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Economic effects of pharmacists on health outcomes
in the United States: A systematic review
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he U.S. health care system faces
several challenges in its quest to
improve health care quality and
deliver cost-effective service. Despite
spending more on health care, the
United States generally lags behind
other developed nations on signifi-
cant health indicators.! In 2009, the

Supplementary material is available
with the full text of this article
at www.ajhp.org.

United States spent approximately
$2.47 trillion on health care, which
equates to approximately $8047 per
person.” This amount represents
17.3% of the entire gross domestic
product, which is nearly twice the
average that other developed nations
spend on health care. An impor-
tant indicator of the current level
of health care quality in the United
States is that only half of eligible

Purpose. A systematic review examining
the economic effects of pharmacist-
provided direct patient care on health out-
comes in the United States was conducted.
Methods. A comprehensive literature
search was conducted using 13 academic
and medical databases. Studies were
included in the analysis if they described
pharmacist-provided direct patient care,
used comparison groups, evaluated eco-
nomic outcomes, and were conducted in
the United States. Outcome results were
categorized as (1) favorable, indicating
significant improvement as a result of
pharmacists’ interventions or services, (2)
not favorable, indicating significant im-
provement as a result of nonpharmacist
care, (3) mixed, having favorable results on
one measure of a study variable but not
favorable results or no effect on another, (4)
having no effect, indicating no significant
difference between pharmacists’ interven-
tions or services and the comparison, or (5)
unclear, indicating the outcome could not
be determined based on presented data.

Results. Of the 56,573 citations consid-
ered, a total of 126 studies met the criteria
for inclusion in this systematic review.
Results favoring pharmacist-provided care
were found in 20 studies (15.9%), mixed
results were seen in 53 studies (42.1%), no
effect was found in 6 studies (4.8%), and
unclear results were found in 47 studies
(37.3%).

Conclusion. A majority of studies examin-
ing the economic effects of pharmacist-
provided direct patient care in the United
States were limited by their partial cost
analyses, study design, and other analysis
considerations. A majority of the 20 stud-
ies that found positive economic benefits
examined pharmacists’ interventions in-
volving technical methods or multimodal
approaches.
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patients receive the recommended
preventive, chronic disease, and acute
care services.” A major contributor
to shortfalls in providing primary
and recommended preventive ser-
vices is lack of time and expertise.!
Pharmacists can help fill this gap in
health care provision, especially as
members of multidisciplinary teams,
as they are specially trained to pre-
vent disease, recommend and moni-
tor medication therapy to achieve
desired clinical effects, and reduce
adverse health events.”®* Moreover,
pharmacists are highly accessible at
both the “point of medication dis-
pensing” and the “point of care” in
both inpatient and outpatient care
settings. Therefore, pharmacists are
well positioned to provide quality,
cost-effective, direct patient care.

Previous systematic reviews as-
sessing the effects of pharmacist-
provided care on economic out-
comes found positive economic
benefits associated with pharmacists’
interventions and services as well as
widespread deficiencies in economic
evaluation and study design.’"?
These findings are generally con-
sistent across studies, despite some
methodological variations including
(1) limited study inclusion dates, (2)
limited inclusion criteria, and (3) the
databases searched.

The objective of this study was to
contribute to the existing literature
by conducting a focused, yet compre-
hensive systematic review of evidence
demonstrating the effects of pharma-
cists’ direct patient care interventions
and services on health economic
outcomes in the United States.

Methods

Data sources and study selec-
tion. The methods of this systematic
review were based on the Cochrane
Handbook for Systematic Reviews
of Interventions."* A comprehensive
literature search was conducted
for each of the following databases
from the start date of the database
(noted in parentheses) through
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January 2009: PubMed (1950), Ovid/
MEDLINE (1950), ABI/INFORM
(1971), Health Business Fulltext Elite
(1922), Academic Search Complete
(1887), International Pharmaceu-
tical Abstracts (1970), PsycINFO
(1890), Cochrane Database of Sys-
tematic Reviews (1988), National
Guideline Clearinghouse (1997),
Database of Abstracts of Reviews
of Effects (1991), ClinicalTrials.
gov (2000), LexisNexis Academic
Universe (1789), and Google Scholar
(1900). Since this economic system-
atic review is one part of a larger
systematic review project, search
terms and strategies specific to each
database were used and are further
described in an article pertaining
to the noneconomic portions of
this systematic review project.'> The
reference lists of systematic reviews,
meta-analyses, and other review
articles were searched to identify
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additional articles that may not have
been captured in the electronic da-
tabase search. Duplicate references
across databases and references not
appropriate to the study were elimi-
nated from the literature search
(Figure 1). Due to the potential con-
founding factors involved in com-
paring divergent health care systems
on economic outcomes, studies
conducted only in the United States
were considered for inclusion.
Abstracts of studies identified in
the literature search were randomly
divided into two groups. Each group
of abstracts was assigned to one of
two independent teams of multi-
disciplinary reviewers to be assessed
for inclusion. To be included in the
data extraction process, studies were
required to meet all of the following
four criteria: (1) evidence of phar-
macist involvement in direct patient
care, (2) interventional and analytic

Figure 1. Flowchart of systematic review.

Titles and abstracts identified in
literature searches (n = 56,573)

Abstracts and full-text articles
assessed using study inclusion
screening tool (n = 3,571)

\

Included full text (n = 126)

v

Excluded titles and abstracts
(n=53,002)

* Outcomes not pharmacy related
(n=28,190)
Foreign articles (n = 18,650)
Meeting abstracts (n = 2,845)
Duplicates (n = 1,787)
Case studies (n = 654)
Letters and editorials (n = 648)
Other (n=170)
Books, chapters, and book
reviews (n = 58)

Excluded abstracts and full-text
articles (n = 3,445)

* No evidence of pharmacists’
involvement in service or
intervention

* Not analytic or interventional in
nature

* No comparison group present

* No objective patient-related
economic outcomes reported
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methods (i.e., statistical evaluation of
pharmacists’ direct patient care inter-
vention or service was conducted), (3)
presence of a comparison group, and
(4) reported economic outcomes.

Economic outcomes were defined
as direct (e.g., cost of health care
utilization), indirect (e.g., lost pro-
ductivity), and intangible (e.g., cost
of pain and suffering) costs related
to health care treatment.'® Economic
analyses were categorized as one of
the following'”""*:

* Cost-minimization analysis. This
analysis assumes that outcomes are
identical across intervention groups
and simply compares costs.

*  Cost-effectiveness analysis. This analy-
sis compares clinical endpoints and
costs across interventions, thus pro-
ducing a price per clinical improve-
ment that is further examined to
determine whether it is worth the
expenditure.

* Cost-utility analysis. This is similar
to a cost-effectiveness analysis except
that it utilizes a benefit measure that
reflects both the quality and quantity
of life that result from a treatment.
The most commonly used utility
measure is the quality-adjusted life
year.

* Cost—benefit analysis. This analysis
compares the costs and benefits of
treatment alternatives in monetary
terms. The benefit measure typically
focuses on medical costs avoided and
may also assign dollar values to vari-
ous health states. Outcomes are often
represented as a net benefit, net loss,
or cost:benefit ratio.

Data extraction and analysis. A
standardized data extraction form
was developed by team members.
The form was pilot tested by selecting
10 articles describing a pharmacist’s
intervention or service and having
two teams (the study review team
and a team of two pharmacists not
otherwise involved in the study)
extract data from the articles using
the form. Interrater reliability both

Economic effects of pharmacists

within and between the teams was as-
sessed and determined to be greater
than 0.96 (p < 0.05). Given the high
interrater reliability, the form was
deemed appropriate for use in the
study.

The study review team consisted
of a pharmacist and a doctoral-level
economist. Data were extracted from
the full text of included studies by
each team member independently
using the data extraction form. Ex-
tracted data were then compared,
and any differences between team
members’ data were identified and
resolved via discussion by the team
members. A third-party arbitrator
was available if consensus could
not be reached through discussion
but was not needed. Extracted data
included study characteristics (e.g.,
design, setting, length of follow-up),
pharmacists’ interventions or servic-
es and activities, patient character-
istics (e.g., age, ethnicity, education
level), and study outcomes. Outcome
results were collected and categorized
as (1) favorable, indicating signifi-
cant improvement (p < 0.05) as a re-
sult of pharmacists’ interventions or
services, (2) not favorable, indicating
significant improvement (p < 0.05)
as a result of nonpharmacist care
(generally traditional or usual care),
(3) mixed, having favorable results
on one measure of a study variable
but not favorable results or no effect
on another, (4) having no effect, indi-
cating no significant differences (p >
0.05) between pharmacists’ interven-
tions or services and a comparator, or
(5) unclear, as the outcome could not
be determined based on presented
data.

Data were analyzed using SPSS,
version 17.0, software (SPSS Inc.,
Chicago, IL) by reporting sum-
mary statistics (frequencies) of study
characteristics and outcomes for all
included studies. Similar to previous
studies, Pearson’s correlation coef-
ficient was used to evaluate the inter-
rater reliability of the review team’s
findings.”
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Results

A total of 126 articles met the cri-
teria for inclusion in this systematic
review (Figure 1 and eTable 1).2-1%
Summary characteristics of the in-
cluded studies are presented in Table
1. The most frequently reported study
settings were outpatient, ambulatory
care, retail, and community (n = 62,
49%) and inpatient or institutional
(n=59,47%). Only 8 studies included
pediatric patients (under 18 years of
age), 68 studies included adults age
18-65 years, and 53 studies included
adults over age 65 years. Some stud-
ies included multiple age groups
(n = 44), while others did not report
age (n = 33). In terms of race and
ethnicity, white (n = 28) and African
American (n = 24) were the most fre-
quently reported groups, followed by
Hispanic (n = 14) and an undefined
“other” category (n = 13). However,
race and ethnicity were not reported
in 93 and 109 studies, respectively.
Education level and patient health
care coverage were not reported in
116 and 68 studies, respectively. The
most frequently reported diseases
were infection (n = 21), hyperten-
sion (n = 17), dyslipidemia (n = 15),
diabetes (n = 11), and asthma or
chronic obstructive pulmonary dis-
ease (n = 10). The majority of studies
examined the impact of combina-
tion or multimodal interventions
(n = 70, 55.6%) (Table 1). Many
articles reported the use of multiple
interventions or services, with the
most frequently reported being
retrospective and prospective drug-
utilization review (n = 69), medica-
tion education for patients (n = 42),
medication therapy management
(n = 37), disease education for
patients (n = 30), adherence educa-
tion (n = 28), and management of
long-term disease (n = 20). Results
favoring pharmacists’ interventions
or services versus comparison groups
were found in 20 studies (16%),
mixed results were found in 53 stud-
ies (42%), no effect was found in
6 studies (5%), and unclear results



were found in 47 studies (37%). In-
terrater reliability for the review team
was 0.92 (p < 0.05).

Discussion

Among the greatest challenges to
improving health care in the United
States are (a) providing cost-effective
care, (b) encouraging quality care by
effectively utilizing professionals in
their recognized fields of expertise,
and (c) reducing and eliminating
health care gaps produced by the
increasing shortage of primary care
clinicians who provide the major-
ity of care to patients with chronic
conditions.'” More than 133 million
Americans have at least one chronic
disease, and an estimated 47% of
Americans suffer from multiple
long-term conditions.'*” Patients
with one or more chronic medical
conditions currently account for over
75% of the total health care dollars
spent,'* as these individuals are the
most frequent users of health care
services, primarily home health vis-
its, physician visits, inpatient stays,
and prescription medications.'® It
is projected that by 2023, the preva-
lence of chronic illness in the United
States will increase by 42% and that
costs associated with these condi-
tions will increase from $1.3 trillion
to $4.2 trillion annually.'® Utilizing
pharmacists in direct patient care,
particularly among patients with
chronic medical conditions, may of-
fer a feasible solution to the shortage
of primary care providers while en-
hancing the quality of care (i.e., the
degree to which health services for
individuals and populations increase
the likelihood of desired health out-
comes and are consistent with cur-
rent professional knowledge).””' The
pharmacist clinician practice model
found within the Indian Health
Service and the U.S. Department of
Veterans Affairs offers a recognized
example of the successful utiliza-
tion of pharmacists as primary care
providers with an expanded scope
of care (e.g., prescribing privi-
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Table 1.

Characteristics of Studies Included in the Analysis (n = 126)

Characteristic

No. (%) Studies

Study setting®
Inpatient or institutional

Emergency department or urgent care

Home

Nursing home or long-term-care facility
Pharmacists’ interventions®

Behavioral

Educational

Technical

Combination or multimodal
Patients’ health care coverage®

Medicaid

Medicare

Private
Self-insured
Uninsured
Not reported

Outpatient, ambulatory care, retail, or community

Department of Veterans Affairs or Department of Defense
Managed care or health maintenance organization

59 (46.8)
62 (49.2)

o

68 (54.0)

2More than one study setting was reported in a small number of studies.

Behavioral = attempts to modify a patient’s behaviors through the use of cues, reminders, and/or
reinforcement; educational = focuses on teaching and providing knowledge related to the patient’s medical
condition and medication regimen; technical = addresses the medication regimen, with strategies including
therapeutic change or interchange, simplifying the dosing regimen and/or schedule, and the use of tools
such as pillboxes; combination or multimodal = uses strategies from more than one of the above categories

(technical, educational, behavioral).

“‘More than one health care coverage provider was reported in a number of studies.

leges).'**!>> Moreover, pharmacists
as direct care providers can play an
important role in promoting cost-
effective disease management pro-
grams, a topic that is increasingly a
substantive focus among health care
policymakers, consumers, payers,
and researchers.'*

Motivated by recognition of the
often ineffective and inefficient use
of limited health care resources,
policymakers and scholars have
expanded the traditional focus of
health research to include evalu-
ation of intervention or service
costs.!7!57-161 Resource limitations
imply an inability to use all potential
health interventions and services
and create a need for prioritization
and selection of the most cost-
effective interventions and services.
To facilitate such efforts, critical
and comprehensive examinations of

the available evidence regarding the
costs and benefits of health care in-
terventions and services are needed.
Thus, our systematic review sum-
marizes the available evidence of the
effects of U.S.-pharmacist-provided
direct patient care on economic
outcomes.

Economic analyses of interven-
tion or service outcomes and costs
are designed to help decision-
makers identify the least costly ap-
proach to achieving a particular out-
come.!”162163Tn 1993, the U.S. Public
Health Service convened the Panel
on Cost-Effectiveness in Health and
Medicine, which developed a set of
guidelines and recommendations for
the conduct of economic evaluations
in health care.'®*'®> While the panel
made many specific suggestions, an
overarching theme was that studies
need to have a comprehensive mea-
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Table 2.
Studies Demonstrating Improved Economic and Clinical Outcomes with Pharmacists’ Interventions or
Services?
Ref. Disease(s) Findings
Inpatient/Hospital

27 Multiple Shorter log LOS and lower log drug cost per admission with a pharmacist-
included health care team (p < 0.05), resulting in average cost saving of $377
per inpatient admission and a benefit-to-cost ratio of 6.03:1

28 Anticoagulation 10.1% higher LOS and 6.6% higher Medicare charges without pharmacist-
provided heparin management; 5.9% higher LOS and 2.2% higher Medicare
charges without pharmacist-provided warfarin management (p < 0.0001 for
all)

29 Infection 12.3% higher LOS, 6.3% higher total Medicare charges, 8.2% higher drug
charges, and 7.8% higher laboratory charges without pharmacist-managed
aminoglycoside/vancomycin therapy (p < 0.0001 for all)®

30 Epilepsy 14.7% higher LOS (p = 0.0009), 11.2% higher Medicare charges (p = 0.0003), and
32.2% higher laboratory charges (p = 0.015) without pharmacist-managed
antiepileptic drug therapy

31 Infection 10.2% higher LOS (p < 0.0001), 3.1% higher Medicare charges (p < 0.0001), 7.2%
higher drug charges (p = 0.005), and 2.7% higher laboratory charges (p =
0.0056) without pharmacist-managed antimicrobial prophylaxis®

32 Multiple Shorter LOS (p < 0.0001) and lower pharmacy and total hospital costs (p < 0.001)
associated with pharmacist-included treatment team

41 Infection Lower direct costs among patients receiving pharmacokinetic services (p < 0.05)

46 HIV/AIDS Decreased pharmacy costs per day (p < 0.001) with pharmacist-implemented
guidelines and interventions

61 Anticoagulation Lower hospital costs (p = 0.04) and shorter LOS (p = 0.05) associated with
pharmacist-managed care group

Inpatient/Institutional at Discharge, Home

78 Multiple Significant differences in hospital charges for the first readmission (p = 0.02) and
in hospital charges for all readmissions during the first month (p = 0.01) and
the first 3 mo (p = 0.03) between pharmacist discharge and postdischarge
consultation versus usual care for geriatric patients

sure of economic costs. However,
the majority of published articles
reporting economic outcomes in the
current systematic review of phar-
macists’ interventions and services
would best be described as partial
cost analyses. They typically exam-
ined pharmacists’ interventions or
services that reduced drug expendi-
tures or lengths of hospital stay and
then quantified the economic ben-
efits associated with these reductions.
They are partial in that they generally
did not attempt to measure all health
care costs (appendix).'®®!% In fact,
many analyses limited their focus to
drug costs and did not include the
costs of the pharmacists’ interven-

tions or services. Also, they neglected
to measure patients’ willingness to
pay to avoid various undesirable
health outcomes. Thus, the cost-
effectiveness studies included in the
systematic review tended to focus
on a narrow set of cost measures,
such as drug or pharmacy costs,
rather than a full suite of medical
expenditures. These partial measures
are problematic, because total costs
may be higher even when the subset
of measured study costs is lower.
Although all studies included in this
systematic review had comparison
groups, the lack of a comparison
group was a common reason for the
exclusion of studies in this review.

1628
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Continued on next page

Thus, the lack of a comparison group
was a methodological concern of
published economic studies. Other
common methodological limitations
of included studies were lack of (1)
sensitivity analysis, (2) discounting,
and (3) robustness checks. Also, few
studies measured benefits from a
societal perspective, with the major-
ity taking an organizational perspec-
tive that restricted their scope to a
specific organization or institution
(e.g., measuring cost from an indi-
vidual hospital perspective). These
findings are consistent with previous
systematic reviews of the economic
effects of pharmacists’ interventions
and services, which identified similar
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Table 2 (continued)

127 Heart failure
132 Asthma
140 Asthma

86 Dyslipidemia
Outpatient/Retail
98 Diabetes,
dyslipidemia

Ref. Disease(s) Findings
Outpatient/Ambulatory Care

85 Diabetes Higher average costs for inpatient hospitalization and ED admissions (p = 0.015)
without pharmacist-provided diabetes management

88 Hypertension Higher average provider visit costs per patient in the usual care group versus
physician—pharmacist comanagement group (p = 0.02)

920 Multiple Decreased average monthly medication cost per patient by $0.60 among
patients receiving pharmacist-provided medication review versus increased
cost of $3.31 with usual care (p < 0.001)

112 Multiple Decreased total health expenditures from $11,965 to $8,197 per person (p <
0.0001) and reduction in total expenditures exceeding cost of providing
pharmacist-provided MTM services by >12:1

117 Asthma Fewer ED visits, fewer hospitalizations, and fewer physician visits (p < 0.05) with

pharmacist-provided education program in conjunction with pulmonologist

care versus pulmonologist care alone

Fewer ED visits and hospital admissions and lower annual direct health care
costs with pharmacist-provided multimodal intervention

Reduced ED visits for acute exacerbations of asthma (p < 0.01) with pharmacist-
managed, physician-directed asthma management program

40% reduction in hospitalizations, 66.6% reduction in ED visits related to
asthma, and a significant cost avoidance to the institution (p = 0.03) with
pharmacist-provided asthma education

Outpatient/Ambulatory Care/Health Maintenance Organization

Average reduced copayments of $145.29 (62%) per patient (95% Cl, $143-$149;
p < 0.001) after converting from simvastatin to lovastatin

Decreased total mean direct medical costs by $1,200-$1,872 per patient per
year (p < 0.001) and decreased sick days every year (1997-2001) for one
employer group with estimated increases in productivity of $18,000 annually

for employers’ health plans

2LOS = length of hospital stay, HIV = human immunodeficiency virus, AIDS = acquired immune deficiency syndrome, ED = emergency department, MTM = medication

therapy management, Cl = confidence interval.

"Compared hospitals with pharmacist service with those without such a service.

methodological limitations and prob-
lematic economic assessments.” "
Despite the limitations in the ma-
jority of included studies, pharma-
cists’ interventions or services were
found to be economically beneficial
in 20 studies, thus demonstrating
the favorable effects of these services
on reducing drug expenditures, hos-
pital admissions, lengths of hospital
stay, and emergency department
visits. The specific economic out-
comes and benefits of each of these
20 studies are listed in Table 2. There
are several noteworthy characteris-
tics of these studies, including the
following: (1) all were published in
1990 or later, (2) the vast major-

ity examined interventions where
pharmacists used technical methods
involving adjustments to the medi-
cation regimen or combination—
multimodal approaches, and (3)
hospital-based studies typically
focused on specific treatments
(e.g., aminoglycoside monitoring
services), while studies conducted
in ambulatory care settings focused
on specific diseases, with many con-
centrating on multidrug regimens,
disease management, or switching
patients to alternative agents (e.g.,
therapeutic substitution).

A limitation of this systematic
review, as with any systematic review,
is the possibility of publication bias.

Publication bias may occur when
all studies relevant to a particular
inquiry are not published or when
studies reporting positive results are
more likely to be published than
those reporting negative results.
While the 126 articles analyzed are
representative of the extent and
scope of pharmacists’ direct patient
care interventions or services in pub-
lished studies, the review may not
represent the economic effects used
to evaluate and justify the implemen-
tation of pharmacists’ interventions
or services in unpublished studies.
The majority of studies analyzed
did not report power or sample size
analysis; therefore, studies in which
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pharmacists’ interventions or ser-
vices had no effect on outcomes may
not have been powered sufficiently
to detect statistically significant dif-
ferences. Since statistical significance
was greatly relied upon to determine
results in the majority of studies, it is
important to point out that practical
significance may occur in the absence
of statistical significance of economic
outcomes. In other words, economic
benefit relevant to programmatic
or organizational needs and priori-
ties may have been noted as a result
of pharmacists’ interventions and
services without reaching statistical
significance.

Future studies should build on
the literature and focus on using
pharmacists’ expertise in medication
therapy to increase access to health
care, maximize the quality time
providers spend with patients, and
improve the quality of care delivered
in an efficient and cost-effective
manner.'”!'” The lack of appropri-
ate statistical analyses on economic
endpoints was a common problem
found in most studies, and investiga-
tors should use appropriate statistical
analyses to assess the economic value
of services. In addition, studies must
use comparison groups and sensi-
tivity analysis, account for costs of
interventions and services, and con-
sider costs or benefits from multiple
perspectives, including society, insti-
tutions, and payers. Finally, investiga-
tors should adhere to the guidelines
and recommendations of the Panel
on Cost-Effectiveness in Health
and Medicine and other prominent
sources to produce more substantive
evidence regarding the economic ef-
fects of pharmacists on health care
and other outcomes.!®>162164

Conclusion

A majority of studies examining
the economic effects of pharmacist-
provided direct patient care in the
United States were limited by their
partial cost analyses, study design,
and other analysis considerations. A

Economic effects of pharmacists

majority of the 20 studies that found
positive economic benefits examined
pharmacists’ interventions involving
technical methods or multimodal
approaches.
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