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The financial advantages of using
ePRO over paper-based diaries
when conducting clinical trials.

tudies show that electronic pa-

tient reporting yields higher

quality data than paper-based

diaries and that ePRO elicits

significantly greater subject

compliance, sometimes as high as 97%.15

Importantly for clinical research spon-

sors, both FDA and EMA have signaled their

acceptance of ePRO study data.s” The number of

trials using electronic data capture (EDC) and

ePRO has increased a good deal during the past

15 years. Yet many clinical researchers continue
to use paper-based questionnaires.

Estimates of the overall expense of bringing

a drug to market ranged from $800 million to $2

billion.s Depending on the product under inves-

tigation, clinical trials can account for 50% to as
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much as 65% of that cost. So it’s no surprise drug
companies have an interest in cutting costs.»

When a clinical trial protocol calls for sub-
ject reports of treatment outcomes, the spon-
sor’s project team will determine the kinds of
outcome measures it needs to collect from the
participants. Health outcome specialists either
choose an appropriate standard PRO instrument.
If none is available, specialists begin the process
of creating a new instrument. At the instrument
design phase it makes little difference whether
the questions will be asked on a paper diary or
using ePRO. Once the questions have
been defined, however, the choice of data
collection device depends on a wide vari-
ety of factors. The end point, the number
and frequency of responses required, and
the population and indication being stud-
ied are among the many issues that can
affect the cost.

Start-up costs for an ePRO-based study may
be as high as 10 times the cost of printing and
distributing paper diaries. But sponsors that
look no further than the start-up investment can
miss a critical opportunity to cut the overall cost
of their study. Sponsors that look at the long-
term return on investment can find that adopting
ePRO technology plays a significant role in re-
ducing the overall cost of their drug development
program.
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One way that ePRO technology
can cut the cost of a trial involving
patient-reported outcomes is by
improving compliance rates.

Resistance to change

Nearly every company, laboratory, school, and home in the
developed world uses the Internet. Scientific research is
critically dependent on electronic technology. Yet pockets
of technology resistance remain in the pharmaceutical
and clinical trials industries. The relatively slow growth

of ePRO adoption in the pharmaceutical industry is a
surprising example of that resistance.

Some possible reasons for that are the increasing
number of studies conducted in countries where many
people cannot read and are not technology savvy and
sometimes poor communication between a sponsor and
vendor. Most resistance, however, seems to be a function
of corporate culture or “techno-fatigue.” In many cases,
the corporate culture has a legacy practice of using paper-
based data collection. Some organizations have a long
history of working with paper-based systems that have
arecord of what they consider to be good results. Such
companies see no need for change.

Then there’s “techno-fatigue.” Changing the perceptions
of busy professionals who are immersed in their own work
is a challenge. The demands on their time and attention
are already daunting. No one likes to feel behind the
times, so they may not admit to their techno-fatigue, but
their resistance is understandable. Researchers tend to be
thoughtful people who take a long-term view; some can find
the dizzying pace of technological change disruptive. The
technology they just mastered is likely to become obsolete
within months. Researchers who often spend 10 to 15 years
working on a single project see no need for change.

Cost-cutting change

A major way that ePRO technology can cut the cost of a
trial involving patient-reported outcomes is by improving
compliance rates, which improves data quality. Another
advantage is the way ePRO automates data management
functions: reviewing, collating, verifying, and archiving
data.

The FDA is particularly interested in the way a patient
diary or other form of unsupervised data entry is used. The
agency’s new guidance document on using patient-reported
outcomes to support labeling claims states, “[ W]e plan to
review the clinical trial protocol to determine what steps
are taken to ensure that patients make entries according to
the clinical trial design and not, for example, just before a
clinic visit when their reports will be collected.”s Electronic
diaries specify specific time windows for patient entries,

2 APPLIED CLINICAL TRIALS appliedclinicaltrialsonline.com

Paper Related Expenses

# of sites 20
# of patients screened 180
# of patients randomized 132
# of countries 5
# of (patient) languages 6
Duration FPFV-LPLV (months) 17
Duration for each randomized (days) 182
Duration of each screen fail (days) 14
# of diaries/day 6.0
# of visit instruments 0
Do paper translations exist? Yes
# of visits 8
# of visits during screening 2

Source: CRF Health paper cost modeling tool.

Table 1. The key cost drivers for paper trials.

and their time stamps document those entries.

A paper-based trial is more likely than one using ePRO to
have incomplete, misleading, conflicting or falsified diary
entries. Such inaccuracies can force the sponsor’s study
team, data managers, and site personnel to spend countless
hours reviewing questionnaires, entering data, and seeking
follow-up information. It can be weeks before errors on a pa-
per questionnaire are discovered and, by then, it is too late
to retrieve missing or corrected data. Labor costs for a pa-
per-based study can eclipse the originally projected ePRO
costs and erase the savings projected for the use of paper.
An ePRO instrument itself can encourage compliance.
Lightweight and portable PDAs, netbooks, and smart-
phones provide convenience, privacy, and confidentiality.
Trial subjects can easily carry their eDiaries with them
during all their everyday activities: going to work, running
errands, traveling. With the device at the ready throughout
their day, people respond to the alarms and, consequently,
comply with protocol criteria. When an ePRO instrument
sounds an alarm to remind a study subject to record data,
even a distracted participant can provide accurate data.
The device can be programmed to instantly question an
out-of-range, contradictory or invalid response. Today’s
ePRO specialists—using touch screens, intuitive page de-
signs, and sophisticated graphical interfaces—design com-
pelling questionnaires that trial subjects find interesting,
and even enjoyable. That keeps patients motivated.

Because ePRO reports are sent and reviewed in real
time, the potential for lost, missing, and noncompliant data
is significantly reduced. At the close of a study, ePRO data
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Calculating the Estimated Costs of Paper-Based Activities

Cost item Resources Cost/unit | Seconds/page Total Assumptions
Paper diary site review Study coordinator $75 10 $30,870 | Seconds*cost*total pages
VAS scale measurement Study coordinator $75 30 $0 | Seconds*cost*total VAS
Diary data transcription Study coordinator $75 180 $555,660 | Seconds*cost*total diaries
Questionnaire transcription Study coordinator $75 360 $0 | Seconds*cost*total
instruments
CRA source data verification CRA $125 60 $308,700
% diary SDV done 100% 148,176 | Diary pages SDV'd
% visit instrument SDV done 100% $0 | Site instruments SDV'd
Analyzing incl. criteria/patient Investigator $150 180 $0 | 3 minutes/screening page
Additional monitoring visits N/A (fixed cost) $1000 $10,000 1 extra visit to 50% of the sites
@ $1000 each visit
Queries/data cleaning—site Study coordinator $75 2,222,640 $46,305 | Query rate*time spent*cost
% data with queries 5.00% Time per 300 Default: 25% query rate if PRO
query (sec) changes allowed, otherwise
5%, 5 min/query
Site paper shipping cost N/A (fixed cost) $40 $13,600 | Cost*Months*sites*frequency
Source: CRF Health paper cost modeling tool.
Table 2. Costs are calculated based on paper volume and the study’s parameters.

300, 500 or 1000 electronic devices
is substantial. But those dismayed at
the initial investment need to consider
the fact that many times standardized
ePRO components can be recycled.
For example, an electronic question-
naire can be designed once, stored in
an electronic library, and retrieved for
use in subsequent studies. That not
only makes everything more standard,
it also allows the sponsor to avoid some
development and validation costs. As
the devices and components are used
for a second, third, and fourth study,
the sponsor sees study set-up costs
slashed.

Along with ePRO’s capability to sat-
isfy regulators’ documentation stan-

The Price of Paper vs. ePRO
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Source: CRF Health paper cost modeling tool.

Figure 1. A comparison of cost summaries.

is already in the study database, speeding study close-out.

With compliance rates in ePRO trials at 90% to 97%,-511
sponsors have further evidence that ePRO can help control
costs. At best, the compliance rate for paper-based trials
is around 30%; it’s generally lower. With documented high
compliance rates and confidence in the accuracy of their
data, sponsors of ePRO studies can often collect sufficient
data from fewer subjects and investigative sites.

There is no doubt that the cost to purchase and program

dards, sponsors have other compelling reasons to embrace
change: staying a step ahead of other companies in a highly
competitive arena while cutting costs.

Numbers count

Rigorous proof-of-concept research is an integral part of
drug development, and wise managers apply the same
disciplined approach to determining what “slashing” costs
means in dollars. To this end, we developed a model for
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The Price of Pages
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Source: CRF Health paper cost modeling tool.

Figure 2. On average, at 50,000 pages+, ePRO is
more cost-effective than paper.

demonstrating the return on investment (ROI) for ePRO
studies.

The paper vs. ePRO model first collects the key cost
drivers for paper trials (see Table 1). Then, using the cal-
culated volume of data, the model looks at site activities,
monitoring, and data management processes to calculate
an estimated cost for completing the paper-based activi-
ties (see Table 2). These costs can then be compared to
similar costs for running the study using ePRO (see Fig-
ure 1). The model reveals some paper cost items that do
not come from the study budget and, consequently, shows
a more accurate average break-even point.

Economists may be comfortable thinking in millions
and billions, but the rest of us work better with numbers
more familiar in everyday life. A clinical trial manager may
ask how many subjects a study needs to enroll to make an
ePRO diary cost-effective. The real cost driver for paper
studies, however, is the volume of data collected. Conse-
quently, a more logical question is, “How many data pages
does it take?” Even the answer to that question—39,551—is
less than fully informative without a concrete example.

Assume that a study’s protocol requires that 200 subjects
complete a diary once a day for six months (182 days): 200
x 182 = 36,400. In this example, cost estimates are based
on industry averages, our own experience, and interviews
with clinical data management professionals. The graph
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shows the linear regression of number of pages (x axis)
and cost (y axis) for ePRO and paper data collected (see
Figure 2). With paper, costs rise more steeply. So, for pa-
per-based data collection, that makes for a stronger correla-
tion between the volume of data collected and cost progres-
sion. We found that ePRO is on average more cost-effective
after the average break-even point, 39,551 pages of data.

We found that ePRO is on average
more cost-effective after the
average break-even point, 39,551
pages of data.

With increases in the number of sites and the duration
of the trial, the volume of paper generated rises, and so
does the potential cost savings of using ePRO. Revisiting
the example above, assume that each subject is required
to make two entries per day. That doubles the number of
data pages to 72,800—a number well past the break-even
point. That assessment of cost-effectiveness favors ePRO
even when additional costs are “invisible” to the sponsor’s
study team. The sponsor provides resources (e.g., data
management) that the sponsor’s project team may see as
“free.” The site often adds personnel dedicated to catch-
ing up with collating the paper data, reviewing entries,
and entering data into the sponsor’s or CRO’s electronic
data capture system. Although those resources are not
shown in a specific study’s budget, they are unquestion-
ably a part of the sponsor’s overall costs.

The model we use includes many items that don’t nor-
mally appear in the budgets for specific studies. That makes
it easier for sponsors to estimate the total cost of running a
paper-based study or the same study electronically.

ePRO'’s future

Most industry analysts already saw ePRO as a tide that
cannot be turned. Even where ePRO is less than fully em-
braced, the concept and benefits are well-established, and
market forces may have eventually forced ePRO holdouts
into the 21st century even before the new return on invest-
ment model made it easier to calculate savings.

PDA sales continue to rise, and at least one source proj-
ects that smartphone shipments will number 164 million
in 2009, up from 13% from 2008.1213 Some analysts predict
that sales of netbhooks—small laptops designed primarily
for interfacing with the Web—will match or even surpass
those numbers in 2010. These tools, along with other
popular mobile devices, are making it easier than ever to
collect clinical information from patients.

What might appear as a sudden, sweeping change in col-
lecting PRO data, however, will simply be the sum of incre-

appliedclinicaltrialsonline.com  APPLIED CLINICAL TRIALS 4



eClinical

mental, sometimes imperceptible, movements. The domina-
tion of ePRO is slow in coming, but now appears inevitable.
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