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ABSTRACT

Introduction Medication adherence is a vital component
of successful healthcare, yet poor adherence exists,
especially in older adults with mild cognitive impairment.
Therefore, this study seeks to conduct a systematic
review of eHealth-based interventions aimed at improving
medication adherence among older adults with mild
cognitive impairment.

Methods and analysis An open electronic database
search will be conducted in PubMed, CINAHL, PsycINFO,
EMBASE and Cochrane library to identify potential studies
till 2022. Two authors will independently screen the titles
and abstracts, after which studies that will be eligible

for full-text review will be independently assessed by
two reviewers for inclusion. Studies will be selected if
they evaluate eHealth interventions aiming to improve
medication adherence among older adults with mild
cognitive impairment. Data will be analysed by using

the Comprehensive Meta-Analysis software V.3 and
Review Manager (RevMan) software V.5. The authors will
separately analyse each outcome measure, compute
intervention effects and present them as relative risks
with 95% Cls for dichotomous data. Continuous data

will be presented as mean differences and standardised
mean differences (if required) with 95% Cls. If substantive
statistical heterogeneity is identified, we will consider the
use of random-effects models that can be incorporated
into the statistical analysis. We envisage that this review
will adduce evidence on eHealth interventions that will
improve medication adherence among older adults with
mild cognitive impairment. The findings can also inform
health professionals and other relevant stakeholders on
current eHealth-based interventions that are used to
improve medication adherence among older adults with
mild cognitive impairment.

Ethics and dissemination Ethical approval is not
required for systematic reviews. Findings will be
disseminated widely through peer-reviewed publication
and at conferences.

PROSPERO registration number CRD42021268665.

INTRODUCTION
Poor medication adherence is considered
a major public health problem, which can
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This review protocol reduces the possibility of du-
plication, provides transparency to the methods and
processes that will be employed, ensures possible
bias reduction and allows peer review.

= This review will be reported according to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses statement.

= The review will provide the highest level of evidence
of eHealth interventions aimed at improving medi-
cation adherence among older adults with mild cog-
nitive impairment.

= Despite a robust search strategy and the use of
multiple electronic databases, potentially relevant
studies might be missed.

result in hospitalisations, rehospitalisations
and nursing home admissions." Poor medi-
cation adherence can also put a financial
burden on the healthcare system.” Medi-
cation adherence is described as taking the
right prescribed medication and the right
dose at the right time.” Medication adher-
ence is a vital component of successful
healthcare, yet poor adherence exists." The
poor, inconsistent and interrupted adher-
ence behaviour has been shown to lead to
negative consequences on care, especially for
patients with serious health conditions and
elderly patients.” Research evidence reveals
that older adults are most vulnerable to poor
medication adherence, and this is particu-
larly due to advanced age,”™ forgetfulness,
diminished visual acuity, poor coordination,
decreased physical strength and changing
medication schedules,2 910 \which are linked
with multiple factors that are negatively asso-
ciated with adherence. Also, mild cognitive
impairment (MCI) in older adults has been
found to be associated with poor medication
adherence in most studies."™" The strong
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association between poor medication adherence and MCI
among older adults, hints that cognitively impaired popu-
lations need additional support to adhere to medication
regimens.! Therefore, it is evident that older adults need
medication adherence technologies to help them not
only with cognitive impairment or forgetfulness but also
with other factors that are associated with poor medica-
tion adherence, such as polypharmacy. Existing medica-
tion adherence interventions in self-care settings require
caregiver involvement, which is often disadvantaged by
high-resource delivery needs and mostly impractical for
everyday clinical practice settings.”'* Consequently, in the
last two decades, advances have been taken to support
medication adherence among older adults through
different eHealth interventions.” '* These interventions
are generally realised by using communications and infor-
mation technology-driven electronic reminders to notify
patients of the scheduled medication time to take the
medication, including the dosage. Electronic reminders
are automatically generated reminders that are sent,
without any contact in person between the health profes-
sional and the patient.”

Due to the proliferation of mobile phones among the
general population, phone calls and text message such
as Short Message Service (SMS) reminders are some of
the approaches that have been widely studied. Evidence
from a systematic review shows that 18 out of 29 studies
reported SMS-based interventions improved medication
adherence among older adults.'"® Aside from mobile
phone apps, in-home electronic reminder devices and
portable reminder devices have been shown to increase
medication adherence among older adults. For example,
in a randomised controlled trial (RCT) of older adult
patients, an automatic pill dispensing device with an
audible medication-taking prompt was observed to be
more effective in enhancing medication adherence
compared with prefilled pillboxes after 6-month trial.'”

In recent times, medication reminding services are now
being integrated into smartphones, which could widely
be accepted in the near future due to the numerous
advantages associated with it. In-home reminder systems
such as automatic pill dispensers are desirable for the
growing population of elderly people within the commu-
nities. This kind of reminder system does not only remind
the patient to take the medication, but also ensures that
accidental overdose is avoided.”

Evidence-based knowledge is required on eHealth
interventions designed to enhance adherence to medica-
tion among older adults with MCI. Several reviews have
been conducted on interventions to improve adherence
to medication among older adults with chronic condi-
tions and the general population,”™ but the efficacy
of these interventions in older adults with MCI is likely
different. Also, there exist only two reviews of interven-
tions designed for enhancing medication adherence
among older adults with cognitive impairment,” ** but
these studies did not focus on eHealth interventions.
Therefore, this study seeks to conduct a systematic review

of eHealth interventions aimed at improving medication
adherence among older adults with MCI. This paper
will provide the current trends of eHealth interventions
that lead to the improvement of medication adherence
among older adults with MCI and increase the opportuni-
ties for newer Information Communication Technologies
to be accessed by patients.

METHODS AND ANALYSIS

This protocol is registered in the international prospec-
tive register for systematic reviews (PROSPERO) data-
base, with registration number: CRD42021268665.
This study protocol is reported in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Protocols (PRISMA) statement guide.”
The proposed systematic review and meta-analysis will be
reported in accordance with the PRISMA statement.”®

Patient and public involvement
No patient will be involved in this study.

Information sources and search strategies

An open electronic database search will be conducted in
PubMed, CINAHL, PsycINFO, EMBASE and Cochrane
library to identify potential studies till 2022. The search
strategy is being developed by the authors in consulta-
tion with a medical librarian at Yonsei University. The
authors will use a combination of key search terms (ie,
Medical Subject Headings) and will adapt the PubMed
search strategies for the other databases. The proposed
search strategies for the various databases are provided in
an additional file (online supplemental appendix 1). The
reference list of all the selected and relevant studies will
be searched manually to identify additional studies. The
snowballing technique will be used till no further study
is identified. Other relevant sources will also be searched
for additional studies.

Inclusion and criteria

Types of studies

We will include RCTs and quasi-experimental studies that
report on medication adherence using eHealth interven-
tion among older adults with MCI. Studies reporting on
medication adherence, persistence or discontinuation
specifically for MCI will be included. Studies involving
RCTs that do not report on medication adherence and
the use of technology as an intervention will be excluded.
Narrative reviews, meta-analysis protocols and editorials
will be excluded.

Types of participants

The reviewers will include studies with participants of
65 years and older, regardless of their race and ethnicity
and living in the community with a primary diagnosis of
MCI. Studies that include participants with severe cogni-
tive impairment and other mental disorders will not be
eligible for this review. Participants with ages less than
65 years or with no specific age defined will be excluded.
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Participants with Mini-Mental State Examination (MMSE)
224 or equivalent on any cognitive assessment measure or
cognitive impairment as a result of stroke will be excluded.

Types of interventions

The interventions of the experimental group will
include eHealth interventions to promote adherence to
prescribed, self-administered medications among older
adults with MCIL

Types of outcomes

The primary outcome will be the change in medication
adherence compared with the baseline readings taken
prior to the intervention. The outcome will then be
compared between treatment groups or the difference
between the groups regarding the change in medication
adherence. The outcome of medication adherence inter-
ventions will be measured by at least one of the following:
self-report, pill count, pharmacy refill records and elec-
tronic medication monitors, that is, computerised data-
base, pill dispenser and digital network.

Study selection

The PRISMA 2020 flow diagram will be used to guide
the study selection process, showing details of the studies
included and excluded at each stage. After the completion
of the search, the citations of the articles will be imported
to EndNote 20 reference manager for screening, removal
of duplicates and storage. The reviewers will adopt a
two-stage collective review process for screening and
determining the inclusion and exclusion of studies.
The first stage will involve two authors (JS and JJ) who
will independently screen the titles and abstracts of the
studies retrieved per the inclusion and exclusion criteria.
Subsequently, studies eligible for full-text review will be
retrieved and independently assessed by two reviewers for
inclusion. The reviewers will discuss discrepancies, and if
no consensus, a third reviewer will be consulted to adju-
dicate. The predefined exclusion criteria will be used to
exclude studies with the reasons documented.

Data extraction and management

A standardised data extraction form will be developed
by the authors for data entry to ensure accuracy and
completeness. Two authors (JJ and AA) will independently
extract data from the included studies. The data that
will be extracted will include the first author and year of
publication, country, study design, sample size, age, medi-
cation adherence (adherence and non-adherence), type
of intervention, measure and outcome criteria. Authors
of the studies will be contacted for missing or additional
data. If possible, missing data will be calculated using the
available information (eg, imputation). Within the data
extraction form, all missing data will be reported and also
on the risk of bias (RoB) table.

Assessment of risk of bias
The RoB assessment of the included studies will be
assessed independently by two authors (JS and AA) using

the Cochrane RoB 2.0 for RCTs?” and the Risk of Bias
Assessment Tool for Non-Randomised Studies (RoBANS)
2.0 for non RCTs.®® The ROB 2 for RCTs will assess
the following: (1) bias arising from the randomisation
process; (2) bias due to deviations from intended inter-
ventions; (3) bias due to missing outcome data; (4) bias
in the measurement of the outcomeb (5) bias in the selec-
tion of the reported results and (6) overall RoB. ROBANS
2.0 will be used to evaluate the quality of non-RCTs in
eight areas: target group comparisons, target group selec-
tion, confounders, exposure measurement, blinding of
assessors, outcome assessment, incomplete outcome data
and selective outcome reporting. Each component of the
RoB 2.0 and RoBANS 2.0 tools will be judged as low RoB,
high RoB and unclear RoB.

Data analysis and synthesis
The extracted data will be explored to determine the char-
acteristics of the included studies. The following informa-
tion from the included studies will be summarised in a
table: author, publication year, country, type of interven-
tion, type of technology used, sample size and mean age
of the population, intervention duration, provider and
study outcome. After which the Comprehensive Meta-
Analysis software V.3 and Review Manager (RevMan) soft-
ware, V.b will be used to measure the effect size of the
included studies. If we observe different time points of
measurement, we will compare the difference between
the pretest and posttest, conducted immediately after
the intervention. We will consider treatment effects using
random effects models to reduce the effect of statistical
heterogeneity on evaluation (ref; Cochrane handbook).*
The authors will separately analyse each outcome
measure, compute intervention effects and present them
as relative risks with 95% ClIs for dichotomous data.
Continuous data will be presented as mean differences
and standardised mean differences (if required) with
95% ClIs. If substantive statistical heterogeneity is identi-
fied, we will consider the use of random effects models
that can be incorporated into the statistical analysis.

DISCUSSION

After an extensive literature review and to the best of
our knowledge, this review is the first to assess eHealth-
based interventions systematically and comprehensively
on medication adherence among older adults with MCI.
Our findings will highlight the current trends of tech-
nologies used to enhance medication adherence among
older adults with MCI. Our study findings will also draw
the attention of clinical practitioners and other relevant
stakeholders to the current trends of eHealth interven-
tions used to improve medication adherence among older
adults with MCI. Though the researchers used a robust
methodology, some potential limitations may eventuate.
First, a potential limitation of this review could be the
non-uniform reporting of medication adherence levels.
Another limitation could be that identified studies might
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be of low quality, which could impact the final reporting
of the outcomes. Despite these limitations, we expect that
the results of this study will inform medication education,
physician practice guidelines and various quality improve-
ment initiatives to address medication non-adherence
among older adults with MCI. Any amendments that will
be made to this protocol during the review will be outlined
in PROSPERO and reported in the final manuscript.

Ethics and dissemination

Due to the nature of this study (systematic review), there
are no ethical concerns; therefore, ethical approval is not
required. Findings will be disseminated widely through
peer-reviewed publication and at conferences.

Acknowledgements We acknowledge the help and support of the Information
Specialist at Yonsei University, Seoul, South Korea.

Contributors JS conceived the study. JS, JJ and AA designed the study protocol.
JS and AA drafted the initial manuscript. JJ and AA critically revised the protocol
for methodological and intellectual content. All authors read and approved the final
version of the manuscript prior to submission.

Funding This research was supported by Basic Science Research Program
through the National Research Foundation of Korea(NRF) funded by the Ministry of
Education (N0.2020R1A6A1A03041989).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Jinhee Shin http://orcid.org/0000-0001-5715-3815
Jiyoon Jang http://orcid.org/0000-0002-7701-2937
Agani Afaya http://orcid.org/0000-0002-7918-2999

REFERENCES

1 MacLaughlin EJ, Raehl CL, Treadway AK, et al. Assessing medication
adherence in the elderly: which tools to use in clinical practice?
Drugs Aging 2005;22:231-55.

2 Fang KY, Maeder AJ, Bjering H. Current trends in electronic
medication reminders for self care. Stud Health Technol Inform
2016;231:31-41.

3 Osterberg L, Blaschke T. Adherence to medication. N Engl J Med
2005;353:487-97.

4 Austin J, Klein K, Mattek N, et al. Variability in medication taking is
associated with cognitive performance in nondemented older adults.
Alzheimers Dement 2017;6:210-3.

5

20

21

22

23

24

25

26

27

28

29

Falagas ME, Karagiannis AKA, Nakouti T, et al. Compliance with
once-daily versus twice or thrice-daily administration of antibiotic
regimens: a meta-analysis of randomized controlled trials. PLoS One
2015;10:e0116207.

Thiruchselvam T, Naglie G, Moineddin R, et al. Risk factors for
medication nonadherence in older adults with cognitive impairment
who live alone. Int J Geriatr Psychiatry 2012;27:1275-82.

Borah B, Sacco P, Zarotsky V. Predictors of adherence among
alzheimer's disease patients receiving oral therapy. Curr Med Res
Opin 2010;26:1957-65.

Qato DM, Alexander GC, Conti RM, et al. Use of prescription and
over-the-counter medications and dietary supplements among older
adults in the United States. JAMA 2008;300:2867-78.

Insel KC, Einstein GO, Morrow DG, et al. A multifaceted prospective
memory intervention to improve medication adherence: design of a
randomized control trial. Contemp Clin Trials 2013;34:45-52.
Murray MD, Morrow DG, Weiner M, et al. A conceptual framework
to study medication adherence in older adults. Am J Geriatr
Pharmacother 2004;2:36-43.

Hayes TL, Larimer N, Adami A, et al. Medication adherence in healthy
elders: small cognitive changes make a big difference. J Aging
Health 2009;21:567-80.

Stilley CS, Bender CM, Dunbar-Jacob J, et al. The impact of
cognitive function on medication management: three studies. Health
Psychol 2010;29:50-5.

Woods SP, Weinborn M, Maxwell BR, et al. Event-based
prospective memory is independently associated with self-report
of medication management in older adults. Aging Ment Health
2014;18:745-53.

Haynes RB, Ackloo E, Sahota N, et al. Interventions for

enhancing medication adherence. Cochrane Database Syst Rev
2008:CD000011.

Zarate-Bravo E, Garcia-Vazquez J-P, Torres-Cervantes E, et al.
Supporting the medication adherence of older mexican adults
through external cues provided with ambient displays: feasibility
randomized controlled trial. JMIR Mhealth Uhealth 2020;8:e14680.
Park LG, Howie-Esquivel J, Dracup K. A quantitative systematic
review of the efficacy of mobile phone interventions to improve
medication adherence. J Adv Nurs 2014;70:1932-53.
Winland-Brown JE, Valiante J. Effectiveness of different medication
management approaches on elders' medication adherence.
Outcomes Manag Nurs Pract 2000;4:172-6.

George J, Elliott RA, Stewart DC. A systematic review of
interventions to improve medication taking in elderly patients
prescribed multiple medications. Drugs Aging 2008;25:307-24.
Schlenk EA, Dunbar-Jacob J, Engberg S. Medication non-adherence
among older adults: a review of strategies and interventions for
improvement. J Gerontol Nurs 2004;30:33-43.

van Eijken M, Tsang S, Wensing M, et al. Interventions to improve
medication compliance in older patients living in the community: a
systematic review of the literature. Drugs Aging 2003;20:229-40.
Conn VS, Hafdahl AR, Cooper PS, et al. Interventions to improve
medication adherence among older adults: meta-analysis of
adherence outcomes among randomized controlled trials.
Gerontologist 2009;49:447-62.

Banning M. A review of interventions used to improve adherence to
medication in older people. Int J Nurs Stud 2009;46:1505-15.
Campbell NL, Boustani MA, Skopelja EN, et al. Medication
adherence in older adults with cognitive impairment: a systematic
evidence-based review. Am J Geriatr Pharmacother 2012;10:165-77.
Kroger E, Tatar O, Vedel |, et al. Improving medication adherence
among community-dwelling seniors with cognitive impairment: a
systematic review of interventions. Int J Clin Pharm 2017;39:641-56.
Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Syst Rev 2015;4:1.

Page MJ, McKenzie JE, Bossuyt PM, et al. Updating guidance for
reporting systematic reviews: development of the PRISMA 2020
statement. J Clin Epidemiol 2021;134:103-12.

Sterne JAC, Savovi¢ J, Page MJ, et al. Rob 2: a revised tool for
assessing risk of bias in randomised trials. BMJ 2019;366:14898.
Kim SY, Park JE, Lee YJ, et al. Testing a tool for assessing the risk
of bias for nonrandomized studies showed moderate reliability and
promising validity. J Clin Epidemiol 2013;66:408-14.

Higgins JPT, Thompson SG, Spiegelhalter DJ. A re-evaluation

of random-effects meta-analysis. J R Stat Soc Ser A Stat Soc
2009;172:137-59.

Shin J, et al. BMJ Open 2022;12:€060590. doi:10.1136/bmjopen-2021-060590

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xxa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
*1sanb Aq 520z ‘9T Jequiardas uo jw oo fwa uadolway/:dny wol) papeojumoq ‘22z0g 18qWaAoN g uo 065090-T202-uadolwa/oeTT 0T se paysiignd 1siiy :uado CINE


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5715-3815
http://orcid.org/0000-0002-7701-2937
http://orcid.org/0000-0002-7918-2999
http://dx.doi.org/10.2165/00002512-200522030-00005
http://www.ncbi.nlm.nih.gov/pubmed/27782014
http://dx.doi.org/10.1056/NEJMra050100
http://dx.doi.org/10.1016/j.dadm.2017.02.003
http://dx.doi.org/10.1371/journal.pone.0116207
http://dx.doi.org/10.1002/gps.3778
http://dx.doi.org/10.1185/03007995.2010.493788
http://dx.doi.org/10.1185/03007995.2010.493788
http://dx.doi.org/10.1001/jama.2008.892
http://dx.doi.org/10.1016/j.cct.2012.09.005
http://dx.doi.org/10.1016/S1543-5946(04)90005-0
http://dx.doi.org/10.1016/S1543-5946(04)90005-0
http://dx.doi.org/10.1177/0898264309332836
http://dx.doi.org/10.1177/0898264309332836
http://dx.doi.org/10.1037/a0016940
http://dx.doi.org/10.1037/a0016940
http://dx.doi.org/10.1080/13607863.2013.875126
http://dx.doi.org/10.1002/14651858.CD000011.pub3
http://dx.doi.org/10.2196/14680
http://dx.doi.org/10.1111/jan.12400
http://www.ncbi.nlm.nih.gov/pubmed/11898244
http://dx.doi.org/10.2165/00002512-200825040-00004
http://dx.doi.org/10.3928/0098-9134-20040701-08
http://dx.doi.org/10.2165/00002512-200320030-00006
http://dx.doi.org/10.1093/geront/gnp037
http://dx.doi.org/10.1016/j.ijnurstu.2009.03.011
http://dx.doi.org/10.1016/j.amjopharm.2012.04.004
http://dx.doi.org/10.1007/s11096-017-0487-6
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.1016/j.jclinepi.2021.02.003
http://dx.doi.org/10.1136/bmj.l4898
http://dx.doi.org/10.1016/j.jclinepi.2012.09.016
http://dx.doi.org/10.1111/j.1467-985X.2008.00552.x
http://bmjopen.bmj.com/

	Effectiveness of eHealth interventions targeted to improve medication adherence among older adults with mild cognitive impairment: a protocol for a systematic review and meta-­analysis
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Patient and public involvement
	Information sources and search strategies
	Inclusion and criteria
	Types of studies
	Types of participants
	Types of interventions
	Types of outcomes
	Study selection
	Data extraction and management

	Assessment of risk of bias
	Data analysis and synthesis


	Discussion
	Ethics and dissemination

	References


