
Medidata and other marks used herein are trademarks of Medidata Solutions, Inc. 
All other trademarks are the property of their respective owners.
Copyright © 2018 Medidata Solutions, Inc.

05/2018 WHITE PAPER

Using Patient Burden 
Evaluation to Improve 
Clinical Trial Planning 
and Execution



2
WHITE PAPER 
USING PATIENT BURDEN EVALUATION TO IMPROVE  
CLINICAL TRIAL PLANNING AND EXECUTION

Executive Summary

Giving serious, systematic consideration to the burdens a clinical trial places on patients is vitally important for trial planning 
and execution, as well as improved patient centricity. Until now, patient burden has been qualitatively assessed, but this has 
not provided a systematic evaluation of the reality of a patient’s overall clinical trial experience. Understanding and evaluating 
patient burden can help meet the challenges of patient recruitment, retention, and adherence. This paper discusses the 
concept of patient burden, its components (anxiety, pain, invasiveness, etc.), its measurement, and structural aspects of 
clinical research that hinder its reduction. The Patient Burden Index, or PBI, developed by Medidata is an effective tool for 
improving trial design, downstream operations, and patient centricity. An example illustrates the  application of the PBI. 

Patient Burden and Why It Matters

When a study team conceives and develops a protocol for a clinical trial, serious consideration of the burden on the patient is 
of paramount importance. Typically, the patient burden in a clinical trial is qualitatively assessed, but the reality of a patient’s 
overall experience is not evaluated systematically. The Schedule of Events in a protocol determines the number and types 
of procedures a patient undergoes during the clinical trial; this can give some insight into the overall level of patient burden 
and site burden. However, the ability of this process to reflect total patient burden is seriously limited. Specific components 
of hardship, including a patient’s pain, anxiety, and harmful exposure, are not explicitly considered and incorporated into the 
analysis of a protocol.

Patient recruitment, retention, and adherence are crucial determinants of the success or failure of a clinical trial. These 
factors continue to challenge the pharmaceutical industry despite the focused efforts of dedicated clinical operations teams. 
Dropout rates in clinical trials are frequently very substantial, sometimes above 30%.1 Poor patient retention adversely affects 
trials by lengthening timelines, adding costs, introducing risk to the interpretation and validity of study data, and delaying or 
even derailing trial completion and product approval.2 Poor patient recruitment and adherence to the trial schedule have the 
same effects.

As the race for patients becomes increasingly competitive, building a clinical trial with a patient-centric approach could be the 
difference between achieving high patient enrollment and retention rates and suffering protracted enrollment and high patient 
withdrawal rates. Attention to patient centricity can mean the difference between rapid trial completion and failure to complete 
a trial.

Patient Burden: Obstacles and Measurement

Patient burden is a well-established concept in medical literature. It has long been accepted and studied as an important 
construct, as Sloan noted in 2002.3 The analogous concept of respondent burden in health survey research, defined as the 
respondent’s subjective experience of hardship from psychological, physical, and economic effects of research participation, 
was defined 25 years earlier.4  
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It is natural to integrate the concept of patient burden into the specialized area of clinical research. Combining the disparate 
components of patient burden—physical pain, anxiety, harmful exposure, and additional factors—into an overall Patient 
Burden Index, or PBI, creates a tool that helps us visualize and understand the experience of the patient in a clinical trial. This 
index, indicating the level of patient burden resulting from a specified protocol, has several major applications.

The concept of patient-centric trial design highlights the goal of bringing awareness of the patient’s experience in clinical 
research to the study team developing a protocol. To minimize the potential negative impact of a trial on patient volunteers, 
clinical development professionals must create and systematically use a multi-dimensional combination of insights to 
optimize study design. Constructing a lean study design that achieves the essential clinical and statistical outcomes, 
with a focus on minimizing the site and patient burden, leads to a more positive patient experience. This ultimately drives 
downstream operational efficiencies by creating an opportunity to improve patient recruitment, retention, and adherence.

Structural factors in clinical science make it increasingly challenging to reduce patient burden. As the science associated 
with the clinical development effort evolves, so does the inclination of clinical scientists to expand correspondingly the 
number of objectives, endpoints, and associated procedures. There is often pressure for a trial to collect information that 
will lead to increased scientific understanding, especially in trials for which a novel approach to the treatment of a disease is 
being explored. This goal is understandable, but it can, and often does, override consideration of the minimum requirements 
necessary to meet the key outcomes of a specific trial. Recent research shows that “for a wide variety of reasons, research 
sponsors routinely add procedures because their marginal cost is a small fraction of the study budget.”5 Unfortunately, if the 
clinical activities required to obtain the data that will yield improved science are excessively burdensome for the patients, this 
situation can greatly reduce patient recruitment, retention, or adherence, leading to delay or even failure in a trial. It has been 
shown that the higher the burden of a trial, the more patients consider dropping out of the trial.6

A tool that assesses overall patient burden by using patient-based metrics for the components of hardship can enable 
patient-centric trial design. Explicit display of the additional patient burden produced by clinical procedures beyond those 
needed to achieve a trial’s required clinical and statistical outcomes can be a powerful tool for shifting the thinking on trial 
design. Medidata has developed Edge Design Optimizer to meet this need. Edge Design Optimizer improves study design 
through a systematic, metric-based approach to selecting procedures based on their alignment with specified objectives and 
endpoints that are considered essential. 

Until recently, the burden placed on the patient by a clinical trial could only be surmised through subjective interpretation of 
the experience resulting from the procedures in the Schedule of Events. This does not allow those responsible for protocol 
development to evaluate the trade-off between the knowledge gained from clinical activities beyond those needed to achieve 
the trial’s key outcomes and the increased burden imposed by these activities. Medidata has addressed this opportunity 
by investing three years of R&D effort to build and validate the Patient Burden Index (PBI). The PBI provides a quantitative 
measure of the burden to the patient on a per-procedure basis. Based on the number of times each procedure is experienced 
by the patient over the course of the trial, the overall PBI can be quantified at the protocol level and benchmarked against 
studies of similar disease area and phase. The patient burden and site burden of a trial can now be assessed quantitatively by 
evaluating the PBI and site burden scores at the study level. 
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How Was the Patient Burden Index Developed?

To create a quantitative index from eight components that are largely qualitative, Medidata’s data scientists built an algorithm 
that constructs the PBI for sponsors and CROs based on:

• Anxiety: Level of anxiety caused by a procedure 

• Pain: Level of physical pain caused by a procedure

• Invasiveness: Level of physical invasiveness caused by a procedure (e.g., blood draw, device implantation) 

• Harmful Exposure: Level of exposure to harmful substances or radiation caused by a procedure

• Hospitalization: Hospital admission required or not required

• Time: Amount of time required to complete a survey or interview

• Items: Number of questions or items in a survey or interview

• Type: Questionnaire, survey, assessment, etc.

 

Each component was assessed and placed on a scale of severity, and then further developed and validated internally. The 
subjective measures of pain and anxiety were validated through surveys with clinical site staff and patients.

The Society of Clinical Research Sites (SCRS) partnered with Medidata, executing the validation process as an unbiased 
source of site staff and patient survey respondents. A random sample of investigator site personnel and patients was surveyed 
across several therapeutic areas (TAs) to gauge the patient experience and perception of various procedures. 
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SCRS selected sites specializing in a variety of TAs. Each site collected responses from physicians, other healthcare 
professionals with direct patient access, and patients. Surveys included procedures typically performed uniquely within a 
specific TA and additional, more general procedures that are commonly performed across many TAs.

In the survey, patients rated the pain and anxiety of procedures they had experienced and their perception of the pain and 
anxiety of procedures they had not experienced. Physicians and healthcare professionals were asked about their perceptions 
of the same procedures to complement the responses from the patient respondents. The PBI algorithm will continue to evolve 
in subsequent versions as the measurements are refined, based on continued validation and experience with the PBI.

How Does PBI Enhance Edge Design Optimizer?

Prior to the addition of PBI, Edge Design Optimizer could benchmark a protocol against industry peers and enable optimization 
of a study by providing the line of sight necessary to understand how specific procedures impact trial cost and site burden. 
With the addition of PBI, Edge Design Optimizer enables the assessment of both site burden and patient burden, giving 
sponsors and CROs the novel ability to develop site-centric and patient-centric trials. 

In the protocol development stage, the PBI optimizes study design and procedure selection through systematic evaluation of 
the Schedule of Events. Procedures can be modified or eliminated when patient burden is high but information yield for core 
objectives is limited.

Edge Design Optimizer with PBI displays the data and visualization to improve study operations planning by providing insights 
to downstream operational impact. A burdensome procedure may be necessary based on the efficacy, safety, or regulatory 
objectives of the study, but strategic planning for the most burdensome visits of the study can mitigate the risk of excessive 
patient dropout that will compromise the trial. Visualization of the cost and burden implications on a per-visit basis supports 
the proactive operational planning needed to reduce the risks of missing enrollment and study milestones.

Operationalizing the Insights from Edge Design Optimizer

As a study is analyzed in an iterative process over the course of its development life cycle, it is possible to consider the 
potential operational impact of a study design based on a view of the patient burden on a per-visit basis.

In the example below, the visit on Day 120 had the highest patient burden of all study visits. The sponsor examined the types of 
procedures being conducted at that visit and the objectives/endpoints to which those activities were aligned; several high-
burden procedures supported exploratory objectives. To mitigate the risk of patient dropout at Day 120, the sponsor made a 
strategic decision to remove these procedures from the visit. Alternatively, if those procedures had been deemed essential 
to the trial at the Day 120 timepoint, the visualization of patient burden suggests a need to bolster operational plans with 
additional retention strategies at that visit.
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What’s Next?

Clinical trial sponsors and CROs are realizing the positive impact that data-driven decision-making can have on trial planning 
and execution. This requires not merely having highly informative data, but embracing data-driven insight and discarding 
methodologies that fail to use data-based actionable information. To develop and execute site-centric and patient-centric 
trials, clinical R&D and clinical operations personnel should collaborate in designing and developing protocols, from the initial 
concepts to the final steps in the protocol development and execution lifecycle.

Edge Design Optimizer, now with PBI, is a crucial assessment tool that visually presents opportunities for study design 
improvement. It allows clinical operations professionals and clinical scientists to engage efficiently in well-informed, data-
driven discussions. These two groups share the common goal of designing and executing a study that can recruit and retain 
patients in order to achieve clinical and statistical outcomes, while reducing patient burden and site burden whenever possible.

About Medidata Solutions
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centers, and contract research organizations.
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Before using Edge Design Optimizer

After using Edge Design Optimizer and realizing protocol improvement opportunities

Summary of 
protocol PBI

Patient burden
score lowered

Visit on day 120 
has the highest 
patient burden

Changes to  
protocol lowered 
patient burden, 
site burden and 
costs on day 
120 visit
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