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Abstract 

Background Pharmaceutical interventions play a key role in the care of older people experiencing polypharmacy. 
Despite the rapid increase in the aging population in Asia, there is a lack of evidence regarding the effectiveness 
of pharmacist interventions on older adult’s healthcare. This systematic review and meta‑analysis assessed the effects 
of pharmacist interventions in Asian health care environments on hospitalization, mortality, and quality of life (QoL) 
among older people in Asia.

Methods A comprehensive search was conducted across 5 databases, encompassing studies published from incep‑
tion through June 2023. Only studies involving pharmacist interventions for people aged 65 years or older, resid‑
ing in Asian countries, were considered. Studies without evidence of pharmacist involvement or conducted out‑
side of Asia were excluded. Data extraction was performed by two reviewers, one reviewer (I.K.) performed the initial 
extraction, and another reviewer (G.R.) verified the extracted data. Forest plots were generated using a random effects 
model to obtain risk ratios or pooled standardized mean differences (SMDs).

Results A total of 170 articles underwent thorough review, and ultimately, ten studies meeting the inclusion crite‑
ria were included in the meta‑analyses. These studies encompassed diverse healthcare settings such as outpatient, 
inpatient, and nursing homes, with sample sizes ranging from 32 to 306 older people. Pharmacist interventions were 
found to significantly reduce hospitalization rates (n = 5, risk ratio = 0.57, 95% CI = 0.41–0.81) and mortality rates (n = 4, 
risk ratio = 0.57, 95% CI = 0.37–0.88) among older people. The analysis revealed less significant improvement in QoL 
in these patients than in those receiving usual care (n = 6, SMD = 0.36, P = 0.057).

Conclusions These findings highlight the crucial role of pharmacists within healthcare teams in Asian countries. 
Pharmacist interventions have an impact on reducing hospitalization and mortality rates among the elderly people, 
underscoring the importance of optimizing patient outcomes in Asia.

Keywords Asia, Hospitalization, Mortality, Quality of life, Older people, Pharmacist intervention

Background
The global population is aging, necessitating the devel-
opment of appropriate healthcare systems to address 
the needs of rapidly aging populations [1]. One com-
mon issue among older people is polypharmacy, which 
refers to the intake of five or more medications due to 
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the presence of multiple chronic diseases. Recent reports 
suggest polypharmacy reduces health-related quality of 
life (HRQOL) and raises risks of potentially inappropriate 
medications (PIMs) linked to severe side effects, includ-
ing hospitalization or death [2–4].

Pharmacists are becoming increasingly important in 
managing the challenges of polypharmacy [5]. Recently, 
clinical medication review (CMR) and deprescribing 
have been widely used as interventions to solve polyp-
harmacy problems [6]. CMR was further divided into 
three types according to their purpose: prescription-only 
review (CMR1), adherence review (CMR2), comprehen-
sive medication review considering patient’s condition 
(CMR3) as described in previous reports [7, 8]. Depre-
scribing, defined as “the process of withdrawal of an 
inappropriate medication, supervised by a health care 
professional with the goal of managing polypharmacy 
and improving outcomes” [9] is a strategy that reduces 
unnecessary medications to patients with four or five 
steps, and is being tried in various setting environments 
in solving polypharmacy [10–12]. Medication recon-
ciliation (MR) is a type of medication review that is per-
formed in an inpatient setting [13]. Pharmacists compare 
patient’s usual medications prior to admission to the 
prescribed medications they received upon admission to 
identify differences [13]. Multidisciplinary team (MDT) 
care is also emphasized because older people often have 
multiple chronic conditions, requiring a comprehensive 
care approach [14]. The types and characteristics of phar-
macist interventions are summarized in Table 1.

The aging population in Asia is growing even 
more dramatically, with the proportion of people 
aged > 65  years of age expected to nearly double from 
10% in 2022 to 19% in 2050 [1]. In Asia, pharmaceuti-
cal care varies depending on location, legal framework, 
political context, and healthcare system [15]. In middle- 
and lower-income countries (LMICs), where the num-
ber of physicians is known to be absolutely insufficient, 

task-sharing intervention, which complements the role 
of physicians by working as a team of health profession-
als, is gaining prominence [16]. Pharmacists’ involve-
ment in task-sharing has demonstrated improved 
clinical outcomes for patients with conditions like dia-
betes, hypertension, asthma, and even ovarian cancer, 
thanks to early detection of medication-related issues 
[16–19].

Several systematic review studies have examined the 
effects of pharmacist interventions on hospitalization, 
mortality, and quality of life (QoL) for older people, 
yielding inconsistent results. A recent review reviewed 
systematic reviews and meta-analyses of medication 
interventions for polypharmacy in older people [20]. 
Of the four studies that reported on hospitalization 
rates, two reported a reduction in hospitalization, while 
two reported no significant difference [8, 21–23]. Simi-
lar observations were made in studies conducted in the 
Organization for Economic Cooperation and Develop-
ment (OECD) countries, where pharmacist interven-
tions did not lead to significant changes in the unplanned 
admissions of older people [24]. This trend was also 
observed in an earlier study, which focused primarily on 
the United Kingdom and the United States [25]. However, 
a systematic review and meta-analysis conducted in the 
United States revealed overall positive effects of pharma-
cist interventions for geriatric patients, not only in terms 
of hospitalization but also regarding therapeutics, safety, 
and adherence outcomes [26]. Additionally, comprehen-
sive medication reviews performed by pharmacists were 
found to reduce the risk of unplanned hospitalizations [8] 
and emergency department visits [23] among older peo-
ple with polypharmacy. Regarding mortality outcomes, 
previous systematic reviews have shown either no signifi-
cant effect [21, 25] or a considerable reduction as a result 
of pharmacist interventions [27, 28]. Positive effects on 
QoL outcomes were reported in one meta-analysis study 
but not in another [28, 29].

Table 1 Type of pharmacist interventions

Abbreviations: CMR Clinical medication review, MDT Multidisciplinary team

Type of pharmacist intervention Pharmacist activity

CMR CMR1 prescription‑only review

CMR2 adherence review

CMR3 comprehensive medication review considering patient’s condition

Medication reconciliation
(only inpatients)

compare patient’s usual medications prior to admission to the prescribed medications they received upon admis‑
sion to identify differences

MDT care collaborate with specialists in your field to assess the patient’s condition and find the optimal medication regimen

Deprescribing the process of withdrawal of an inappropriate medication, supervised by a health care professional with the goal 
of managing polypharmacy and improving outcomes

Patient educations Explain to patients how to use the medication and the dose to improve adherence
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Although reports of advanced clinical pharmacy 
services in Asia are increasing, there is a shortage of 
research on the impact of pharmacist interventions on 
clinical outcomes in older people and review articles 
comparing pharmacist interventions in Asia to those in 
Europe or the West. Therefore, in this study, we aimed to 
evaluate the impact of pharmacist interventions on older 
people residing in Asia, particularly concerning hospitali-
zation, mortality, and QoL through a meta-analysis.

Methods
This systematic review was reported in compliance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [30]. A PRISMA 
checklist can be found in Additional file 1 & 2. The proto-
col was registered with PROSPERO (CRD42023388627).

Eligibility criteria
A comprehensive literature search was conducted using 
five databases-PubMed, Embase, the Cochrane Central 
Register of Controlled Trials (CENTRAL), the Korean 
Medical Database (KMBASE), and the Research Infor-
mation Sharing Service (RISS)-from their inception up to 
June 30, 2023. The search strategy utilized various combi-
nations of the keywords ’pharmacist’ and ’older people’. In 
PubMed, additional search terms included older adults, 
old people, old*, older people, older persons, elderly, 
senior, frail, aged, geriatric, geriatric patient, elderly 
patient, and pharmacist. The searches were limited to 
titles and abstracts. Additionally, the reference lists of 
relevant review articles and meta-analyses were manually 
searched to identify any potentially overlooked studies.

For inclusion in this study, the selected studies were 
required to evaluate the effectiveness of pharmacist 
interventions on all-cause hospitalization, readmis-
sion, unplanned hospital admission, mortality, and QoL 
in people aged 65  years or older. The specific outcome 
measures varied depending on the type of outcome being 
assessed. Studies that provided sufficient data to calcu-
late risk ratios or standardized mean differences (SMDs) 
along with their corresponding 95% confidence intervals 
(CIs) were included. The study design was not limited to 
randomized controlled trials (RCTs) and encompassed 
studies that demonstrated evidence of pharmacist inter-
vention, with a comparator group [31]. Only studies con-
ducted in health care settings in Asia and reported in 
English were considered. The determination of whether 
a study was conducted in Asia was based on the United 
Nations’s global regional grouping data [32]. Asia 
included countries corresponding to the regions of West-
ern Asia, Central and Southern Asia, and Eastern and 
South-Eastern Asia [32].

Study selection and data extraction
To ensure that only studies conducted in Asian health-
care settings (hospitals and nursing homes) were 
included, one reviewer (G.R.) screened the country of 
the healthcare settings where pharmaceutical care ser-
vices were provided. Studies conducted outside of Asia 
were eliminated at this stage. Subsequently, two review-
ers (G.R. and I.K.) independently screened the titles and 
abstracts of the remaining studies to identify those that 
required full-text reading. The final selection of papers 
was determined through discussions between the review-
ers, and in cases where disagreements arose, a third 
reviewer (H.-J.K.) served as an arbitrator.

For the data extraction, one reviewer (I.K.) performed 
the initial extraction, and another reviewer (G.R.) veri-
fied the extracted data. In cases where the extracted data 
were incomplete or unavailable in a usable form, attempts 
were made to contact the authors of the selected papers 
to obtain the necessary information.

Risk of bias assessments
The risk of bias in the included studies was evaluated 
using ROB2 tool for RCTs and ROBINS-I tool for non-
RCTs [33, 34]. The judgement consisted of ‘low risk of 
bias,’ ‘some concerns,’ and ‘high risk of bias’. Two inde-
pendent reviewers (I.K and G.R) conducted the risk of 
bias assessments for each study. In cases where inconsist-
encies arose, a third reviewer (H.-J.K.) served as an arbi-
trator to resolve any discrepancies.

Data synthesis
To synthesize the results, we calculated the estimated 
effect of pharmacist interventions using the risk ratio for 
dichotomous outcomes such as hospitalization and mor-
tality, and the SMDs for continuous outcomes such as 
QoL. The magnitude of an SMD was categorized as small 
(< 0.20), moderate (0.20–0.80), or large (> 0.80) based on 
evaluation guidelines [35]. Considering the diversity of 
interventions across studies, we constructed a forest plot 
using a random-effects model for data synthesis. In addi-
tion, subgroup analysis was conducted according to the 
healthcare setting of elderly patients to account for clini-
cal diversity. The study design, setting, participant infor-
mation (sample size, mean age, percentage of females, 
and inclusion criteria), intervention type, and outcome 
measures used in the meta-analysis were tabulated.

To assess study heterogeneity, we utilized the  I2 sta-
tistic. In cases where high heterogeneity was observed, 
a sensitivity analysis was conducted by excluding stud-
ies that were deemed to be potential sources of hetero-
geneity like as studies with high risk of bias. Given that 
the number of included papers in this study was ≤ 10, 
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publication bias was not assessed [36]. The data analysis 
was performed using the Comprehensive Meta-analysis 
Program software (Biostat, USA). A p-value of < 0.05 
indicated statistical significance, and the results are 
reported with 95% confidence intervals (CIs).

The certainty of evidence was evaluated using Grad-
ing of Recommendations, Assessment, Development 
and Evaluation (GRADE) approach [37]. Each GRADE 
domain (imprecision, inconsistency, risk of bias, indi-
rectness, and publication bias) was assessed and overall 
GRADE quality was rated as ‘very low’, ‘low’, ‘moderate’, 
and ‘high’.

Results
Search results
After removing non-Asian studies and duplicates, a total 
of 2,578 studies were identified. The titles and abstracts 
of these studies were reviewed to determine their eligi-
bility, resulting in 170 full-text studies being assessed for 
inclusion in this systematic review. Following the full-
text review, a total of ten studies that met the inclusion 

criteria were selected and included in this review. The 
study selection process is illustrated in Fig. 1.

Characteristics of the included studies
Table 2 provides an overview of the ten studies included 
in the present study. These studies were conducted in 
different regions, including China (n = 2) [38, 39], Hong 
Kong SAR (n = 1) [40], Israel (n = 1) [41], Japan (n = 2) [42, 
43], Singapore (n = 1) [44], and Taiwan (n = 3) [45–47]. 
Among them, six studies utilized an RCT design, while 
four studies employed a non-RCT design. The study pop-
ulations consisted of outpatients receiving treatment for 
chronic diseases or taking multiple medications (n = 4), 
older people residing in nursing homes (n = 4), and inpa-
tients (n = 2). The outcome data from the eight included 
studies, which were used in the meta-analysis, are sum-
marized in Table 2

The selected papers described various types of pharma-
cist interventions, which were categorized into five types: 
clinical medication review (CMR), deprescribing, multi-
disciplinary team (MDT) care, medication reconciliation 

Fig. 1 PRISMA diagram for the meta‑analysis
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(MR), and patient education. Detailed information on the 
types of pharmacist interventions and pharmacist activ-
ity are presented in Table 3.

Risk of bias
Assessment of the risk of bias is summarized in Fig. 2. In 
six RCTs, one was rated as high risk [46], one as low risk 
[39], and the remaining four as uncertain [41, 44, 45, 47]. 
In four non-RCTs, the rest were rated as high risk [40, 42, 
43], except for one that was rated as uncertain [38].

Hospitalization outcome
Hospitalization rates were evaluated in three RCTs and 
two non-RCTs. The combined sample size of the stud-
ies was 1,531 participants. A meta-analysis was per-
formed using the outcome data (Table  2) and Fig.  3 
shows a forest plot including all the studies. Although 
there was high heterogeneity  (I2 = 72.41%), there was 
a significant improvement in hospitalization rates 
(n = 5, risk ratio = 0.57, 95% CI = 0.41–0.81). We con-
ducted subgroup analyses to identify the settings (inpa-
tient, outpatient, nursing home) where the pharmacist 

intervention yielded greater effectiveness. Although 
interpretation should be cautious due to small numbers 
in each group, we found reductions in hospitalization 
rates for inpatients and outpatients, and a trend toward 
reductions in nursing homes, but not significant. We 
conducted sensitivity analysis to assess the impact 
of study with high-risk bias study [40] on the result 
direction. Sensitivity analysis did not change the effec-
tiveness of the pharmacist intervention in reducing 
hospitalization rates. Pharmacist intervention activity 
is summarized in Table 3. Three studies [40, 44, 45] uti-
lized comprehensive medication review (CMR3), while 
another three [39, 44, 45] employed pharmacist inter-
vention within a multidisciplinary team (MDT) care 
approach.

Mortality outcome
Mortality was evaluated in three RCTs and one 
non-RCT, with a total sample size of 1,597 partici-
pants, as shown in Table  2 and Fig.  4. The analysis 
revealed that pharmacist interventions significantly 
reduced the mortality rate (n = 4, risk ratio = 0.57, 95% 

Table 2 Characteristics of the included studies

Abbreviations: C Control group DM diabetes mellitus, HbA1c Hemoglobin A1c, I intervention group, RCT  Randomized controlled trials, SD Standard deviation, EQ-5D 
European Quality of Life-5 Dimensions, EQ-VAS European quality of life-visual analog scale, QoL quality of life, SF-12 PCS 12-item Short-Form Health Survey Physical 
Component Summary

Country Author(year)
Study design

Setting Inclusion criteria No. of patients
(% Female)

Age in years
mean (SD)

Outcome data used in meta-
analysis

China Zhang 2022
Non‑RCT 

Outpatient Taking ≥ 5 drugs, with ≥ 1 
chronic disease

I: 412 (53.2)
C: 412 (53.2)

I: 73.43 (7.8)
C: 73.43 (7.8)

EQ‑5D index, mean change (sd): 
I = 0.78 (0.08), C = 0.75 (0.10)

Zheng 2022
RCT 

Inpatient Patients who underwent elec‑
tive orthopedic joint surgery, 
taking ≥ 1 drugs

I:33 (20)
C:32 (16)

I: 67.4 (4.5)
C: 68.2 (5.8)

Readmission within 30 Days (%): 
I = 0.0, C = 6.3

Hong Kong
SAR

Chiu 2018
Non‑RCT 

Inpatient Patient ≥ 65 years old I: 107 (50)
C: 101 (53.8)

I: 83.3 (5.7)
C: 83.3 (5.6)

Unplanned hospital readmission 
at 1 months (%): I = 13.2, C = 29.1; 
Death at 3 months (%): I = 2.8, 
C = 4.9

Israel Frankenthal 2014
RCT 

Nursing home Taking ≥ 1 drugs I: 160 (70.5)
C: 146 (62.5)

Total:
82.7 (8.7)

Hospital admission (%): I = 50, 
C = 50; Death at 1 years (%): 
I = 8.2, C = 9.7; SF‑12 PCS, mean 
(sd): I = 33.1 (8.1), C = 33 (8.3)

Japan Hashimoto 2020
Non‑RCT 

Nursing home Taking ≥ 5 drugs I: 28 (78.6)
C: 27 (77.8)

I: 86.8 (7.1)
C: 84.9 (7.4)

SF‑12 PCS, mean (sd): I = 33.1 
(8.1), C = 33 (8.3)

Sakakibara 2015
Non‑RCT 

Outpatient Dementia I: 19 (21.1)
C: 13 (23.1)

I: 88.3 (8.4)
C: 83.7 (8.0)

EQ‑5D index, mean change (sd): 
I = ‑0.03 (0.3), C = ‑0.13 (0.3)

Singapore Kua 2021
RCT 

Nursing home Taking ≥ 5 drugs I: 153 (89)
C: 142 (75)

I: 80.57 (9.42)
C: 80.02 (9.58)

Death at 1 years (%): I = 2.4, 
C = 5.3

Taiwan Chen 2016
RCT 

Outpatient DM and HbA1c ≥ 9.0% I: 50 (50)
C: 50 (50)

I: 72.16 (6.6)
C: 72.76 (5.9)

Hospital admission (%): I = 14, 
C = 32

Lin 2018
RCT 

Outpatient Taking ≥ 6 drugs, with ≥ 3 
chronic diseases, ≥ 4 visits 
for clinic

I: 87 (41.4)
C: 91 (35.2)

I: 77.9 (6.1)
C: 78.4 (6.0)

Death at 1 years (%): I = 2.3, 
C = 8.8; EQ‑5D index, mean 
change (sd): I = 0.216 (0.2), 
C = ‑0.01 (0.2)

Liou 2021
RCT 

Nursing home Taking ≥ 5 drugs, with ≥ 2 
chronic diseases

I: 50 (50)
C: 50 (50)

I: 86.7 (5.6)
C: 85.7 (3.6)

EQ‑VAS, mean change (sd): 
I = ‑7.5 (24.6), C = 1.2 (24.4)
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CI = 0.37–0.88). There was no heterogeneity among 
the studies, as indicated by an  I2 value of 0%. Subgroup 
analyses were conducted for mortality rates, showing a 
trend towards reduced mortality across all institutions 
(inpatient, outpatient, nursing home). However, these 

results lacked significance and warrant cautious inter-
pretation due to the small sample size. Three [40, 44, 
46] out of four studies conducted CMR3, while two [44, 
46] involved MDT care incorporating pharmacists, and 
one [44] focused on deprescribing (Table 3).

Fig. 2 Risk of bias in the included study

Fig. 3 Forest plot for impact of pharmacist intervention on hospitalization
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QoL outcome
The impact of pharmacist interventions on QoL was 
assessed in three RCTs and three non- RCTs, with a 
total sample size of 1,083 participants. Two main types 
of QoL measurement tools were used: a 12-item short-
form health survey (SF-12) and the European Quality of 
Life-5 Dimensions (EQ-5D). The EQ-5D consists of the 
EQ-5D descriptive system and the EQ-5D visual ana-
logue scale (EQ-VAS). Pharmacist intervention tended 
to improve QoL (n = 6, SMD = 0.36, P = 0.06) (Fig.  5). 
The  I2 value, which indicates heterogeneity among the 
included studies, was found to be very high (86.90%). 
When subgroup analyzed by outpatient and nursing 

home, pharmacist interventions showed potential for 
enhancing the QoL among elderly patients in outpa-
tient settings yet yielded no significant effect in nursing 
homes. There were three studies [38, 43, 46] of CMR3, 
and two studies [43, 46] of MDT care and one [44] 
focused on deprescribing (Table 3).

Certainty of evidence
GRADE assessment is shown in Table 4. The certainty 
of evidence was very low for QoL and low for hospitali-
zation and mortality because of risk of bias.

Fig. 4 Forest plot for impact of pharmacist intervention on mortality

Fig. 5 Forest plot for impact of pharmacist intervention on QoL
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Discussion
The role of pharmacists in the healthcare for older peo-
ple has prompted numerous meta-analyses, yet data 
on patient-related outcomes remain insufficient. Ten 
meta-analyses on pharmacist-led interventions for older 
patients have been reported, with a focus on hospitaliza-
tion rates [8, 21, 23–28, 48], mortality rates [21, 25, 27, 
28], and QoL [28, 29]. Notably, few meta-analyses have 
explored the clinical outcomes of pharmacist interven-
tions in Asian countries, which represent more than 60% 
of the world’s population [1]. Pharmacist interventions 
seem effective in lowering hospitalization rates in older 
people, despite significant heterogeneity. Also, our study 
showed reduction in mortality but less distinct improve-
ments in QoL.

A meta-analysis of five studies on hospitaliza-
tion revealed a reduction in hospitalization rates (risk 
ratio = 0.57; 95% CI = 0.41–0.81; P = 0.001) among older 
patients residing in China [39], Hong Kong SAR [40], 
Israel [41], Singapore [44], and Taiwan [45]. Studies 
employing a comprehensive medication review (CMR3) 
showed notably consistent reductions in hospitalizations 
across different settings such as inpatients [39, 40], out-
patients [45], and nursing homes [44], except for one in a 
nursing home with a different review type based solely on 
the prescription (CMR1) [41]. Our meta-analysis results 
support the notion that cointerventions involving CMR3 
with multidisciplinary team (MDT) care or patient edu-
cation may be effective at reducing hospitalizations 
among older patients, aligning with prior findings [8, 26]. 
Previous meta-analyses have shown significant reduc-
tions in the hospitalizations of older patients treated 
CMR3 [8] or MDT care involving pharmacists [26]. A 
recently published network meta-analysis study [49] 
demonstrated that the combination of medication review 
with medication reconciliation, patient education, medi-
cal staff education, and transitional care can reduce geri-
atric readmission rates. Several recent reports have also 
highlighted the efficacy of CMR3, MDT care, and medi-
cation review with various interventions as key strategies 
for reducing hospitalizations in older patients [8, 26, 49].

Our meta-analysis of four selected studies revealed a 
significant reduction in mortality among older patients 
residing in Asia (risk ratio = 0.57; 95% CI = 0.37–0.88; 
P = 0.031), indicating the positive impact of pharmacist 
interventions in this population. Comprehensive medi-
cation reviews (CMR3) [40, 44, 46] were more effective 
than simple prescription reviews (CMR1) [41] in reduc-
ing hospitalization rates and showed similar trends in 
reducing mortality. Notably, cointerventions involving 
CMR3 and deprescribing through MDT care in nursing 
homes significantly reduced mortality [44]. This finding 
are consistent with those of a meta-analysis by Kua et al. 
who demonstrated a significant reduction in mortal-
ity (odds ratio = 0.74, 95% CI = 0.65 to 0.84, P = 0.000) in 
older patients in nursing homes via medication review-
directed deprescribing [11]. However, pharmacist ser-
vices have been shown to be either effective or ineffective 
at reducing mortality [22, 27] indicating uncertainty 
regarding the effectiveness of medication optimization 
through pharmacist services, prescription reviews only 
(CMR1), staff education, or MDT meetings for reduc-
ing mortality among nursing home residents. To date, 
only four meta-analytical studies have investigated the 
effect of pharmacist-led interventions on mortality, and 
the results were not significant [21, 25, 27, 28]. Further-
more, no study has specifically examined the effects of 
different types of pharmacist interventions on mortality 
as the primary outcome. Hence, more randomized con-
trolled trials (RCTs) with a substantial participant pool 
are necessary, prioritizing mortality as the primary out-
come, to precisely ascertain the impact of pharmacist 
interventions.

Regarding QoL outcomes, the studies included in this 
meta-analysis employed different measurement tools. 
Given the limited number of selected papers, we merged 
the SF-12 and EQ-5D tools using SMDs, as it is not 
uncommon to combine different QoL assessment tools 
in meta-analytic studies [28, 50, 51]. The results indicated 
that pharmacist intervention tended to improve QoL 
(n = 6, SMD = 0.36, 95% CI = -0.01–0.73, P = 0.057, Fig. 3). 
Although the meta-analysis did not demonstrate a sig-
nificant improvement, some studies reported moderate 

Table 4 Certainty of evidence

Abbreviations: RCT  randomized controlled trial, non-RCT  non-randomized controlled trial

Outcome Number of study Risk of bias Inconsistency Imprecision Indirectness Publication bias Certainty

Hospitalization 4 RCTs,
1 non‑RCT 

Serious Serious Not serious Not serious Undetected Low

Mortality 3 RCTs,
1 non‑RCT 

Very serious Not serious Not serious Not serious Undetected Low

QoL 3 RCTs,
3 non‑RCTs

Very serious Very serious Serious Not serious Undetected Very low
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enhancements. The heterogeneity of the measurement 
tools and the limited number of selected papers hindered 
a more detailed analysis. Among the studies included in 
our analysis, two studies conducted in a nursing home 
in Taiwan [47] and Israel [41] reported no positive effect 
on QoL when implementing CMR1. Specifically, a study 
conducted in Israel showed that pharmacists’ participa-
tion in a medication review based on the STOPP/START 
criteria had no effect on QoL (SMD = 0.01) [41], which 
aligns with the findings of a meta-analysis study by Tay-
lor et  al. [52]. In a study conducted in Japan, pharma-
cist intervention in polypharmacy deprescribing among 
patients with dementia resulted in a reduction in exces-
sive sedative use and a moderate improvement in QoL, 
although these effects did not reach significance due to 
an increase in anxiety and depression [42]. Significant 
improvements in QoL were observed in an RCT study in 
Taiwan (SMD = 1.32, P = 0.000) [46] and two non-RCT 
studies in China (SMD = 0.33, P = 0.000) [38] and Japan 
(SMD = 0.58, P = 0.035) [43]. These studies involved 
CMR3 with or without MDT care as common types of 
pharmacist intervention, suggesting that these interven-
tions may contribute to improving QoL and reducing 
hospitalization and mortality. This implication is further 
supported by a previous meta-analysis that indicated a 
positive effect of pharmacist interventions on medication 
adherence and QoL (n = 11, SMD = 0.295, P = 0.022), par-
ticularly when CMR3 and MDT care were implemented 
[28]. Meanwhile, subgroup analysis suggests that phar-
macist intervention may be more effective in outpatients 
compared to nursing home residents on QoL. Therefore, 
future studies focusing on outpatients undergoing com-
prehensive medication reviews (CMR3) and team-based 
care activities (MDT care) may offer a clearer under-
standing of the impact of pharmacist intervention.

This study has several limitations. Studies written in the 
national languages of Asian countries were not included, 
resulting in a lack of diversity and a limited generalizabil-
ity of the findings to the entire region in Asia. We tried 
to find journals published in Korea, but we were unable 
to include databases operated by Asian countries other 
than Korea, which is a limitation. Attempts to reduce the 
heterogeneity of QoL through sensitivity analysis were 
unsuccessful. Certainty of evidence were accessed low 
or very low. The low quality of evidence is attributed to 
studies with a high risk of bias. While many meta-anal-
yses focus solely on RCTs, this study incorporated mul-
tiple study designs due to the limited number of eligible 
studies. Some meta-analyses incorporate multiple study 
designs in their analysis. For instance, a previous study 
on healthcare for older patients conducted by US phar-
macists [26] and another study on the effectiveness of 

pharmacist services for nursing home patients employed 
a meta-analysis that combined various study designs [27].

The dissemination of our meta-analysis study findings 
holds the promise of offering new and valuable perspec-
tives to the healthcare landscape in Asia. Furthermore, 
in light of the deficit in regional research, we anticipate 
an expansion of studies focusing on pharmacist interven-
tions within countries sharing similar cultural contexts 
or even on a country-specific level. This expansion pre-
sents a unique opportunity to compare and analyze our 
research outcomes, fostering a deeper understanding and 
generating critical insights.

Implication and practice
It comes as no surprise that pharmacists are pivotal in 
elderly healthcare. This study underscores the significance 
of pharmacist collaboration and communication with 
physicians, nurses, and patients for comprehensive medi-
cation reviews. Moreover, future research should delve 
into the efficacy of deprescribing interventions in polyp-
harmacy. Beyond medication adherence and inappropri-
ate medication identification, there’s a pressing need to 
explore their impact on clinical outcomes like hospitaliza-
tion, mortality, and quality of life in older patients.

Conclusion
Our study provides evidence supporting the effectiveness 
of pharmacist-led interventions in reducing hospitaliza-
tion and mortality rates among older patients in Asian 
countries. This emphasizes the need for active pharmacist 
participation in the healthcare system for older patients 
in Asia. However, our analysis did not reveal a significant 
improvement in QoL, indicating that further research 
and collaborative efforts are necessary to explore addi-
tional strategies and interventions that can enhance the 
QoL of older people. These findings highlight the crucial 
role that pharmacists can play in addressing the health-
care needs of aging populations in Asia and emphasize 
the importance of their active involvement in providing 
comprehensive care and support to older patients.
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