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Several pharmacist interventions were carried out to enhance 
medication safety and effectiveness, but not all are cost-effective. This review 
aimed to investigate the characteristics and the economic impact of 
pharmacist intervention for older adults with chronic disease. Articles 
published from January 2013 to June 2023 were retrieved from PubMed, 
Science Direct, and Google Scholar. After applying the PICO strategy, a total of 
13 studies were included, and the studies without cost evaluation were 
excluded. The quality of the studies was assessed using the CHEERS checklist. 
Pharmacist intervention for geriatric patients included medication review, 
patient-centered care approach intervention, and multidisciplinary 
collaboration care. The follow-up ranged from 10 days to 36 months. Among 
the five cost-utility analyses (CUA), four indicated negative incremental total 
cost, meaning the intervention outperformed the control group. Subsequently, 
two cost-benefit analyses (CBA) showed benefit-to-cost ratios ranging from 
3.3 to 6.2. The cost savings on medication ranged from €37.57 to €232 per 
patient in a year. This review suggested that pharmacist intervention in both 
outpatient and inpatient settings could decrease the risk of adverse drug 
events (ADE), enhance clinical outcomes, improve quality of life, and cut down 
on medication expenditure for older adult patients. Almost all investigations 
concluded that pharmacist intervention has a beneficial economic impact. 
Evaluating the economic impact of a large-scale intervention requires further 
study with more precise estimates of overall intervention cost and rigorous 
methodology applied to economic evaluations of initiatives. 
Keywords: cost saving, geriatric, medication review, pharmacist intervention, 
quality of life 
 

 
INTRODUCTION 

The older adult population in every country 
is experiencing significant growth in both          
numbers and percentages. The aging process is 
occurring at a much higher rate than in the                      
past. The proportion of people aged 60 and                                  
older is projected to increase from 1 billion in             
2020 to 1.4 billion in 2050. There is a prevailing 
notion that older adults are fragile, reliant, and 

burdensome on society. Addressing ageist attitudes 
is crucial for public health workers and society as a 
whole, as these attitudes can lead to discrimination, 
affect the way policies are made, and make it more 
challenging for older adults to age in a healthy way 
(WHO, 2022). The WHO has formulated 5 priority 
interventions to be implemented in geriatric 
patients, including chronic disease management 
(WHO, 2012).  Given the significance of older adults 
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in the healthcare system, many of them are exposed 
to multiple pharmacy. However, due to various 
pharmacodynamic and pharmacokinetic changes, 
comorbid conditions, polypharmacy, lack of 
knowledge about medications and medical 
conditions, inappropriate medication use, and 
hoarding of old medicines, geriatric patients had a 
higher risk of drug-related problems. For instance, 
drug-related problems (DRPs) resulting from "non-
conformity to guidelines" were more common in 
geriatric wards. These DRPs in older adults patients 
may increase the risk of falls, hospital readmission, 
death, morbidity, and healthcare expenses (Hoel et 
al., 2021). Investigating and addressing DRPs 
contributes to preventing potentially significant 
adverse effects (Gervais et al., 2021; Pradhan et al., 
2021; Sinha et al., 2021).  

In community pharmacy, a larger proportion 
of potentially inappropriate medication (PIM) 
users were found among patients older than 75 
years with a higher rate of taking multiple 
medications (polymerization). These disorders can 
increase the risk of hospitalization due to adverse 
drug effects, drug interactions, or intolerance, 
which prescribing physicians should consider 
(Malakouti et al., 2021).  The high prevalence of PIM 
in this population necessitates comprehensive 
measures to address the issue and improve 
prescription quality and patient health outcomes. 
Reducing the rate of inappropriate medication use 
has a significant effect on decreasing the cost of 
patients (Hadia et al., 2022; Malakouti et al., 2021; 
Nader Babaei et al., 2024; Robinson et al., 2022; 
Schiavo et al., 2022), including a reduction in the 
number of post-discharge hospital visits for older 
adults patients (Van der Linden et al., 2020).  

In recent years, there has been growing 
interest in studies examining the impact of clinical 
pharmacist treatments on hospitalized patients. 
These studies highlighted the crucial role of clinical 
pharmacists in reducing prescription mistakes and 
saving treatment costs (Lankford et al., 2021)r. 
Specifically in primary care, a higher number of 
comorbidities has been associated with higher total 
healthcare services consumption and costs. This 
highlights the need to improve primary care for the 
aging and multimorbid population (Buja et al., 
2021). Various interventions by clinical 
pharmacists have been reported in several studies. 
For instance, a study in Germany showed that the 
main pharmacist intervention was a 
recommendation for the addition, withdrawal, or 
replacement, as well as advice on dosage 
adjustments based on impaired renal or liver 

function (Langebrake & Hilgarth, 2010). Several 
studies focused on pharmacist intervention in 
order to prevent potential DRPs do to 
polypharmacy or PIM (Ali et al., 2022; Blum et al., 
2021; Bu low et al., 2023; Darmawan et al., 2020; 
Gunterus et al., 2016; Huibers et al., 2022; Lee et al., 
2015; Nachtigall et al., 2019; Rantsi et al., 2022). 
Pharmacist intervention decreases adverse drug 
reactions (ADR) occurrence, medication 
adherence, and quality of life in geriatric patients 
(Shinu & Dilip, 2020). Interestingly, physicians have 
shown higher acceptance rates for pharmacist 
intervention in geriatric patients compared to 
younger patients (Gervais et al., 2021). 

A meta-analysis was conducted to 
investigate interventions provided by healthcare 
professionals during and after hospital discharge 
for older adults. The intervention was classified 
into three categories informational, management, 
and relational. Subsequently, this review focused 
only on the hospital readmission outcome 
(Facchinetti et al., 2020). Previous reviews 
reported pharmacist intervention in hospitalized 
patients, intervention related to pharmacy services 
(Kiesel & Hopf, 2018) and focused on optimizing 
prescriptions for older adults patients or reducing 
inappropriate medication (Laberge et al., 2021; 
Mucherino et al., 2022; Rankin et al., 2018; Saeed et 
al., 2022; Viana et al., 2017) while others focused on 
enhancing patients’ adherence (Kini & Michael Ho, 
2018; Marcum et al., 2021). Another systematic 
review highlighted the limited evidence available 
regarding the effectiveness of community-based 
professional pharmacy services (PSS) (Varas-Doval 
et al., 2021). Several prior research examining 
economic outcomes focused on community-
dwelling older adults (Riordan et al., 2016; San-
Juan-Rodriguez et al., 2018; Soler & Barreto, 2019). 
Bezerra et al., (2022) reported on the economic 
impact of pharmacy services but the studied 
subject was not specific to older adults population.  

Prior review studies provided a limited 
scope of the outcome, setting, and economic 
evaluation type. Therefore, this review aimed to 
investigate the characteristics and economic 
impact of pharmacist intervention for older adults 
with chronic disease. The assessed outcome in this 
review encompasses not only optimizing 
prescription but also clinical and humanistic 
outcomes. This review not only included full 
pharmacoeconomic studies but also cost analysis 
and cost consequence analysis. It is expected to be 
able to identify gaps in the evidence to inform 
future investigations. 
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MATERIALS AND METHODS 
Search Strategy 

Using the PICO framework, a systematic 
review was conducted by searching three 
databases (PubMed, Science Direct, and Google 
Scholar) that published from January 2013 to June 
2023, the search was conducted until June 20th, 
2023. The MeSH or text keywords used for the 
search included terms related to geriatric 
populations (“geriatric”, “elderly”, “older adults”, 
“aged”), terms related to pharmacist intervention 
(“pharmacy services”, “clinical pharmacy”, “hospital 
pharmacy”, “community pharmacy”), terms related 
to costs analysis ("economic evaluation" OR "cost" 
OR "cost analysis" OR "cost-effectiveness analysis" 
OR "cost-utility analysis"). The subject headings 
used as search terms were split into three 
categories: those related to geriatric (“geriatric” OR 
“elderly” OR “older adults” OR “aged”); AND those 
related to pharmacist intervention (“pharmacy 
services” OR “clinical pharmacy” OR “hospital 
pharmacy” OR “community pharmacy); AND those 
related to cost (“economic evaluation” OR “cost” OR 
“cost analysis” OR “cost-effectiveness analysis” OR 
“cost-utility analysis”). The search terms were used 
in the title, abstract, keywords, and text word 
searches. The review also involved screening the 
references of relevant full-text articles. There was 
no review protocol nor prospective registration, 
although this systematic review was conducted in 
accordance with Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
(Page et al., 2021).   

 
Study selection 

During the literature search, all references 
retrieved were screened based on the titles and 
abstracts of each citation. Articles that did not focus 
on the economic evaluation of pharmacist 
intervention in geriatric populations were 
eliminated based on the titles. Furthermore, the 
remaining abstracts were examined to identify 
articles that measured adherence, number of ADRs, 
medication errors, quality of life, and economic 
outcome (Table I). The final selection of articles to 
be included in this study was conducted after a 
comprehensive review of each article. The full text 
of these articles was accessed through the 
institutions of electronic resources.  

 
Data extraction 

Data extraction was carried out by two blind 
and independent reviewers (YF, TMA). They 
extracted relevant information from the articles, 

including details about the author, year, country, 
study design, participants, pharmacist 
intervention, economic evaluation, and sensitivity 
analysis. In cases where differences in data 
extraction arose, a third reviewer (AWW) examined 
the original articles to resolve any discrepancies. All 
monetary data in this analysis is presented in the 
similar units used in the original article. 
 
Table I. PICO strategy 
 
Populations Patients ≥ 60 years  
Type of 
intervention 
 

Medication reconciliation 
Medication review 
Medication therapy management 
Pharmacy counselling 
Pharmacy consultation and 
education 
Pharmacist collaboration with other 
health professionals 

Comparator Standard care (without pharmacist 
intervention) 

Outcome 
 

Reduction of the number of ADR 
Reduction of drug-related problems 
(DRPs) 
Reduction of hospitalization 
Quality of life 
Cost-effective/cost-saving /cost 
avoidance/cost-benefit 

Study design  
 

Randomised Controlled Trials (RCT), 
before-after/ Quasi-experimental 
study 

 
Quality Assessment 

The quality of the studies was reviewed 
independently by two authors (YF, TMA) using the 
updated CHEERS checklist.  This checklist consists 
of 28 items for assessing the quality of reporting 
from economic evaluation studies. Checklist items 
were divided into seven categories: (1) Title; (2) 
Abstract; (3) Introduction; (4) Methods; (5) 
Results; (6) Discussion; and (7) Other relevant 
information (Husereau et al., 2022). The users 
identified which section of the manuscript contains 
the pertinent information based on the checklist. If 
there is a lack of information in the manuscript the 
users write “not reported” while “not applicable 
(N/A)” if the type of the study did not match the 
criteria. Disagreements were resolved through 
consensus, and the third (AWW), as well as fourth 
reviewers (P), were consulted when needed. 
Updating the original, CHEERS 2022 has a wider 
range covering cost analysis as well as cost 
consequences not only cost-effectiveness 
(Drummond et al., 2022; Willke & Pizzi, 2022).  
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Figure 1. PRISMA Flowchart 
 

 
 
Figure 2. Quality of included studies based on CHEERS checklist 
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RESULTS AND DISCUSSION 
A total of 790 studies were initially retrieved 

from the literature search. After removing duplicate 
publications, the titles and abstracts of 756 studies 
were assessed for eligibility, and the full texts of 37 
articles were evaluated for eligibility. Ultimately, 8 
articles were eligible for inclusion. A manual search 
of the references cited in these 8 studies led to the 
discovery of five additional relevant articles. Due to 
the heterogeneity of the included articles, a meta-
analysis was not feasible, and a narrative synthesis 
was conducted instead to summarize the results 
(Figure 1). 

 

Quality assessment  
Several aspects were well-performed,                 

such as abstract, introduction, setting and             
location, measurement and valuation of cost, 
summary of main result, findings and limitation, 
funding     and    conflict    of     interest    (Figure   2).                       
None of included studies meet criteria 16 and 22 
because all of the studies were trial based not 
modelling.  

In reporting the methods (item 4-21), only 
three studies not stated clearly about health 
economic analysis plan (Campins et al., 2019; 
Leguelinel-Blache et al., 2020; Lin et al., 2018).  
Most of the studies describe characteristics                          
of the study population in detail about 
demographic and clinical characteristic except                                           
in four studies (Gallagher et al., 2016; Lin et al., 
2018; Salari et al., 2022; Twigg et al., 2015).                   
Time horizone of the studies was vary but                       
there were some studies did not reported                
whether conducted the discount rate or not, and 
the reason (Lin et al., 2018; Malet-Larrea et al., 
2017; Obreli-Neto et al., 2015; Twigg et al., 2015; 
van der Heijden et al., 2019; Verdoorn et al., 2021). 
Only one study did not met criteria 11 to 13 because 
it   was   cost  analysis  study (Campins et al., 2019). 
Characterising uncertainty was missing in most of 
the study except in three studies (Gallagher et al., 
2016; Salari et al., 2022; Singh et al., 2022). Less 
than 50% (Gallagher et al., 2016; Lin et al., 2018; 
Malet-Larrea et al., 2017; Salari et al., 2022; 
Verdoorn et al., 2021) of the studies reported 
characterising distributional effect (items 20) 
because the manuscript published before 2022 that 
used CHEERS 2013 for reporting guideline. In the 
result, only five studies (30.7%) reported the effect 
of uncertainty (Jo dar-Sa nchez et al., 2015; Salari et 
al., 2022; van der Heijden et al., 2019; Verdoorn et 
al., 2021).  
 

Participants 
 Table II summarizes the features of the 

included studies. A total of 8,599 older adults 
patients were recruited across the 13 studies, with 
the number of participants ranging from 41 to 
2,008. Ten studies (Gallagher et al., 2016; Jo dar-
Sa nchez et al., 2015; Kari et al., 2022; Lin et al., 
2018; Malet-Larrea et al., 2017; Obreli-Neto et al., 
2015; Salari et al., 2022; Singh et al., 2022; van der 
Heijden et al., 2019; Verdoorn et al., 2021) involved 
a control group, while 3 used the intervention 
group only (Campins et al., 2019; Leguelinel-Blache 
et al., 2020; Twigg et al., 2015). The participants 
included general geriatric patients in 4 trials 
(Gallagher et al., 2016; Kari et al., 2022; Leguelinel-
Blache et al., 2020; Singh et al., 2022) while 1 study 
focused on patients with hypertension and diabetes 
(Obreli-Neto et al., 2015). Eight other studies 
focused on geriatric patients with polypharmacy 
(Campins et al., 2019; Jo dar-Sa nchez et al., 2015; 
Lin et al., 2018; Malet-Larrea et al., 2017; Salari et 
al., 2022; Twigg et al., 2015; van der Heijden et al., 
2019; Verdoorn et al., 2021).   

 
Intervention  

The intervention in the included studies was 
delivered by pharmacist either in multidisciplinary 
team or alone. Pharmacist played a crucial role in 
providing medication reviews, communicating 
with physicians, and offering private counseling to 
address DRPs and negative outcomes associated 
with medication (NOMs). It is the responsibility of 
the pharmacist to promote accurate medication 
reconciliation and to conduct a medication review 
utilizing the most up-to-date prescription list  (Van 
der Linden et al., 2020). To guarantee that patients 
were on the most effective treatment regimens 
possible, pharmacist is uniquely qualified to offer 
pharmacy support (Monzo n-Kenneke et al., 2021). 
Furthermore, 3 studies used the patient-centered 
care approach intervention, focusing on patients 
preferences, personal goals, and health-related 
complaints (Kari et al., 2022; Lin et al., 2018; 
Verdoorn et al., 2021). Seven studies  directed 
private consultations and education (Campins et al., 
2019; Jo dar-Sa nchez et al., 2015; Leguelinel-Blache 
et al., 2020; Lin et al., 2018; Malet-Larrea et al., 
2017; Singh et al., 2022; Twigg et al., 2015), while 
another one conducted group education (Obreli-
Neto et al., 2015). In 4 studies the intervention 
included face-to-face meetings with a physician or 
the medical staff to discuss the improper 
prescriptions   to   patients   (Gallagher   et   al., 2016;  
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Leguelinel-Blache et al., 2020; Salari et al., 2022; 
Singh et al., 2022). Pharmacist can work 
independently, as part of a team, or in collaboration 
with other health professionals. 

Regarding the tools used for identifying 
DRPs and NOMs, 3 studies explicitly mentioned the 
use of STOPP/START criteria in manual form, 1 
study integrated them into a clinical decision 
support system, and another study used 
Amsterdam CMR tools. For several studies, the 
specific tools used were not explicitly stated. 
Intervention and follow-up were provided for at 
least 2 months. Most of the studies (Jo dar-Sa nchez 
et al., 2015; Leguelinel-Blache et al., 2020; Malet-
Larrea et al., 2017; Singh et al., 2022; Twigg et al., 
2015; Verdoorn et al., 2021) conducted 
interventions and follow-ups for 6 months, while 
the longest follow-up time was 36 months (Obreli-
Neto et al., 2015).  

 
Outcome 

Post-intervention outcomes in most of the 
included studies focused on humanistic measures 
such as quality of life. The majority of the elderly 
have one or more chronic diseases. Cure is not a 
possibility for some themes, however maintaining 
QoL is the most essential consequence of care 
services (Van der Linden et al., 2020). The 
instruments used to assess the quality of life were 
EQ5D (Jo dar-Sa nchez et al., 2015; Lin et al., 2018; 
Salari et al., 2022; Singh et al., 2022; Twigg et al., 
2015; Verdoorn et al., 2021) and SF-6D (Kari et al., 
2022). Several studies reported that there were 
positive differences in patients quality of life in the 
intervention group compared to controls (Jo dar-
Sa nchez et al., 2015; Kari et al., 2022; Lin et al., 
2018; Obreli-Neto et al., 2015; Singh et al., 2022; 
Twigg et al., 2015).  

In addition, clinical outcomes improved 
significantly by pharmaceutical care 
implementation in two studies (Lin et al., 2018; 
Obreli-Neto et al., 2015). Pharmacists conducted 
medication reviews in older adults with 
multimorbidity reduced the incidence of DRP, ADR, 
ADE, and length of stay in another trial (Gallagher 
et al., 2016; Leguelinel-Blache et al., 2020; van der 
Heijden et al., 2019). The intervention of private 
consultation also resulted in a significant 
improvement in patients’ adherence (Twigg et al., 
2015; Verdoorn et al., 2021).  This study aligns with 
another investigation that reported that 
pharmacists could reduce the use of healthcare 
services for older adults, and it agrees with the 

results of the prior analysis (Villeneuve et al., 
2021).   

 
Classification of Economic Evaluations 

This study excluded model-based economic 
evaluations (Table IV).  Cost-utility analyses using 
QALYs were conducted in 5 studies. Four of the 
studies (Jo dar-Sa nchez et al., 2015; Kari et al., 2022; 
Singh et al., 2022; Verdoorn et al., 2021) showed a 
negative incremental total cost, indicating that the 
intervention dominated the control group 
Meanwhile, another study showed the ICER value 
was slightly above the cost-effectiveness (CE) 
threshold (£30,000 per QALY) (Twigg et al., 2015). 

The cost-benefit ratio was evaluated in 2 
studies (Lin et al., 2018; Malet-Larrea et al., 2017) 
ranging between 1:3.53 to 1:6.2. One study focused 
on medication review with follow-up for older 
adults polypharmacy patients in a community 
pharmacy and showed a positive net benefit of 
€97.4 (at 2014 prices) (Malet-Larrea et al., 2017).  

Cost-effectiveness analysis was conducted in 
four studies (Gallagher et al., 2016; Obreli-Neto et 
al., 2015; Salari et al., 2022; van der Heijden et al., 
2019). Three studies indicated that pharmacist 
intervention in geriatric patients were affordable to 
implement, with or without clinical decision 
support software. Another study highlighted the 
crucial role of pharmacists in older adults 
healthcare due to their expertise in 
pharmacotherapy (Delgado-Silveira & Bermejo-
Vicedo, 2021). However, 1 study showed different 
results, where pharmacist medication review                 
was more expensive and slightly more successful            
at reducing DRPs than usual care (van der Heijden 
et al., 2019). Another systematic review                     
stated that medication evaluations should be 
conducted as part of a clinical trial with                    
extended follow-up (Bu low et al., 2023) (Table IV). 
Two studies (Leguelinel-Blache et al., 2020;              
Twigg et al., 2015) presented results in terms of 
cost savings, which compromised cost reductions 
attributable to clinical pharmacist intervention. 
Cost savings on medication ranged from € 37.57 to 
€ 232 per patient per year. Furthermore,               
Campins et al., (2019) estimated saving € 37.57 (at 
2012 prices)  as an effect of a pharmacist 
intervention on the appropriateness of prescribed 
drugs in Spain community pharmacies. Meanwhile, 
interprofessional collaborations on medication 
review could save the medication cost to € 232 per 
patient in a year (at 2016 prices) (Leguelinel-
Blache et al.,  2020).  A  multicentre  study reported  
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that during the one-year trial period, the structured 
medication review led to cost savings of 
approximately CHF 3,500 (at 2018 prices) per 
patient and a gain of approximately 0.025 QALYs 
per patient. Statistically, these results were not 
significant (Salari et al., 2022).  

Most of these studies concluded that 
pharmacist intervention had a beneficial economic 
impact. However, one study failed to show any 
economic benefits as it solely assessed drug-related 
issues (van der Heijden et al., 2019). This review 
suggested that pharmacist intervention in both 
outpatient and inpatient settings could lead to 
decreased risks of adverse drug events (ADEs), 
shorter hospital stays, enhance clinical outcomes, 
improve quality of life, and cut down on medication 
expenditure for older adults. Another systematic 
review of clinical pharmacist intervention in 
inward pharmacy shows geriatric inpatients may 
benefit from an increase in the appropriateness of 
prescriptions, seamless care, and drug safety from 
the presence of ward-based pharmacist, all at a 
reduced cost (Bullock et al., 2019; Gallagher et al., 
2014; Kiesel & Hopf, 2018). It is crucial to recognize 
that improvements in medication use have the 
potential to bring benefits not only to healthcare 
systems but also to the overall well-being and 
quality of life of older adults. 

Pharmacist has drug-related specialties that 
can supplement the expertise of other health 
professionals in optimizing therapy for older adults 
patients. A study showed that a reorganization and 
more structured management of care for geriatric 
with multiple diseases can enhance health 
outcomes at an acceptable cost (Lundqvist et al., 
2018). Interprofessional teamwork has a positive 
impact on clinical, humanistic, and economic 
outcomes while treating older adults patients (Kari 
et al., 2022; Lin et al., 2018; Singh et al., 2022; 
Verdoorn et al., 2021). Furthermore, as shown in a 
previous study, the multidisciplinary collaboration 
among healthcare professionals within a shared 
electronic medical record increased the rate of 
deprescribing High-Risk Medications (HRM), 
thereby enhancing the safety of medications for 
older adults (Delara et al., 2022; Deyo et al., 2020). 
A randomized controlled trial (RCT) conducted in 
Sweden reported that providing interdisciplinary 
comprehensive geriatric assessment to older adults 
patients who are acutely ill and frail for three 
months was more cost-effective than standard care 
(Ekerstad et al., 2018). It was suggested to conduct 
medication review regularly in older adult patients, 
especially for frailty or high risk patients (Elliott et 

al., 2020; Saeed et al., 2022). Unfortunately, there is 
no standard protocol for conducting medication 
reviews, there are several variations in different 
countries (Rose et al., 2020).  

The adoption of a decision support system to 
facilitate drug review by pharmacists and alerts for 
doctors is recommended (Gallagher et al., 2016; 
O’Sullivan et al., 2014; Sutton et al., 2020). The 
development of automated decision support and 
warning systems for physicians, along with the 
constant assessment of drugs by pharmacists to 
improve drug administration, will reduce the 
prescription of inappropriate medications 
(Bobrova et al., 2022; Monteiro et al., 2019). With 
the prevalence of electronic patients’ record 
systems, sophisticated computer algorithms can be 
implemented in the future to enhance medication 
use safety in geriatric patients (Damoiseaux-
Volman et al., 2021; Hu et al., 2023; Maierho fer et 
al., 2022; Mulder-Wildemors et al., 2020; Robert et 
al., 2023; Sallevelt et al., 2022). Additionally, it can 
have an impact on enhancing the quality of life 
(Ahmadi & Nopour, 2022). 

There was a single study conducted on 
diabetic and hypertensive older adults, which 
highlighted the benefits of pharmacy services for 
geriatric patients, particularly in managing these 
two conditions. The study showed that pharmacy 
services were more cost-effective than 
conventional services (Obreli-Neto et al., 2015). An 
economic modeling study of pharmacist 
intervention in hypertensive patients also showed 
the same results (Schultz et al., 2021). Other 
reviews focused on type 2 diabetes patients, also 
documented an overall improvement in clinical 
outcome, medication adherence, and modification 
of lifestyle with various pharmacist-led 
interventions (Alabkal et al., 2022; Shawahna et al., 
2022). Pharmacist can play an important role to 
help patients with chronic disease including 
patients support, collecting medication histories, 
patients education, designing care plans, 
identifying/resolving medication-related issues, 
dispensing the proper medicine, monitoring 
outcomes, and follow-up (Shawahna et al., 2022). 
Furthermore, pharmacists could participate in 
medication management for older adult (Abbott et 
al., 2020; Kwak et al., 2019). 

This review emphasized the significant role 
pharmacists could play as part of the geriatric 
multidisciplinary team. Meanwhile, 
communication between members of geriatric 
teams could become a barrier to the success of 
interventions (Ali et al., 2022). Effective 
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communication on the interprofessional approach 
of clinical pharmacists and physicians could reduce 
the DRP (Zheng et al., 2022). Bidirectional 
communication within the interprofessional team, 
with mutual comprehension of each position, may 
enable consistent and interdependent teamwork 
for appropriate medication management (Babu et 
al., 2023). Pharmacists are highly qualified health 
experts who play an important role in medication 
management (Rodrigues et al., 2022). 

The strengths include its comprehensive 
search strategy following the PICO framework 
across various databases to identify relevant 
studies. This review included only trial-based 
studies in order to provide a real overview. 
However, the review acknowledges the possibility 
that relevant studies published in languages other 
than English might have been overlooked, which 
could impact the comprehensiveness of this review. 
Another strength is the inclusion of all studies that 
involve the economic evaluation of interventions 
aimed at optimizing treatment outcomes in 
geriatric patients. By not limiting the setting of 
interventions by pharmacists to either the 
community or the hospital, the review provides a 
broader understanding of the pharmacist's role in 
geriatric care. In this study, the interventions 
performed by pharmacist to optimize the efficacy of 
therapy in geriatric patients, particularly those who 
receive polypharmacy were identified. 

This review acknowledges several 
limitations in the studies included. First, the 
majority of studies were conducted in Europe, 
hence they did not accurately represent world 
situations. Second, there was variability in the 
inclusion of certain elements in calculating costs 
among the studies. Additionally, the design in 
several studies may have limited the validity of 
their results, and sensitivity analysis to predict 
uncertainty was not performed in several cases (Lin 
et al., 2018; Obreli-Neto et al., 2015). Evaluating the 
economic impact of a large-scale intervention 
requires further study with more precise estimates 
of overall intervention cost and rigorous 
methodology applied to economic evaluations of 
initiatives. 
 
Highlight  

It has been demonstrated that pharmacist 
interventions on older adult patients in both 
community and hospital  settings provide positive 
outcomes. Healthcare expenditures can be reduced 
through pharmacist-facilitated drug reviews, 
physician communication, and individualized 

counseling, all of which improve patient outcomes 
and quality of life. Due to the cost component and 
the study perspective, the range of economic 
benefits resulting from pharmaceutical 
interventions remains vast. 

 

CONCLUSION 
In conclusion, this systematic review 

highlighted that pharmacist intervention including 
medication review, private consultation, 
pharmaceutical care, and medication therapy 
management,  in older adults with chronic disease, 
whether in multidisciplinary collaboration or not, 
had a beneficial economic impact. Future studies 
should aim to improve the quality of economic 
evaluations in this area to provide more robust 
evidence of the economic benefits of pharmacist 
intervention for older adults patients with chronic 
disease.  
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