1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Am Coll Clin Pharm. Author manuscript; available in PMC 2023 January 01.

-, HHS Public Access
«

Published in final edited form as:
JAm Coll Clin Pharm. 2022 January ; 5(1): 99-106. doi:10.1002/jac5.1557.

Research and Scholarly Methods: Pragmatic Clinical Trials

Onyeche Oche, BPharm, MBA-HCAL, Chaorong Wu, Ph.D.2, Logan T. Murry, Pharm.D.1,
Korey A. Kennelty, Pharm.D., Ph.D.13

lUniversity of lowa, College of Pharmacy, Department of Pharmacy Practice and Science, lowa
City, lowa, USA

2University of lowa, Institute for Clinical and Translational Science, lowa City, lowa, USA

SUniversity of lowa, Carver College of Medicine, Department of Family Medicine, lowa City, lowa,
USA

Pragmatic clinical trials (PCTs) have received increased attention within health services and
pharmacy practice research due to their ability to test interventions in the real world, with
emphasis on implementation and scalability in diverse practice environments. The purpose
of this article is to introduce the PCT research design to health service and pharmacy
practice researchers, followed by considerations and recommendations for conducting
successful PCT research. It is organized into three parts, including a definition of PCTs,

the process of selecting a PCT design, and general considerations and recommendations

of PCTs. We conclude with the applications and trends in the use of PCTs in pharmacy
research.

Part 1. Defining Pragmatic Trials

PCTs are conducted to answer the important question of how a treatment or intervention
works in a normal, “real-world scenario” using a heterogeneous “real-world population”

to test the effects (Gamerman et al. 2019). While no consistent definition exists in the
literature, there are a number of study elements that are often used to define PCTs.

First, study participant eligibility requires little selection outside the clinical indication

of interest. PCTs have minimal subject inclusion and exclusion criteria since the design

is meant to reflect the population for which the intervention or treatment is intended.
Second, it is important that the study setting, including clinicians, clinical staff, patients, and
other stakeholders involved in the intervention or treatment, are reflective of the naturally
occurring environment and organizational structure. Finally, PCTs can be identified by the
types of outcomes and endpoints of interest, focusing on the data that is readily available and
collected within the context of routine care.
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Differences between Pragmatic and Explanatory Trials

Two statisticians, Daniel Schwartz and Joseph Lellouch, designated the two types of
randomized clinical trials (RCTs) as ‘explanatory’ and ‘pragmatic’ (Schwartz & Lellouch
1967). In their 1967 paper, they described the explanatory approach to clinical trials as

one which focuses on determining if a difference exists between two treatments, and the
pragmatic approach as one focused on providing results that are more applicable to clinical
practice and decision making (Schwartz & Lellouch 1967).

While an explanatory study is highly controlled in terms of the research environment as
well as what groups of individuals are exposed to the treatment or intervention, a pragmatic
trial depicts more normal or ‘real life’ conditions (McMahon 2002). General differences
between traditional, explanatory RCTs and PCTs are presented in Table 1 (Weinfurt 2021).
Explanatory studies focus results on outcomes or endpoints that are relatively unaffected by
the context and health systems that patients may be exposed to. As a result, explanatory
trials often lack generalizability to routine clinical practice (Sedgwick 2014), whereas
pragmatic trials, which are undertaken in the typical conditions of the healthcare system

in which stakeholders work (Zwarenstein 2017), are generalizable to clinical practice.

Contextualizing pragmatic trials within a broader spectrum of possible

research designs

Research designs often used in pharmacy practice research include, but are not limited

to, experimental, quasi-experimental, observational, qualitative, and mixed method designs
(Awaisu et al. 2019). Experimental research designs are used to evaluate cause and effect
relationships between a set of independent and dependent variables as shown in Figure

1 below (Portney 2020). PCTs largely fall within the category of experimental research
designs, characterized by the random assignment of participants to at least two comparison
groups (Portney 2020). Some may also fall within the category of exploratory trials, which
are observational and seek to find relationships between variables (Portney 2020).

Differentiating Experimental Research Designs (Pragmatic Clinical Trials)

from other Research Designs Used in Pharmacy Practice Research

Experimental research designs, including PCTs, differ from other research designs used in
pharmacy practice. Quasi-experimental designs, for instance, are similar to experimental
designs in structure, but do not involve randomization, making them useful when
randomization is either impossible or unethical (Portney 2020). Observational designs,
unlike experimental and quasi-experimental designs, do not involve any experimentation
but may be used to find relationships among variables and develop hypotheses which can
be tested using PCTs (National Institutes of Health 2016). Mixed method designs integrate
both qualitative (descriptive) and quantitative elements, making them a good study design
for conducting experiments quantitatively and describing populations qualitatively.

In pharmacy practice research, commonly used mixed method designs include the
concurrent or convergent parallel design, exploratory sequential design, explanatory
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sequential design, and the embedded design (Hadi et al. 2013, Pluye & Hong 2014). The
choice of one type of mixed methods design over another depends on the research question
being answered or the outcome that is desired. For instance, where a research question
requires first collecting data using a quantitative method, followed by an explanation of
that data using a qualitative method, an explanatory sequential design will be the design of
choice (Creswell 2014).

Important standards to know when conducting pragmatic trials

The Pragmatic—Explanatory Continuum Indicator Summary tool (PRECIS-2)

Although clinical trials can be pragmatic or explanatory, most are a continuum and tend
to have components of both elements in varying degrees (Williams et al. 2015). The
nine-domain PRECIS tool (PRECIS-2 wheel) was developed to guide researchers into
prospectively determining the extent to which their trials are pragmatic or explanatory in
nature (Loudon et al. 2015).

According to the article by Loudon and others (Loudon et al. 2015), these domains

include eligibility (the basis for trial participant selection), recruitment (manner of recruiting
participants), setting (trial location), organization (expertise and resources required for
intervention delivery), flexibility-delivery (manner of intervention delivery), flexibility-
adherence (ways to ensure adherence to the intervention), follow-up (close monitoring),
primary outcome (the extent of relevance), and primary analysis (the extent of data
inclusion). In the PRECIS-2 wheel, each domain is scored on an explanatory-pragmatic
scale from 1 (very explanatory) to 5 (very pragmatic).

The Consolidated Standards of Reporting Trials (CONSORT)

The CONSORT Group developed the CONSORT Statement to address challenges
associated with the inadequate reporting of randomized controlled trials (RCTs). The focus
of the statement is on reducing bias (internal validity), while improving a trial result’s
applicability, that is, generalizability or external validity (Zwarenstein et al. 2008).

According to the article by Schulz and others (Schulz et al. 2010), the statement consists of
minimum recommendations for trial reporting in a complete and clear manner, facilitating
thorough analysis and subsequent interpretation. The evidence-based CONSORT statement
consists of a 25-item checklist and a flow diagram with information on the design, analysis,
and interpretation of a trial (found in the checklist), as well as the progress of all participants
through the trial (found in the flow diagram). Often, journals require authors to include the
CONSORT diagram and checklist when submitting a manuscript for RCTs.

Part 2. Selecting A PCT Design

Clinical trial study designs include parallel group, cross-over, factorial, cluster randomized
trial, equivalence trial, and adaptive trial designs (Greenberg 2015). In addition, the stepped
wedge design has become increasingly used in pharmacy practice research. A brief but
concise description of these designs, including their use, advantages, and disadvantages is
illustrated in Table 2.
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Important factors that guide the choice of a study design include the type of research
question or research hypothesis, expertise of the investigator, availability of data, and
funding opportunities (Awaisu et al. 2019). In pharmacy practice research clinical trials,
factors to consider when selecting a study design include the number and characteristics

of treatments to be compared, characteristics of the disease under study, study objectives,
timeframe, treatment course and duration, carry over effects, duration of the study, cost and
logistics, patient convenience, ethical considerations, statistical considerations, study subject
availability, and inter and intra subject variability (Nair 2019).

Although many different study designs can be used to conduct PCTs as shown in Table 2,

it is important that their characteristics help to answer the research question in the mind of
a researcher determining which one to use. For instance, where two or more interventions
can be given concurrently, the factorial or parallel arm design would be deemed appropriate
(Nair 2019). On the other hand, when the time between inclusion of subjects into a study
and assessment of the results is short compared with the time taken to recruit study subjects,
the adaptive design would be considered suitable (Nair 2019).

Part 3: General Considerations and Recommendations of PCTs

When conducting PCTs in pharmacy practice research, recognizing certain considerations
and recommendations from successful PCT researchers or studies can be invaluable.
Gamerman and others (Gamerman et al. 2019), describe the 4 key design elements that
should be considered minimum requirements of a PCT, including: 1) enrolling a real-world
population; 2) conducting the trial in a real-world setting; 3) capturing relevant outcomes
important to inform optimal healthcare treatment decisions; and 4) using an appropriate
comparison arm (Gamerman et al. 2019).

1) Enrolling a real-world population

An ideal PCT is described as one which reflects the population for which the treatment is
intended, is conducted at a high standard of quality, has a control group which receives an
acceptable standard of care, and produces outcomes that are meaningful (Ford & Norrie
2016; Godwin et al. 2003).

2) Conducting the trial in a real-world setting

According to Margolis and others (Margolis et al. 2020), important design elements of

a PCT include broad eligibility with few exclusions, an intention-to-treat analysis (which
means that all participants are analyzed on the basis of the group to which they were
randomized and not on the basis of their treatment adherence), and recruitment through
usual clinic appointments.

Also, in their 2016 article (Ford and Norrie 2016), the authors draw attention to the
challenges of enrolling trial participants, as many clinical trial subjects are comparatively
healthier than the general population, making generalizing the results quite futile. To
increase the number and representativeness of the sample, they suggest using financial
incentives, minimizing inclusion and exclusion criteria, and reducing the number and
complexity of study visits, procedures, and questionnaire burden.
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3) Capturing relevant outcomes important to inform optimal healthcare treatment

decisions

Outcomes of interest in clinical trials include morbidity, mortality, functional status, quality
of life, and resource use and costs (Welsing et al. 2017). Consideration should be given

to the appropriate selection of outcomes considered relevant for stakeholders (including
administration, patients, and providers), and supportive of clinical decision-making.

4) Using an appropriate comparison arm

In PCTs, arms refer to groups of participants that either receive or do not receive

an intervention. Experimental arms, which receive the intervention, are compared to
control arms which might be active (receiving an active therapy) or placebo (receiving

an inactive therapy). Selecting an appropriate comparison arm is important because it
provides information that allows relevant treatment decisions to be made for patients

seen subsequently (Gamerman et al. 2019). To ensure comparability in treatment arms,

and maximize external validity (generalizability), while not compromising internal validity,
randomization is often used (Godwin et al. 2003).

Statistical Considerations—In addition to the general considerations discussed above,
there are also statistical considerations that researchers in pharmacy practice research should
recognize when conducting PCTs. These include the determination of an end point, the
establishment of an effect size, and the determination of power, error rates, and sample size
(Zabor et al. 2020). These are briefly discussed below.

End point: In selecting an end point, it is important to consider outcomes that can be
measured objectively to enable comparison between control and experimental groups (Zabor
et al. 2020). The end point can be routinely obtained from usual practice such as Electronic
Health Records (Gamerman et al. 2019). Examples of end points include morbidity and
survival.

Effect Size: Effect sizes represent the difference between the present result and the desired
outcome. They can also be used to estimate the sample size and hypothesis required for
the study. Although the hypothesis can either be one or two-sided, a two-sided hypothesis
(which identifies the difference from a hypothesized value in either direction), gives a good
measure of the effect of the intervention, but may require a larger sample size, unlike the
one-sided hypothesis (which identifies the difference from a hypothesized value in one
direction only) for which a smaller sample size may be sufficient (Zabor et al. 2020).

Power and Error rates. Statistical Power is defined as the probability of detecting a
treatment effect or the ability of a study to detect a true difference between groups when the
treatment really works (Waning & Montagne 2000). It is given by 1-Beta (B) where Beta is a
type 1l error (when a study does not find a difference between treatment groups, although a
difference actually exists).

Power calculation can be done prospectively or retrospectively, and is determined by certain
factors, including the statistical test in use, the effect size, sample attributes, and the level of
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power considered acceptable (Houser 2007). The conventional standard for power in clinical
trials is 80 percent (0.8), with Beta at 20 percent (Prajapati et al. 2010).

Sample size: An adequate sample size is important in pragmatic trials for the results to

be generalizable and for long-term follow-up to account for patients who drop out of the
study (MacPherson 2004). According to Kirby and others (Kirby et al. 2002), the factors
influencing sample size calculation in a clinical study include i) power (usually set at 80%
but could be set at 90% for large trials), ii) significance level (the 1% or 5% chance of
reporting a significant effect in error), iii) the rate of event occurrence in the population (this
can be estimated from previous studies), and iv) the treatment effect size (the difference

in the event rate with and without the intervention). The sample size increases at smaller
significance levels and higher power, and is inversely proportional to the square of the
intervention-induced difference (Kirby et al. 2002).

Applications and trends in the use of PCTs in Pharmacy

PCTs have been used in different types of pharmacy studies as shown in Table 3. One
particular study design, the stepped-wedge cluster randomized trial, has been used in
pharmacy practice research in areas such as medication safety and adherence, as well as
in evaluation, comparative, and intervention studies (Hemming et al. 2015). Although still
a relatively new design, it is becoming quite popular as it has several advantages over the
parallel cluster randomized trial design, including its usefulness where there are political,
ethical, and logistical concerns (Hemming et al. 2015).

The following examples (medication adherence, comparative, and intervention) show studies
in pharmacy practice research that have utilized a pragmatic approach. In a medication
adherence study by Gong and others (Gong et al. 2016), telephone-based enhanced
pharmacy care was compared to usual care for smoking cessation. The study design

involved randomizing qualified participants - patients recently prescribed smoking cessation
medication) into two groups - enhanced pharmacy care (EPC) and usual care (UC) and
utilizing pharmacists to provide telephone counseling sessions to only the EPC group.

The study results indicated that a pharmacist-enhanced program may benefit smokers by
increasing adherence to prescription medications for smoking cessation.

In a comparative PCT study by Radley and others, (Radley et al. 2020), the clinical
effectiveness of a pharmacist-led antiviral treatment for hepatitis C virus was tested against
conventionally delivered treatment in patients receiving opioid substitution therapy. This
study used a cluster-randomized trial design in which pharmacies were randomized into the
two groups (with patients receiving either a pharmacist-led intervention or conventionally
delivered treatment). The study results found more accessible testing and high treatment
success rates were obtained when pharmacists were used.

An intervention PCT study by Evans and others (Evans et al. 2010) evaluated the impact

of a community pharmacy intervention on statin adherence, through the integration of a
cluster randomization and an outcome evaluation design. The study combined the rigor of a
randomized trial with the pragmatism of collecting results in community pharmacy settings,
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a novel idea which could set a precedent for future research study designs in the area of
medication adherence, and possibly other areas of pharmacy practice research.

Conclusion

PCTs are useful in health services and pharmacy practice research because of their real-
world applicability. In our paper, we have presented an overview of the utility of PCTs in
pharmacy practice research. Our recommendations and considerations for PCT designs are
not exhaustive, however, and are meant to introduce these concepts to the health services and
pharmacy practice research audience while providing additional resources to further guide
PCT research.
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Descriptive Exploratory

e Qualitative * Observational
e Quantitative * (finds relationships)
* (descriptive in nature)

Figure 1:
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Explanatory

* Experimental

* (evaluates cause and
effect relationships)

RCTs

Contextualizing PCTs and RCTs in the descriptive — explanatory continuum. Adapted from

Portney 2020.
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Table 1.

Page 11

General Differences between Randomized Controlled Trials (RCT) and Pragmatic Clinical Trials (PCT)

Study Design Attribute

PCT

RCT

Who develops the study
questions?

Collaborative process between researchers/clinicians

Researchers

What is the purpose?

To improve intervention processes and inform clinical and
policy decisions

To determine treatment causes and effects

What question does it
answer?

Does the intervention work under usual conditions?

Does the intervention work under ideal
conditions?

Who is enrolled?

Heterogeneous groups to accommodate real-world
populations

Groups that meet explicit inclusion and
exclusion criteria

What is studied?

The effect of an intervention or treatment within and
across a variety of institutional settings and heterogeneous
populations

Effect of intervention or treatment on biological
or biomarker outcomes in a more rigorously
controlled environment

Adherence to Intervention

Flexible, reflective of real-world practice

Strictly enforced for continued study
participation

Outcomes

Directly relevant to the patients, providers, and other
stakeholders involved in the study, collected within routine
care processes

May be surrogates or other outcomes
deliberately collected for the purpose of the
study

Table adapted from the Weinfurt article (Weinfurt 2021)

JAm Coll Clin Pharm. Author manuscript; available in PMC 2023 January 01.
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