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ABSTRACT

BACKGROUND: Understanding how treatments work in the real world and in 
real patients is an important and complex task. In recent years, compara-
tive effectiveness research (CER) studies have become more available for 
health care providers to inform evidence-based decision making. There 
is variability in the strengths and limitations of this new evidence, and 
researchers and decision makers are faced with challenges when assess-
ing the quality of these new methods and CER studies. 

OBJECTIVES: To (a) describe an online tool developed by the CER 
Collaborative, composed of the Academy of Managed Care Pharmacy, the 
International Society for Pharmacoeconomics and Outcomes Research, 
and the National Pharmaceutical Council, and (b) provide an early evalu-
ation of the training program impact on learners’ self-reported abilities to 
evaluate and incorporate CER studies into their decision making. 

METHODS: To encourage greater transparency, consistency, and uniformity 
in the development and assessment of CER studies, the CER Collaborative 
developed an online tool to assist researchers, new and experienced clini-
cians, and decision makers in producing and evaluating CER studies. A 
training program that supports the use of the online tool was developed to 
improve the ability and confidence of individuals to apply CER study find-
ings in their daily work. Seventy-one health care professionals enrolled 
in 3 separate cohorts for the training program. Upon completion, learners 
assessed their abilities to interpret and apply findings from CER studies by 
completing on online evaluation questionnaire.

RESULTS: The first 3 cohorts of learners to complete the training program 
consisted of 71 current and future health care practitioners and research-
ers. At completion, learners indicated high confidence in their CER evidence 
assessment abilities (mean = 4.2). Learners reported a 27.43%-59.86% 
improvement in capabilities to evaluate various CER studies and identify 
study design flaws (mean evaluation before CER Certificate Program [CCP] 
scores = 1.86-3.14 and post-CCP scores = 3.92-4.24). Additionally, 63% of 
learners indicated that they expected to increase their use of evidence from 
CER studies in at least 1-2 problem decisions per month. 

CONCLUSIONS: The CER Collaborative has responded to the need for 
increased practitioner training to improve understanding and application of 
new CER studies. The CER Collaborative tool and certificate training pro-
gram are innovative solutions to help decision makers meet the challenges 
they face in honing their skills to best incorporate credible and relevant 
CER evidence into their decision making. 
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CONTEMPORARY SUBJECT

Health care decision makers, including pharmacists, 
clinicians, administrators, and pharmacy and thera-
peutics (P&T) committee members, align scientific 

evidence with therapeutic guidelines and drug coverage poli-
cies. Their responsibilities extend beyond determining whether 
a treatment or intervention works to also include the evaluation 
of how well a treatment or intervention works compared with 
other treatment options in the populations they care for. Often 
there is a notable gap between the evidence desired and the 
evidence available at the time of decision making.1 Decision 
makers often desire additional information on longer-term out-
comes, comparisons of multiple treatment options, or assess-
ments of treatment effectiveness in “real-world” settings based 
on patient populations or provider settings similar to their 
own. To help bridge this gap, there is an increasing interest 
and investment in comparative effectiveness research (CER).2 

• In recent years, formulary decision makers have demonstrated an 
interest in comparative effectiveness research (CER) and in using 
CER studies to inform their coverage and reimbursement policies.

• Despite this interest, barriers such as insufficient awareness and 
understanding of CER methods and a lack of tools to assess the 
quality of CER studies prevent its widespread use by formulary 
decision makers. 

• Without skills and training in new CER methodology, formulary 
decision makers may not feel equipped to evaluate or use CER 
findings for decision making, even when studies provide invalu-
able information.

What is already known about this subject

• The CER Collaborative tool and certificate training program are 
resources designed to help formulary decision makers strengthen 
their CER knowledge and skills in order to evaluate CER studies 
in a transparent and consistent fashion. 

• The CER Collaborative certificate training program improves par-
ticipants’ confidence to critically appraise diverse CER study designs 
and use evidence from CER studies in their decision making. 

• Innovative solutions are necessary in order for practitioners to 
develop the necessary skills and capabilities to incorporate evi-
dence from CER studies in their decision making. 

What this study adds
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recently recommended the development of tools to aid in the 
quality assurance and quality assessment of CER, as well as 
development of training for the producers and users of CER on 
how to generate, interpret, and apply CER findings.16,17

With this in mind, the CER Collaborative developed a tool 
and a training program to help address this need for real-
world understanding and application of CER studies.18 The 
purpose of this article is to (a) provide an overview of the CER 
Collaborative online tool and training and (b) present baseline 
evaluation data on the impact of the tool and program reported 
by the first cohort of learners on self-reported abilities to inter-
pret and use CER study findings. 

■■  The CER Collaborative and Tool Development
The Academy of Managed Care Pharmacy, International Society 
for Pharmacoeconomics and Outcomes Research, and National 
Pharmaceutical Council comprise the CER Collaborative. The 
collaborative was formed to provide greater uniformity and 
transparency in the evaluation and use of evidence for cover-
age and health care decision making, with the ultimate goal of 
improving patient outcomes.17 Its work is based on the premise 
that a uniform and well-accepted approach to CER assessment 
enables clear communication between researchers developing 
evidence and decision makers using evidence.

Development of the tool began with an extensive literature 
review of current CER methods, which was conducted by 5 
task forces with membership representing various stakeholders 
from pharmacy practice, academia, industry, and health insur-
ance plans. Four of the task forces were charged with review-
ing available good practice standards and reports for various 
study designs (prospective observational, retrospective obser-
vational, decision modeling, and NMA). These elements were 
then evaluated to determine relevance from a health care deci-
sion maker’s perspective. Next, questionnaires with domains 
and indicators were developed to assess the relevance and  
credibility of each study design (Table 1).19 To provide instruc-
tion on how to use the questionnaires, white papers and an 

A large part of the CER investment extends beyond traditional 
randomized controlled trials (RCTs) to include varying and 
newer study designs and analytic techniques (e.g., pragmatic 
clinical trials, observational studies, decision-modeling tech-
niques, and indirect treatment comparisons/network meta-
analyses) to inform decision making.3

Decision makers want and need evidence on how various 
interventions work compared with other treatment alternatives, 
and CER studies using newer study designs can be helpful when 
evidence from direct, head-to-head, RCTs are missing.4 Evidence 
from other CER studies, such as indirect treatment comparisons 
or network meta-analyses (NMA), can fill these gaps when com-
parisons across treatment options are lacking. For example, to 
assess the benefits of using alendronate, risedronate, and teripa-
ratide for the risks of vertebral, hip, and nonvertebral/nonhip 
fractures, the NMA technique was used to evaluate the evidence 
from 32 RCTs to inform benefit design.5 Understanding how to 
use evidence from newer techniques, such as NMA, allows deci-
sion makers to assess a broad range of comparisons with greater 
confidence and to improve decision making.5,6

In other scenarios, decision makers need to understand how 
various study designs may impact the relevance and credibil-
ity of the evidence used to inform care pathways and clinical 
practice guidelines. For example, differences exist between 
cholesterol treatment guidelines from the American Heart 
Association and American College of Cardiology (AHA/ACC) 
and the National Lipid Association (NLA). The AHA/ACC 
guidelines are primarily based on evidence from RCTs, system-
atic reviews, and meta-analyses of trials on atherosclerotic car-
diovascular disease outcomes.7 In contrast, the NLA guidelines 
include these trials as well as observational and genetic stud-
ies. The NLA developers recognized that, by limiting evidence 
to only that of RCTs, the results may not be generalizable to 
patients who are different from the populations studied in the 
trials. The differences in the evidence reviewed and guidelines 
followed alter recommended cholesterol treatment thresholds 
and modalities such as lifestyle and drug therapy.7,8 Clinicians 
need to determine which evidence guidelines are most relevant 
to their decision-making environment. 

In recent years, there has been increased interest on 
behalf of formulary decision makers, such as the Academy 
of Managed Care Format Committee, to use CER to inform 
coverage and reimbursement policies.9-11 Despite this interest, 
challenges exist because of the lack of perceived relevance of 
the evidence, insufficient awareness and understanding of the 
methods used to generate this information, and a lack of tools 
to assess the quality of the studies.12-14 The lack of tools and 
guidance on how to evaluate and use these new or unfamiliar 
study designs creates the possibility of 2 undesirable out-
comes: (1) misinterpretation of new study data or (2) critical  
information not being used to inform decision making.15 To 
help solve these challenges, various roundtables and task forces 

Component

1. Assessment 
of Individual 
Studies

Questionnaires assessing relevance and credibility
• Retrospective observational
• Prospective observational
• Modeling
• Network meta-analysis/indirect treatment comparison

2. Synthesize  
a Body of  
Evidence

Questionnaires assessing comparative net benefit and 
certainty
• ICER Evidence Rating Matrix

aSee www.CERCollaborative.org.
CER = comparative effectiveness research; ICER = Institute for Clinical and 
Economic Review.

TABLE 1 CER Collaborative Toola 
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online tool were developed to correspond to each study design 
and explain how to determine if the credibility and relevance of 
a study was sufficient to consider in decision making.20-22 

To further help formulary decision makers evaluate the 
entire body or totality of evidence (e.g., all study findings in 
context), the fifth task force adapted an existing, widely used 
framework for synthesizing a body of evidence. The Institute 
for Clinical and Economic Review (ICER) Evidence Rating 
Matrix was adapted based on its validity, reliability, prior use, 
practicality, ease of use, and comprehensiveness.23 This rating 
matrix includes questions to assess the comparative net benefit 
and the corresponding certainty from all the evidence. 

The questionnaires, white papers, and adapted ICER matrix 
were combined into a publicly accessible, web-based tool. 
This tool is divided into 2 components. The first component, 
“Assessing Individual Studies,” uses the questionnaires to 
assess the credibility and relevance of the 4 different types of 

study designs. The second component, “Synthesize a Body of 
Evidence,” helps the decision maker use the ICER Evidence 
Rating Matrix as a framework for organizing evidence from 
multiple studies and study designs (Table 1).24 The online tool 
guides users through the analysis to reach an evidence rating, 
which is an important input to the decision-making process. 

■■  The CER Certificate Program 
The initial work of the CER Collaborative was successful 
in generating a consensus approach and well-constructed 
tool. However, active participation and input from various 
stakeholder experts did not automatically result in rapid 
adoption of new tools and guidelines. Thus, the next step for 
the CER Collaborative was to disseminate the tool and guid-
ance through an educational approach. To make the CER 
Collaborative online tool accessible to new users, an online 
educational program was launched in 2014. 

CER = comparative effectiveness research.

FIGURE 1 The CER Certificate Program Guide to the Comparative Effectiveness Research Tool 
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The CER Certificate Program (CCP), a web-based interac-
tive course, was designed to teach pharmacists and other 
decision makers about CER study methods and how to use the 
CER Collaborative online tool.25 This program was developed, 
designed, and delivered through a partnership between the 
CER Collaborative and the University of Maryland School of 
Pharmacy. It was designed around the framework set by the 
CER Collaborative and the resources established as standards 
in the field (Figure 1). 

The CCP is a course approved by the Accreditation Council 
for Pharmacy Education and is composed of 5 online, self-
paced modules with background content, step-by-step instruc-
tions, and case-based application. The 5 modules cover 4 
study designs relevant to CER, as well as guidance on how to 
synthesize a body of evidence. The trainees remain engaged in 
the program through active learning exercises and case stud-
ies. The 19 credit-hour certificate concludes with an interactive 

workshop among the trainees held either in person or via a 
synchronous web-based teleconference (Table 2). During the 
workshop, teams of participants apply the information and 
skills gained throughout the program to make an evidence-
based recommendation to a P&T committee by using studies 
from the literature. The methods and concepts included in this 
program are universally applied, so any health care decision 
maker interested in obtaining CER training can benefit. 

■■  Methods 
In October 2014 and April 2015, the CCP successfully certified 
3 cohorts that consisted of 71 learners (Table 3). To obtain a 
certificate of completion, learners completed evaluation ques-
tionnaires after the live, interactive workshops (Module 6).  
The data obtained from the questionnaires provided an  
assessment of the program impact on the learners’ self-assessed 
abilities, confidence, and use of CER studies. The questionnaires 

Module Contact Hours Topic

Module 1  
(online)

1 hour Introduction to Comparative Effectiveness Research 
• Define CER and describe sources of CER evidence (e.g., observational and synthesis studies and randomized 

controlled trials).
• Differentiate among study designs by categorizing and characterizing (a) prospective and retrospective observa-

tional studies, (b) indirect treatment comparison/network meta-analysis, and (c) modeling study designs.
• Clearly articulate evidence needs and factors that can impact study relevance for a minimum of 2 decision- 

making scenarios.
Module 2  
(online) 

3 hours The Value of Prospective and Retrospective Observational Studies in Comparative Effectiveness Research
• Use case examples to assess the value of an observational study in comparative effectiveness research.
• Apply CER principles to examples from the literature using the CER Collaborative online tool.
• Analyze research studies for bias and critically examine the source, impact, and treatment of biased studies in 

CER.
Module 3  
(online) 

 3 hours Modeling Studies
• Recognize and explain modeling methods.
• Distinguish among analytic methods used in modeling and identify sources of bias in modeling studies.
• Using the CER Collaborative tool, assess a published modeling study and evaluate the usefulness in addressing a 

CER question.
Module 4  
(online) 

2 hours Indirect Treatment Comparisons
• Understand the rationale for indirect treatment comparisons (ITC) and recognize CER studies on indirect  

treatment comparisons when presented with a variety of current literature.
• Identify the strengths and limitations of ITCs.
• Use the CER Collaborative tool to assess a published study.

Module 5  
(online) 

2 hours Synthesizing a Body of Evidence in Comparative Effectiveness Research
• Recognize the value of the ICER Evidence Rating Matrix tool to health care decision makers.
• Critically appraise comparative net benefit and the level of certainty from a body of evidence.
• Synthesize studies to generate an evidence rating with the ICER Evidence Rating Matrix tool.

Module 6  
(interactive  
workshop) 

4 hours (self-paced)

4 hours (on-site or 
teleconference  

session) 

Skills Demonstration: Assessing CER Studies and Synthesizing CER Literature
• Use a case study example to formulate a research question aimed at comparing the effectiveness of 2 or more 

treatments.
• Select the appropriate CER tools, assess the relevance and credibility of the evidence, and synthesize the  

evidence using the appropriate CER tools.
• Prepare and conduct a presentation of decision and rationale.

aSee www.pharmacists4knowledge.org.
CER = comparative effectiveness research; ICER = Institute for Clinical and Economic Review.

TABLE 2 CER Certificate Programa 
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included Likert-scale and open-ended questions to evaluate 
learners’ self-assessed ability to use the online CER Collaborative 
tool and resources, recognize and evaluate CER study designs, 
apply knowledge and skills obtained to new problem decisions 
in their work settings, and use transparent methods to facilitate 
the assessment of CER (Table 4). All data were de-identified. 
The protocol for this study was approved by the University of 
Maryland, Baltimore, Institutional Review Board. 

■■  Results
Seventy-one learners successfully completed the CCP in 3 
cohorts—1 group in October 2014 and 2 groups in April 2015. 
The majority of the learners were pharmacists; however, 1 
physician and 7 students also participated in the program. 
All learners successfully completed the program evaluation 
after finishing the program. Learners indicated that the CCP 
prepared them to demonstrate and apply CER to formulary 
and/or medical decision making by increasing their abilities 
to evaluate CER methodological rigor and synthesize a body 
of evidence (Table 4). When asked to estimate the number 
of problem decisions in which CER evidence would be used, 
63% of the learners indicated they expected to increase the use 
of CER studies in at least 1-2 problem decisions per month. 
With respect to their self-assessed abilities to apply and inter-
pret CER studies before and after the CCP training, the mean 
incremental change across all categories ranged from 27.43% to 
59.86%, with the lowest being the ability to distinguish among 
observational studies versus RCTs, and the highest being the 
ability to use the CER tool for analysis and synthesis (Table 5). 
Overall, learners indicated that they were highly confident in 
their CER evidence assessment abilities at program completion.

■■  Discussion
Decision makers need to make treatment and formulary 
decisions based on sound evidence. To comparatively evalu-
ate which treatments work best for which patients, decision 

makers must be equipped to evaluate the ever-expanding and 
ever-diverse CER published literature. This requires decision 
makers to demonstrate familiarity with the broad range of 
methods that go beyond randomized controlled clinical trials 
and to understand the nuances of the range of diverse study 
designs employed in CER. 

The CER Collaborative online tool and CCP are examples 
of new and innovative approaches designed to equip decision 
makers with the necessary resources to critically appraise CER 
studies. The online tool and the training program walk the user 
through a step-by-step process of evidence assessment, high-
lighting critical elements of study design to be assessed when 
evaluating studies. Through these resources, decision makers 
who are unfamiliar with newer and diverse CER studies can 
apply, with more confidence, the evidence from these studies 
in their decision making. 

Learners who completed the CCP recognized the importance 
and value of being able to adequately interpret study findings 
for sound decision making. After completing the program, 
they reported increased confidence in their ability to critically 
appraise diverse CER study designs and indicated that they 
would be more inclined to use the skills and resources gained 
through the program in their routine decision-making prac-
tices. More than half of the learners reported that they intended 
to incorporate CER evidence into 1-2 problem decisions per 
month. While the training program was described as time and 
resource intensive, the majority of the learners found it valuable. 

Program evaluation data indicate that the largest improve-
ment in self-reported ability after taking the program was the 
ability to use the CER tool (Table 5). This is most likely because 

Cohort 
Professional 

Identification 
Number of  
Learners Total 

October 2014: 
AMCP Nexus 

Pharmacists 14  18
Physicians 1
Othera 3

April 2015:  
Kaiser Permanente 

Pharmacists 31  32
Physicians 0
Othera 1

April 2015:  
AMCP Annual 
meeting

Pharmacists 18  21
Physicians 0
Othera 3

aOther = students, health economics and outcomes researchers, and consultants.
AMCP = Academy of Managed Care Pharmacy. 

TABLE 3 Characteristics of All Learners (N = 71) 

At the conclusion of the CER Certificate Program, I was prepared to:

Assessment 
Likert Scale Mean 
(1-5) and 95% CI

Likert Scale Median 
(1-5)

Demonstrate the use of CER 
in health care clinical and  
formulary decision making.

 4.35 (4.21-4.48) 4

Evaluate appropriateness and 
methodological rigor of a 
single observational or  
synthesis study.

 4.32 (4.19-4.45) 4

Apply CER findings using 
available tools to current  
medication-related decisions.

 4.26 (4.12-4.41) 4

Synthesize the literature 
across research designs.

 4.25 (4.12-4.38) 4

Practice CER study  
assessment in my work.

 4.17 (4.02-4.31) 4

Note: 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree. 
CER = comparative effectiveness research; CI = confidence interval. 

TABLE 4 Learner Self-Assessed Abilities at 
Completion (N = 71)
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research can increase the likelihood that the research produced 
will be relevant and credible for end users when designing, 
conducting, and reporting studies. 

Limitations
There are 2 limitations that need to be noted with this early 
report, which was based on the first 3 learner cohorts. First, 
the numbers are small. As additional cohorts of learners com-
plete the program, future analyses of their program evaluation 
data will allow an assessment using larger numbers. A second 
limitation is the self-reported data obtained from a one-time 
evaluation at completion of the CCP, with learners reporting on 
how they expect to use what they learned, not how they actu-
ally used it. This reporting does not determine whether or not 
learners used the information in their day-to-day work envi-
ronments. Learners are now being asked to complete follow-up 
questionnaires at 2 and 6 months after completion of the CCP. 
Future analyses will examine how learners report actual use of 
the knowledge and skills gained in practice.

■■  Conclusions 
To ensure that the clinical workforce has the requisite capa-
bilities, the CER Collaborative developed an online tool and 
educational programming for practitioners to hone their CER 
knowledge and skills in order to enhance transparency and 
consistency in evidence evaluation. Based on data from the first 
3 cohorts of learners enrolled in the CCP, it appears that the 
online training program increased the awareness, confidence, 
and skills to assess and apply CER evidence in day-to-day prac-
tice. Future evaluations are needed to assess the association of 
clinician awareness and understanding of newer CER meth-
ods with proper interpretation and use of CER study results, 
informed decision making, and improved patient care.

the learners were unfamiliar with the tool before enrolling in 
the CCP. Their increased ability to use the CER tool, however, 
can be attributed to consistent use of the tool throughout the 
program. The ability to evaluate indirect treatment compari-
sons was the second largest improvement reported by learners 
(44%). Learners’ reported average baseline ability to evaluate 
indirect treatment comparisons was 2.31, the second lowest 
among all assessments (Table 5). This indicates that before 
completing the program, learners were not familiar with 
this newer and complex study design. The smallest change 
in self-reported ability was the ability to distinguish among 
observational study designs versus RCTs and to assess relative 
advantages and disadvantages in decision making (27.43%). 
This is largely because of learners’ familiarity with these study 
designs, as indicated by a higher average baseline score (3.14) 
before participating in the CCP. 

It is unknown if the CER Collaborative tools alone may 
improve the transparency, clarity, and uniformity of CER 
evaluation. As seen in the CCP learners’ self-assessments, at 
baseline practitioners perceived a lack of ability to assess, ana-
lyze, and evaluate new CER studies. Participants in the CCP 
had the chance to not only learn about these types of new CER 
study designs but to apply the information to practical case 
studies. The CER Collaborative tool and CCP offer benefits for 
producers and users of CER. For students and managed care 
or drug information residents beginning their careers, the CCP 
provides a foundation to critically appraise and synthesize evi-
dence. Existing practitioners, who often are familiar with RCTs 
and systematic reviews, can expand their confidence in using 
newer CER studies and apply study findings to real-world 
settings, compare multiple treatment options, or understand 
the impact for longer-term outcomes. In parallel, producers of 

Rate your professional capabilities in using CER in decision making BEFORE and AFTER this training. 

Assessment 
Mean Before 

(1-5)
Mean After 

(1-5)

Mean Incremental  
Change (%)  
and 95% CI

Use the online CER tool for analysis and synthesis. 1.86 4.18  +59.86 (53.16-66.56)
Evaluate indirect treatment comparison studies and their usefulness in decision making. 2.31 4.06  +43.75 (37.72-49.78)
Assess the value of an observational study in CER by examining its relevance and credibility. 2.64 3.99  +33.68 (28.92-38.44)
Use transparent methods to detect the presence of confounding in a case example. 2.57 3.92  +33.68 (28.92-38.44)
Confidence in my meaningful input into evidence-based decision making in my work setting. 2.93 4.18  +31.25 (26.14-36.36)
Evaluate observational studies and their usefulness in decision making. 2.85 4.08  +30.90 (25.55-36.25)
Analyze research studies for selection bias and information bias and critically examine the  
source, impact, and treatment of bias in CER studies.

2.88 4.11  +30.90 (25.91-35.89)

Distinguish among observational study designs versus randomized control trials and assess  
relative advantages and disadvantages in decision making.

3.14 4.24  +27.43 (22.67-32.19)

Note: 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree. For incremental differences, each numeric increase (e.g., going from 1 to 2) was assigned 
a 25% change in value.
CCP = CER Certificate Program; CER = comparative effectiveness research; CI = confidence interval. 

TABLE 5 Learner Self-Assessed Abilities Before and After CCP (N = 71)
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