registered in the Open Science Framework (OSF; registration number:

XXXXXX).
2.2 Eligibility Criteria

The eligibility criteria of this scoping review are based on the Population, Concept, and Context

framework (32).
2.2.1 Inclusion Criteria
Population

This study includes older adults with HI aged 65 years or older (=65). Older adults with

deafblindness (dual sensory impairment) will also be included in this study.
Concept

This study will explore medication management tools and strategies developed for or used by
older adults with HI, including the challenges, barriers, feasibility, and effectiveness of these
tools and strategies in their daily practice. These tools and strategies can be digital or non-
digital technologies, simplified medication regimens, education and counselling, and

personalised adherence plans.
Context

This review focuses on studies of older adults with HI who live in their homes (not hospital or
residential care home settings) and manage their medications independently. No geographical

restrictions will be used in this study.

Studies published between 1 January 2015 and 27 February 2026 will be included. No language
restrictions will be applied. Studies that meet the inclusion criteria for full-text review, which
are not written in English, will be translated using Google Translate or other translation

services.



2.2.2 Exclusion Criteria
Studies will be excluded if:

e Published before 2015
e Report visual impairment only

e Consider only the experience of healthcare professionals
2.3 Types of Sources

This scoping review will include qualitative, quantitative, and mixed-method studies which

present empirical data.
2.4 Information Sources

A systematic search will be conducted of electronic databases: EMBASE, MEDLINE, and
CINAHL.

2.4.1 Grey Literature

A range of sources will be used to identify relevant grey literature including OpenGrey, World
Health Organisation, National Institute for Health and Care Excellence (NICE), the British
Geriatrics Society (BGS), Deafblind Scotland, Forth Valley Sensory Centre, Lipread Scotland,
British Deaf Association, Scottish Sensory Hub, British Sign Language, The Royal National
Institute for Deaf People (RNID) and Royal Association for Deaf People.

2.5 Search Strategy

The searches (Appendix 1) of electronic databases will use a combination of subject headings

and keywords. The reference lists of all included studies will be manually searched.
2.6 Selection of Source of Evidence

The search results will be imported into EndNote software, and duplicates will be removed
(33). There will be two phases to the screening process. In the first phase, one researcher (MIT)
will screen titles and abstracts, and duplicate, independent screening will be undertaken on a
10% random sample. Studies considered potentially relevant will advance to full-text
screening. Any disagreements will be discussed, and if consensus cannot be reached, a third
reviewer will be consulted. In the second phase, the full texts will be screened, and duplicate,

independent screening will be undertaken on a 10% random sample. The PRISMA-ScR



Preferred Reporting Items for Systematic reviews and Meta-Analysis extension for Scoping

Reviews (PRISMA-ScR) flow diagram will be used to demonstrate the complete result (34).
2.7 Charting the Data

A data charting tool will be created in Microsoft Excel to systematically gather, organise, and
oversee relevant information from each source (Appendix 2) (35). Independent duplicate data
extraction will be undertaken with 10% of the included studies. Extracted data will include
characteristics of the publication (author(s), year of publication, and country of publication),
study (aims, design, and sample), population characteristics (where applicable), and key

findings.

The data-charting form will be continuously refined as necessary after piloting with a sample.
One reviewer (MIT) will conduct the data charting. Authors of included studies will be

contacted if needed to acquire or elucidate any missing or ambiguous material.
2.8 Data Items

Data extraction will be conducted using a standardised, pilot- tested data charting form (35).

Every study will have the following characteristics extracted where available:

e Medication management tool or strategy
e Outcome measures assessed e.g. medication adherence, medicine safety/adverse events

e Barriers and facilitators associated with use of the tool or strategy
2.9 Critical Appraisal

The included studies will undergo critical appraisal (36) using the Mixed Method Appraisal
Tool (MMAT) (37).

2.10 Synthesis and Presentation of Results
The results will be tabulated and reported as a narrative summary.
3. Ethics & Dissemination

Ethical approval will not be required for this scoping review. The results will be published in a
peer-reviewed journal and presented at relevant conferences. The authors declare no competing

interests.
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Appendix 1: Electronic search strategy using EMBASE

Number Search

1. exp hearing impairment/

2. exp deafblindness/

3. hearing loss.mp.

4, hard of hearing.mp.

5. hearing impairment*.mp.

6. deaf*.mp.

7. deafness.mp.

8. Deafblindness.mp.

9. auditory impairment®.mp.

10. lor2or3or4or5or6or7or8or9
11. exp medication therapy management/
12. exp drug therapy/

13. medicinal product®.mp.

14. medication®*.mp.

15. drug therapy management.mp.

16. medication management.mp.

17. medication monitoring.mp.

18. ITorl12or13orl14orl15orl6orl7
19. exp aged/

20. exp aging/

21. older people.mp.

22. older adult*.mp.

23. older person*.mp.

24, elderly.mp.

25. aged person*.mp.

26. 19 or 20 or 21 or 22 or 23 or 24 or 25
217. 10 and 18 and 26

28. limit 27 to yr="2015 -Current"
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Appendix 2: Charting the Data

Author

Year of

Publication

Country of

Publication

Type of Publication

Study Design

Sample Size &
Participant

Characteristics

Aim & Objective

Findings

Medication Management

Tool/ Strategy Type

Evaluation
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