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Executive Summary
Background
Used appropriately, medications can
alleviate distressing symptoms that
compromise physical and psychological
well-being, help prevent the onset of
many acute and chronic illnesses, and
improve patient health outcomes. Too
often, however, medications are not used
appropriately.1-3 In the United States
in 2001, adverse drug events led to an
estimated 4.3 million ambulatory visits.4
In addition to problems involving adverse
drug events, many patients do not receive
optimal pharmaceutical prescriptions. Even
when optimal therapy is prescribed, patient
inability to adhere closely to medication
regimens may lead to poor health
outcomes.5
Medication-related problems are especially
pronounced among older adults.6
Individuals 65 years or older constitute
13 percent of the U.S. population, but
they consume more than 30 percent of all
prescription medications.6,7 A 2006 report
found that nearly 60 percent of people
in this age group were taking 5 or more
medications and that nearly 20 percent
were taking 10 or more medications,8
placing them at increased risk for
experiencing adverse drug events.
Medication therapy management (MTM)
services are intended to address issues
of polypharmacy, preventable adverse
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drug events, medication adherence, and
medication misuse.9 MTM is the current
term that represents a suite of health care
services that have evolved out of the
philosophy and processes described in the
early 1990s as “pharmaceutical care.”9 The
Medicare Prescription Drug, Improvement,
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and Modernization Act of 2003 (Public Law 108-173)10
expanded patient access to MTM services and established
the requirements that Medicare Part D Prescription Drug
Benefit Plan sponsors have to meet with respect to cost
and quality and the requirements for MTM programs
sponsored by Part D drug benefit plans. The Centers for
Medicare & Medicaid Services (CMS) requirements
for Part D MTM programs have evolved since their
implementation in 2006.

does not address (1) MTM services provided within
inpatient settings or shortly after hospital discharge, (2)
disease management services provided by pharmacists, or
(3) interventions designed as a single episode of contact.
The rationale for limiting the scope to exclude some types
of MTM interventions is to ensure that included studies are
reasonably comparable with respect to intended purpose
and design of the MTM intervention.

Within a year of the passage of Medicare Part D, 11
national pharmacy organizations established a consensus
definition of MTM,11 and in 2008 a subset of national
pharmacy organizations established five core elements
for an MTM service model.12 These elements include a
medication therapy review, a personal medication record,
a medication action plan, intervention and/or referral,
and documentation and followup.9 Also in 2008, Current
Procedural Terminology (CPT®) for MTM services became
available and further defined MTM and service-level
expectations.13-15

KQ 1: What are the components and implementation
features of MTM interventions?

The evolution from isolated research interventions
studying the impact of pharmaceutical care interventions
to large-scale commercial MTM programs or collaborative
medication management within primary care represents
a journey along a continuum of practice settings, patient
populations, and intervention components and features.
Over time, the practice and standards for these services
have evolved, as have standards for describing and
conducting research studies involving these interventions.
A broadly defined scope for this review risks including
studies that may be too different from each other to allow
for meaningful comparison and synthesis. A narrowly
defined scope for this review risks the omission of studies
that met the definition of MTM but that predated the Part
D era, were conducted in other countries, or used patient
eligibility criteria that are less restrictive than Part D.

b. Patient-centered outcomes, such as disease-specific
morbidity, disease-specific or all-cause mortality,
adverse drug events, health-related quality of life,
activities of daily living, patient satisfaction with
health care, work or school absenteeism, and patient
and caregiver participation in medical care and
decisionmaking?

The Key Questions (KQs) addressed in this review are—

KQ 2: In adults with one or more chronic diseases who
are taking prescription medications, is MTM effective in
improving the following:
a. Intermediate outcomes, including biometric and
laboratory measures, drug therapy problems identified,
drug therapy problems resolved, medication adherence,
goals of therapy met, and patient engagement in
medication management?

c. Resource utilization, such as prescription drug costs,
other health care costs, and health care utilization?
KQ 3: Does the effectiveness of MTM differ by MTM
components and implementation features?
KQ 4: Does the effectiveness of MTM differ by patient
characteristics, including but not limited to patient
demographics and numbers and types of conditions and
medications?

Scope and Key Questions

KQ 5: Are there harms of MTM, and if so, what are they?

MTM is a complex intervention that could have different
components depending on the goals and scope of the
MTM program. This review seeks to catalog outpatientbased MTM intervention components, assess the overall
effectiveness of outpatient-based MTM in comparison with
usual care, examine the factors under which outpatientbased MTM is effective and optimally delivered, assess
what types of patients are likely to benefit from outpatientbased MTM services, and clarify what types of patients
may be at risk of harms from such programs. This review

Analytic Framework

The KQs are placed in relation to one another and the
populations, interventions, comparators, outcomes,
timing, and setting (PICOTS) in the analytic framework
(Figure A). Specific details regarding patient population,
intervention components, and outcomes are provided in the
next section.
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Figure A. Analytic framework for outpatient medication therapy management

The population, intervention, outcomes, and setting are described in detail in the text.
KQ = Key Question; MTM = medication therapy management.
a

Populations, Interventions, Comparators,
Outcomes, Timing, and Setting

randomized and controlled clinical trials, systematic
reviews, and prospective and retrospective cohort studies.
We included observational studies because we anticipated,
from our topic refinement work, that a review limited to
trials alone would fail to yield evidence on our wide range
of prespecified benefits and harms for MTM interventions
as a whole and for studies evaluating the modifying effects
of specific intervention and patient characteristics on
outcomes of MTM interventions.

Table A lays out the PICOTS for this review. For this
review, we took a broad perspective on the population and
interventions evaluated; we did not require CMS Part D
MTM eligibility criteria. Specifically, we did not require
multiple chronic conditions or a minimum number or
level of expenditures on prescription drugs. We included
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Table A. Populations, interventions, comparators, outcomes, timing, and settings
PICOTS

Inclusion and Exclusion Criteria and Relevant Factors for Study Abstraction

Populations

Inclusion criteria:

• Patients age 18 or older with one or more chronic conditions requiring the use of prescription medication to
manage symptoms or prevent progression of chronic disease
Exclusion criteria:

• Patients in long-term or acute care settings without access or control over their own medication
administration.
Relevant factors:

• Patient characteristics that may influence intervention effectiveness: age, sex, race and ethnicity,
socioeconomic status, health insurance status, educational level, health literacy status, cognitive impairment,
number and types of chronic conditions, social support, and urban/rural status
Interventions

Inclusion criteria:

• A bundle of medication-related services described by the term “MTM,” “pharmaceutical care,” “clinical
pharmacy services,” or a similar phrase that include at a minimum the following 3 elements:
––

Comprehensive medication review covering all prescription and nonprescription drugs, herbs, and
supplements taken by the patient (i.e., a systematic process of collecting patient-specific information,
assessing medication therapies to identify medication-related problems, developing a prioritized list
of medication-related problems, and creating a plan to resolve them with the patient, caregiver, and/or
prescriber)

––

Patient-directed education and counseling or other resources to enhance understanding of the use of
medication

Coordination of care, including prescriber-directed interventions; documentation of MTM services
for use by the patient’s other providers; and referral to other providers, clinicians, or resources when
appropriate16
Exclusion criteria:
• Medication reconciliation interventions that did not include all 3 elements described above were excluded
––

• The following types of interventions may include MTM services, but MTM may represent only 1 component
of the overall intervention:
––

Disease-management interventions17
Case- or care-management interventions17

––

Patient-centered medical home models of care

––

Fully integrated collaborative care models involving multiple disciplines and specialties
These types of interventions were excluded unless studies contained the same level of overall medical
care or services among different study arms such that the effect of MTM could be isolated. For example,
a study with 2 arms that has 1 arm with a care-management intervention that includes MTM services
and another arm that has the care-management intervention without MTM services could be included.
In contrast, a study that includes a care-management intervention with MTM in 1 arm and usual medical
care (no care-management intervention) in the other arm would not be included.
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Table A. Populations, interventions, comparators, outcomes, timing, and settings (continued)

PICOTS

Inclusion and Exclusion Criteria and Relevant Factors for Study Abstraction

Interventions
(continued)

Relevant factors:

• Implementation features that may influence intervention effectiveness include the following:
––

Mode of delivery: telephone, face to face, virtual (Web/online/Internet), and remote video

––

Type of professional providing initial and followup MTM service: pharmacist, nurse, physician, other
clinician

––

Frequency and interval of followup for MTM services

––

Specific MTM components used

––

Fidelity in implementing MTM components: extent to which services were delivered as designed or
intended

––

Establishing and communicating goals of drug therapy to patients and among care providers

––

Method of identifying patients for enrollment (e.g., population health data, provider referral for services,
enrollment during a transition in care, targeting highly activated patients, targeting patients at time of high
risk for event such as when prescribing a new drug)

––

Level of integration of MTM with usual care, which includes access to real-time clinical information and
laboratory values, and regular and consistent communication among prescribers and others providing
MTM services

––

Reimbursement characteristics (e.g., who is paying for cost of MTM services, who is reimbursed for
MTM services, whether services are separately reimbursable)

––

Health system characteristics (e.g., are services being provided within an accountable care organization,
patient-centered medical home, or some other unique system setting, such as the Veterans Health
Administration, the Indian Health Service, non-U.S. single-payer system)

PICOTS

Criteria

Comparators

Inclusion criteria:

•
•
•
•
•

Usual care, as defined by the studies
Different bundles of MTM services (e.g., 5 components vs. 3 components)
Same MTM services provided by different health care professionals (e.g., pharmacist vs. physician or nurse)
Same bundle of MTM services delivered by different modes (e.g., telephone vs. in person)
Same bundle of MTM services provided at different intensities, frequencies, or level of integration with
prescribers
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Table A. Populations, interventions, comparators, outcomes, timing, and settings (continued)
PICOTS

Inclusion and Exclusion Criteria and Relevant Factors for Study Abstraction

Outcomes

Inclusion criteria:

• Studies must report at least 1 eligible outcome
––

––

––

Intermediate outcomes


Disease-specific laboratory or biometric outcomes (e.g., hemoglobin A1c; blood pressure; total, lowdensity lipoprotein, or high-density lipoprotein cholesterol; pulmonary function; renal function; left
ventricular ejection fraction; or other laboratory or biometric outcome specific to diseases covered)



Drug therapy problems identified as defined by primary studies but typically including the following:
medications being taken but not indicated; medications indicated but not prescribed; patient adherence
issues; supratherapeutic doses; subtherapeutic doses; generic, formulary, or therapeutic substitution
issue; complex regimen that can be simplified with same therapeutic benefit; and potential for drugdrug interactions or adverse event



Drug therapy problems that are resolved as defined by primary studies but typically including the
following: needed drug initiated; unnecessary drug discontinued; change in drug dose, form, or
frequency; or generic, formulary, or therapeutic substitution



Medication adherence



Goals of therapy met



Patient engagement (e.g., initial and continuing patient participation in the MTM program)

Patient-centered outcomes


Disease-specific morbidity, including falls and fall-related morbidity, and outcomes specific to the
patient’s underlying chronic conditions (e.g., PHQ9, disease-specific symptoms, reduced number of
disease-specific acute exacerbations or events)



Disease-specific or all-cause mortality, including fall-related mortality



Reduced (actual) adverse drug events (frequency and/or severity)



Health-related quality of life as measured by generally accepted generic health-related quality-of-life
measures (e.g., short-form questionnaires, EuroQOL) or disease-specific measures



Activities of daily living as measured by generally accepted standardized measures of basic and/or
instrumental activities of daily living (e.g., Katz, Lawton, or Bristol instruments) or with instruments
that have demonstrated validity and reliability



Patient satisfaction with MTM care



Work or school absenteeism



Patient and caregiver participation in medical care and decisionmaking

Resource utilization


Prescription drug costs and appropriate prescription drug expenditures



Other health care costs



Health care utilization (hospitalizations, emergency department visits, and physician office visits)
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Table A. Populations, interventions, comparators, outcomes, timing, and settings (continued)
PICOTS

Inclusion and Exclusion Criteria and Relevant Factors for Study Abstraction

Outcomes
(continued)

Inclusion criteria: (continued)

Timing

––

Harms


Care fragmentation



Patient confusion



Patient decisional conflict



Patient anxiety



Increased adverse drug events



Patient dissatisfaction with care



Prescriber confusion



Prescriber dissatisfaction

Inclusion criteria:
• Interventions should have at least 2 separately identifiable episodes of patient-directed MTM services, with
any interval of time in between episodes

• For studies that report outcomes at different points in time, we considered only outcomes measured after the
second episode of care and used the longest term outcomes reported by the study
Exclusion criteria:
• Interventions designed as single-episode interventions without any provision for followup and monitoring
Setting

Inclusion criteria:
• Ambulatory settings (e.g., outpatient clinics or private physician offices), long-term care (e.g., assisted living)
settings if residents have control over medication self-administration, or retail pharmacy settings

• Home setting
• Interventions conducted in the United States
• Interventions conducted in non-U.S. countries published in English
Exclusion criteria:
• MTM services that are delivered exclusively in inpatient settings

• MTM services delivered at the time of hospital discharge or shortly after (e.g., within a few weeks)
Relevant factors:
• The MTM intervention itself may be delivered by home visits, by telephone, via the Web, or in other non–
face-to-face modalities, such as video teleconferencing
MTM = medication therapy management; PICOTS = populations, interventions, comparators, outcomes, timing, and setting;
PHQ9 = Patient Health Questionnaire 9.
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Methods

We reviewed our search strategy with an independent
information specialist and the Technical Expert Panel, and
supplemented it according to their recommendations. In
addition, to avoid retrieval bias, we manually searched the
reference lists of landmark studies and background articles
on this topic to identify any relevant citations that our
electronic searches might have missed.

Topic Refinement and Review Protocol

The topic of this report and preliminary KQs arose through
a nomination from the Pharmacy Quality Alliance. Key
Informants representing several clinical and scientific
disciplines provided input on the initial KQs; we revised
them as needed. An initial draft of the revised KQs was
posted for public comment from March 6, 2013, through
April 2, 2013, on the Agency for Healthcare Research and
Quality (AHRQ) Effective Health Care Program Web site.
We received comments from 23 professional organizations
and individuals and further revised KQs as appropriate.

Two trained members of the research team independently
reviewed each of the titles and abstracts against the
inclusion/exclusion criteria listed in Table A. We applied
the same criteria to systematic reviews and primary
studies. Each article that either or both reviewers chose to
include based on the abstract review underwent full-text
review. Two reviewers reviewed the full text for eligibility
against our inclusion/exclusion criteria. During full-text
review, if both reviewers agreed that a study did not meet
the eligibility criteria (including designation of high risk of
bias), we excluded the study. Reviewers resolved conflicts
by discussion and consensus or by consulting a third
member of the review team.

Literature Search and Identification Strategy

To identify articles relevant to each KQ, we began with a
focused MEDLINE® search for MTM interventions using
a combination of medical subject headings and title and
abstract keywords, and limiting the search to Englishlanguage and human-only studies (inception through
January 9, 2014). We also searched the Cochrane Library
(inception through January 10, 2014) and the International
Pharmaceutical Abstracts database (inception through
January 10, 2014) using analogous search terms. We
selected these databases based on preliminary searches
and consultation with content experts. We conducted
quality checks to ensure that the searches identified known
studies (i.e., studies identified during topic nomination and
refinement). Based on these quality checks, we revised and
ran additional searches (specifically, using keywords such
as “drug therapy management,” “drug therapy problem,”
and “medications management”) to avoid missing articles
that might prove eligible for this systematic review.

For studies that met our inclusion criteria, a trained
reviewer abstracted information into structured evidence
tables; a second senior member of the team reviewed
all data abstractions for completeness and accuracy.
Reviewers resolved conflicts by discussion and consensus
or by consulting a third member of the review team.
Assessment of Risk of Bias of Individual Studies

To assess the risk of bias of individual studies, we used
predefined criteria developed by AHRQ.18 For randomized
controlled trials (RCTs), we relied on the risk-of-bias tool
developed by the Cochrane Collaboration.19 We assessed
the risk of bias of observational studies using an item bank
developed by RTI International.20

In addition, we searched the gray literature for
unpublished studies relevant to this review and included
studies that met all the inclusion criteria and contained
enough methodological information to assess risk of
bias. Specifically, sources of gray literature included
ClinicalTrials.gov, the World Health Organization’s
International Clinical Trials Registry Platform, Health
Services Research Projects in Progress (HSRProj),
the National Institutes of Health Research Portfolio
Online Reporting Tools, the Database of Promoting
Health Effectiveness Reviews, the New York Academy
of Medicine Grey Literature Report, and CMS.gov. In
addition, we reviewed the yield from AHRQ’s request for
Scientific Information Packets in the Federal Register,
posted for 30 days from September 16, 2013 onward.

In general terms, results of a study with low risk of bias
are considered valid. Studies marked low risk of bias did
not have any major flaws in design or execution. A study
with medium risk of bias is susceptible to some bias but
probably not sufficient to invalidate its results. A study
with high risk of bias has significant methodological flaws
(e.g., stemming from serious errors in design or analysis)
that may invalidate its results. Primary concerns for our
review included selection bias, confounding, performance
bias, detection bias, and attrition bias. Very high attrition
rates, particularly when coupled with a failure to control
for confounding or to conduct intention-to-treat analyses,
resulted in a rating of high risk of bias for trials and
prospective cohort studies. Likewise, we rated studies with
an inherently high risk of confounding in design (e.g.,
observational studies comparing refusers vs. acceptors
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of MTM interventions) as high risk of bias if they failed
to address confounding through design (e.g., matching)
or analysis (e.g., regression). Specifically, we evaluated
trials on the adequacy of randomization, allocation
concealment, similarity of groups at baseline, masking,
attrition, whether intention-to-treat analysis was used,
method of handling dropouts and missing data, validity
and reliability of outcome measures, and treatment fidelity.
For observational studies, we did not assess adequacy of
randomization or allocation concealment but assessed for
confounding. We also evaluated trials for confounding
due to randomization failure through biased selection or
attrition. In other words, we evaluated trials with potential
randomization failure for the same risks of bias as
observational studies.

Numerous articles did not provide complete information
about findings (e.g., 95% confidence intervals, statistical
significance values, or between-group data). In many
cases, therefore, we had to calculate odds ratios, mean
differences or standardized mean differences, the relevant
95-percent confidence intervals, and p-values.
Grading Strength of Evidence for Individual
Comparisons and Outcomes

We graded the strength of evidence based on the guidance
established for the AHRQ Evidence-based Practice Center
program.22 Developed to grade the overall strength of a
body of evidence, this approach incorporates four key
domains: study limitations (includes study design and
aggregate quality), consistency (similar magnitude and
direction of effect), directness (evidence links interventions
directly to outcome of interest for the review), and
precision of the evidence (degree of certainty surrounding
an effect estimate based on sample size and number of
events). In addition, the evidence may be rated as lower
strength for bodies of evidence with suspected reporting
bias from publication, selective outcome reporting, or
selective analysis reporting. Regardless of the specific risk
of bias of observational studies, this approach to grading
the evidence assigns observational studies a grade of high
for study limitations, which then leads to low strength of
evidence. The strength of evidence from observational
studies can be rated as higher for scenarios such as a
strong dose-response association, plausible confounding
that would decrease the observed effect, and a high
strength of association (magnitude of effect). We evaluated
optimal information size criteria to make judgments about
precision based on guidance from Guyatt and colleagues23
and based our grades on RCTs with low or medium risk of
bias or on observational studies unless none were available,
based on guidance from the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
Working Group24 and the AHRQ Evidence-based Practice
Center program.22

We excluded studies that we deemed at high risk of bias
from our main data synthesis and main analyses. We
included them for sensitivity analyses; in cases when we
had no other available or credible evidence, we included in
the report a brief synopsis of studies assessed as high risk
of bias.
Data Synthesis

When we found three or more similar studies for a
comparison of interest, we conducted meta-analysis of
the data from those studies using Comprehensive MetaAnalysis software (Biostat, Inc, Englewood, NJ). For all
analyses, we used random-effects models to estimate
pooled or comparative effects. To determine whether
quantitative analyses were appropriate, we assessed the
clinical and methodological heterogeneity of the studies
under consideration following established guidance;21 that
is, we qualitatively assessed the PICOTS of the included
studies, looking for similarities and differences. When we
conducted quantitative syntheses (i.e., meta-analysis), we
assessed statistical heterogeneity in effects between studies
by calculating the chi-squared statistic and the I2 statistic
(the proportion of variation in study estimates attributable
to heterogeneity). The importance of the observed value of
I2 depends on the magnitude and direction of effects and
on the strength of evidence for heterogeneity (e.g., the p
value from the chi-squared test or a confidence interval
for I2). Where relevant, we examined potential sources of
heterogeneity using sensitivity analysis.

Table B describes the grades of evidence that can be
assigned.25 Grades reflect the strength of the body of
evidence to answer the KQs on the overall effectiveness,
comparative effectiveness, and harms of the interventions
examined in this review. Two reviewers assessed each
domain for each major outcome, and resolved any
differences by consensus discussion or referral to a third,
senior member of the team. We graded the strength of
evidence for the outcomes deemed to be of greatest
importance to decisionmakers and those commonly
reported in the literature; we did not grade the strength of

When quantitative analyses were not appropriate (e.g.,
because of heterogeneity, insufficient numbers of similar
studies, or insufficiency or variation in outcome reporting),
we synthesized the data qualitatively. Whenever possible,
we computed confidence intervals for individual outcomes.
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evidence for KQ 1 (on components and features of MTM
services). The grades shown in Table B describe the state
of evidence (which may demonstrate benefit, harm, or no
effect) and the confidence in the stability of that state. An

insufficient grade is not a statement about lack of efficacy
or effectiveness; rather it is a statement about the lack of
convincing evidence on benefit, harm, or lack of effect.

Table B. Definitions of the grades of overall strength of evidence
Grade

Definition

High

High confidence that the evidence reflects the true effect. Further research is very unlikely to change our
confidence in the estimate of effect.

Moderate

Moderate confidence that the evidence reflects the true effect. Further research may change our confidence in
the estimate of the effect and may change the estimate.

Low

Low confidence that the evidence reflects the true effect. Further research is likely to change our confidence in
the estimate of the effect and is likely to change the estimate.

Insufficient

Evidence either is unavailable or does not permit estimation of an effect.

Assessing Applicability

be found in the full report. Our summary of results below
presents the strength-of-evidence grades.

We assessed applicability of the evidence following
guidance from the “Methods Guide for Effectiveness
and Comparative Effectiveness Reviews.”26 We used
the PICOTS framework to explore factors that affect
applicability. Some factors identified a priori that may limit
the applicability of evidence include the following: age
and health status of enrolled populations, health insurance
coverage and access to health care, and complexity and
intensity of the MTM intervention.

Results of Literature Searches

Figure B presents our literature search results through
January 9, 2014. We identified 2,516 unduplicated
citations. In addition, we identified 233 publications
through gray literature searches, suggestions from
Technical Experts or public comments received during
topic refinement, hand searches of included studies,
and Scientific Information Packets. After applying our
eligibility and exclusion criteria to titles and abstracts of all
2,749 identified citations, we obtained full-text copies of
419 published articles. We reapplied our inclusion criteria
and excluded 358 of these articles from further review
before doing the risk-of-bias assessment. The 61 articles
included after full-text review represent 44 studies.

Results
We provide a summary of results by KQ below. Detailed
descriptions of included studies, key points, detailed
synthesis, summary tables, and expanded strength-ofevidence tables that include the magnitude of effect can
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Figure B. Disposition of articles on medication therapy management (PRISMA figure)

Number of additional records identified through
other sources
233

Number of records found through databases searching
after duplicates removed
2,516
MEDLINE®:
IPA:
Cochrane Library:

Hand searches of references:
Gray literature
Recommended by TEP or public comment:
Scientific Information Packets

1,709
508
299

90
7
5
131

Total number of records after
duplicates removed
2,749

Number of records screened
2,749

Number of full-text articles assessed for
eligibilty
2,749

Number of articles (studies) included in
qualitative sythesis of sytematic review
61 (44)

Number of studies included in
quantitative synthesis of systematic
review
6

Number of records excluded
2,330

Number of full-text articles excluded,
with reasons
358
Ineligible publication type
75
Ineligible population
8
Ineligible intervention
169
Ineligible design
69
Ineligible comparator
8
Ineligible outcomes
10
Ineligible settings
14
Insufficient information to
5
determine eligibility

IPA = International Pharmaceutical Abstracts; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses;
TEP = Technical Expert Panel.
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This evidence base consisted of 44 studies (21 RCTs, 4
controlled clinical trials, and 19 cohort studies) reported
in 61 articles. Most RCTs compared an MTM intervention
with usual care rather than with a different active
intervention; all observational studies were cohort studies.
Numerous studies had methods problems that led us to rate
them as having a medium or high risk of bias; only a few
studies were of low risk of bias. When possible (enough
studies similar in intervention, populations, and outcomes
measured), we conducted meta-analyses of data from
RCTs or cohort studies separately; when relevant, we did
two sets of meta-analyses, one with and one without the
trials that had high risk of bias.

pharmacist as the interventionist. Services were provided
face to face in half of included studies. Included studies
provided interventions in a variety of clinical settings,
including community pharmacies, centralized pharmacies
or pharmacy call centers, and outpatient medical clinics,
and some used home visits. Half of the narrowly focused
interventions were delivered exclusively in an outpatient
medical clinic.
Whether they used the term “pharmaceutical care” or
“MTM,” studies did not describe intervention components
and features in a consistent manner or in sufficient detail.
These drawbacks were especially prevalent for intervention
intensity and frequency of followup, method of patient
enrollment for services, level of integration with usual
care, and reimbursement characteristics for rendered MTM
services. KQ 1 was descriptive in nature, so we did not
grade strength of evidence.

Because of the wide variation in types of interventions
classified as MTM, we first cataloged intervention
components and implementation features of MTM
interventions (KQ 1). We then evaluated the effect of
MTM on intermediate, patient-centered, and resource
utilization outcomes (KQ 2). We also reviewed the
evidence to identify how these effects might vary by
specific intervention components and features (KQ 3) and
patient characteristics (KQ 4). Finally, we reviewed the
evidence on harms associated with MTM (KQ 5).

KQ 2: Overall Effectiveness of MTM
Of the 44 studies included in this review, we rated 16
as high risk of bias overall; that is, concerns about
randomization failure, confounding, or overall attrition
increased the risk of bias for all outcomes. In addition, we
rated some studies that were otherwise of low or medium
risk of bias as high for individual outcomes, chiefly
because of measurement or detection bias related to the
specific outcome. These instances are specified in the
relevant results section in the full report.

Below, we summarize the main findings and strength of
evidence, where applicable. We then discuss the findings
in relationship to what is already known, applicability of
the findings, implications for decisionmaking, limitations,
research gaps, and conclusions.

We rated the strength of evidence for each outcome from
studies with low or medium risk of bias when available.
MTM significantly improved objective measures of
medication adherence, medication appropriateness
assessed in general, and medication dosing (Table C).
However, we did not find evidence of benefit for any other
intermediate outcomes on which we had data. No studies
addressed either goals of therapy or patient engagement.

Key Findings and Strength of Evidence

KQ 1: Intervention Components and Implementation
Features
Of the 44 included studies, over three-quarters were
broadly focused MTM interventions with patients who
had a wide-ranging collection of conditions; the remaining
studies were narrowly focused MTM interventions with
patients who had a specific condition. All studies used a

12

Table C. Summary of findings and strength of evidence for intermediate outcomes of MTM
interventions

Intermediate
Outcome

Study Design:
No. Studies
(N Patients
Strength of
Analyzed)
Evidence

Anticoagulation

RCT: 1 (10)

Insufficient

Medium study limitations,
consistency unknown (single
study), direct, imprecise

Therapeutic INR achieved, 100% vs.
16.7%; p = 0.048.

HbA1c

RCT: 2 (102)

Insufficient

Medium study limitations,
inconsistent, direct, imprecise

One trial with significantly greater
percentage of patients with HbA1c
<7.5% at 12 months.

Cohort: 2 (2,688)

Insufficient

High study limitations,
inconsistent, direct, imprecise

One study: adjusted findings significant
at 12 months for percentage with
HbA1c <7%, but findings not
maintained at 24 months. Other
study: no change in mean HbA1c or
percentage <7% at 6 months.

RCT: 1 (38)

Insufficient

Medium study limitations,
consistency unknown, direct,
imprecise

Calculated OR, 56.00; 95% CI, 5.583
to 561.753.

Cohort: 2 (3,062)

Insufficient

High study limitations,
inconsistent, direct, imprecise

One study: adjusted difference in
difference coefficient,1.95; 95% CI,
0.81 to 4.84; p = 0.13. Other study:
calculated OR for achieving LDL
goal,1.392; 95% CI, 1.160 to 1.670; p
<0.001.

RCT: 1 (53)

Insufficient

Medium study limitations,
consistency unknown, direct,
imprecise

MTM group 28 times more likely to
achieve BP goals than controls.

Cohort: 2 (2,507)

Insufficient

High study limitations,
consistent within design but
inconsistent with RCT, direct,
imprecise

MTM group less likely to achieve BP
goals than controls.

Drug therapy
problems
identified

Cohort: 1 (582)

Insufficient

High study limitations,
consistency unknown, indirect,
imprecise

Risk difference, 6.1%; calculated p =
0.062.

Number of
drug therapy
problems
resolved

Cohort: 1 (120)

Insufficient

High study limitations,
consistency unknown, indirect,
imprecise

Calculated mean difference, -1.00; 95%
CI, -1.967 to -0.033; p = 0.04.

Low-density
lipoprotein
cholesterol

BP

Supporting Judgment
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Table C. Summary of findings and strength of evidence for intermediate outcomes of MTM
interventions (continued)

Intermediate
Outcome

Study Design:
No. Studies
(N Patients
Strength of
Analyzed)
Evidence
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Medication
adherence
measured as
proportion
adherent to a
threshold

RCT: 1 (69)

Insufficient

Medium study limitations,
consistency unknown, direct,
precise

100% of intervention patients and
88.9% of controls were adherent; p =
0.115.

Cohort: 2 (224 to
200,722)

Low for benefit

High study limitations,
inconsistent, direct, precise

Two studies with findings in opposite
direction; larger study showing
range of ORs for medication-specific
adherence depending on medication.
For comparison of PDP vs. controls,
ORs ranged from 0.99 to 1.43; 95%
CIs ranged from (0.90, 1.08) to (1.26,
1.62).
For comparison of MA-PD vs. controls
ORs ranged from 1.10 to 1.40; 95%
CIs ranged from (0.83, 1.24) to (1.29,
1.52).
For clinic-based MTM vs. usual care
for adherence to aspirin, odds of
adherence ranged from 5.981 (95% CI,
0.284 to 126.030; p = 0.250) during
the intervention to 1.17 1 year after the
intervention (95% CI, 0.072 to 18.903;
p = 0.912).

Medication
adherence
measured as
percentage of
prescribed doses
taken

Cohort: 2 (120 to
4,500)

Low for benefit
for adherence
to treatment for
hypertension
and
dyslipidemia
Insufficient
for treatment
of patients
with diabetes,
depression, and
asthma

High study limitations,
inconsistent, direct, imprecise

Calculated mean difference from small
study, -0.040; 95% CI, -0.101 to 0.021;
p = 0.201.
Larger study found a small (difference
in adherence ~4.6%) but statistically
significant effect of MTM on adherence
to medications for some (2 of 5)
conditions but no significant effect for
the other conditions.

Medication
adherence using
self-report
measures

RCT: 1 (292)

Insufficient

Medium study limitations,
consistency unknown, direct,
imprecise

Calculated mean difference, 0.090;
95% CI, -0.076 to 0.256; p = 0.289.

Medication
adherence,
miscellaneous
measures

RCT: 2 (365)

Insufficient

Medium study limitations,
inconsistent, direct, imprecise

Two studies with opposite direction
of effect, both with nonsignificant
differences between groups.

Medication
Appropriateness
General Index
Scores

RCT: 1 (208)

Low for benefit

Low study limitations,
consistency unknown, direct,
precise

Improvement in MTM group from
score of 17.7 to 13.4 at 3 months and
12.8 at 12 months.
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Table C. Summary of findings and strength of evidence for intermediate outcomes of MTM
interventions (continued)

Intermediate
Outcome

Study Design:
No. Studies
(N Patients
Strength of
Analyzed)
Evidence
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Effect

Medicationspecific
appropriateness

RCT: 2 (261)

Insufficient

Medium study limitations,
inconsistent, direct, imprecise

Significant improvement in
appropriateness in the MTM group for
some medications but not others.

Medication
dosing

RCT: 1 (56)

Low for benefit

Medium study limitations,
consistency unknown, indirect,
precise

Mean difference, -2.2 doses; calculated
95% CI, -3.738 to-0.662.

Goals of therapy

0

NA

NA

NA

Patient
engagement

0

NA

NA

NA

BP = blood pressure; CI = confidence interval; HbA1c = hemoglobin A1c; INR = International Normalized Ratio; LDL = low-density
lipoprotein; MA-PD = Medicare Advantage Part D Plan; MTM = medication therapy management; NA = not applicable;
OR = odds ratio; PDP = Medicare Part D Plan; RCT = randomized controlled trial.

Similarly, we did not have evidence of benefit for most
patient-centered outcomes, including adverse drug events
or mortality (Table D). MTM did not improve most
measures of health-related quality of life (low strength
of evidence for no benefit). We graded the “vitality” and
“emotional role functioning” domains of the Medical
Outcomes Study Short-Form (SF36) questionnaire as
insufficient for this domain. For the SF-36, neither the

other six domains nor the two component scores (physical
health, mental health) showed significant benefit from
MTM interventions. The various patient satisfaction
items also showed no impact from MTM programs (low
strength of evidence for no benefit). We found no evidence
on activities of daily living, work or school absenteeism,
and patient and caregiver participation in medical care and
decisionmaking.

Table D. Summary of findings and strength of evidence for patient-centered outcomes of MTM
interventions
Study Design:
No. Studies
(N Patients
Analyzed)

Strength of
Evidence

Adverse drug
events

RCT: 2 (806)

Insufficient

Medium study limitations,
Direction and magnitude of effect
inconsistent, direct, imprecise differs between the 2 trials.

Cognitive
and physical
function

RCT: 1 (133)

Insufficient

Medium study limitations,
consistency unknown, direct,
imprecise

PatientCentered
Outcome

Supporting Judgment
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No significant differences between
arms.

Table D. Summary of findings and strength of evidence for patient-centered outcomes of MTM
interventions (continued)
Study Design:
No. Studies
(N Patients
Analyzed)

Strength of
Evidence

Affective
function

RCT: 2 (181)

Insufficient

Medium study limitations,
One study with no significant
inconsistent, direct, imprecise calculated mean differences in
depression or anxiety scores;
the other study with significant
differences in mean depression and
anxiety scores, but no significant
difference in percentage achieving a
depression remission.

Mortality

RCT: 1 (181)

Insufficient

Medium study limitations
consistency unknown, direct,
imprecise

OR, 0.59; 95% CI, 0.12 to 2.49;
p = 0.48.

Cohort: 2
(173,329)

Insufficient

High study limitations,
inconsistent (magnitude),
direct, imprecise

One study: OR, 0.5; 95% CI, 0.3
to 0.9. Second study: adjusted HR,
0.92; 95% CI, 0.87 to 0.96;
p < 0.001.

Gastrointestinal Cohort: 1
bleeding events (unclear)

Insufficient

High study limitations,
consistency unknown, direct,
imprecise

RRR, 60%; p = 0.001.

General health- RCT: 3 (1,169)
related quality
of life domains
other than
vitality and
emotional role
functioning

Low for no
benefit

Medium study limitations;
consistent for physical
role functioning, general
health perceptions, and
social functioning domains;
inconsistent for physical
functioning, bodily pain,
and mental health domains;
direct; precise

Variable mean difference with
CIs consistently spanning the null
effect.

General
health-related
quality of life
for vitality and
emotional role
functioning
domain

RCT: 3 (1,169)

Insufficient

Medium study limitations,
consistent, direct, imprecise
(not corrected for multiple
comparisons or wide CIs)

Vitality: Mean difference of 2.797;
95% CI, 0.655 to 4.939; p = 0.010.

Conditionspecific
health-related
quality of life
(diabetes)

RCT: 1 (73)

Medium study limitations,
consistency unknown, direct,
imprecise,

Nonsignificant improvement of
0.1 point on a 5-point scale in the
intervention group compared with
no change in the control group.

PatientCentered
Outcome

Insufficient

Supporting Judgment
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Emotional role functioning: Mean
difference of 5.386; 95% CI, -7.244
to 18.013.

Table D. Summary of findings and strength of evidence for patient-centered outcomes of MTM
interventions (continued)

PatientCentered
Outcome

Study Design:
No. Studies
(N Patients
Analyzed)

Strength of
Evidence

Supporting Judgment

Findings and Direction of Effect

Patient
satisfaction

RCT: 3 (1,463)

Low for no
benefit

Medium study limitations,
consistent, direct, precise

No differences on 17 of 21 items of
patient satisfaction; 4 statistically
significant differences ranged in
magnitude from -0.15 to -0.36,
favoring MTM.

Activities of
daily living

0

NA

NA

NA

Work or school
absenteeism

0

NA

NA

NA

Patient and
0
caregiver
participation
in medical
care and
decisionmaking

NA

NA

NA

CI = confidence interval; HR = hazard ratio; MTM = medication therapy management; NA = not applicable; OR = odds ratio;
RCT = randomized controlled trial; RRR = relative risk ratio.

Outcomes related to using health resources were also
not much influenced by MTM interventions (Table E).
Two exceptions may merit attention: (1) health plan
expenditures on medication costs and (2) the proportion
and costs of hospitalization for patients with diabetes.
MTM trials implemented in settings with a broad range of
patients did not show a consistent signal of reduction in

the number of hospitalizations, but a single cohort study
that partially addressed confounding inherent in studies
of refusers and acceptors found a lower mean number of
inpatient visits for patients accepting MTM compared with
patients refusing MTM. Overall, we judge the strength of
evidence for this outcome to be insufficient owing to lack
of consistency across studies.
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Table E. Summary of findings and strength of evidence for resource-utilization outcomes of MTM
interventions
ResourceUtilization
Outcome

Study Design:
No. Studies
(N Patients
Analyzed)

Strength of
Evidence

Supporting Judgment

Study Findings and
Direction of Effect

Use of generics

Cohort: 1 (63,198
to 200,722)

Insufficient

High study limitations,
consistency unknown, direct,
imprecise

Odds range from -0.01 to
0.006.

Medication
costs: patient
copayments

RCT: 1 (NR)

Insufficient

Medium study limitations,
consistency unknown,
indirect, precision cannot be
determined

Calculated mean difference, -64
USD; variance not calculable.

Cohort: 1 (1,606)

Insufficient

High study limitations,
consistency unknown,
indirect, precise

Calculated mean difference for
MTM vs. same-country control,
80.40 USD; 95% CI, 10.43 to
150.37; p = 0.024.
Calculated mean difference
for MTM vs. different country
control, 88.60 USD; 95% CI,
24.61 to 152.59; p = 0.007.

Medication
costs:
health plan
expenditures

RCT: 3 (965)

Medication
costs: total
outlays

Low for
benefit

Medium study limitations,
consistent, indirect, imprecise

Mean difference varies from
-34 CAD to -293 USD over 6
months.

NRCT and cohort: Insufficient
5 (120 to 200,722)

High study limitations,
inconsistent, indirect,
imprecise

Mean difference varies from
-800 USD over 1 year to 425
USD over 2 years.

RCT: 6 (2,636)

Insufficient

Medium study limitations,
inconsistent, indirect,
imprecise

Mean difference varies from
-20.16 USD to +5.25 USD per
month.

Cohort: 2
(177,565)

Insufficient

High study limitations,
inconsistent, indirect,
imprecise

Mean difference varies from
-563 USD to +310 USD
annually.

Medication
costs:
medication
costs plus other
expenditures

RCT: 2 (996)

Insufficient

Medium study limitations,
inconsistent, indirect,
imprecise

Differences in mean costs range
from 8.1 CAD to 1,947 USD.

NRCT and cohort: Insufficient
3 (5,300)

High study limitations,
inconsistent, indirect,
imprecise

Differences in mean costs range
from 1,039 to 1,100 USD.

Number of
outpatient visits

RCT: 3 (2,208)

Insufficient

Medium study limitations,
inconsistent, indirect, precise

Standardized mean difference,
0.049; 95% CI, -0.034 to 0.133;
p = 0.247; I2 = 0.

Cohort: 1 (4,500)

Insufficient

High study limitations,
consistency unknown,
indirect, imprecise

Calculated mean difference,
2.48; 95% CI, 1.674 to 3.286; p
<0.001.
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Table E. Summary of findings and strength of evidence for resource-utilization outcomes of MTM
interventions (continued)

ResourceUtilization
Outcome

Study Design:
No. Studies
(N Patients
Analyzed)

Strength of
Evidence

Outpatient costs

RCT: 3 (2,050)

Insufficient

Medium study limitations,
inconsistent, indirect,
imprecise

Variable estimates.

Number of
laboratory tests

RCT: 2 (1,842)

Insufficient

Medium study limitations,
inconsistent, indirect,
imprecise

Differences range from +0.15
to -1.6 tests.

Costs of
laboratory tests

RCT: 3 (2,050)

Insufficient

Medium study limitations,
inconsistent, indirect,
imprecise

Differences range from +15
CAD to -140 USD.

Number of
emergency
department
visits

RCT: 3 (1,552)

Insufficient

Medium study limitations,
inconsistent, direct, imprecise

Mean difference ranges from
-0.7 (p not significant) to -0.03
(95% CI, -0.113 to 0.053).

Observational: 3
(795 to 200,722)

Insufficient

High study limitations,
inconsistent, direct, imprecise

Adjusted OR ranges from 0.89
(95% CI, 0.6 to 1.3) to 1.09;
mean difference (1 study), 0.04;
95% CI, -0.043 to 0.123; p =
0.346.

Costs of
emergency
department
visits

RCT: 2 (996)

Insufficient

Medium study limitations,
consistent, direct, imprecise

Mean difference ranges from
-52 USD to -5.6 CAD.

Cohort: 1
(150,470 to
200,722)

Insufficient

High study limitations,
consistency unknown, direct,
imprecise

Difference ranges from -16
USD to +12.8 USD.

Hospitalization:
number

RCT: 3 (2,208)

Low for no
benefit

Medium study limitations,
consistent, direct, precise

Mean difference, 0.037; 95%
CI, -0.004 to 0.080.

Cohort: 1 (4,500)

Low for
benefit

High study limitations,
consistency unknown, direct,
precise

Mean difference, -0.21; 95%
CI, -0.265 to -0.155; p <0.001.

RCT: 1 (556)

Insufficient

Low study limitations,
consistency unknown, direct,
imprecise

OR for basic MTM vs. usual
care, 2.069; 95% CI, 1.104 to
3.878; p = 0.02.

Hospitalization:
risk

Supporting Judgment
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OR for enhanced MTM vs.
usual care, 1.345; 95% CI, -0.
693 to 2.609; p = 0.381.
Cohort—CHF,
COPD, or
unspecified: 3
(795 to 200,722)
Diabetes: 1
(150,470)

CHF,
COPD, or
unspecified:
insufficient
Diabetes: low
for benefit

High study limitations,
inconsistent, direct, imprecise
High study limitations,
consistency unknown, direct,
precise
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Adjusted OR ranges from 0.90
to 1.4.
OR ranges from 0.91 to 0.93.

Table E. Summary of findings and strength of evidence for resource-utilization outcomes of MTM
interventions (continued)
ResourceUtilization
Outcome

Study Design:
No. Studies
(N Patients
Analyzed)

Strength of
Evidence

Supporting Judgment

Study Findings and
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Hospitalization:
rate (patients
with heart
failure and
home medicine
review)

Cohort: 1 (5,717)

Low for
benefit

High study limitations,
consistency unknown, direct,
precise

Adjusted HR, 0.55; 95% CI,
0.39 to 0.77.

Costs of
hospitalization

3; 2,151 (2,050)

Insufficient

Medium study limitations,
inconsistent, direct, imprecise

Inconsistent direction of
effect but consistent in lack of
significant effect.

CHF or COPD:
1 (169,099 to
200,722)
Diabetes: 1
(150,470)

Insufficient
for CHF or
COPD
Low for
benefit for
diabetes

High study limitations,
consistency unknown, direct,
imprecise

Differences range from -526
USD to 200 USD for CHF and
COPD.

High study limitations,
consistency unknown, direct,
precise

Differences range from -363
USD to -399 USD for diabetes.

RCT: 1 (208)

Insufficient

Low study limitations,
consistency unknown, direct,
imprecise

MTM reduced length of stay
1.8 days.

Length of
hospital stay

CAD = Canadian dollar; CHF = congestive heart failure; CI = confidence interval; COPD = chronic obstructive pulmonary disease;
HR = hazard ratio; MTM = medication therapy management; NR = not reported; NRCT = nonrandomized controlled trial;
OR = odds ratio; RCT = randomized controlled trial; USD = U.S. dollar.

Over all three categories of outcomes, each of which had a
substantial number of individual measures, MTM improved
outcomes in only a couple of instances. Study limitations,
lack of consistency, and lack of precision of the estimates
of effects limited the strength of evidence considerably. As
discussed later, even the minimal findings of effectiveness
are at best only narrowly applicable.
KQ 3: Effectiveness of MTM by Intervention Features
We found evidence from one study each on five
intervention features: (1) access of pharmacists to
patient records,27 (2) intensity of care coordination and
followup after comprehensive medication review,28 (3)
community pharmacy versus call center,29 (4) level of
intensity of intervention,30 and (5) type of payer (private
vs. Medicaid).31 With the exception of the study on
pharmacists’ access to patient records, we rated these
studies as high risk of bias. Evidence was insufficient
for most outcomes for the first two intervention features,

with the following two exceptions. First, MTM delivered
by community pharmacists increased the weighted
generic dispensing ratio when compared with call-center
pharmacists (low strength of evidence). Second, enhanced
MTM with pharmacists’ access to patient records reduced
the mean number of adverse drug events; this finding
suggested benefit when compared with basic MTM (low
strength of evidence). We found insufficient evidence for all
outcomes for intensity of intervention and type of payer.
KQ 4: Effectiveness of MTM by Patient Characteristics
We did not identify any studies that analyzed outcomes of
MTM by patient characteristics.
KQ 5: Harms of MTM Interventions
Lack of precision and the limitations of a single study with
high risk of bias meant that evidence was insufficient to
judge whether MTM resulted in greater inconvenience32,33
than usual care. We found no evidence on other prespecified
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harms, specifically including care fragmentation, patient
decisional conflict, patient anxiety, increased (actual)
adverse drug events, prescriber confusion, and prescriber
dissatisfaction.

evidence of pharmacist involvement in direct patient care.
The interventions examined included chronic disease
management and prospective and retrospective drug
utilization review; we excluded these types of efforts
because of the clinical heterogeneity those interventions
would have introduced into the review. Notably, the
Chisholm-Burns review did not use the term “medication
therapy management” to categorize the interventions
in the articles they reviewed. Second, approximately 30
percent of the studies in the Chisholm-Burns review were
conducted entirely in institutional settings. In contrast, we
did not identify any studies within institutional settings
that met our MTM intervention definition criteria. Third,
the Chisholm-Burns review included a total of 298 articles
and did not omit from the analyses studies with a high risk
of bias; in contrast, we based our strength-of-evidence
grades in this review on only those studies with no more
than medium risk of bias. Thus, a direct comparison of
findings between these two reviews would be ill advised.

Discussion
Key Findings

We included 44 eligible studies (21 randomized controlled
trials, 4 controlled clinical trials, and 19 cohort studies)
reported in 61 articles, described in detail in the full report
(KQ 1). Evidence was insufficient on the effect of MTM
on most outcomes (KQ 2). In a few instances, described
below, the evidence led us to conclude with a low strength
of evidence either a benefit or lack of benefit. Specifically,
we found evidence that MTM results in improvement when
compared with usual care for some measures of medication
adherence and appropriateness; medication dosing; health
plan expenditures on medication costs; and, for patients
with diabetes, the proportion and costs of hospitalization.
Similarly, we conclude based on a low strength of evidence
that MTM conferred no benefit for patient satisfaction and
most measures of health-related quality of life.

The striking differences between the conclusions reached
in these two reviews emphasize two important needs for
efforts to systematically review MTM programs. The first
is for researchers to specify the MTM intervention based
on existing definitions, taxonomies, or service models. The
second is to develop consensus guidelines for describing
intervention features and fidelity of intervention delivery
in publications reporting findings from evaluation studies.
Progress on these two steps would enable systematic
reviews to differentiate better between different types of
services and avoid the problem of overgeneralizing review
results.

We found evidence on five intervention components
and intervention features (KQ 3): one study provided
information on each feature and yielded insufficient
evidence for most outcomes, with the two following
exceptions. MTM programs with pharmacist access to
brief clinical summaries from the medical record reduced
the mean number of adverse drug events when compared
with basic MTM programs without such access (low
strength of evidence). Community pharmacists increased
the generic dispensing ratio more than pharmacists based
in call centers (low strength of evidence). We found no
relevant studies on patient characteristics moderating
the effect of MTM interventions (KQ 4). Similarly, the
evidence on harms associated with MTM was limited to
one study on inconvenience and was rated as insufficient
(KQ 5).

Applicability of the Findings

This body of evidence has significant clinical and
methodological heterogeneity, which limits the ability
to make any universal statements about effectiveness.
However, the range of study designs, which includes
RCTs, nonrandomized trials, and cohort studies, enhances
the applicability of findings for real-world settings.26
Included studies ranged from relatively small interventions
in single clinics provided by a single interventionist to
evaluations of MTM services delivered on a large scale
through integrated health systems or health plans as a
Medicare Part D or other drug plan benefit. This diversity
of studies enhanced the applicability of findings to a wide
variety of settings, including outpatient clinics, community
pharmacies, and centralized pharmacy call centers. A few
studies conducted outside the United States included MTM
as part of a home visits program; findings from this model
may not be directly applicable within the United States.

Findings in Relation to What Is Already Known

Our findings contrast with conclusions that ChisholmBurns and colleagues reached in a recent systematic
review.34 In that review, the authors concluded on page
923: “Pharmacist-provided direct patient care has
favorable effects across various patient outcomes, health
care settings, and disease states.”34 Several differences
between the Chisholm-Burns review and the current
review may account for the discrepant conclusions. First,
the Chisholm-Burns review included all studies that cited
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The studies in this review are broadly applicable to a range
of chronically ill adult patient populations. A majority of
interventions were directed at populations with multiple
and common chronic conditions, such as diabetes, chronic
heart failure, and hypertension. Several specifically
targeted adults age 65 years or older. Few studies reported
sociodemographic characteristics beyond age and sex;
thus, the applicability of findings to specific populations
(e.g., rural, low socioeconomic status, cognitively
impaired, uninsured) is unknown. The nature of the MTM
intervention, which includes involving patients as active
participants in the process, limits the extent to which
findings can be generalized beyond patients who agree to
participate in such interventions. Patients who agree to
participate may be systematically different from those who
decline to be in such a program. For that reason, the impact
of such interventions at a population or health-plan level
may be limited by the degree of uptake among interested
patients.

drug events. Many studies also reported outcomes
involving health care resource use and expenditures
(e.g., number and costs of hospitalizations, emergency
department visits, outpatient visits).
Most studies did not, however, clearly indicate the
expected, desired, or intended direction of effect on most
resource use outcomes, making the applicability of using
these interventions to reduce drug-related health care
costs or expenditures difficult to assess. For example,
it is not clear whether one should expect the number
of medications prescribed for heart failure to increase
or decrease under the careful scrutiny of an MTM
intervention because the desired impact will be based on
the goal of therapy for each individual.
The focus of outcome measurement in many studies was
the short-term identification and characterization of drug
therapy problems and their resolution; these endpoints
are thought to be the outcomes most sensitive to change
as a result of receiving MTM services. However, because
identification of drug therapy problems is, by design, a part
of the MTM intervention itself, differences between the
nature of the intervention and that of the control programs
mean that measuring these outcomes cannot be as rigorous
in a usual-care comparison group as it is in the intervention
group. In fact, many studies were able to measure changes
in this outcome only in the intervention group. Hence,
many studies failed to demonstrate a direct analytic link
between the resolution of drug therapy problems as a result
of MTM and impact on intermediate outcomes, patientcentered outcomes, and resource utilization. Thus, the
applicability of studies that demonstrate an impact on the
resolution of drug therapy problems is limited.

The intervention used across most studies can be
characterized as complex and moderately resource
intensive. Components involve identifying applicable
patients; initially assessing patients; providing counseling,
education, and care coordination; and following patients
over time. These services were provided per protocol in
some studies and as needed or ad hoc in others. Most
studies described intervention components in terms of
“pharmaceutical care model” components or Medicare
Part D MTM program criteria, but few provided detailed
descriptions or measurement of implementation fidelity.
The comparator arm in all studies was usual medical or
pharmacy care. This does not typically include distinct
MTM services by health care providers other than
prescribing providers (not common for the time period
covered by most of the studies). Models of collaborative
health care delivery are evolving, and the changing
roles and training of pharmacists increase the potential
applicability of MTM interventions in future models of
health care.

Implications for Clinical Practice and
Policymakers

Although we found the evidence insufficient in general
to draw definitive conclusions about the comparative
effectiveness of MTM for most outcomes that we
evaluated, our findings suggest some implications for
practice and policy. MTM is already in widespread
practice and is now shaped in the United States largely
by Medicare Part D policy; this presents both challenges
and opportunities. MTM programs sponsored and
administered by Part D drug benefit plans are often
centrally administered and delivered primarily by phone,
and may be less integrated into routine health care than
some of the interventions included in our review. MTM
programs of the future have the potential to be more
integrated into routine health care through participation in

The broad sets of outcomes evaluated across this body of
evidence spanned a substantial range of both intermediate
and health outcomes as well as outcomes related to
resource use. Proximal and intermediate outcomes
included number of drugs, identification of drug therapy
problems, appropriateness of medication prescribing, and
laboratory or biometric markers of disease control (e.g.,
hypertension, hemoglobin A1c, low-density lipoprotein
cholesterol). Patient-centered outcomes focused on
numerous measures of quality of life as well as adverse
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accountable care organizations or patient-centered medical
home models. We were unable to answer definitively
whether level of integration matters for effectiveness, but
policymakers may need to consider expectations about
the impact that MTM might have on patient-centered
outcomes and resource use in the context of other
health care delivery transformation activities or quality
improvement initiatives that are also occurring. More
integration of MTM services with other activities may be
effective; however, the more integrated MTM becomes
within routine medical care, the more difficult it becomes
to isolate it as a discrete intervention for evaluation.

Finally, consideration of both patients’ and prescribers’
perspectives in future design and delivery of MTM
services may be needed. In our current analytic
framework, MTM interventions require a significant
element of engagement by both patients and prescribers
if the interventions are to have a reasonable likelihood
of improving outcomes. Although “opt in” strategies
may increase the reach of such interventions, keeping
patients (and their prescribing providers) engaged in the
intervention over a reasonable amount of time may be the
key to translating the potential of MTM interventions into
actual improvements. Further refinement of eligibility
criteria based on evidence to provide interventions to those
most at risk from drug-related problems, and therefore
most likely to benefit, may also be warranted.

Policymakers could thus consider whether MTM
services should be positioned as a contributor to overall
improvement in processes of care, health status, and costs
or positioned as an intervention to which effects can be
discretely attributed. As noted earlier, improvements in
medication appropriateness or drug therapy regimens
may not always translate into improvements in health or
costs, and even if they do, secular trends in related quality
improvement (e.g., medication adherence interventions,
regulatory requirements for medication reconciliation,
meaningful use incentives for electronic health records)
may make measuring outcomes attributable to MTM very
challenging.

Limitations of the Comparative Effectiveness
Review Process

The constraints for populations, interventions, and
settings that we imposed on this systematic review may
limit its applicability, as discussed above. During topic
refinement and based on Technical Expert Panel inputs
and public comment, we expanded the scope by removing
an exclusion criterion that would have required MTM
interventions to have been directed at a patient population
with two or more chronic conditions. As a result, we
included studies that focused on one chronic condition.
Because of the prevalence of certain chronic conditions
in the adult population, and particularly among Medicare
beneficiaries, we think this decision was sensible and
permitted us to examine a broader evidence base than
would otherwise have been the case.

Future training of MTM providers would benefit from a
better understanding of which MTM components really
matter. At the moment, such information is lacking.
Policymakers and funders who wish to understand the
comparative effectiveness of different MTM components
could encourage rigorous program evaluation designs that
fit within the context of the real-world implementation of
these programs. For example, positive deviance analyses35
with rigorous measurement of implementation features or
stepped wedge trial designs36 may be useful approaches.

Although we tried to distinguish MTM from disease or
case-management interventions, making this distinction
was challenging. We created a threshold for the
intervention components that were required to be present
for this distinction. Specifically, we elected to emphasize
whether the intervention entailed a comprehensive review
of all medications; for that reason, we did not constrain
studies of interest to those that targeted a single medication
or drug regimen or that focused on a single condition such
as diabetes or hypertension.

A typical approach for evaluating complex interventions
is to identify the “core” components for standardization,
while allowing for flexibility for peripheral components or
variations in implementation. In complex practice-based
innovations, such flexibility may reflect desirable (or
unavoidable) adaptations to local circumstances. Policy
governing MTM programs may warrant modifications to
permit investigators to conduct rigorous and innovative
evaluative designs to identify core components or
effectiveness-enhancing modifications. As future
research and evaluation elucidate these components or
enhancements, policy will need to evolve to keep pace with
best practices.

When we were unable to determine which medications the
interventionist had reviewed, we wrote to the authors for
additional information. We chose to pursue authors in an
effort to permit us to use studies that had been designed as
MTM but did not describe the comprehensive medication
review component in detail.
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Our approach may have been overly inclusive because it
led us to include studies that addressed a single disease,
as long as the pharmacist reviewed all medications. For
example, 10 of the 44 studies were relatively narrowly
focused; 2 of these addressed patients with chronic heart
failure and 2 addressed patients with either hypertension
or hypertension and diabetes. The remaining six studies
focused on patients with diabetes, HIV, glucocorticoidinduced osteoporosis, or hemodialysis. The fact that we
did not require patients to have more than one clinical
condition resulted in an approach that was inclusive of
these more narrowly focused (albeit often termed “MTM”)
studies and may render our results less applicable to MTM
interventions targeted to patients with a wide range of
chronic conditions.

years or implicitly conveyed by authors by simply using
the terms “MTM” or “pharmaceutical care” to describe
their intervention.
Our approach to categorizing interventions for KQ 1
relied primarily on the short descriptions in published
manuscripts and those we were able to obtain via email
inquiries. Their similarities or differences substituted
for any overarching taxonomy, because none that we
considered seemed to fit our purpose. Thus, we have
introduced intervention labels that, admittedly, do not
fully describe or account for clinical heterogeneity among
interventions. This approach limits our ability to make
definitive statements about the effectiveness of various
intervention components. We believe that the clusters and
categorizations we used are useful heuristics, but some
may regard them more as hypothesis generating than as
reflecting settled principles of classification.

Also based on feedback during the process of setting out
the scope of this review, we chose to include interventions
that were broader than the Medicare Part D MTM-defined
interventions. Put another way, we broadened our view
of patient populations and intervention criteria, and we
allowed studies not conducted in the United States into the
evidence base. This decision led us to include interventions
described as “pharmaceutical care,” which were generally
based on the pharmaceutical care model principles;9 it also
permitted us to examine investigations with elements of
pharmaceutical care or MTM that did not specifically label
the intervention as either MTM or pharmaceutical care.
These studies were often described as “clinical pharmacist
interventions.”

Finally, our search process was complicated by having to
ensure coverage of all terms that could be used to describe
MTM interventions over time. Adding to this challenge
was our effort to examine the gray literature, where we
thought we might find studies tilted toward effectiveness
and real-world program evaluation. As it turned out,
studies of these types of interventions were not indexed
similarly; for that reason, we needed to rely heavily on
hand searches of citation lists from key background
articles to identify possibly relevant studies for inclusion.
Thus, we may have missed some studies that might have
qualified for inclusion. Given the considerable diversity
in the evidence base we did have, however, we do not
think that any potentially missed studies would have
changed our conclusions in any material way. No metaanalyses included more than five studies; as a result, we
did not examine included studies for publication bias
quantitatively.

Furthermore, all the non-U.S. studies involved
interventions within single-payer health systems.
Hence, the interventions in this review constitute a more
heterogeneous group than if we had allowed only those
labeled as Medicare Part D MTM programs. This is
both a limitation and a strength. Although our approach
makes results more challenging to interpret, it enhances
our ability not to miss interventions that include MTM
components but lack the descriptor term “MTM.”

Limitations of the Evidence

As a body of evidence, the MTM literature evaluated
in this review has measured numerous outcomes. As
indicated in previous sections, very few outcomes, with
the exception of harms, remain completely unexamined.
Of the 44 studies in this review, we rated 28 as having
medium, low, or mixed risk of bias. The 44 studies
included 21 trials and 4 nonrandomized controlled studies.
In other words, the literature on this topic is not marked by
failure to consider important outcomes, universally high
risk of bias, or pervasively weak designs.

Studies did not often explicitly describe certain MTM
components. In cases when we could not determine
whether investigators had provided certain MTM
components (such as patient education and counseling
or coordination with other health care providers), we
contacted the authors to gain additional information
that would allow us to make an informed decision. We
were fairly permissive in interpreting the presence of the
MTM intervention components other than comprehensive
medication review. The main reason is that we recognized
that terms describing some components have evolved over
time and may have been absent from the lexicon in earlier

Despite these advantages, we were unable to identify
sufficient evidence on the majority of hypothesized
outcomes of MTM. In several instances, our inability
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to rate evidence as higher than insufficient came from
inconsistent and imprecise evidence or from a body
of evidence with high study limitations. The choice of
outcome measures in this body of evidence limited our
ability to come to conclusions in some instances. For
example, some studies did not focus on changes that
proponents might expect MTM services to produce.
Because effective MTM can either increase or decrease
expenditures or use of services based on the needs of
the patient, studies that did not prespecify the expected
direction of change had no way to interpret their results
as an appropriate change. Studies that demonstrated
inconsistent results in direction of change (i.e., some
showing an increase in resource use and others showing
a decrease) may well have been consistent in terms of
appropriate change, but because they generally failed to
establish a priori the direction in which they expected
to find an effect, we rated such evidence as indirect and
inconsistent.

intervention relative to usual care has been established.
Our review largely indicates insufficient evidence on
the primary question of effectiveness relative to usual
care. By definition, this limited what we could say about
comparative effectiveness.
Nonetheless, the widespread implementation of MTM
coexists with the urgent need for actionable information
for policy, program policies, and training. This clinical
and policy environment means that new research cannot
afford to address causal claims relative to usual care first,
followed by comparative effectiveness of the intervention
elements in a relatively controlled environment, and finally,
program evaluation of real-world implementation, all in
sequential order.
In prioritizing among various research goals, therefore,
funders may wish to consider the relative value of
new evidence on overall effectiveness, effectiveness of
implementation features, and program implementation
and accountability. Trial research in narrow clinical
settings can address questions of effectiveness but may
lack applicability to real-world implementation. Likewise,
evaluations of real-world programs with variable fidelity
to interventions can answer questions about process
and implementation, but they offer limited information
on effectiveness. Research prioritization exercises will
also need to account for already commissioned MTM
intervention studies.

Similarly, studies often used nonstandardized or
idiosyncratic measures for outcomes such as adverse
events, adherence, and expenditures or costs; this tendency
limited our ability to meta-analyze results. When studies
focused on specific outcomes, they were often significantly
underpowered to detect differences between groups (i.e.,
they did not meet optimal information size criteria). As a
result, we rated several studies as imprecise.
MTM intervention studies are largely practice based
and incorporate substantial heterogeneity in specific
intervention elements and in patient populations targeted.
Yet the evidence is sharply constrained in its ability
to inform questions about the effectiveness of specific
MTM components or intervention features (KQ 3 in our
review) because study designs did not often capitalize on
variants in MTM programs for a prospective evaluation
of outcomes by those variants. Neither did they measure
fidelity to intended MTM elements for post hoc evaluation.
Similarly, the relatively untargeted nature of the MTM
interventions meant that, in many studies, only small
numbers of patients had any one specific condition, and
most studies did not measure patient characteristics beyond
age and sex, thus limiting our ability to address KQ 4 in
our review. For this reason, the evidence we identified for
this review was most relevant for KQ 2.

For new studies focusing on causal claims, a critical gap
relates to the failure to specify the expected direction
of effect. New research requires a strong theoretical
foundation to help specify causal mechanisms and
hypothesized effects. Without such an edifice, future
research will continue to produce inconsistent and
uninterpretable results.
Heightened attention to causal mechanisms will also help
researchers convey their understanding of what outcomes
these types of interventions are likely to influence. For
instance, how should researchers wishing to establish
direct causal links between MTM programs and outcomes
evaluate distal outcomes such as patient-centered outcomes
and resource utilization? This effort requires a better
understanding of the relationship between proximal
outcomes such as “drug therapy problems identified and
resolved” and distal outcomes. For instance, MTM may
reduce outpatient visits to address side effects. MTM may
also result in the need for further testing and evaluation
for some patients, which could, in turn, result in more
rather than fewer outpatient visits. Unless the nature of
change resulting from MTM is specified in relation to

Research Gaps

In many bodies of research, questions regarding the
comparative effectiveness of specific intervention
components or implementation features are best answered
after clear evidence of the overall effectiveness of the
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Conclusions

goals of drug therapy, studies cannot assert benefit or
harm. Further, drug therapy problems are diverse and may
not all have the same causal relationship to health, quality
of life, patient satisfaction, or resource use outcomes.
Furthermore, a causal model of these distal outcomes may
need to take into account the competing or complementary
contributions of MTM, new models of health care delivery
(e.g., patient-centered medical homes), and other quality
improvement interventions.

The evidence base offers low evidence of benefit for a
limited number of intermediate and health utilization
outcomes. We graded the evidence as insufficient for
most outcomes because of inconsistency in direction,
magnitude, and precision, rather than lack of evidence.
Wide variations in populations and interventions,
both within and across studies, likely explain these
inconsistencies. Given the widespread implementation
of MTM and urgent need for actionable information,
optimal investments in new research require a process of
research prioritization in which the value of information
from each proposed study is carefully considered. Studies
designed to identify causal relationships between MTM
interventions and their outcomes require adequate controls
for confounding but may offer limited information on
which factors explain program success or failure. Studies
designed to explore the reasons for program success or
failure using qualitative or single-arm designs may offer
hypothesis-generating rather than hypothesis-confirming
insights on MTM effectiveness. New research, regardless
of specific focus, will likely continue to find inconsistent
results until underlying sources of heterogeneity are
accounted for.

Investigators embarking on new studies focusing on causal
links between MTM and outcomes may wish to consider
the limitations of studies based on secondary data from
existing MTM programs that use opt-in/opt-out patient
enrollment mechanisms. Although these studies may
provide invaluable information on process measures such
as patient engagement, underlying issues of confounding
severely limit the validity of causal claims from such
studies.
Regardless of the goal of their future research,
investigators should consider issues of sample size to
ensure precision of their results. This issue is particularly
relevant when evaluating outcomes likely to occur in
smaller subgroups defined by patient risk, context, or
highly adapted intervention features. Innovative designs
(e.g., stepped wedge trials, statistical process control, timeseries analysis, simulations, and factorial experiments)
may permit both rigor and adequate sample size within
the context of real-world implementation. With careful
attention to fidelity, new studies may also inform questions
about the effectiveness of intervention components and
implementation features. Mixed-methods approaches
may allow more information on variations in context
and implementation. Such designs may also help inform
our understanding of critical training elements for MTM
service providers.
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