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JAMIAEditorial Comment

When to Use
Web-based Surveys

Even in this randomized trial era, surveys of patients
and professionals remain an important epidemiologic
technique for capturing cross-sectional or longitudinal
data, providing fundamental insights about health
and disease.1 There are several alternative methods for
collecting such data, which include conducting face-
to-face or telephone interviews; circulating a question-
naire by mail, fax, or e-mail; and eliciting responses to
a survey posted on an open Web site. Other methods
that are currently less widely exploited include digital
interactive television; use of a software package to
capture survey data, either by mailed floppy disks or
as a Java applet over the Web; and automatic tele-
phone menu systems. The preceding article by Schleyer
and Forrest2 explores some of the issues arising from a
Web survey, but it may be useful first to consider the
range of survey methods that are available.

The Range of Methods Available, and
Their Implications

Two major features define a survey method: how par-
ticipants are identified and the data capture tech-
nique. Let us consider these features and their impli-
cations in turn.

How participants are identified determines how much
control the investigators exert over their selection. For
complete control, eligible participants are selected ac-
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cording to specific characteristics.3 We can check char-
acteristics from an existing database or mailing list,
including an e-mail discussion list, or carry out a pre-
liminary mailing or interview to capture the necessary
eligibility data. If, instead, we wish only a modest de-
gree of control, we can distribute copies of the survey
to a group known to us and ask them in turn to send
it out to their contacts—the ‘‘snowball’’ technique
(e.g., Forsstrom et al.4). With this method we have
much less control over who receives a copy of the
survey, and it makes sending reminders or follow-up
surveys more difficult, too. We often do not even
know how many copies of the survey have been sent
out, making it impossible to calculate a response rate.
Thus, generalizing results from a snowball survey is
difficult. Finally, there are occasions when we want to
encourage anyone and everyone to complete our sur-
vey, with no control over the type of participants. We
can distribute the survey on the street, in a newspa-
per, or by random mail shots or we can e-mail it to
random members of a general mailing list or place it
on a public-access Web site. Such techniques mean
that follow-up and reminders are usually impossible
and response rates hard to calculate. Schleyer and
Forrest used the Web but still retained control over
who could respond by issuing passwords by e-mail,
allowing selected participants to gain one-off access
to a closed Web site. Passwords can also be issued by
mail or telephone.

The second key feature is how the data are captured.
Many conventional paper questionnaires are designed
to capture free-form text, which is usually transcribed.
Face-to-face or telephone interviews can be tape-re-
corded and transcribed, but this is a lengthy process.
Such qualitative data can then be analyzed using ap-
propriate software tools such as NUD*IST or MARTIN to
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extract recurrent themes.5 Data analysis is easier,
faster, and more accurate if data can be captured elec-
tronically at source, for example, using specially de-
signed forms and optical character or optical mark
recognition, which are increasingly used in clinical tri-
als.6 Often the special OCR/OMR forms are faxed to
a data center, speeding return of data.7 Other tech-
niques for capturing electronic data include telephone
voice menu systems, e-mailed text, Web forms, and
mailed interactive software packages. As well as
speeding data analysis and reducing transcription er-
rors8 the choice of data capture method also deter-
mines how much control the researchers have over
the order of question completion and the time to be
allowed. For example, with a paper or e-mailed ques-
tionnaire, there is little, if any, control—the partici-
pant can leaf back and forth before answering the first
question. Even standard HTML forms allow little con-
trol over question order or the time allotted, as devi-
ous participants can work through the survey an-
swering obligatory questions randomly, then go back
to alter their responses. This makes it hard to conduct
experiments such as eliciting a diagnosis on a simu-
lated case before and after receiving the output of a
decision support system.9 On the other hand, face-to-
face or telephone interviews, interactive software, and
Java applets delivered via the Web allow complete
control over the time participants are allowed and the
ordering of questions.

The combination of these two features determines
three further significant issues:

n The type of data that can be collected: responses
only (postal, e-mail, Web—because of variable de-
lays), responses and time taken to respond (auto-
matic phone system, software, recorded interview),
responses and observer comments (face-to-face en-
counters like a conventional job interview)

n The overall survey cost: high (face-to-face, interac-
tive software), medium (postal surveys), low
(e-mail, automatic phone system, Web)

n The speed of data collection and time to comple-
tion: fast (Web, e-mail), medium (fax, phone, face-
to-face), slow (postal surveys)

With this general background in mind, let us consider
the benefits and problems posed by Web-based sur-
veys of the type described by Schleyer and Forrest.

Benefits of Web-based Surveys

Web-based surveys have a number of benefits over
conventional paper or face-to-face methods. These in-
clude the following:

n They are more inclusive, allowing a further reach
then postal or phone surveys or direct interviews,
potentially including a global audience. This can be
useful in finding reasonable numbers of respon-
dents with a rare condition.

n Once set up, they are cheap to carry out, making it
easier to recruit large numbers of participants or to
collect data repeatedly, on several occasions.

n The data are captured directly in electronic format,
making analysis faster and cheaper. This again al-
lows more data to be collected than with conven-
tional mailed paper questionnaires.

n Associated material, such as data definitions or
even the protocol for the study, can be linked to the
data capture forms and vice versa.10

n They allow interactive data capture with rapid
checking of responses, at least at the form level; im-
mediate validity checking of individual data items
requires a Java applet.

n Web surveys allow the use of multimedia and en-
forced branching, and with Java applets they allow
complex experiments with complete control over
the scheduling of stimuli and responses without the
need to mail each participant a floppy disk. How-
ever, there is a problem with measuring timing us-
ing simple HTML forms, as network response times
are highly variable.11

n Web surveys allow rapid updating of questionnaire
content and question ordering according to user re-
sponses. This can be useful, for example, in Delphi
studies.

Problems with Web-based Surveys

The two key disadvantages of Web-based surveys
concern the generality and validity of their results.
The generality of the results is clearly restricted to
those who are keyboard and Internet literate—cur-
rently only a third of the population. Second, while it
may be easy for JAMIA readers to understand what
is required of them in a Web survey, it is not for ev-
eryone—the paper by Schleyer and Forrest has some
sobering examples. A third problem is that, because
of simple preference or shortage of time in the office,
some participants will prefer to print off the survey
document to complete on the train, on a plane, or at
home. Unless this is allowed, such participants will be
excluded from the group, potentially biasing the re-
sults. However, perhaps one of the most worrying
threats is that a keen participant can respond multiple
times to a survey, shifting the average results in their
favor, or may even recruit their friends by sharing



428 WYATT, Web-based Surveys

passwords. An early Web survey conducted by Byte,
of the proportion of operating systems installed on
desktop machines, makes an instructive example.12

The results showed that AIX was apparently the most
popular operating system. However, when the sur-
prised Byte staff reviewed the server log, they discov-
ered that not only was IBM.COM the most frequent
domain but that many participants had answered the
survey on several occasions, the record being 80
times! This problem can be eliminated by issuing par-
ticipants with passwords that are valid only once—
as in the article by Schleyer and Forrest—but this
takes software expertise and requires administration.
A further threat to generality is that some participants
may be reluctant to complete the survey unless there
is a guaranteed anonymity. Thus, in future, we may
need to provide the same secure Web servers and en-
cryption for Web surveys that we provide for patient
record systems,13 especially if participants can be iden-
tified (which they often can14) and the survey exam-
ines sensitive issues.

Although a response rate above 80 percent is usually
vital to ensure the generality of survey results, it is
not always necessary. For example, in the unusual cir-
cumstances that the community surveyed are homo-
geneous with respect to a key variable,15 or when doc-
umentation of the simple occurrence of a bizarre or
rare phenomenon is of interest (such as three surgeons
who are heroin addicts), a lower response rate is less
of a problem.

However, the major concern is whether the data cap-
tured using Web surveys are reliable and valid. Reli-
ability means that the same question should elicit the
same answer on two occasions from the same person.
Validity means that the question is measuring what it
is intended to measure3 and contributes distinct infor-
mation to a scale measuring a complex concept.16 Es-
tablishing the validity of a question or a scale derived
from several questions requires many careful studies;
this explains why it has only recently become feasible
to measure intuitive concepts such as quality of life
using paper questionnaires.17 Unfortunately, simply
translating the format from paper to the Web may
lead to significant changes in the perception of what
the questions and answers mean18 and, thus, the va-
lidity of the survey. The Schleyer and Forrest paper
gives examples of problems affecting validity, includ-
ing coding errors and problems experienced by AOL
subscribers. The investigators were unable, however,
to exclude the possibility that other ISP users might
have had more subtle but equally important problems
affecting their responses. Simple errors that may re-
duce data validity are more likely in Web than paper
surveys, including participants’ not scrolling down to

see a whole page of questions or list of options in a
list box and not understanding how to correct a mis-
taken response. These are more acute with the Web
than with paper questionnaires, because each user ex-
periences a subtly different questionnaire according to
their screen size, hardware platform, operating sys-
tem, browser, and Internet service provider. Partici-
pants may even have changed their default screen col-
ors or fonts in a way that obscures significant detail
in the questionnaire. The fact that people select re-
sponses with a mouse rather than a pen means that
existing paper survey instruments, such as those for
quality of life, may need to be revalidated on screen.
Equally, the ability to copy and paste response text
from anything on their personal computer or the
wider Web may perhaps lead to new patterns of re-
sponse that fail to reflect true feelings. One potential
solution to many of these difficulties would be to ex-
pose all participants to a screen of ‘‘calibration’’ ques-
tions before the survey proper. If their responses to
these are satisfactory, they would be allowed access
to the full survey; if not, their responses would be
carefully scrutinized.

A further difficulty with Web surveys is that they may
be harder to validate than questionnaires conducted
face to face or with local participants.19 Piloting will
be just as important as with paper surveys,20 so re-
searchers should stay at the pilot participants’ side
while they use the form on screen, to listen to com-
ments, detect and log their misconceptions, and at-
tempt to correct them. Such piloting was carried out
in the survey by Schleyer and Forrest, but it is still
worrying that a significant software error was discov-
ered only after 130 sets of data had been collected.

One problem with Web surveys is that it may be more
difficult to carry out repeated assessments of the same
individual for epidemiologic purposes. In a study of
patients with ulcerative colitis,20 70 percent claimed to
have had the same e-mail address for two years, but
this is a very short period in epidemiological terms.

A chronic problem in surveys is poor response rates,
perhaps due to survey fatigue or even reaction against
‘‘survey serfdom.’’22 This may also affect Web sur-
veys.20 Response rates usually matter a great deal, and
a rate above 80 percent is usually necessary to ensure
validity (and publication in the better journals). Re-
minders are a key way to enhance response,19 but
there is always a concern that the quality of data re-
turned in the second and third rounds may have been
reduced by the irritation of participants on receiving
paper or e-mail reminders. Schleyer and Forrest found
that their group needed a lot of pushing to fill out the
Web form, and sent over 1,100 reminder e-mails; this
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potentially represents a considerable amount of effort.
With paper surveys, another important technique to
enhance response is incentives, such as a draw for
prizes or small cash amounts.23 With a probable inter-
national range of recipients, it is unclear how to pro-
vide such financial incentives in Web surveys. Eysen-
bach and Diepgen24 provided eczema patients with an
incentive to complete a Web survey by offering them
an eczema score on completion, but we do not know
how effective such incentives are.

Conclusions

It is clear that we must be cautious about introducing
further uncertainty into our current research methods,
which in medical informatics are already so poorly
validated.3 There is currently a risk that, if widely
adopted in medical informatics, Web surveys could
threaten the generality of some studies and distance
us from the silent majority of patients and clinicians
who are still more familiar with reading and record-
ing data on paper than on screen. The choice about
whether to use the Web for a survey should thus not
be driven by economics but by a consideration of the
many alternative techniques and other issues dis-
cussed here. However, when we do decide in the fu-
ture that a Web approach is unsatisfactory, we may
need to justify our position to funding agencies, al-
ways keen to economize.—JEREMY C. WYATT, DM,
FRCP

The author thanks Patti Brennan, University of Wisconsin, for
her support for this article.
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APPENDIX

Draft Guidelines for Web-based Surveys

Scenarios that may be suitable for a Web-based survey:

Respondent features:

n Respondents are already avid Internet users; e-mail
addresses known for reminder messages.

n Respondents are enthusiastic form fillers, will not re-
quire monetary incentives.

n Need for respondents covering a wide geographic area
(e.g., rare clinical specialties, diseases)

n Respondents known to match nonrespondents and
even non-Internet users on key variables.

Survey features:

n Need for complex branching, interactive question-
naire, or multimedia as part of the survey instrument.

n Survey content will evolve fast (e.g., Delphi surveys).
n Intent is to document bizarre, rare phenomena whose

simple occurrence is of interest.
n No need for representative results: collecting ideas vs.

hypothesis testing.

Investigator features:

n Limited budget for mailing and data processing but
good in-house Web skills.

n Precautions can be taken against multiple responses by
same individual, password sharing.

n Web survey forms have been piloted with represen-
tative participants and demonstrate acceptable validity

and reliability with most platform/browser/ISP com-
binations.

n Data are required fast in a readily analyzed form.

Scenarios unsuitable for a Web-based survey:

Respondent features:

n Target group is under-represented on Internet, e.g., un-
derprivileged or elderly people.

n Target group is concerned, however unreasonably,
about privacy aspects.

n Target group requires substantial incentives to com-
plete the survey.

n Need for a representative sample.

Survey features:

n Need for accurate timing or observational data on par-
ticipants.

n An existing paper instrument has been carefully vali-
dated on target group.

n Need to capture qualitative data or observations about
participants.

n Need to capture accurate timings (unless Java applets
used).

n Wish to reach the same group of participants in the
same way months or years later.

Investigator features:

n Limited in-house Web or Java expertise, but existing
desk top publishing and mailing facility.

m

ERRATUM

Error in Wording

On p. 159 of the Mar/Apr issue of JAMIA,1 in the last line of the hypothetic Dxtractor query sequence in the
left-hand column, the word OR should replace the word AND, so that the full line reads:

Set 8: Boolean: 6 OR 7; 342 patients

1. Nigrin DJ, Kohane IS. Temporal Expressiveness in Querying a Time-stamp-based Clinical Database. J Am Med Inform
Assoc. 2000;7(2):152–63.


