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Abstract

Background Utilizing a participation burden algorithm developed in a previous study, Tufts CSDD, in collaboration with ZS,
led a workshop among 8 pharmaceutical companies to validate the methodology of benchmarking the participation burden
of a set of retrospective protocols and comparing these data to a prospective protocol design.

Methods Eight participating companies collected data for 66 retrospective protocols and participation burden scores were
calculated for each. Data from one prospective protocol was provided and prospective burden scores were compared to mean
retrospective protocol burden for each company. Participating companies provided feedback on data collection process and
final reports.

Results Comparisons between retrospective and prospective burden scores revealed higher comparative burden in lab and
blood procedures. Companies were able to gather most requested data, but some variables hypothesized to affect burden were
not available to sponsors. Time constraints were reported as a challenge throughout the data collection process.
Conclusions Feedback indicated the need for establishing a larger database to enable comparisons between protocols with the
same therapeutic area and indication. Investigating the impact of standard of care burden by indication on overall participa-
tion burden and encouraging sponsors to collect more accurate data contributing to participation burden at the site level are

also important takeaways from this exercise.

Keywords Patient burden - Protocol design - Patient engagement - Patient centricity

Introduction

Over the past several years, the Tufts Center for the Study of
Drug Development (Tufts CSDD) and ZS—a global man-
agement consulting and professional services firm—have
collaborated to empirically measure the subjective burden
that patients experience as participants in clinical trials. The
primary objective of this collaborative research is to develop
a systematic approach that protocol design authors and clini-
cal teams can use to anticipate and mitigate patient participa-
tion burden prior to protocol finalization.

In an initial study, a survey was conducted in 2019 among
591 US-based patients who rated the perceived burden of
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60 distinct, commonly performed, clinical trial procedures.
From these ratings, Tufts CSDD and ZS calculated average
burden scores for individual procedures—by select partici-
pant demographic and disease subgroups—and derived an
algorithm quantifying overall participation burden in the
clinical trial. The algorithm was then tested against a con-
venience sample of historical protocol designs and their cor-
responding clinical trial performance outcomes (e.g., cycle
times, recruitment and retention rates). The study results
showed that the burden score calculated by the algorithm
was significantly correlated with screen failure rates and
treatment duration (i.e., first patient first visit to last patient
last visit) [1].

A year later, a second survey was conducted among 2,680
global patients. In addition to gathering ratings of perceived
procedural burden, the survey also gathered patient percep-
tions of non-procedural burden (such as visit durations and
location where the procedure was conducted) and lifestyle
restrictions imposed by trial participation (i.e., travel, diet,
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exercise restrictions). When non-procedural burden was
accounted for, the enhanced algorithm was highly associ-
ated with, and predictive of, study conduct and total clini-
cal trial duration (i.e., protocol approval to database lock),
screen failure rate, and the number of substantial protocol
amendments [2].

Although the results of the 2019 and 2020 studies offered
valuable insights, they were both limited to convenience
samples of retrospective protocols. As a critical next step,
Tufts CSDD and ZS turned their attention to the prospective
application of the algorithm. The purpose of this new study
was to give sponsor companies hands-on experience with
the algorithm and to determine the feasibility of applying the
participant burden algorithm in the actual protocol design
drafting stage.

Tufts CSDD and ZS used a workshop approach for this
new study. Senior clinical operations and data science repre-
sentatives from several pharmaceutical companies provided
data on previously completed protocols and on prospective
protocols that had not yet been completed. The retrospec-
tive protocols in the workshop gave participating companies
experience with the data gathering and reporting method-
ology established in the earlier studies. Tufts CSDD and
ZS used each company’s retrospective data to prepare com-
parative benchmarks. Data from prospective protocols were
scored and compared to these benchmarks. Tufts CSDD and
ZS prepared custom reports and discussed the results with
each company participating in the workshop.

Methodology
Data Collection

Mid-year 2021, Tufts CSDD and ZS met with 8 companies
in a virtual workshop to review and discuss past partici-
pant burden algorithm studies and the process for collecting
data for the new study. Workshop participants reviewed the
data collection worksheet used in the past Tufts CSDD-ZS
studies. Participating companies next provided feedback on
which variables could be easily produced, which would be
challenging to provide, and which were infeasible. Company
feedback was incorporated, and the worksheet was revised
until a consensus had been reached. Workshop attendees
then completed the retrospective worksheet for their selected
protocols. Table 1 provides an outline of the worksheet and
the data collected.

Each company gathered data on 7-9 retrospective proto-
cols and a single prospective protocol. The same worksheet
was used to collect retrospective and prospective data, with
1 modification for the prospective worksheet: procedure
counts were provided by visit instead of total counts for the
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Table 1 Data collection worksheet description

Number of
questions

Protocol data

Trial characteristics 6

Lifestyle restrictions 8

Caregiver requirements 5

Patient dropout 5
Participant data

Participant subgroups 6

Participant characteristics 2
Procedure type

Medication

Lab and blood 9

Routine procedure 10

Non-invasive procedure 5

Invasive procedure 11

Imaging 8

Questionnaire

Other 5

trial overall. This would allow for analysis of individual trial
visits to potentially identify unusually burdensome visits.

After completing the retrospective data collection, com-
panies began collecting the prospective data, and Tufts
CSDD began scoring the retrospective protocols according
to the previously developed algorithm.

Analysis and Reporting

Procedural burden was calculated for each protocol based
on the procedural burden scores provided in the survey
from stage 2. These procedural burden scores accounted for
demographic subgroup data provided by the companies, as
well as the therapeutic area of the target disease. The proce-
dural burden was then adjusted according to the various pro-
tocol characteristics estimated to have inflation or deflation
effects on the perceived burden of participation as discussed
in the manuscript by Smith et al. [2]. Once prospective data
collection was completed, the prospective scores were cal-
culated the same way.

A report format outlined the burden scores of the overall
sample, compared individual company protocols to the rest
of the sample, and compared each company’s prospective
protocol to the company’s own retrospective sample. Initially
the report presented mean scores, however given the wide
range of scores, as well as outliers, median scores provided
a better representation of the sample. The report presented
a description of the sample by phase and therapeutic area.
It also presented median total burden scores and procedural
burden scores by procedure type. In recognition of the high
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relative complexity and burden associated with oncology
protocols, benchmarks were also prepared for oncology vs
non-oncology protocols. For each prospective protocol, pro-
cedure counts and burden scores of unique procedures were
calculated. The mean procedure count as well as the mean
burden of all unique procedures were calculated. Procedures
that were performed more than the mean number of times
for the protocol were considered ‘high frequency’ proce-
dures; procedures with perceived burden above the mean for
the protocol were considered ‘high burden.” The report also
presented a figure illustrating the relative procedural bur-
den contribution of procedures in the protocol—those that
were ‘high burden, high frequency;’ those that were ‘high
burden, low frequency;’ those that were ‘low burden, high
frequency;’ and those that were ‘low burden, low frequency.’

Table 2 Data characteristics

Percent of protocols in

Protocol characteristic sample (n=66) (%)

Phase
Phase I1 45.5
Phase I1I 54.6

Therapeutic area
Cardiology 4.6
Dermatology 1.5
Endocrinology 7.6
Immunology 21.2
Infectious disease 10.6
Neurology 4.6
Oncology 40.9
Respiratory 4.6
Rheumatology 4.6

Results

The dataset was disproportionately weighted toward oncol-
ogy trials, with 41% of the set representing this therapeutic
area. Analyses were conducted on overall protocols as well
as oncology and non-oncology subgroups. Immunology also
made up a considerable proportion of the provided proto-
cols, while the remaining protocols were distributed among
seven other therapeutic areas. The sample was almost evenly
split between Phase II and III trials, with a slightly higher
percentage of Phase III (Table 2).

Procedures were broken out by types, with the proce-
dure type ‘lab and blood’ making up the highest percentage
of overall burden. The frequency of blood draws in most
protocols, in addition to the high burden associated with
blood draws, contributed to this higher percentage of the
mean burden score in comparison to other procedure types.
Although invasive procedures carried a high score per indi-
vidual procedure, their low frequency led to their small role
in driving burden. It’s also worth noting that despite the
fact that invasive procedures were more common among
oncology trials than non-oncology trials, their contribution
to total burden remained relatively small. Routine proce-
dure scores also represented a large percentage of the aver-
age overall burden and were heavily dependent on physical
exams. Although an individual physical exam does not carry
a large burden score within the algorithm, its frequency was
such that a low initial burden added up to make it one of the
most burdensome procedures in the set (Table 3).

Lab and blood procedures’ share of overall burden
increased in the oncology sample. Imaging also carried a
higher proportion of burden for oncology protocols, while
routine procedures made up a smaller portion of the overall
burden. Perhaps unsurprisingly, oncology protocols also pre-
sented higher overall median burden scores as well as higher
scores for each procedure type except for questionnaire
burden, when compared to non-oncology trials. Oncology

Table 3 Total burden and

Burden type n Mean (CoV) Median Range
procedural burden by burden
type Overall
Total burden 66 10,534.4 (1.0) 8740.1 842.4-57,570.8
By procedure type
Medication burden 66 752.6 (1.7) 350.1 23.9-7785.2
Lab and blood burden 66 1910.0 (1.1) 1455.1 89.3-16,108.1
Routine procedure burden 66 982.9 (0.8) 717.4 0.0-3693.2
Non-invasive procedure burden 66 183.1 (1.2) 100.6 0.0-1147.1
Invasive procedure burden 66 84.0 (2.5) 0.0 0.0-1208.3
Imaging procedure burden 66 316.8 (1.8) 85.8 0.0-3600.9
Questionnaire procedure burden 66 858.6 (1.3) 519.5 0.0-5539.4
Other procedure burden 66 1475.5 (4.5) 0.0 0.0-45,209.7
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procedure type median scores showed particularly high rela-
tive burden to non-oncology trials in medication, lab and
blood, invasive procedures (e.g., biopsies, catheterizations,
etc.), and imaging (Table 4).

Procedural data collection proceeded efficiently, with few
complications and little need for clarification. Most proce-
dures for the protocols assessed fell within the 58 common
trial procedures with burden estimates, which were provided
within the data collection worksheet. Some additional pro-
cedures fell outside of these 58 defined procedures; in these
cases, the company representatives were able to categorize
the outlying procedure into one of the procedure types, and
a burden score was calculated based on the categorization.
Some examples of the few procedures that required proxy
categorization included molecular cytogenetics and flow
cytometry.

Some barriers to providing procedure frequencies arose
when a single procedure could be considered two different
procedure types: for example, a clinician conducting a verbal
questionnaire during a physical exam. Reporting this as two
distinct procedures, both a physical exam and a clinic ques-
tionnaire, could result in a burden score that is higher than
the burden actually perceived by the participant.

Procedure counts for blood samples, additionally, har-
bored some nuances for calculating perceived burden.
Protocols often cite the number of tests performed on
blood samples as the procedure frequency. However, if
the tests are performed using the same blood sample, par-
ticipants will only experience the burden of a single blood

draw. The tests performed on that blood sample, regard-
less of the amount, should not affect participant burden.
Therefore, participating companies in the workshop were
instructed to only count blood draws for blood sample pro-
cedure frequency. According to representatives, there were
barriers to acquiring the number of blood draws, and the
numbers reported were not always accurate.

Companies reported significant challenges in acquir-
ing certain non-procedural data, particularly average visit
time, participant pickup or travel reimbursement offered,
previous clinical trial experience, distance from center,
and whether the clinical trial protocol required the par-
ticipant to miss work or school. According to companies
in the workshop, although data on participant’s previous
clinical trial experience are not directly collected, vari-
ous proxies are often available, such as eligibility criteria
that require the participant to have been part of a previous
study of that treatment or a similar treatment. Exclusion
criteria may also provide insight on this variable through
requirements that prevent participants from having been
enrolled in any trials within a specified timeframe. The
remaining variables—distance from center, average visit
time, participant pickup or travel reimbursement offered,
and whether the clinical trial protocol required the par-
ticipant to miss work or school—were the most difficult
to collect, and less than 50% of participating companies in
the workshop were able to provide these variables for any
protocol. A visualization of non-procedural data collection
completion rates is presented in Fig. 1.

Table 4 Total burden and
procedural burden by burden

type—oncology vs. non-
oncology

Burden type n Mean (CoV) Median Range
Oncology
Total burden 27 11,380.2 (0.8) 9527.4 1214.0-40,011.7
Medication burden 27 804.6 (1.0) 591.9 38.0-2980.4
Lab and blood burden 27 2504.9 (1.2) 2068.5 429.7-16,108.1
Routine procedure burden 27 989.9 (0.7) 725.7 53.6-3241.7
Non-invasive procedure burden 27 189.6 (1.1) 100.6 0.0-743.4
Invasive procedure burden 27 105.8 (1.6) 65.3 0.0-849.3
Imaging procedure burden 27 640.1 (1.1) 486.6 0.0-3600.9
Questionnaire procedure burden 27 855.6 (1.1) 516.5 0.0-4270.0
Other procedure burden 27 851.5(5.1) 0.0 0.0-22,479.7
Non-oncology

Total burden 39 9948.8 (1.1) 7544.6 842.4-57,570.8
Medication burden 39 716.6 (2.2) 147.4 23.9-7785.2
Lab and blood burden 39 1498.2 (0.6) 1330.8 89.3-3941.8
Routine procedure burden 39 978.0 (0.9) 710.1 0.0-3693.2
Non-invasive procedure burden 39 178.7 (1.3) 83.8 0.0-1147.1
Invasive procedure burden 39 68.9 (3.4) 0.0 0.0-1208.3
Imaging procedure burden 39 92.9 (2.9) 0.0 0.0-1579.1
Questionnaire procedure burden 39 860.6 (1.4) 522.5 0.0-5539.4
Other procedure burden 39 1907.6 (4.1) 0.0 0.0-45,209.7
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Fig. 1 Completion of non-procedural burden variables

In addition to barriers in access to certain procedural and
non-procedural datapoints, participating companies reported
challenges in availability of employees to conduct data col-
lection. Many participating companies reported difficulties
managing what was reported as a time-consuming data col-
lection process. Staff dedicated to data collection may be an
important factor in effective and accurate data.

In a few instances, representatives were not able to com-
plete data collection due to personal workload. In these
cases, the research team performed data collection based on
the full protocol, provided by the given company. For the
retrospective data collection, only one company chose this
option, while two companies relied on it for prospective data
collection. The data collected in this manner are excluded
from Fig. 1.

During presentation of custom reports for each company
participating in the workshop, representatives were most
interested in comparisons of their custom retrospective
protocol data to the aggregate protocol data of other com-
panies in the dataset. Based on discussions with participat-
ing companies and observations during the reporting stage,
the research team concluded that the reports were simple to
interpret, and few points were unclear across companies. The
easy-to-understand nature of the reports allowed for thought-
provoking conversations on the measurement and assess-
ment of burden without a need for detailed explanations of

presented tables or figures. This simple format also allowed
some participating companies to present reports internally
without the need for further explanation or assistance from
the research team. This produced helpful feedback from a
larger audience and provided additional insights for future
iterations of the analysis. Further feedback from companies
was collected and is discussed below.

Discussion
Analysis of Company Feedback

The participant burden assessment workshop offered
attendees an opportunity to gain hands-on experience with
the assessment process and to think critically about many
aspects of participant burden. The workshop also provided
Tufts CSDD and ZS with invaluable feedback regarding both
strengths and weaknesses in the data collection process and
the algorithm itself. While the participant burden algorithm
had already been developed and validated against several
measures of protocol performance, this workshop repre-
sented a first attempt to apply the algorithm to protocols in
a way that would benefit sponsors and provide a wealth of
insights.

@ Springer



Therapeutic Innovation & Regulatory Science

Workshop attendees were provided a report which con-
tained participant burden score averages overall and by pro-
cedure type, and in the case of the prospective protocols, a
figure depicting where unique procedures fell on the ‘high
burden, high frequency’—‘low burden, low frequency’
spectrum. The use of a score allowed workshop attendees
to quickly and objectively understand where their protocols
fell in comparison to the benchmark sample, without the
potential stigma that may result from the use of a grading
system (e.g., A, B, C, etc.). The use of a score also allows
for objective feedback when changes are made to a protocol
and is granular enough to observe small improvements that
may be missed when using broader categorizations. While
workshop attendees occasionally debated the inclusion of
certain elements in data collection, they appeared to quickly
and willingly accept the use of a participant burden score for
assessment purposes.

Potentially the greatest benefit of the workshop was
a result of performing the exercise itself, rather than the
algorithm or resulting scores. While participating in the
workshop, attendees were required to think critically and
engage in a dialogue regarding participant burden. Work-
shop attendees had to consider burden that resulted from not
only the procedures performed, but also the impact on par-
ticipants’ daily lives. Individual reports to companies were
typically filled with conversations about aspects of protocols
that affect perceived burden. Often attendees would discuss
whether they thought certain protocol characteristics should
be counted in the assessment, or alternative ways to measure
the burden resulting from the characteristic. Other conver-
sations centered around the trade-offs of including certain
procedures in a protocol—the inclusion of a procedure may
add little in the way of data relevant to the current protocol
but could provide data that would be useful in future studies,
raising the debate of whether that additional data warranted
the increase in burden. While the meetings contained both
praise and criticism for the methodology, attendees fre-
quently engaged in critical thinking and conversation about
the burden experienced by trial participants, and how the
design of the protocols impacted it. Further, multiple com-
panies have reported that the assessment was later shown to
additional teams within their companies and continued to
drive conversations on the topic.

After being presented with their custom reports, work-
shop attendees were given an opportunity to make requests
and provide feedback on the process. Two of the most
common requests centered around the need for additional
context. Company scores were compared to the sample as
a whole and not broken out by phase or therapeutic area.
Most workshop attendees indicated that the scores would
be more useful to them if they were compared to similar
protocols—protocols in the same phase, and if possible,
indication. Given the smaller sample size for this exercise,
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these exact apples-to-apples comparisons were not feasible.
Even making comparisons to the same TA resulted in com-
parison samples that were too small to be reliable. While this
criticism is fair, it is also one that can be easily remedied by
increasing the database of evaluated protocols. As the num-
ber of protocols increases, the sample size of comparators
will naturally increase, allowing for more direct comparisons
to be made. This is one of the first areas that future work in
this area will focus on—increasing the number of evaluated
protocols for comparison.

Several workshop attendees also mentioned that a com-
parison to the standard of care for the target indication would
be useful. As with the therapeutic area and indication break-
outs mentioned above, this would allow for an apples-to-
apples comparison of what participants would experience
within the trial to what they would experience if they were
not enrolled. It would also provide context for some par-
ticularly high- or low-burden protocols. Indications with
high-burden standards of care would be expected to have
trials that also have high protocol burdens. In the case of
this workshop, one of the most burdensome protocols had a
single procedure performed hundreds of times, however, the
workshop attendee that provided the protocol indicated that
particular procedure was only performed about 25% more
often than a patient with the given indication would experi-
ence on a daily basis. While the total burden caused by this
procedure was very high, when taking the standard of care
for the indication into consideration, the additional burden
may be comparably low.

The comparison to a standard of care is harder to solve
than simply increasing the size of the established database.
In essence, it would require establishing a second database
of standards of care for all (or at least the most common)
indications for which treatments are being developed. The
burden scores could then be used as needed to compare to
new protocols. Alternatively, a worksheet similar to the pro-
tocol worksheet could be developed for standards of care,
and when a sponsor company is interested in a protocol
evaluation, they could complete both forms, providing the
needed comparator. It could be argued, however, that neither
of these are necessary, as the source of burden, whether it is
from the protocol or the disease itself, is a somewhat moot
point. Participants will be experiencing that burden regard-
less, and the goal of these evaluations should be to reduce
the burden experienced by participants as much as possible,
not simply to minimize the difference between participating
in the trial and not participating.

Although a burden score for standards of care may not
be beneficial when trying to reduce the burden of trial par-
ticipation, it may help inform another area of trial perfor-
mance—dropout rate. The previous stages of the participant
burden algorithm development were unable to identify a sig-
nificant association between the burden score and participant
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dropout rates, and again in this latest round, correlational
analysis did not reveal a significant correlation between the
two. This lack of correlation could in part be due to the sam-
ple size, however throughout the workshop, several attendees
raised the topic of dropout rates and offered various possible
‘missing links’ between participant burden and dropout rate.
One suggestion was that data on standard of care by indica-
tion may shed some light on the matter if dropout rate is at
least partially driven by the difference in burden between
trial participation and the standard of care. It follows that a
participant burden algorithm that does not account for stand-
ard of care may not identify existing associations between
higher dropout rate and higher participant burden if stand-
ard of care procedures are comparable to those of the trial.
Therefore, accounting for burden beyond standard of care
for individual indications may reveal underlying causes of
dropout. Identifying key differences between the standard of
care and the experimental treatment could also isolate poten-
tial benefits and drawbacks of the new course of treatment.
Workshop attendees also raised the possibility that drop-
out rate may be related to the perceived benefit of the new
treatment. Participants enrolling in a trial may be signifi-
cantly more motivated to continue with the trial if the treat-
ment represents a substantial improvement over existing
treatments, or if there is no treatment available at all. Partici-
pants enrolled in trials for new treatments that could extend
life may be willing to undergo more burden than those
enrolled in a trial for a new treatment intended to alleviate
a mild symptom. Similarly, workshop attendees suggested
that the side effects of new and existing treatments may
play a role in dropout rates. Participants may discontinue
not because of the burden experienced but because the new
treatment causes more side effects than the old, or they may
be willing to undergo more burden because the new treat-
ment has fewer side effects than existing treatments. These
potential factors are not captured within a burden score and
will need to be further explored in future research.
Another area for future refinements to the participant
burden assessment process includes increasing the granu-
larity of the 58 common procedures. Much of the list of
procedures functioned well for the recording and estimating
of burden, however some procedure types, particularly the
questionnaires, may require revision. Workshop attendees
pointed out that while the worksheet accounts for differences
between in-clinic questionnaires, phone interviews, elec-
tronic questionnaires, and others, the length of these ques-
tionnaires can range widely. Assigning the same burden to
a 5-question questionnaire and a 40-question questionnaire
simply because they are both conducted at the clinic will
inherently lead to some inaccuracy in the estimated burden.
Future refinements to the assessment process should look to
(a) evaluate the burden of the most common questionnaires
individually, or (b) estimate a per question, or potentially a

time-based (per 5 min, per 10 min, etc....), burden score that
can be applied to any questionnaire.

Barriers to Data Collection

A wealth of variables may contribute to participant burden
that are difficult to measure based on trial data typically col-
lected by sponsors. For example, distance to clinic for the
participant—in other terms, how far the participant must
travel for treatment visits—was identified in the previous
stage of algorithm development as a contributor to burden.
According to participating sponsors, however, sites do not
typically collect this information, and even when it is col-
lected, confidentiality issues prevent this data from being
shared with sponsors. When sponsors were unable to pro-
vide an estimate of distance traveled, the research team uti-
lized a proxy of participant density (number of participants
enrolled/number of sites randomizing participants) to esti-
mate a range for this variable, with higher participant density
indicating increased distance to the clinic. This is an inexact
estimate, however, and further research and data collection
efforts are needed to accurately estimate the effect of travel
distance on participant burden.

The need to arrange childcare is another variable that is
difficult to approximate based on available data. This often
depends on many different personal variables unique to the
participant, which may be tied to the age of the participant
and their children, income level, or the availability of a sec-
ondary caregiver (parents, partner, or other support system).
The need to arrange childcare has been estimated by the
research team as inflating the overall burden by an additional
5%; but if the presence of participants with this need within
the trial is unknown, this inflation percentage is difficult to
apply accurately to measure participant burden. Other vari-
ables, such as the need to miss work or school, have similar
personal factors that make measuring the effect on overall
burden difficult.

Recommendations for Future Studies

When considering ways to decrease the participation burden
of a protocol, one factor sponsors may need to consider,
beyond the frequency and burden of individual unique pro-
cedures, is the necessity and relevance of the data collected
by the procedure. Some procedures are essential to the trial
and support primary endpoints. These procedures cannot
be removed from the protocol, and it is likely the number of
times they are performed cannot be reduced. Other proce-
dures may support non-essential endpoints (i.e., endpoints
that are exploratory for future studies). For these procedures,
it is important for protocol authors to weigh the benefits of
this additional data against the increased burden placed on
the participants. In some cases, it may be worth reducing
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the number of times the procedure is performed, or even
removing it from the protocol entirely. Future versions of
the data collection worksheet may include classifications of
procedures so that the relevance of the procedures, in addi-
tion to their frequency and burden score, can be considered
when attempting to reduce the participation burden.

Although the participant burden algorithm has been
validated against several measures of protocol performance
[2], future research could look to validate the score against
measures of perceived burden taken directly from trial par-
ticipants as well. The use of a short, post-participation sur-
vey with simple ratings, i.e., a 10-point scale, could be used
to show that participants perceive the protocols with lower
scores as less burdensome. Further, this could be used to
estimate the decrease in burden score necessary for partici-
pants to perceive a difference in burden.

Several limitations of the algorithm have already been
discussed, but the study itself also faced limitations. Primar-
ily, the protocol sample was not random. Workshop attend-
ees were asked to provide data on several protocols which
were included in previous, unrelated research. As such, some
amount of bias may have been introduced to the sample.
Further, the protocols analyzed were provided by only 8
large sponsor companies and so the protocols may not be
representative of the field, or of protocols written by small
or mid-sized companies.

A final limitation is a result of the changing field. This
workshop included protocols from 2019 and before. Since
the onset of the global COVID-19 pandemic, the field of
clinical trials has seen some dramatic changes, especially
regarding the use of decentralized trials. Virtual trial meth-
odology was a variable within the worksheet but was rarely
used by the participating sponsors. Were a similar workshop
to be conducted on trials from 2020 and 2021, this design
would likely see an increase in use, meaning that the proto-
cols in our sample may not be representative of the current
landscape. Regardless, they can still be viewed as an estab-
lished, pre-pandemic baseline, and confirm the applicability
of our methodology.

Companies that aim to utilize a participant burden algo-
rithm should ensure that data collection is performed by
dedicated staff with time allotted specifically for this pur-
pose. If dedicated staff are not senior employees, a superior
should be assigned as a direct resource to ensure accuracy
of data. This will encourage increased efficiency in data col-
lection, and ultimately improve the results of the burden
assessment. Companies are likely to see the greatest benefit
from a participant burden assessment if it is conducted dur-
ing protocol planning. During this time feedback from the
assessment can be incorporated and acted upon, resulting in
a lower burden of participation.

Consistent communication with the team performing the
assessment is also an important element of this process, to
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clarify any confusion on the part of the company representa-
tives and prevent inaccuracies in the data, which are not
always distinguishable by the assessment team following
submission of the data collection worksheet. Additionally,
provision of the full protocol and amendments along with
the completed data collection worksheet allows the assess-
ment team to identify inaccuracies not clarified prior to the
submission of data. In the future, efforts to standardize and
digitize protocols may reduce the effort needed to collect
data and improve the accuracy of the data collected. Dur-
ing the review of the participant burden assessment results,
it is important to include team members that have enough
knowledge of the protocol to discuss the feasibility of rec-
ommendations made (i.e., whether it is possible to reduce
the number of times a procedure is performed) as well as
team members in a position to ensure that the changes are
implemented.

Long term, sponsors should consider strategies to col-
lect certain variables pertaining to participant burden which
are not currently gathered by sites (e.g., average visit time,
participant pickup or travel reimbursement offered, previ-
ous clinical trial experience, distance from center, need to
arrange childcare, and whether the clinical trial protocol
required the participant to miss work or school). Sites could
even contribute to recording of standard of care treatment
data. When collection of these variables is possible, the pre-
cision of the algorithm and the benefit of comparisons to
prospective protocols will increase.

As we continue to refine our participant burden algorithm
instrument, the expansion of our database to allow apples-
to-apples comparisons between protocols of the same thera-
peutic area and indication will be a priority. Additionally, as
several non-procedural variables are not currently collected
by sponsors, and the development of strategies to collect
these variables may take time, validating and revising exist-
ing proxies for these variables is essential to the optimization
of the algorithm. Further, continued exploration of the rela-
tions between certain protocol characteristics and various
measures of protocol performance is necessary.

Participant burden is an intricate subject with many
contributing factors. Though some of these factors may
be too unique to each participant to accurately account for
across protocols, many are measurable variables that can be
incorporated into a participant burden algorithm. This first
attempt to apply our participant burden algorithm to protocol
data provided by sponsors has shown the value of this tool
in measuring burden and assessing areas for improvement
in prospective studies. However, sponsor feedback collected
throughout this project indicated that there is still a consid-
erable amount of refinement needed to enhance accuracy
and expand applicability of the methodology. Once these
refinements have been made, sponsors will be able to apply
the participant burden algorithm to evaluate and mitigate
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burden in upcoming studies with more accuracy, and on a
larger scale.
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