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Abstract
Background  Economic evaluation is crucial for healthcare decision-makers to select effective interventions. An updated 
systematic review of the economic evaluation of pharmacy services is required in the current healthcare environment.
Aim  To conduct a systematic review of literature on economic evaluation of pharmacy services.
Method  Literature (2016–2020) was searched on PubMed, Web of Sciences, Scopus, ScienceDirect, and SpringerLink. 
An additional search was conducted in five health economic-related journals. The studies performed an economic analysis 
describing pharmacy services and settings. The reviewing checklist for economic evaluation was used for quality assess-
ment. The incremental cost-effectiveness ratio and willingness-to-pay threshold were the main measures for cost-effective 
analysis (CEA) and cost-utility analysis (CUA), while cost-saving, cost–benefit-ratio (CBR), and net benefit were used for 
cost-minimization analysis (CMA) and cost–benefit analysis (CBA).
Results  Forty-three articles were reviewed. The major practice settings were in the USA (n = 6), the UK (n = 6), Canada 
(n = 6), and the Netherlands (n = 6). Twelve studies had good quality according to the reviewing checklist. CUA was used 
most frequently (n = 15), followed by CBA (n = 12). Some inconsistent findings (n = 14) existed among the included studies. 
Most agreed (n = 29) that pharmacy services economically impact the healthcare system: hospital-based (n = 13), community 
pharmacy (n = 13), and primary care (n = 3). Pharmacy services were found to be cost-effectiveness or cost-saving among 
both developed (n = 32) and in developing countries (n = 11).
Conclusion  The increased use of economic evaluation of pharmacy services confirms the worth of pharmacy services in 
improving patients’ health outcomes in all settings. Therefore, economic evaluation should be incorporated into developing 
innovative pharmacy services.

Keywords  Community pharmacy · Economic evaluation · Hospital · Pharmacy service · Primary care · Systematic review

Impact statements

•	 Pharmacy services contribute clinical benefits, save 
costs, and are cost-effective. They should be acknowl-
edged as a part of healthcare services while developing 
new programmes and interventions.

•	 An increased trend in the economic evaluation of phar-
macy service underlines its importance for policy deci-
sion-making. Thus, it should be incorporated into devel-
oping future innovative pharmacy services globally.

•	 Economic evaluation of pharmacy services in primary 
care settings remains limited. Therefore, further studies 
are needed to confirm the benefit in such areas.
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Introduction

An economic evaluation of healthcare compares alterna-
tive options in terms of costs and consequences [1]. This 
assessment has become increasingly used by policymakers 
as it helps to decide on interventions or technology to be 
included in health benefit schemes. Alternative options 
refer to new ways to increase population health outcomes 
[2]. Four economic evaluation methods currently being 
used include cost-minimisation analysis (CMA), cost-
effectiveness analysis (CEA), cost–benefit analysis (CBA), 
and cost-utility analysis (CUA). Each method is used for 
a different purpose. The CMA is appropriate when the 
equivalence of healthcare alternatives has already been 
proven. The CBA uses a welfarist approach which is con-
cerned with an individual’s judgement on how a particular 
consequence affects individual wellbeing [3]. The outcome 
of CBA has to be transformed into monetary units. CEA is 
frequently considered when comparing effectiveness using 
the clinical outcomes of interventions. CUA is commonly 
used for policy decision-making and considers the health-
related quality of life (quality-adjusted life-year; QALY) 
as a measure of effectiveness [4].

A systematic review of the literature on the economic 
evaluation of pharmacy services between 2010 and 2015 
revealed that pharmacy services tend to be cost-effective 
in improving medication-related outcomes and quality 
of life [5]. After 2015, two similar systematic reviews 
were published that only focused on community phar-
macy. One reported the benefit of the community phar-
macist in improving clinical outcomes of patients with 
chronic diseases [6]. However, these findings contradict 
the European-based review indicating insufficient evidence 
to prove the cost-effectiveness for community settings [7].

This study explores global literature on economic evalu-
ation for pharmacy services and their economic impacts. 
This is to provide a wider perspective by covering phar-
macy service in all settings and to update findings from a 
previous systematic review [5].

Aim

To conduct a systematic review of literature on economic 
evaluation of pharmacy services.

Method

A standard approach for conducting systematic reviews, 
PRISMA, was employed [8].

A literature search was performed through Pub-
Med, Web of Sciences, Scopus, ScienceDirect, and 

Springerlink. Five health economic-related journals 
were searched: Health Policy, Expert Review of Pharma-
coeconomics and Outcomes Research, Journal of Health 
Economics, Pharmacoeconomics, and The European 
Journal of Health Economics. Moreover, PlosOne, Plos-
Medicine, and Nature databases were searched. For the 
health economic-related journals, the only keyword used 
was ‘pharmacy service’. A manual search of the refer-
ences for the included articles was also performed. The 
search was limited to literature written in the English 
language. The search was limited from January 1, 2016, 
to December 31, 2020. The following search terms were 
used: “health economics” and “evaluation” “assessment” 
or “appraisal,” “methods,” “hospital” or “community” or 
“residential care,” “pharmacy” or “pharmacy services” 
and “cost-minimization analysis” or “cost-utility analy-
sis” or “cost-effectiveness analysis” or “cost–benefit anal-
ysis” (Supplementary material 1). The systematic review 
web application (rayyan.qcri.org) was used to screen and 
select the recruited articles [9]. This review obtained 
the PROSPERO registration number CRD42021266620 
before conducting the study.

Selection of studies

Identified studies were selected based on the following 
inclusion and exclusion criteria. Inclusion criteria: (1) 
economic analysis undertaken using a modelling approach 
or along with experimental studies such as randomised 
controlled trials, non-randomised controlled trials, cross-
sectional studies, and retrospective studies; (2) Studies 
must describe the details of pharmacy services, and the 
setting of services must be specified. Exclusion criteria: 
Review articles, case reports, news reports, editorials, 
commentaries, and opinions were excluded. The PICO 
elements that framed the selection criteria are listed in 
Table 1.

Article selection and data extraction

Two authors independently reviewed the titles and abstracts 
according to the inclusion criteria. Conflicts were resolved 
by a senior author. The full texts of the selected articles were 
reviewed by two researchers. Eligible articles were then 
evaluated and extracted using the following items: author-
ship, year of publication, location/region of study, economic 
evaluation method, study design, study perspective, time 
horizon, discounting, clinical outcomes and economic out-
comes. A third opinion was sought if disagreements arose 
between the two researchers.
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Study quality assessment

The quality assessment of individual studies was performed 
using a tool-‘Reviewing economic evaluations: a check-
list’-which contains fifteen review questions with thorough 
descriptions for assessment [10]. All studies were first evalu-
ated by KS, then a random sample of 9 manuscripts (~ 20%) 
was re-evaluated by PS to confirm and validate the assess-
ment’s results [11]. We used 80% of the total items [12] 
(‘yes’ given to at least 12 items) to primarily indicate ‘good 
quality’ for individual studies.

Analysis of included studies

The results from the base-case analysis were primarily drawn 
and considered to indicate the value for money. The incremental 
cost-effectiveness ratio (ICER) was used for CEA and CUA. 
Pharmacy interventions that demonstrated ‘lower cost-better 
effects’ for economic outcomes were considered cost-effective. 
Conversely, the intervention was not cost-effective if it dem-
onstrated a poorer health outcome. The willingness-to-pay 
(WTP) threshold indicated cost-effective intervention for CEA 
and CUA results that fell within the costlier and more effec-
tive range; thus, the WTP threshold value must be specified. 
The intervention was considered cost-effective when the ICER 
was below the threshold. The study was indicated as CEA; 
however, QALY was an outcome. Hence this study should be 
regarded as a CUA analysis. The measures used for CMA and 
CBA were cost-saving, cost-benefit ratio (CBR), and net ben-
efit. The results were interpreted as cost-saving or cost-benefi-
cial, whichever was appropriate. When the above information 
was not specified, the interpretation was deemed unclear. The 
included studies were grouped using a set of pharmacy services 
and settings for delivery to summarise their economic impacts. 
The findings are described by a narrative synthesis approach.

Results

Characteristics of included studies

The search identified 2261 potential articles. Two hun-
dred and seventy-eight articles were excluded as they were 
duplicate articles. All titles and abstracts were screened, 

and another 1,837 articles were excluded for the follow-
ing reasons: the study was not an economic evaluation 
(n = 970), not pharmacy-related (n = 674), not a research 
article (n = 120), was a background article (n = 71), and the 
publication date was not within 2016–2020 (n = 2). Finally, 
146 articles were screened. Ultimately, 43 full-text articles 
were included in the study (Fig. 1).

The number of publications by year was plotted to reveal 
the growth of economic evaluation studies. Eight to ten stud-
ies were published annually between 2016 and 2020 (Fig. 2). 
Based on the review of 43 publications, the economic evalu-
ation of pharmacy services was predominantly based in the 
US (n = 6) [14–19], the UK (n = 6) [20–25], Canada (n = 6) 
[26–31], and the Netherlands (n = 6) [32–37]. Pharmacy ser-
vices in the studies were delivered via three settings: hospital 
(n = 20, Table 2) [14, 16, 17, 24, 25, 32, 34, 35, 38–49], com-
munity pharmacy (n = 20, Table 3) [18–23, 26–31, 33, 36, 37, 
50–54], and primary care (n = 3, Table 4) [15, 55, 56]. Various 
perspectives were focused on, and the healthcare provider’s or 
hospital’s perspective was mostly taken (n = 22) [14, 16–19, 
21, 24, 27, 29, 30, 35, 39, 42–45, 49, 51, 53, 55, 56]. In con-
trast, four studies did not specify this [32, 38, 47, 48]. The 
time horizon varied from the shortest (24 h after discharge) 
[32] to the longest being lifetime [15, 22, 23, 29, 31, 44, 54] 
or 100 years [20]. Thirteen studies applied discounting to the 
analysis: both costs and outcomes (n = 9) [15, 17, 22, 23, 26, 
29, 31, 54, 56], and only cost (n = 4) [19, 20, 27, 41] with 
the discounting value ranging from 1–5%. The national con-
sumer price index was used in five studies [27, 33, 49, 53, 55], 
whereas one study used price discounts and inflation rates [39].

Quality of included studies

Twelve studies adhered strictly to the reviewing checklist 
[10], they followed to at least 12 assessment questions [15, 
17, 20, 22, 23, 27, 29, 31, 33, 41, 54, 56]. The time horizon 
was vaguely stated in seven studies [18, 21, 28, 34, 38, 48, 
49], but one did not specify this. Only four studies accounted 
for equity consideration by conducting a subgroup analysis 
[22, 29, 33, 54]. Four studies did not apply discounting in 
their analyses despite the time horizon being over one year 
[25, 40, 44, 55]. Seven studies lacked performing the sensi-
tivity analysis [18, 19, 36, 38, 39, 42, 46] (Supplementary 
material 2).

Table 1   The PICOS elements for study selection

Participants (P) –
Intervention (I) Pharmacy service: any pharmacy service delivered via any pharmacy setting: hospital, community pharmacy, or primary care
Comparator (C) Usual care, no intervention, or other pharmacy services
Outcome (O) Clinical and economic outcomes
Study design (S) Economic evaluation: cost-minimisation analysis (CMA), cost-effectiveness analysis (CEA), cost–benefit analysis (CBA), 

and cost-utility analysis (CUA)
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Methods used for the economic evaluation 
of pharmacy services

Cost utility analysis (CUA)

CUA was used in fifteen studies to evaluate the cost-utility 
of a range of pharmacy services: pharmaceutical care [15, 
25, 41, 46, 47], health screening or diagnostic testing [20, 
31, 54], medicines use review [53], medication therapy man-
agement [17, 29], new medicine service [22, 23], prescribing 
[26], and minor ailments [50]. All these studies presented 
QALY as the main outcome. Model-based analysis was con-
ducted to predict cost-effectiveness for a longer time horizon 
[15, 17, 20, 22, 26, 31, 41, 54], while a trial-based was often 

used when the time horizon was less than a year [25, 46, 
47, 50, 53].

Cost effectiveness analysis (CEA)

CEA was used in nine studies to evaluate the cost-effective-
ness of pharmaceutical care [18, 55, 56], health screening or 
diagnostic screening [27], medication use review [37, 43], 
medication therapy management [14], prescribing [44], and 
smoking cessation [21]. Six studies performed economic 
evaluation alongside randomised trials [14, 18, 37, 43], 
quasi-experiments [55], or retrospective observations [21]. 
Six studies observed the economic outcomes for at least one 
year [14, 37, 56] or up to a lifetime [44]. Modelling was used 

Fig. 1   A PRISMA flow diagram describing the study selection process [13]. Reasons to exclude 1837 records were: the study was not an eco-
nomic evaluation (n = 970); not pharmacy-related (n = 674); not a research article (n = 120); was a background article (n = 71); was published 
before 2016 or after 2020 (n = 2)
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in only three studies [27, 44, 56]. The outcome was mainly 
the number of patients who achieved the clinical goal, such 
as patient’s blood pressure controlled in the year [55], a per-
son achieved good refill adherence [18], and others.

Cost utility analysis (CUA) and cost effectiveness analysis 
(CEA)

Five studies performed using both CEA and CUA. These 
studies included cost-effectiveness and cost-utility of pharma-
ceutical care [33], medication management therapy [19, 36], 
and prescribing in community pharmacies. Only one study 
evaluated hospital-based pharmaceutical care [34]. Four stud-
ies collected costs and outcomes alongside the randomised 
trial [33, 34] and quasi-experiment [19, 36], while one study 
was model-based [30]. Three studies reported an incremental 
analysis, stating incremental cost per unit of achieving clinical 
outcomes and per QALY gained [19, 33, 34].

Cost benefit analysis (CBA)

Twelve studies used CBA. These studies evaluated the 
cost–benefit of pharmaceutical care [38, 40, 42, 48], health 
screening or diagnostic testing [51], medicine use review 
[45, 52], medication reconciliation [16, 24, 32], antibiotic 
stewardship [39], and home medicine use review [49]. CBA 
was frequently used for evaluating hospital-based pharmacy 
services [16, 24, 32, 38–40, 42, 45, 48, 49], but only in two 
studies were conducted in community pharmacy setting [51, 
52]. Five studies observed outcomes retrospectively. The 

other studies collected data alongside the randomised trial 
[49, 52], quasi-experiment [32, 39], cross-sectional study 
[51], and prospective cohort [40], whereas one study was 
done through the model-based [16]. All studies reported 
clinical and economic outcomes with appropriate CBA 
measures: net benefit or CBR. Nevertheless, none of these 
studies focused on patients or societal perspectives.

Cost minimisation analysis (CMA)

CMA was used in two studies: one hospital-based parenteral 
injection preparation [35] and one strep-throat test in a com-
munity pharmacy [28]. Both studies used a model approach 
for analysis from the payer’s [28] and provider’s perspec-
tives [35]. Neither of them provided evidence of effective-
ness equivalence between the comparators and alternatives.

Economic impacts of pharmacy services

Pharmacy services contributed to economic benefit for the 
healthcare system. The studies based in developed coun-
tries (n = 32) mainly evaluated hospital-based and commu-
nity pharmacy services. The rest from developing countries 
(n = 11) predominantly examined hospital-based and pri-
mary primary-care pharmacy services.

Hospital‑based pharmacy services

Hospital-based pharmaceutical care was the major service 
provided [25, 38, 40, 41, 47, 48], followed by medication 

Fig. 2   Number of publications by year 2010–2015 data drawn from the previous work by Gammie et al. [5]
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reconciliation [16, 24, 32]. Most of these services pro-
vided good value for money. Among 20 hospital-based 
studies, 13 demonstrated that hospital-based pharmacy 
services were cost-effective. Pharmaceutical care provided 
to outpatients in the UK [25] and patients using warfarin in 
Taiwan [41] was cost-effective, reporting the incremental 
cost per QALY being under the national WTP threshold.

Pharmaceutical care in Taiwan [42], South Korea [48], 
and China [38] also reported a net benefit for patients 
with haematologic diseases, those undergoing liver 
transplants, and those in outpatient clinics. Medicine use 
reviews for chemotherapy prescriptions in South Korea 
were also beneficial [45]. Medication management pro-
vided for the elderly with acute coronary syndrome [17] 
was cost-effective. Medication reconciliation delivered 
for cardiovascular disease [16], intensive care [32], and 
internal medicine [24] was a cost-saving alternative 
compared to the usual care. Antibiotic stewardship [39], 
home medicine use review [49], and injection preparation 
[35] were also cost-saving. Nonetheless, several studies 
reported contradicting results (Table 2).

Community pharmacy service

Health screening or diagnostic testing was the service fre-
quently explored in economic evaluation [20, 27, 28, 31, 
51, 54], followed by medicine use review [37, 52, 53], and 
medication therapy management [19, 29, 36]. Community 
pharmacist delivered screening for diabetes in Japan [54] 
and testing for hepatitis C virus in the UK [20], both were 
found to be cost-effective.

A rapid diagnostic test performed by community phar-
macists to identify malaria and strep throat also contrib-
uted a net benefit in Nigeria [51] and Canada [28]. Med-
icine use review for Italian asthmatic [53] and Spanish 
polypharmacy [52] was cost-effective. Medication man-
agement therapy in the US for HIV [19] and in Canada 
for cardiovascular disease [29] was cost-effective. The 
UK-based studies examined the new medication service 
for chronic disease and minor ailments and were also cost-
effective [22, 23]. Canadian pharmacy prescribing [26], 
Australian minor ailment service [50], and UK smoking 
cessation [21] were also cost-effective. However, few other 
studies revealed inconsistent findings (Table 3).

Primary care pharmacy service

One study was performed using CUA [15], and two 
employed CEA [55, 56] for pharmacy services in primary 
care. Several studies reported that pharmaceutical care was 

cost-effective for chronic diseases. This was observed in 
Jordan [56], the US [15], and Brazil [55] (Table 4).

Discussion

Statement of key findings

This systematic review demonstrated that the number of 
published studies on the economic evaluation of pharmacy 
services noticeably increased between 2010 and 2020 
compared to previous years [5]. Some studies reported 
diverse findings (14 out of 43); however, most studies in 
this review (29 out of 43) agreed that pharmacy services 
would result in improving health outcomes and they are 
‘value for money’. The results in this review are consistent 
with those of previous reviews of pharmacy interventions. 
[57–59]

Uaviseswong et al. reported that pharmacist interven-
tions provided economic benefits and saved the cost of 
preventable adverse drug events [57]. This was due to a 
reduction in medication errors. In China, antimicrobial 
management, chronic disease management, and multidi-
mensional clinical pharmaceutical services were associ-
ated with cost-saving and improved patient outcomes [58]. 
US-based clinical pharmacy services, including pharmaco-
therapy, disease management, ambulatory care, and those 
provided in community pharmacies are more effective at 
a lower cost [59].

Evidence is also well established that optimal hospital 
pharmacy is cost-saving and community pharmacy ser-
vices are cost-effective. Hospital pharmacy services are 
often related to providing pharmaceutical care [25, 38, 
41, 42, 48] and medication reconciliation [16, 24, 32]. 
This is also evident from a Jordanian home medication 
use review, showing that hospital pharmacy services could 
result in cost-saving [49]. This also indicates the possibil-
ity of hospital pharmacist’s involvement in primary care.

Community pharmacies are involved in improving 
medication use, such as medicine use review [52, 53], 
medication therapy management [19, 29], and new medi-
cation service [22, 23]. They also screen for issues, such 
as health-related risks of chronic [54] and infectious dis-
eases [20, 28, 51]. These findings reiterate that pharmacy 
service is increasingly acknowledged as an important part 
of health service system.

In many countries, such as the UK [60], Canada [61], 
Europe and others [62], some pharmacy services are part 
of the national health benefit package, which means they 
are remunerated by the public payer [63]. The number of 
studies from the developed countries was about three times 
higher than that from the developing ones. However, they 
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have similar findings showing cost-effectiveness or cost-
saving of pharmacy services across the board.

Regarding the use of the economic evaluation method, 
Costa et al. reported that CEA is the most common type of 
economic analysis used, followed by CUA [63]. However, 
CUA is the most commonly used approach in the commu-
nity pharmacy setting. This approach typically uses QALY 
as an outcome, making the cost-effectiveness results com-
parable to other interventions for any disease.

Cost-benefit analysis is often used to evaluate hospital-
based pharmacy services using monetary outcomes such as 
cost avoided from adverse events [48] and cost of inappro-
priate prescription [38].

Several tools/checklists are available for assessing the 
quality of economic evaluation for example the Drummond 
checklist, BMJ checklist (15.8%), and CHEERS statement 
[12]. We used the one proposed by the Centre for Epidemi-
ology and Evidence, Australia because of its thorough defi-
nition of assessment [10]. Nonetheless, the items in those 
tools/checklists are very similar. Only about one-third (12 
out of 43) of the included studies were of good quality.

The previous reviews have also shown that challenges 
emerged in evaluating pharmacy services due to method-
ological complexities [63, 64]. All studies in this review 
fulfilled three criteria: (1) a well-defined objective; (2) the 
target group clearly stated; (3) the relevant costs and out-
comes were identified. Transferability was found to be dif-
ficult to judge since the pharmacy intervention is specific to 
each country, and the resource inputs vary from one setting 
to another.

Strengths and weaknesses

This review synthesised global literature regarding the use of 
economic evaluation methods and covers pharmacy service 
in broader settings, distinguished from the previous ones 
which focused on one particular aspect: the cost-effective-
ness of pharmacy service in the community setting [7] and 
clinical pharmacy service [58], while two other reviews 
focused on economic evaluation methodologies [63, 64].

This review has the strength that it gathered a large num-
ber of economic evaluation studies. The review does not 
include unpublished studies. Various databases and specific 
journals were searched; however, a few other databases were 
not included (e.g. NHS EED, CRD, EBSCO). This may lead 
to a few missing articles.

Interpretation and future research

There is an increasing trend to use economic evaluation for 
pharmacy services globally, this underlines its importance 
for policy-making decision. This also implies that it should 
be incorporated into developing future innovative pharmacy Ta
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service models. However, performing economic evaluation 
is challenging due to its methodological complexities and 
lack of workforce in this area. Additionally, performing eco-
nomic evaluation is specific to the context of each country. 
Similar interventions are used; nonetheless, the evaluation 
results may differ between countries.

Conclusion

The increased use of economic evaluation of pharmacy ser-
vices confirms that pharmacy services can contribute eco-
nomic impacts and improve patients’ health outcomes in 
all settings: hospitals, community pharmacies, and primary 
care. Cost utility and cost-benefit analyses were found to 
be the common approaches used to assess pharmacy ser-
vices. Economic evaluation underlines its importance for 
policy-making decisions and thus should be incorporated 
into developing innovative pharmacy services.
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