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Abstract

Background: Theinappropriate use of multiple medications known as polypharmacy is agrowing concern for older populations
with comorbid conditions in India. Polypharmacy can lead to serious adverse health outcomes, increased health care costs, and
reduced quality of life. Screening tools such as the Medication Appropriateness Index (MAI) and Screening Tool for Older
Persons’ Prescriptions (STOPP) or Screening Tool to Alert to Right Treatment (START) criteria can help identify potentially
inappropriate medications, and interventions such as medication review clinics and prescribing audits can help improve the
appropriateness. A collaborative medication review (CMR) involving ateam approach isimportant to ensure that patients receive
the best possible care.

Objective: The primary objective isto assess the feasibility of implementation of interdepartmental CMR to reduce potentially
inappropriate medications in hospitalized older adults. The secondary objectives are to (1) explore the facilitators and barriersin
this implementation from the health care providers' perspective, (2) determine the costs involved in the implementation from a
health system perspective, and (3) analyze the efficacy of interdepartmental CMR by using MAI, postdischarge adverse events,
and number of medication-related admissions.

Methods: Thisstudy consists of 5 phases aimed at improving CMR practicesin India. Phase 1 focused on conducting a scoping
review of CMR practices. Phase 2 involved creating standard operating procedures to establish a CMR team, delineating roles
and responsihilities, and providing training. Phase 3 will evaluate the efficacy of CMR by using standardized tools such as MAI
and STOPP/START criteria. Phase 4 assesses the challenges faced in implementing CMR. Finally, phase 5 analyzes the costs
related to CMR implementation. This study employs a multicentered mixed methods approach, combining qualitative methods
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(in-depth interviews and focus group discussions) to explore implementation challenges and quantitative analysis through a
guasi-experimental study involving 280 hospitalized older adults. It aims to measure costs and the reduction of potentially
inappropriate medications post discharge.

Results: This study received a grant from the Indian Council of Medical Research—Safe and Rational Use of Medicine Task
Force in December 2023. All study preparatory approvals were obtained. Phase 1 and phase 2 were completed by December
2024. Phase 3 is scheduled to finish by June 2025. Phases 4 and 5 are planned for completion by August 2025. Final dataanalysis
and manuscript submission are expected by December 2025.

Conclusions: This study can provide insights into the implementation and effectiveness of CMR and help to understand the
facilitators and barriers to implementing interdepartmental CMR and the cost incurred in its implementation. Interprofessional
teams will collaboratively review and optimize medications for older patients with multimorbidity in India—a strategy expected

to enhance care coordination, improve clinical outcomes, and reduce health care costs.

Trial Registration: Clinical Trials

Registry - India CTRI1/2024/06/069220;

https://ctri.nic.in/Clinicaltrial §pmaindet2.php?EncHid=0TgyNDg=& Enc=& userName=

(JMIR Res Protoc 2025;14:e69626) doi: 10.2196/69626
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Introduction

Inappropriate polypharmacy refers to the use of multiple
medications in a way that is not consistent with established
treatment guidelines or that can increase therisk of adversedrug
reactions, drug interactions, or other health problems. High-risk
populations such as older adults and individuals with multiple
chronic conditions are particularly vulnerable to inappropriate
polypharmacy. In India, inappropriate polypharmacy in older
adults is a growing concern due to the lack of awareness and
regulations surrounding medication use. The prevalence of
potentially inappropriate medicine use among the older Indian
adult populationis 28% [1]. The older adult populationin India
represents 8.6% (104 million) of thetotal population[2]. These
patients often have multiple comorbidities, leading to the
prescription of multiple medications. The consequences of
inappropriate polypharmacy in high-risk populations can be
serious and can include increased risk of falls, hospitalizations,
and other adverse health outcomes. In addition, inappropriate
polypharmacy can lead to increased health care costs and
reduced quality of life for patients[3].

Many screening tools are available as either implicit
(judgment-based) or explicit (criterion-based) tools to identify
inappropriate polypharmacy [4]. Implicit tools such as the
Medication Appropriateness Index (MAI) and Assessment of
Underutilization of Medicine assess the prescribing quality of
aphysician’s prescription for an older adult. Explicit tools such
as Beer's criteria and the Screening Tool for Older Persons
Prescriptions (STOPP) or the Screening Tool to Alert to Right
Treatment (START) criteriahave been developed from literature
reviews, expert opinions, and consensus exercises, typically
comprising alist of drugsto be avoided or added for ol der adult
populations [5]. However, aong with identifying the
inappropriateness, choosing the best intervention to improve
appropriate polypharmacy is apriority goal.

Improvements in inappropriate polypharmacy can be achieved
by a wide range of interventions to address the complexity of
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the clinical situations and the individuality of the prescribers.
In India, interventions to improve appropriate polypharmacy
are needed to address specific problems related to
multimorbidity, which need to beintegrated into existing health
care systems and embedded with interprofessional collaboration.
Some of the interventions include educational programs for
prescribers or consumers, medication review clinicsand specific
prescribing audits, and prescribing incentive schemes and
regulatory interventions [6].

Effective polypharmacy interventions involving drug reviews
require the consideration of several factors, including the
hospital setting, health care professional, purpose and scope of
review, criteriato guide review, tool to base drug review, and,
finally, the method (manual of the clinical decision support
system) used for drug review. The current literature distinguishes
3 types of drug reviews, namely, prescription reviews
(performed without the patient), concordance and complication
reviews, and clinical medication reviews (performed in the
presence of the patients). However, in India, it is feasible to
conduct only a prescription review on the basis of its
convenience and feasibility [7].

Furthermore, drug reviews are usualy formalized and driven
either by implicit or explicit criteria. Owing to their usefulness,
explicit or criteria-based screening tools are used most often to
help the systematic assessment of medication appropriateness.
Varas-Doval et d [8] conducted the ConSIGUE program, which
assessed theimpact and implementation of amedication review
with follow-up for older patients with multiple medications.
They suggested that the provision of a medication review with
follow-up in collaboration with general medical practitioners
and patients contributes to the improvement of older patients
health status and reduces their problems related to the use of
medicines [8]. Medication reviews have been shown to be a
cost-effective strategy through a cost-utility analysis [9].
However, policy makerslook for other economic evidence other
than the cost-utility analysis in the process of considering a
change in the health policy and a payment for the service.
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Malet-Larrea et al [10] conducted a cluster randomized trial of
a medication review with follow-up to ascertain its economic
impact from anational health system perspective over 6 months.
The cost-benefit ratio revealed that for every €1 (US $1.17)
invested in a medication review with follow-up, a benefit of
€3.3(US$3.87) t0€6.2 (US $7.28) was obtained. In fact, other
studies [10] presented even greater cost-benefit ratios such as
thoseincluded in aseries of systematic reviews(1:34.61, 1:17.0,
1:25.95, and 1:75.84).

In India, physicians follow the theme of professional isolation
inthe management of patientswith multimorbidity. Thispractice
emanates from the interplay among 4 aspects of patient
management, namely, disorganization and fragmentation of
health care, inadequacy of guidelines and evidence-based
medicine for multimorbidity, challenges in delivering
patient-centered rather than disease-focused care, and barriers
to shared decision-making.

Interdepartmental collaborative reviews may overcomeall these
barriers, allowing for a more comprehensive review of the
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patient’s medication needs, considering factors such as the
patient’s medical history, current symptoms, and medication
side effects. This study will evaluate the challenges in the
implementation of an interdepartmental collaborative medication
review (CMR) and the cost analysis of a planned CMR to
prevent potentially inappropriate medicationsin the hospitalized
older adult population.

Methods

Study Settings

This study is planned to be conducted over a period of 2 years
in 5 phases chronologically (Figure 1). The study will be
conducted at the Pondicherry Institute of Medical Sciencesand
Jawaharlal Institute of Postgraduate Medical Education and
Research, Puducherry, India, in collaboration with Indian
Council of Medical Research (ICMR)-National Institute of
Epidemiology, Chennai, India, and ICMR headquarters, New
Delhi. The scoping review (phase 1) on CMR is completed.

Figure 1. Description of the 5 phases of the study. * denotes phases 3 and 4 will be conducted simultaneously. CMR: collaborative medication review;
MAI: Medication Appropriateness Index; SOP: standard operating procedure; START: Screening Tool to Alert to Right Treatment; STOPP: Screening

Tool for Older Persons’ Prescriptions.
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¢ Drafting of SOP to formulate CMR team in
Indian context, defining their individual roles
and responsibilities, constitution of CMR
team, training of CMR team.
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Phase 3*

» Assess the efficacy of CMR using standardized
tools like MAl and STOPP/START criteria

Phase 4*

Jan-Dec 2025

* Assess the challenges and barriers in the
implementation of CMR in the Indian health care
setting.

A4

* Calculate the costs incurred in the
implementation of CMR from a heath system
perspective.

A 4

Phase 1: Scoping Review on CMR

We conducted a comprehensive search on databases, including
PubMed, Cochrane Library, Clinicaltrials.gov, Global Index
Medicus, Lensorg, and World Hedth Organization
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(WHO)-International Clinical TrialsRegistry Platform registries
by using the following search terms. medication review,
collaborative review, prescriptions, prescription drugs, and aged
people. Weincluded only English language studies. Two review
authors independently extracted data from each included study
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via a predesigned data extraction form. We will attempt to
contact the trial authors to request incompletely reported data.
The following information was extracted: general information
(study 1D, date of extraction, title, authors, and source of study
if not published), study characteristics (study settings, study
design, participants, and inclusion/exclusion criteriaused in the
study), details of interventions, outcomes as described in the
types of outcome measures above, and details necessary for the
risk of bias assessment. Disagreements between review authors
were resolved by discussion or by consultation with a third
review author.

Phase 2: Drafting Standar d Operating Proceduresto
Formulate CMR Teamsin the Indian Context

On the basis of the results of the scoping review, the standard
operating procedures will be developed by the team of
investigators. The scope of the standard operating procedures
includesthe composition (members) of the CM R team; training
of the CMR team; frequency of the CMR team review meetings;
detailsregarding theintervention, which includes the assessment
of drug charts and conveyance of information regarding any
medication inappropriateness to the treating clinicians as well
asfollow-up of the participants; and the documentation process.
All the devel oped standard operating procedures were reviewed
and approved by the principal investigator and the head of the
institution.

Phase 3: Assessthe Efficacy of CMR

The efficacy of CMR is assessed via standardized tools such as
MAI, START/STOPP criteria, and AT-HARM10 (Assessment
Tool for identifying Hospital Admissions Related to
Medications-10 items).

Phase 4: Assessing the Challengesand Barriers
Phase 4 involves assessing the challenges and barriers in
implementing CMR in the Indian health care setting.

Study Design

Mixed Methods Study Design

Qualitative Component

In-depth interviews and focus group discussions (FGDs) were
conducted to explore the facilitators and barriers to the
implementation of interdepartmental CMR to reduce potentially
inappropriate medications in hospitalized older patients.

Quantitative Component

The study design was quasi-experimental preinterventional and
postinterventional with the following components: (1) costs
incurred for the implementation of CMR in Indian health care
settings and (2) MAI, reduction in the percentage of
inappropriate medications, postdischarge adverse events, and
medication-related admissions.

Study Period and Duration

Each participant’s participation will last from admission until
30 days after discharge from the hospital.

https://www.researchprotocol s.org/2025/1/e69626
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Study Participants

Health care providers at the 2 siteswill beinvolved in the study
to assess the facilitators and barriers in the implementation of
interdepartmental CMR from their perspective. The prescriptions
of both male and femal e ol der patients (aged 60 yearsand ol der)
admitted to any medical or surgical ward at both study siteswill
be assessed to determine whether the participants meet the
eligibility criteria after the medical records are reviewed.

Study Eligibility Criteria

Inclusion Criteria
The inclusion criteriawere as follows:

1. Male and female patients aged 60 years and older with
multiple morbidities admitted to all medical and/or surgical
specialty/subspecialty wards at the study sites.

2. Petientsvisiting the study sitesfrom places (villages'towns)
within a 50-km radius (for ease of performing the study
and reducing attrition).

Exclusion Criteria
The exclusion criteriawere as follows:

1. Patientswho are discharged against medical advice before
the completion of treatment.

2. Patients who are referred to other hospitals for various
reasons.

3. Pdtients or patients whose kin refused to give consent to
participate in the study.

4. Readmission and emergency department visits other than
drug-related problems.

Sample Size Estimation and Analysis

The sample size calculation for the assessment of CMR efficacy
was based on a previous study [1], which showed that the
prevalence of potentially inappropriate medicationsin the ol der
adult population was 28% in India. We assume that the effect
size of the interdepartmental CMR is 10%, power is 80%, and
significance level is 5%. The sample size calculation was
estimated to be 280 participants. Given that this study will be
conducted at 2 different sites, Pondicherry Institute of Medical
Sciences and Jawaharlal Ingtitute of Postgraduate Medical
Education and Research, 140 participantswill be recruited from
each site. Universal sampling techniques will be used to enroll
participants in this phase of the study. For the qualitative
component of the study to assessthe implementation challenges
of CMR, preferably 2 FGDs will be conducted among CMR
team members at each study site. Approximately 10-16 in-depth
interviews will be conducted per site until the data saturation
point is reached.

Description of CMR Interventions During the Phase
3 Study

Screening Phase

Prescriptions of both male and female older patients (aged 60
years and older) admitted to any medical or surgical ward at
both study sites will be assessed to determine whether
participants meet thedigibility criteriaafter the medical records
are reviewed.
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Study Enrollment Phase

Once potential participantsare deemed eligible, wewill proceed
with the enrollment process. The collection of baseline dataon
participants' medication profiles, medical history, and other
relevant information will be performed. The participants
demographic details and contact information for follow-up will
aso be documented. Using tools such as MAI and
START/STOPP criteria, we will evaluate the incidence of
inappropriate medications after 24 hours of admission at baseline
and during hospitalization every third day.

| ntervention Phase

CMR interventions as per the standard operating procedure will
be applied, and all the relevant details mentioned in the CMR
activities checklist will be executed. The clinical pharmacists
will perform the activities and discussthem with the CMR team,
and their suggestionswill be presented to the treating physician
in written format.

Kumar et al

Follow-Up Phase

At discharge, the clinical pharmacist will assess the discharge
prescription for the MAI score and potentially inappropriate
medications. The percentage of acceptance of the suggestions
given (by the CMR team during the admission) by theclinicians
will aso be recorded from the patient records. After discharge,
the patientswill be telephonically followed up by atrained field
investigator for 30 daysto inquire about any hospital admissions,
visitsto the emergency department, drug-related complications,
and episodes of dizziness and falls. The AT-HARM 10 tool will
be used to identify the medication-related hospital admissions
after discharge after obtaining the necessary permission from
the authors. The detailed description of the study
eval uations/measurements/assessments at various time points
after CMR intervention is shown in Table 1.

A comparison of MAI scores and the incidence of potentially
inappropriate medications before and after CMR intervention
at admission and at discharge will predict the efficacy of CMR.

Table 1. Description of the study evaluations/measurements/assessments after collaborative medication review intervention.

Event time points

Hospital admission (day 1)

During hospitalization (every third Hospital discharge
day until discharge)

Day X  Day 30°

Enrollment

Eligibility screening d

Informed consent O
Screening prescriptions

STARTY/STOPP criteria a 0 0

MAI® score 0 U U
Intervention (CM Rf)

Medication history d O g

Medication reconciliation O O 0

Medication review O O ad

Collaborative team meeting O O 0
Assessments

CMR team time O

Cost analysis d O

Drug-related problem O O

Hospital admissions

X refersto the day of discharge of the patient from hospital since admission.

bDay 30 refers to 30th day after discharge.

CSTART: Screening Tool to Alert to Right Treatment.
dsTOPP: Screening Tool for Older Persons’ Prescriptions.
EMAI: Medication Appropriateness Index.

FCMR: collaborative medication review.

Process I ndicator s of | ntervention

The following methods have been used to assess the feasibility
of implementing interdepartmental CMR: (1) number of
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interdepartmental  CMR  meetings, (2) number of CMR
consultations per patient, (3) percentage of medication
discrepancies/medication-related adverse events identified,
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prevented, or resolved, and (4) percentage of suggestions given
by the CMR team.

Study End Points

Primary End Point

The primary end point was the facilitators and barriers in
implementing interdepartmental CMR to reduce potentially
inappropriate medications.

Secondary End Points
The secondary end points were as follows:

1. Costs involved in the implementation of CMR in Indian
health care settings (tertiary health care settings
perspective).

2. Change in the number of potentially inappropriate
medications from hospital admission to discharge due to
CMR.

3. Change in the MAI score from hospital admission to
discharge due to CMR.

4. Number of medication-related hospital admissions from
the day of discharge to 30 days post discharge.

Assessment of the Challengesand Barriersin
Implementing CMR in thelndian Health Care Setting

FGDs will be conducted among CMR team members, and
approximately 10 to 16 in-depth interviews will be conducted
with the prescribers whose patients were recruited as the study
participants. Thiswould help in understanding prescribers’ and
CMR team members' perceptions and attitudes toward CMR.
An FGD via the nomina group technique is a structured
variation of a small-group discussion to reach consensus. It
gathers information by asking individuals to respond to
questions posed by amoderator and then asking participantsto
prioritize the ideas or suggestions of all group members.

The participants for FGDs will be chosen via a purposive
sampling method, that is, team members of CMR. Preferably,
2 FGDswill be conducted among CMR team members at each
study site. The total number of participants per FGD will be 4
to 10, and it will be a heterogeneous group depending upon the
operational feasibility. Each FGD will be conducted for
approximately 40-60 minutes until the data saturation point is
reached. The entire proceedings of the FGD will be
audio-recorded using an MP3 player after obtaining verbal
consent from the participants.

In-depth interviews will be conducted among prescribers,
including physicians, intensivists, and senior staff nurses, by
using a predesigned interview guide (Multimedia Appendix 1),
with topics covering the working process, resources,
competences, drug-related problems, intervention effects, and
collaboration. Approximately 10-16 in-depth interviews will
be conducted per site until the attainment of the data saturation
point. Each in-depth interview will be conducted for aminimum
of 20-30 minutes. The participants for the in-depth interviews
will be selected viaapurposive sampling method. The selection
of the participants will be considered to ensure
representativeness across al professional domains.
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Phase 5: Calculating the CostsIncurred in the
Implementation of CMR From a Health System
Per spective (Opportunity Costs)

The multitude of health care providers and payment schemes
affectsthe cost of any health service delivered and the estimation
methods used, as costs can differ significantly between health
centers due to variations in the service type and structure.
Accurate cost analysis requires thorough understanding of a
health care facility’s functions and financing mechanisms to
ensure that all expenses are considered. In this study, a
comprehensive case record form will systematically document
both direct and indirect costs related to the CMR process. This
includes detailed information on the facility characteristics,
human resources, infrastructure, equipment, and operational
costs, alowing for an extensive evaluation of the economic
impact of the CMR processthrough quantitative and qualitative
data collection [11,12].

Study Variables and Tools

The study variables, namely, patient demographics (name, age,
contact information) and medical history, including current and
past medical conditions, allergies, and adverse drug reactions,
will be collected with the help of a predesigned case record
form that includes tools such as the MAI tool, the
STOPP/START tool, and the AT-HARM 10 tool, which will be
used for data analysis. The economic evaluation will be
conducted from a health system perspective. Detailed
information will be collected on the facility characteristics,
human resources, infrastructure, equipment, and operational
costs, allowing for an extensive evaluation of the economic
impact of the CMR process from a health system perspective.
The collected information in the case record forms will aso be
entered el ectronically into the Research Electronic Data Capture
(REDCap) software (Vanderbilt), improving the data quality
and enabling central accessto data (since thisisamulticentric
study).

Data Management and Statistical Analyses

Quantitative Component

The investigators will ensure the completeness, accuracy, and
timeliness of data collection. The study sites will enter datain
the REDCap software, and case record forms will be scanned
in REDCap. The datawill be checked for anormal distribution
(Kolmogorov-Smirnov test). Student paired 1-sided t test will
be used to analyze the differences between MAI scores at
admission and dischargeto determine the effectiveness of CMR,
and the chi-sguaretest or Fisher exact test will be used to assess
the differences in the frequency distribution. All analyses will
be conducted viathe SPSS software (version 22.0 for Windows
11; Microsoft), Microsoft Excel 2019, and STATA (version 12;
StataCorp LP).

Qualitative Component

For the analysis of the qualitative component of the study, the
audio-recorded FGDs and in-depth interviewswill be transcribed
by multiple investigators. The transcripts will be reviewed
thoroughly and exported to NVivo software (QSR International).
Reflective thematic analysis based on aframework or template
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approach will be used to analyze the transcripts. Inductive
coding of the transcripts will be performed independently by 2
investigatorstrained in qualitative research, and they will engage
in regular analytic discussions to surface assumptions and
enhance reflexivity, while field notes will document decisions
and researcher positionality. Member checking approach and
audit trails will be used to establish credibility and
confirmability. A third independent investigator may review
the transcribed data to increase the study’s internal validity.
Intercoder agreement will be performed to enhance the validity
of the study. The codes abtained from the transcripts will be
thoroughly reviewed, and the codebook will be generated. The
codes will then be merged to form categories, subthemes, and
themes and categorized as either facilitators or barriers.
Dependability will be addressed through an explicit coding
manual and transparent documentation of the analytic steps,
while transferability will be supported by providing rich,
contextualized descriptions of the participants and selection of
study participants.

The dtatistical analysis to evaluate the costs incurred in
implementing CMR in the Indian health care setting from a
health system perspective includes direct, indirect, and
opportunity costs. Data collected from variousfacilitieswill be
cleaned and entered into a predesigned database. All costswill
be standardized to 2025 prices by using the consumer price
index for health care services. Descriptive statistics will
summarize continuous variables such as salaries and utility costs
by using the measures of central tendency (mean, median) and
dispersion (SD, IQR), while categorical variables such asfacility
type will be reported as freguencies and percentages.
Comparative analyses will assess cost differences between
public and private sector facilities by using independent-sample
1-sided t tests for normally distributed data or Mann-Whitney
U tests for nonnormally distributed data. To explore the
predictors of the cost variations acrossfacilities, wewill conduct
multivariable linear regression with total CMR costs as the
dependent variable and facility characteristics, human resources,
and infrastructure costs astheindependent variables. Interaction
terms such asfacility type and operationa hourswill beincluded
to investigate the moderating effects. All statistical analyses
will be performed using STATA (version 18), and P valuesless
than .05 will be considered as statistically significant.

Data Monitoring

Data monitoring will be performed by designated officials
appointed by the ICMR headquartersin New Delhi.

Ethical Considerations

The study was approved by the institutional ethics committee
of Pondicherry Institute of Medical Sciences, Puducherry, India
(IEC:RC/2023/83 on November 10, 2023) and the institutional
ethics committee interventional studies of Jawaharlal Institute
of Postgraduate Medical Education and Research, Puducherry,
India (JP/IEC/2024/03/30 on March 20, 2024). This study was
registered with the Clinica Trials Registry—India
(CTRI/2024/06/069220) on June 19, 2024. All participantswill
be recruited only after written informed consent is obtained
from themselves or their legally authorized representatives. This
study conforms to the requirements of the Declaration of
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Helsinki, 1964; the Indian Good Clinical Practice guidelines;
and the ICMR-National Ethical Guidelinesfor Biomedical and
Health Research Involving Human Participants, 2017. Personal
information about the screened and enrolled participants will
be collected, shared, and maintained to protect confidentiality
before, during, and after thetrial. Confidentiality of participation
will be maintained, and personal identity will not be revealed
during data collection, analysis, presentations, and publications.
No compensation was provided for participation in the study.
Study recordswill be made available only to authorized persons
conducting the study and to the funding agencies without
revealing participant identities. All data source documents,
including clinical reports and records necessary for the
evaluation and reconstruction of the clinical trial, will be stored
securely for 5 years, with a focus on ensuring the study
participants’ privacy and confidentiality.

Results

A grant was received from ICMR-Safe and Rational Use of
Medicines in December 2023 for this study. This study was
scheduled to start from January 2024. The protocol preparation
was completed with institutional ethics committee approvals
and Clinical Trias Registry—India registrations. The scoping
review examining international CMR practices and their
adaptability to Indian health care settings was completed
adhering to JBI (Joanna Briggs Institute) methodology and
PRISMA-ScR (Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for Scoping Reviews)
guidelines. The review examined CMR practices in older
patients through a comprehensive analysis of 7747 studies
published between 2010 and 2024. A systematic search was
conducted across PubMed, Cochrane Central Register of
Controlled Trials, Clinicaltrias.gov, Global Index Medicus,
Lens.org, and WHO-International Clinical Trials Registry
Patform by using the following search terms. medication
review, collaborative review, prescription drugs, and aged, and
only English language studies were included. All retrieved
recordswereimported into Rayyan softwarefor screening. Two
reviewersindependently screened thetitles and abstracts against
predefined inclusion criteria: hospitalized patients aged =60
years, original research, or protocols evaluating CMR
interventions. Full texts of potentially eligible studies were
retrieved and assessed independently. Disagreements at any
stage were resolved through discussion or a third reviewer
adjudication. Thereview investigated 3 key aspects: CMR team
composition, tools for identifying potentially inappropriate
medications, and CMR implementation processes in Indian
health care settings.

Standard operating procedures for the CMR intervention have
been developed through expert panel consultation. The
implementation phase will enroll 280 older patients (aged =65
years) with polypharmacy (=5 medications) between January
and June 2025. Economic eval uation using time-motion studies
and cost analysis will be conducted from July to August 2025,
concurrent with semistructured interviews of heath care
professional s exploring implementation facilitators and barriers.
Thematic analysis of qualitative data, cost-effectiveness
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calculations, and manuscript preparation will be completed by
2025.

Based on the results of this study, modules will be prepared,
and workshops will be organized for the prescribers on CMR
interventions. The research findings will be presented at
national/international conference for large-scale public
dissemination. The results of this study will be published in
indexed peer-reviewed scientific journals. The full protocol,
participant-level dataset, and statistical code will be made
publicly available after the completion of the study.

Discussion

This study will assess the feasibility of implementing CMR in
Indian hospitals and identify the key facilitators and barriersto
CMR implementation. Thisstudy will evaluate the potential for
reducing potentially inappropriate medications and
medication-related admissions while providing crucial
cost-implementation data for the Indian health care context.

Although CMR implementations have been well-studied in
Western health care settings, with documented reductions in
potentially inappropriate medications and readmissions, this
will be among the first studiesto systematically evaluate CMR
feasibility and implementation costs in Indian health care
settings [3,8,13-17]. The protocol’s mixed methods approach
will help bridge the knowledge gap between established Western
practices and the unique challenges of the Indian health care

Kumar et al

system. By adopting a health system perspective for economic
evaluation, this study will generate data of direct relevance to
policy makersand administrators. However, purposive sampling
in the qualitative component may introduce selection bias, and
the exclusive focus on tertiary care settings may limit the
generalizability of the findings to primary or rural health care
facilities. Additionally, the relatively short follow-up period
proposed in this protocol will constrain our ability to assessthe
long-term sustainability and downstream clinical effects of
CMR.

Upon completion of this study, subsequent research will aim to
develop and pilot standardized training modules for clinical
pharmacists, ensuring consistency in CMR workflows across
ingtitutions. Finally, the findings will inform the creation of
national guidelines and policies to support the systematic
integration of CMR into regular clinical practice throughout
India. Policy briefs summarizing key recommendationswill be
developed for the Ministry of Health and Family Welfare and
relevant state health departments.

Thefindings of thisstudy will redefine medication management
practices and pavethe way for evidence-based, scalable models
of CMR in resource-constrained settings. It will underscorethe
need for cross-disciplinary collaboration as a fundamental
strategy to address multimorbidity in older adult populations,
thereby offering valuable insights for policy makers and health
care providers aiming to optimize geriatric care.
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