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ubject diaries are used in
approximately 25% of all
clinical trials.1 They have

been developed using one of
three types of diary technologies.
The traditional approach has
been to use paper cards or
booklets configured to help the
subject follow directions from the
clinical protocol. More recently,
electronic means have been
used, such as dial-in phone
numbers with computer-driven
questions to answer (interactive
voice response systems) and
handheld devices with alarms
and menu-driven prompts to
guide the subject through the
protocol requirements.

S

Technology UpdateTechnology Update

Subject diaries are used to
directly capture subjects’ ex-
periences surrounding a medi-
cal moment—the subject exper-
ience prescribed for capture by
the clinical protocol whether it
is physical or time/logic-based
experience. Medical moments
may include symptom counts
(for example, involuntary mic-
turitions, migraine episodes),
subjective symptoms (for ex-
ample, discomfort surrounding
an involuntary micturition, pain
severity of a migraine), and
quality of life (for example,
activity restrictions due to invol-
untary micturitions or mi-
graines).2 Subjects record this

information as they go through
day-to-day life. The goal is that
when the appropriate medical
moment occurs, the subject
makes an appropriate recording
into the diary. Because the diary
is the subject’s first record of an
experience, it is source data. This
dif ferentiates diary data from
case report form (CRF) data,
which are copied from many
other sources in the subject’s
medical file.

Given the importance of sub-
ject diaries in clinical research,
this article, the first in a series,
discusses the relevant regula-
tions and guidance that must be
followed to obtain the high stan-
dards of data quality set by regu-
latory bodies. This series is in-
tended to extend previous
articles published by Applied
Clinical Trials that compare and
contrast diary methods3 and
survey the diary literature.4 The
two authors will approach the
subject from dif ferent back-
grounds. Teri Stokes, a global
validation consultant, will take a
technology/regulatory perspec-
tive. Jean Paty, a clinical
researcher, will take a scien-
tific/regulatory perspective.
Both authors prefer electronic
solutions; however, both tradi-
tional paper and electronic
approaches for subject diaries
will be discussed. 

The basic concern of regula-

tors is data integrity and data
quality regardless of the method
used to acquire it. This first
article discusses regulators’ fo-
cus on ensuring that they can
have confidence in the data.
Future articles in this series will
explore designing clinical proto-
cols for diary data quality, system
and clinical challenges for valida-
tion of electronic diaries, and
standard practices and issues
arising from practical experience
with electronic diaries. Each arti-
cle will pose four relevant ques-
tions, with the two authors’ re-
sponses presented for comparison. 

In this article, the authors
address the following questions
about regulatory issues in sub-
ject diary research:
• Why are subject diaries impor-

tant to clinical research?
• How does ICH GCP apply to

subject diaries—electronic and
paper?

• How do FDA guidance and 21
CFR 11 apply to subject
diaries—electronic and paper?

• What are the audit and inspec-
tion criteria for subject diary
data?
Stokes, as the validation

expert, will address those parts
of the regulations that place
direct demands on the design
and development of a diary
system. Paty’s background in
clinical research will focus his
discussion on those parts of the
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regulations that most directly
affect study design and method-
ological rigor for using diaries.

Why are subject diaries
important to clinical
research?      
Technical  systems/regulatory
perspective, Teri Stokes: The
investigator has limited time with
a subject to make observations
and assessments of how well a
study treatment is working for a
particular subject. Capturing the
subject’s personal experience in a
diary at set times between office
visits can add much important
information about the safety and
efficacy of a treatment. Whatever
the diary technology (paper,
handheld device, or IVRS), the
subject is the one person best
able to record self-reports at
prescribed time intervals.   

Clinical science/regulatory
perspective, Jean Paty: Under-
standing the subject’s perspec-
tive, in addition to physiological
ef fects, is critical in evaluating
the safety and efficacy of a drug.
Indeed, in a number of therapeu-
tic categories (for example, in-
continence and migraines), the
subject’s self-report is the pri-
mary endpoint for evaluating the
ef ficacy of the drug. When the
subject’s self-report, via a diary,
is not the primary endpoint, it is
often a key secondary endpoint
in determining drug efficacy; for
example, subjects’ reports of day-
and nighttime asthmatic symp-
toms are key secondary parame-
ters in evaluating respiratory
drugs. Finally, quality of life data
will play a central role in drug
development, because subjects
want not only to be labeled
“better” by some objective
medical standard, but to feel bet-
ter as well. 

TS: Accurate and timely
subject diaries are important
because they provide a unique
inside-the-subject view of what is
happening in a clinical trial.
While all diaries provide self-
assessment data, electronic diary

methods also provide audit trail
records that show how well sub-
jects comply with the protocol for
recording self-assessments. Elec-
tronic systems can remind sub-
jects about important events in a
complex treatment regimen, and
they can prevent  out-of-sequence
assessments. Between-visit up-
loads from electronic diaries can
provide the investigator with
quicker access to diary data so
that medical care can be more
responsive to subject needs. 

JP: In practice, it is not simple
to get subjects to reliably
complete their diaries in the
context of daily life. Unlike
research staf f, subjects are not
accustomed to completing re-
search questions. Moreover,
diaries require subjects to take
time out of their day-to-day activi-
ties to make entries about disease
events that might be quite
unpleasant for them (for ex-
ample, migraines). Finally, the
information captured from the
subject must meet scientific and
regulatory standards for rigor,
reliability, and accuracy. Thus,
there are a number of factors to
balance when developing and
implementing a subject diary.
These issues have led to the
development of electronic di-
aries, which can yield very high
rates of compliance from subjects
and meet scientific and regula-
tory requirements.      

How does ICH GCP apply
to subject diaries—
electronic and paper? 
TS: The International Conference
on Harmonization (ICH) devel-
oped a Guideline on Good Clini-
cal Practice (GCP) to provide a
unified standard for the
European Union (EU), Japan, and
the United States to facilitate the
mutual acceptance of clinical data
by the regulatory authorities in
these jurisdictions. In section
1.52 of the ICH GCP, the defini-
tion of “Source Documents” gives
as a specific example “subjects’
diaries or evaluation checklists.”5

This classifies both paper and
electronic diaries as source
documents, and as per section
8.3.13, subject diaries are to be
protected and archived with the
trial file at the investigator site.
For a more detailed treatment,
the reader is referred to an
ongoing discussion in Applied
Clinical Trials regarding reg-
ulatory issues surrounding
electronic source documents.
The most recent installment is
from Paul Bleicher in August
2002.6 

JP: The ICH GCP Guideline
(section 2.10) makes the follow-
ing statement regarding data:
“All clinical information should
be recorded, handled, and stored

in a way that allows its accurate
reporting, interpretation, and
verification.” The ICH GCP also
requires that the “investigator
should ensure the accuracy,
completeness, legibility, and
timeliness of the data reported to
the sponsor in the CRFs and all
required reports.” (Section
4.9.1).      

TS: Being a source document
differentiates the subject’s diary
from the subject’s case report
form (CRF), which is a collection
of data derived from many source
documents in a subject’s medical
file. The investigator is responsi-
ble for retaining all original
source documents whereas the
sponsor is responsible for
keeping the original of the CRFs.  

JP: Historically, diaries have
taken the form of paper booklets
or cards given to subjects at
study visits, and completed by
the subject each day, during the
course of everyday life. A
number of studies, including a
recent one published in the
British Medical Journal,7 have
shown that subjects do not

complete these paper diaries in a
timely manner. In that study
subjects entered only 11% of their
diary entries in compliance with
study procedures. This raises the
question of the accuracy of
subject reports with traditional
paper diaries. Electronic diaries
have been shown to yield high
rates of compliance with timely
completion.      

TS: Paper diaries always go to
the investigator first. When
electronic diaries are used, they
are often developed and deployed
by a third-party service provider
on behalf of the sponsor. It is
important for sponsor and suppli-
ers to remember that the diary
data is source data and “belongs”

with the investigator under ICH
GCP. During the trial, the investi-
gator must have immediate
online access to diary data so
that the medical moment(s)
described therein can be incorpo-
rated into the subject’s medical
care. At the end of the trial,
a “certified copy” of all the
subject’s diary data must be sent
to the investigator for retention
with the investigator’s trial
source records to support future
audits and inspections.   

JP: Published research using
electronic diaries provides
evidence that this approach can
yield data of high quality and
integrity (see the recent review in
the April 2002 issue of Applied
Clinical Trials).4 One such study
was conducted using electronic
diaries with smokers trying to
quit.8 The study required that
subjects report their craving to
smoke throughout the day. Tradi-
tionally, this would have been
captured by asking the subjects
to make a single entry at the end
of the day about their smoking.
However, by giving each of them

Electronic diaries have been shown to
yield high rates of compliance with
timely completion.
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a handheld computer, it was
possible to ask subjects about
their craving 8 to 10 times each
day. Subjects recorded the
relevant medical moment, in the
moment, rather than later on.
The results showed that subjects
readily complied with these
procedures, responding to over
90% of the handheld’s prompts to
answer questions about craving.    

TS: Processing and access to
electronic CRF data can and
usually does occur long after the
investigator has processed the
medical moment (visit, assess-
ment, test, episode) in a trial.
Electronic diary data, however, is
part of the medical moment itself
and must reach the investigator
for diagnostic processing in the
shortest possible time, even
though it may be first received on

the server of a sponsor, service
provider, or CRO.   

JP: Thus, electronic methods
can yield high rates of subject
compliance with protocol proce-
dures and scientific rigor. This
higher compliance will in turn
yield more reliable and poten-
tially more accurate data, which
makes electronic diary methods
compliant with ICH data quality
guidelines.       

TS: As per ICH GCP section
5.5.3 on electronic data handling,
an electronic diary system has to
be validated, have an SOP for its
use, include an audit trail, and
have security that prevents un-
authorized use. Only authorized
individuals should be allowed to
make data changes on the
system, the data must have
adequate backup, and any blind-
ing must be safeguarded. Finally,
section 5.1.3 states, “Quality
control should be applied to each

stage of data handling to ensure
that all data are reliable and have
been processed correctly.”9

How do FDA guidance and
21 CFR 11 apply to
subject diaries—
electronic and paper?
TS: The Food and Drug Adminis-
tration passed a two-part law in
1997 in parallel to implementing
the ICH GCP. The Final Rule on
Electronic Records and Elec-
tronic Signatures (21 CFR 11)
applies to electronic subject
diaries as electronic records, and
when electronic signatures are
used, it applies to the signatures
as well. This law does not apply to
paper diaries unless they are
scanned into electronic form and
archived as electronic records. 

JP: Whether a paper or elec-

tronic diary is used, it must yield
high data quality and integrity.
The FDA makes the following
statements in the April 1999
Guidance for Industry: Comput-
erized Systems Used in Clinical
Trials:

FDA’s acceptance of data from clini-

cal trials for decision-making

purposes is dependent upon its ability

to verify the quality and integrity of

such data during onsite inspections

and audits. To be acceptable the data

should meet certain fundamental

elements of quality whether collected

or recorded electronically or on

paper. Data should be attributable,

original, accurate, contemporaneous,

legible.”10

These five components of data
quality and integrity have been
conveniently labeled ALCOA.      

TS: 21 CFR 11 echoes all of the
ICH GCP concerns mentioned
above. It adds time-stamping to
the audit trail so that local time

can be established for any edits
or changes and the use of “opera-
tional system checks to enforce
permitted sequencing of steps
and events, as appropriate.”11

These two new Part 11 compo-
nents are very important for sub-
ject diaries and describe the key
ways that an electronic diary
performs better than a paper di-
ary. A combination of alarms,
prompts, and lockouts in the
electronic diary can enforce pro-
tocol requirements for subject
responses to be made in a speci-
fied sequence and at prescribed
times.   

JP: Timely or contemporane-
ous recording of subject’s experi-
ences, or medical moments, is
one of the key components of the
ALCOA standard of data quality
and integrity. If subjects wait to
record the relevant information
from a medical moment, be it a
brief episode of urinary inconti-
nence or an extended migraine
headache, the impact of other life
experiences will af fect the
accuracy of their recording.
Again, the subject diary method
employed must be shown to meet
the ALCOA standards, whether it
is paper or electronic.       

TS: Paper diaries can be filled
in at any time, and this fact leads
to the questionable accuracy of
their data. Part 11–compliant
electronic diaries structure
response times to the protocol
design by allowing data entry
only at specific times, time-stamp-
ing subject entries, and prevent-
ing subjects from entering data
out of sequence.

Other Part 11 concepts in-
clude the use of device checks to
determine the validity of source
data input and the use of
electronic signatures. Part 11–
compliant electronic diaries use
handheld devices with unique
identifiers and have software that
can check the device ID commu-
nicated during a transmission.
Such a check ensures that the
device has been assigned to the
subject, trial, and site identified in

the diary report during each
upload to the database server.
With paper diaries, the subject’s
handwriting is unique, but if the
subject forgets to sign the diary
card and the report is mostly
check boxes and analog graph
lines, this could present an
authentication problem.

The use of electronic signa-
tures brings with it a technical
burden described in sections
11.50 and 11.70 and an adminis-
trative burden as per Subpart C
of Part 11. From a practical
perspective, it is best to limit the
use of electronic signatures in
clinical trials to only those places
where a handwritten signature is
mandated. There is no legal
mandate for a handwritten signa-
ture on subject diaries. One
option to ensure authentication of
the source for electronic diary
data is the use of one password
by the subject and the device
checking performed by the
server software.         

What are the audit and
inspection criteria for
subject diary data? 
TS: As an introduction to his
paper on FDA’s good laboratory
practices (GLP) and computer-
ized data acquisition systems in
1992, Paul D. Lepore of the FDA
published a definition of what the
FDA means by the terms “data
quality” and “data integrity.”
Lepore stated that the important
characteristics of data quality are
that the data are accurate,
immediate, legible, durable, and
attributable.12 He then stated that
the important characteristics of
data integrity are consistency,
fidelity, and honesty.9 These crite-
ria for data quality and integrity
can be applied to diary data
irrespective of the collection
method—electronic or paper.
The Lepore paper on GLP data
quality provides historical
context for the ALCOA standard
for GCP data on clinical trial sys-
tems in FDA’s 1999 Guidance.

JP: According to the Comput-

With paper diaries, legibility and
completeness are consistent problems.
If the diary is not legible, it is
functionally incomplete.
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erized Systems Used in Clinical
Trials Guidance, inspectors will
look to “verify the quality and
integrity” of the data.10 From a
practical perspective, this will
mean evaluating the diary using
the ALCOA standard. The
challenges will be dif ferent for
paper versus electronic diary

methods, as shown in the table
“Technical/Regulatory Perspec-
tive on ALCOA.”

TS: Auditors and inspectors
will seek to examine documented
evidence of these characteristics
when diary data are used to
support endpoints in pivotal
studies. Specific application of
these characteristics to elec-

TS: Every audit and inspection
has training records on its check-
list, and Part 11 section 11.10 (i)
requires that “persons who
develop, maintain, or use elec-
tronic record/electronic signa-
ture systems have the education,
training, and experience to
perform their assigned tasks.”8 It
is important to have training
materials and training records for
both investigator staf f and
subjects using electronic diaries.
If there are no instructions
and/or users have not been
trained in how to complete a
diary record in either paper or
electronic form, then the quality
and validity of the data may be
compromised.  

JP: Problems with legibility
and completeness directly affect
data quality and the ability to use
the data to evaluate the primary
and secondary aims of the study.
If the CRA and data management
group at the sponsor cannot read
the data, then it will be very diffi-

tronic diaries is given in the table.  
JP: From a clinical perspective,

it is essential that the data
reported on diaries be clear and
usable for the investigator as a
start, and then later for the CRA
and sponsor. With paper diaries,
legibility and completeness are
consistent problems. If the diary

is not legible, it is functionally
incomplete. This missing infor-
mation creates gaps that the
investigator cannot fill at the site
weeks, or even months, after the
fact. This is, of course, problem-
atic if the investigator needs to
use this information during the
course of the trial to make a
medical decision.

cult to capture it in a database. In
turn, analysis of the data be-
comes dif ficult. The scientific
importance of high data quality—
that diary data be clear, leg-
ible, and complete—cannot be
overemphasized.       

TS: In addition, it is important
that the diary provider(s) have
training records for their soft-
ware developers and the person-
nel who configure and manage
the trial diary process for a
specific study. For paper diaries,
only instruction materials and
training for investigator staff and
subjects are needed, but training
records should still be kept.         

Common message
In this discussion, two perspec-
tives—technical systems and
clinical science—converge on a
common message: Subject di-
aries are important to trials
where the clinical protocol uses
self-reports as primary or sec-
ondary endpoints, and the quality

TABLE  Technical/Regulatory Perspective on ALCOA 

Guidance Data Definition of Data Quality Paper Diary Electronic Diary
Quality Characteristic Characteristic Compliancea Compliance

Attributability Recorded data should be attributable Verified by handwritten responses Verified by password
to the individual who collected the data on the diary and device checking 
and attested to by the use of dated methods. Can also use 
initials. Such data ownership fixes electronic signatures. 
responsibility and fosters data quality. 

Legibility Recorded data should be legible. Will vary depending on patient’s Text, numeric, and analog 
It is not acceptable for written records handwriting and/or physical data are consistently legible
to be obscure or confounded with abilities. Careful instruction to despite subject’s handwriting
cross-outs and obliterations. patients are required, but may not or physical incapacities.

be enough to overcome this issue. Careful instructions to 
patients are  required.

Contemporaneous Data are recorded as soon as Will be difficult to establish since Time and date stamping 
possible after an event is observed. there is no external validation allow evaluation of timely 

beyond subjects’ report  of completion
completion time and date.

Original The data should be honest/original. Will be important for patients to System can restrict changes 
FDA has no tolerance for dealing sign and date any changes made and/or create an audit trail, 
with fraud and falsification or with to paper diary, if an initial entry is with time and date stamp of 
any form of data misrepresentation. changed.    any changes made by the 

patient.
Accurate Collecting accurate data is a This is difficult to establish if one Time-stamped entries and 

requirement for achieving study cannot verify that data was audit trails support accuracy 
objectives and for assuring that others entered contemporaneously. of the data.
can replicate the results, when 
necessary.

aThe descriptions in this column reflect common practices with paper diary methods. While it is possible to enhance or supplement a paper diary, with
an alarm watch, for example, such modifications do not represent standard implementations.

Electronic diaries can potentially
comply with ALCOA standards of quality
and integrity more readily than paper
diaries. 
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and integrity of subject diary data
is essential to the credibility of
such trials. Regulations, guid-
ance, and published papers state
requirements for data quality and
data integrity that apply to both
paper and electronic diary
systems. This discussion sug-
gests that electronic diaries can
potentially comply with ALCOA
standards of quality and integrity
more readily than paper diaries.
FDA Guidance and other regula-
tions (21 CFR 11 and ICH GCP)
do provide useful guidance to
support development of compli-
ant electronic diary systems. The
next article in this series (Part 2)
will discuss how clinical protocol
design and electronic diary
design must work together to
achieve data quality and regula-
tory compliance.
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