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Advantages and Disadvantages of
Internet Research Surveys:

Evidence from the Literature
Ronald D. Fricker, Jr and Matthias Schonlau

tronic mail (e-mail), the Internet has opened up new vistas in

surveying. Rather than being mailed a paper survey, a respondent
can now be given a hyperlink to a Web site containing the survey. Or, in an
e-mail survey, a questionnaire can be sent to a respondent via e-mail, possi-
bly as an attachment.

As either an alternative or an adjunct to conventional survey modes (e.g.,
the telephone, mail, and face-to-face interviewing), Internet-based surveying
offers unique new capabilities. For example, a Web survey can incorporate
multimedia graphics and sound into the survey instrument relatively simply.
Similarly, other features once restricted to more expensive, interviewer-assisted
modes (i.e., automatic branching and the real-time randomization of survey
questions and/or answers) can be incorporated into self-administered Web
(and some e-mail) surveys. However, not unlike when phone and mail sur-
veys were first introduced, there are concerns about whether these Internet-
based surveys are scientifically valid and how they are best conducted.

In the late 1980s and early 1990s, prior to the widespread availability of
the Web, e-mail was first explored as a survey mode. As with the Web, e-
mail offers the possibility of the nearly instantaneous transmission of sur-
veys to recipients while avoiding postal costs. Early e-mails were primarily

With the advent of the World Wide Web (Web or WWW) and elec-

Source: Field Methods, 14(4) (2002): 347-367.
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ASCII text based, with rudimentary formatting at best, which tended to limit
their length and scope. Their only significant advantage over paper was a
potential decrease in delivery and response times, although some also hypoth-
esized that the novelty of the new medium might enhance response rates
(Parker 1992; Zhang 2000).

The Web started to become widely available in the early to mid-1990s
and quickly supplanted e-mail as the Internet survey medium of choice because
it was easy to use, provided an improved interface with respondents, and
offered the possibility of multimedia and interactive surveys containing audio
and video. For convenience samples, the Web also offered a way around the
necessity of having to know respondents’ e-mail addresses. As a result, “quick
polls” and other types of entertainment surveys have become increasingly
popular and widespread on the Web.

Internet-based surveys are now in vogue — those conducted via the Web
in particular — because of three assumptions: (1) Internet-based surveys are
much cheaper to conduct; (2) Internet-based surveys are faster; and (3)
when combined with other survey modes, Internet-based surveys yield higher
response rates than conventional survey modes alone. Does the evidence in
the literature confirm these assumptions? Are Internet-based surveys faster,
better, cheaper, and/or easier than surveys conducted via conventional
modes? What can we conclude about the strengths and current limitations
of Internet-based surveying from the literature?

In this report, we synthesize the literature about the use of the Internet
(e-mail and the Web) in the survey process. Other accounts of the literature
include those of Schonlau, Fricker, and Elliott (2002); Couper (2000);
Dillman (2000); and Tuten, Urban, and Bosnjak (forthcoming). In addition,
an extensive source of Web survey literature can be found on the Web at
http://www.websm.org.

Literature Summary for Internet-based Surveys

In this section, we summarize key characteristics of Internet-based surveys
— that is, surveys using the Web or e-mail as a response mode — as documented
in the literature. We employed a professional librarian to conduct a thor-
ough literature search in the Social Science Database and the Conference
Paper Index database. The Social Science Database indexes more than fif-
teen hundred of the most important worldwide social sciences journals pub-
lished since 1972. Additional articles relevant to the social sciences are also
incorporated from over twenty-four hundred journals in the natural, physical,
and biomedical sciences. The Conference Paper Index provides access to
records of the more than one hundred thousand scientific and technical
papers presented at over one thousand major regional, national, and inter-
national meetings each year since 1973.
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The literature search yielded fifty-seven articles and papers that are sub-
stantively relevant, meaning that they describe carefully conducted Internet-
based research survey efforts in sufficient detail that we could extract the
necessary information from which to make comparisons. Here, we report on
a subset of those articles of direct relevance to this discussion. (Appendix B
of Schonlau, Fricker, and Elliott 2002 lists fifty-two articles and papers, and
we have augmented this list with an additional five that have appeared since
that monograph was published.)

We consider the following key characteristics of surveys: (1) response
rate, (2) timeliness, (3) data quality, and (4) cost. We compare what has
been published in the literature about Internet-based surveys to the natural
conventional survey alternative: mail. Although no survey mode is going to
be optimal in all of these areas, we chose mail because both mail and
Internet-based surveys are self-administered, mail surveys tend to be the
least expensive of the conventional modes, and virtually all the comparisons
made in the literature are to mail surveys.

Response Rates

A standard way to summarize survey performance is by comparing response
rates among various survey modes. By “survey mode” (sometimes called
response mode), we mean the mode by which the survey itself is conducted:
Web, e-mail, mail, and so on. In this section, we compare response rates for
studies classified into three categories: (1) surveys using probability sam-
pling or conducting censuses that used the Web as the only response mode;
(2) surveys in which respondents were allowed to choose one of several
response modes, including at least one Internet-based response mode; and
(3) surveys in which respondents were assigned one of several response
modes, including at least one Internet-based response mode.

We begin with results for studies that used the Web as the primary or
only response mode with either censuses or probability samples (Table 1).
Table 1 is ordered by year, and it shows that Web-only research surveys have
currently achieved only fairly modest response rates, at least as documented
in the literature.

In fact, the results in Table 1 may overstate response rate performance
for research surveys of broader populations because Dillman et al.’s (1998)
results are based on participants who were contacted initially by phone and
had agreed to participate in a Web survey, and Everingham’s (personal com-
munication, June, 2001) sample was of a closed population of employees at
one company. Jones and Pitt (1999:556) sampled staff members at “10 uni-
versities whose staff directories were available on the WWW,” and Couper,
Traugott, and Lamias (2001) surveyed 1,602 University of Michigan stu-
dents. In all these cases, the potential survey participants were likely to be
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Table 1: Response rates for web-only surveys using probability samples or censuses

Sample Response

Survey size rate (%) Population

Couper, Traugott, and Lamias (2001) 1,602 422 University of Michigan
students

Asch (personal communication, 2001)° 14,150 8 College-bound high school
students and college students

Everingham (personal 1,298 44 RAND employees

communication, 2001)

Jones and Pitt (1999) 200 19 University staff members

Dillman et al. (1998)¢ 9,522 41 Purchasers of computer
products

Dillman et al. (1998)4 2,466 38 Purchasers of computer
products

a. Another 5.6% of partially completed surveys were also received.

b. Most respondents were contacted via their parents, which reduced the response rate. A mail response
mode was added late in the survey protocol.

c. A relatively plain Web survey design was used in this experimental arm.

d. A relatively fancy Web survey design was used in this experimental arm.

more homogeneous and more disposed to respond than a random sample of
the general population. In addition, university populations often tend to have
greater access to the Internet, and today’s college students can be expected
to be more computer and Internet savvy.

In Table 2, we summarize the studies published in the literature in which
respondents were allowed to choose to respond via either the Web or by
mail, ordered in terms of the fraction who responded via the Web. Because
for many populations, the fraction of respondents who can or will answer
via the Web may not be sufficiently large, and mail emerges as the most rele-
vant second mode for a dual-mode survey, these studies are important.

In Table 2, we see that in most of the studies, respondents tended to
choose mail when given a choice between the Web and mail. In fact, even
when respondents are contacted electronically, it is not axiomatic that they
will prefer to respond electronically (see, e.g., Raziano et al. 2001, who did
not find a statistically significant difference in response rates). Zhang’s
(2000) and Schleyer and Forrest’s (2000) are the only studies that contradict
this conclusion, and they represent groups of respondents who were largely
or entirely computer literate and comfortable with electronic communication.
In comparison, the studies of Quigley et al. (2000) and Sedivi Gaul (2001)
represent general cross-sections of the U.S. public in terms of computer lit-
eracy and availability, and in these studies, the fractions who chose the Web
as the response mode were quite small.

In Table 3, we present studies that compared response rates between
groups assigned to one of either two or three response modes. Here, we see
that Internet-based surveys generally do not achieve response rates equal to
those of mail surveys. (Table 3 is first ordered from lowest to highest e-mail
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Table 2: Studies allowing respondents to choose a web or mail response mode

% Choosing
Total to respond by Overall
sample _ response

Study size Mail Web rate (%) Population
Raziano et al. (2001)? 57 96 4b 77 U.S. geriatric chiefs
Sedivi Gaul (2001) and Giriffin, 9,596 95 5 38 U.S. households

Fischer, and Morgan (2001)

(American Community Survey,

2000)
Sedivi Gaul (2001) and Giriffin, 924 95 5 38 Librarians

Fischer, and Morgan (2001)

(Library Media Center Survey,

1998)
Sedivi Gaul (2001) and Giriffin, 13,440 81 19 63 Librarians

Fischer, and Morgan (2001)

(Library Media Center Survey,

1999)
Quigley et al. (2000) (Department 21,805 77 23 42 U.S. military and

of Defense study) spouses
Quigley et al. (2000) (Department 7,209 73 27 37 Civilians

of Defense study)
Raziano et al. (2001)¢ 57 48 52° 58 U.S. geriatric chiefs
Zhang (2000) 201 20 80 78 Researchers
Schleyer and Forrest (2000) 405 16 84 74 Dentistsd

Note: The multiple Quigley et al. (2000) and Raziano et al. (2001) entries represent multiple arms of the
same study.

a. This arm of the study used mail as the contact mode.

b. Includes e-mail. The authors did not distinguish between e-mail and the Web as a response mode.

. This arm of the study used e-mail as the contact mode.

d. The response mode in this case was either e-mail or fax.

response rate and then by Web response rate.) Further, Sheehan (2001) con-
cluded that e-mail response rates are declining over time (though the reason
for the decline is unknown).

Parker’s (1992) is the only study of which we are aware in which e-mail
achieved equal or higher response rates when compared to postal mail.
Parker conducted a survey of 140 expatriate AT&T employees on matters
related to corporate policies for expatriation and repatriation. He reported
a 63% response rate via e-mail (63 surveys returned out of 100 sent by e-mail)
compared to a 38% response rate for postal mail (14 surveys returned out
of 40 sent by mail). Parker attributed the difference in response rates to the
fact that at the time, AT&T employees received a lot of corporate paper junk
mail, yet over the internal e-mail system, they received little to no electronic
junk mail. Hence, the recipients of the paper survey were more likely to dis-
count its importance compared to e-mail survey recipients. With the spread
of e-mail “spam,” this situation is likely to be reversed today.

In an example more typical of the current state of affairs and in one of
the few studies to randomize respondents to mode, Couper, Blair, and
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Table 3: Studies with multiple study arms: Comparing response rates for e-mail, web, and
mail response modes

Response rate (%)

Total
Study sample size Web  E-Mail Mail Population
Tse et al. (1995) 400 - 6 27 University staff members
Tse (1998) 500 - 7 52 University staff members
Schuldt and Totten (1994) 418 - 19 57 Management information
systems and marketing
faculty members
Kittleson (1995) 153 - 28 78 Health educators
Mehta and Sivadas (1995) 262 - 40 45 Bulletin board service and
newsgroup users
Couper, Blair, 8,000 - 43 71 Federal employees
and Triplett (1999)
Schaefer and 904 - 532 58 Washington State
Dillman (1998) University faculty
members
Parker (1992) 140 - 68 38 AT&T employees
Jones and Pitt (1999) 200 19 34 72 University staff members
Vehovar, Lozar Manfreda, 1,800 32 - 54 Businesses in Slovenia
and Batagelj (2001)P
Pealer et al. (2001)¢ 600 58 - 62 Undergraduates at the
University of Florida
McCabe et al. (2002) 5,000 63 = 40 University of Michigan
students

Note: Dashes indicate not applicable; the indicated response mode was not evaluated in the study.

a. An additional 5% of surveys that were returned by mail are not included in this number.

b. An additional phone study arm achieved a response rate of 63%, and an additional contact-by-mail and
response-by-fax study arm achieved a response rate of 43%.

c. In the second follow-up of both study arms, respondents were contacted by both mail and e-mail.

Triplett (1999) obtained an average e-mail response rate of about 43%,
compared to almost 71% with mail in a survey of employees in five federal
statistical agencies. Couper, Blair, and Triplett chose e-mail over the Web as
the mode for the survey because e-mail was almost universally available in
the five agencies, whereas the Web was often not available.

Turning to the Web, McCabe et al. (forthcoming) conducted an experi-
ment in which five thousand University of Michigan students were random-
ized to receive a survey about drug and alcohol use; half of the potential
respondents received a mail survey, and half were notified of an equivalent
Web-based survey. Respondents in both groups received a $10 gift certificate
incentive. In this study, McCabe et al. achieved a 63% Web response rate,
compared to 40% for mail. In contrast, however, Pealer et al. (2001) did not
find a statistically significant difference between Web and mail response
rates for a survey of undergraduates at the University of Florida.

The only other published study that achieved exceptional response rates
with an Internet-based survey was that of Walsh et al. (1992), in which
potential respondents were solicited by e-mail and offered the option to
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respond by e-mail or request a paper survey by postal mail. Although they
did not conduct an equivalent postal mail — only survey for comparison (and
thus are not listed in Table 3), Walsh et al. achieved a 76% overall response
rate from a random sample of subscribers (three hundred out of a total pop-
ulation of eleven hundred) to a scientific computer network for an e-mail
survey. In addition to providing nonrespondents with two follow-up reminders,
a lottery prize of $250 was used as an incentive.

Walsh et al. (1992) found that 76% of the respondents replied by e-mail,
and the other 24% responded by postal mail. They also received requests
from an additional 104 subscribers (who were not chosen in the sample of
300) to participate in the survey. For the self-selected 104, 96% responded
by e-mail. Not surprisingly, Walsh et al. also found a positive correlation
between propensity to respond electronically and amount of network usage.

In conclusion, there is little evidence in the literature that Internet-based
surveys achieve higher response rates, as a general rule, than conventional
surveys. The few Internet-based surveys that have achieved higher response
rates have tended to be either of university-based populations or small, spe-
cialized ones. The majority of results reported in the literature show that at
best, Internet-based surveys currently achieve response rates equal to con-
ventional modes and often do worse. The reasons for this difference are not
yet clear and require more study.

Yet, as we have seen, there are also a few examples of Web surveys out-
performing mail surveys for some specific populations. Whether this was
idiosyncratic of these few surveys or an indication that a methodology is
developing to achieve higher response rates in the new medium is yet to be
shown.

Contrary to intuition, there is no published evidence that the concurrent
fielding of a survey via a conventional mode and an Internet-based mode
results in any significant improvement in response rates. This may be
because, as Table 2 shows, except in specialized populations, when given a
choice between mail and Web surveys, most individuals tend to respond to
mail surveys. There is also no evidence that those who would normally
refuse to complete a mail survey would choose to respond if the survey were
Internet based. Of course, these results are specific to the current state of
the art of Internet-based surveying, existing technology, and the current
state of respondent attitudes toward surveys, both Internet based and con-
ventional. Future developments may significantly alter these findings, and
more research is warranted to learn how to improve the response rates of
Internet-based surveys.

Finally, although research surveys based on probabilistic survey sampling
methods are generally recognized as being necessary to conduct statistical
inference to any population outside of the sample, convenience sampling
can also be useful to some researchers for other purposes. For example,
early in the course of research, responses from a convenience sample might
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be useful in developing research hypotheses. Responses from convenience
samples might also help in identifying issues, defining ranges of alterna-
tives, or collecting other sorts of noninferential data. In fact, in certain types
of qualitative research, convenience samples on the Web may be just as valid
as other methods that use convenience samples.

A number of studies in the literature used convenience samples to which
response rate comparisons do not apply (hence precluding their inclusion in
Tables 1-3) because respondents were often recruited through advertising
of some form. Although the response rates of these studies are meaningless,
we present a few of the more interesting studies here to illustrate alternative
ways that Web surveys can be used.

In a social science study of geographic mobility and other topics, Witte,
Amoroso, and Howard (2000) recruited 32,688 respondents. Similarly,
Vehovar, Lozar Manfreda, and Batagelj (1999) conducted a large-scale sur-
vey targeted at the Internet population of Slovenia, about 13% of Slovenia’s
total population. In both cases, similarly sized traditional mail surveys
would likely have been more complicated and very expensive to carry out.
Coomber (1997) conducted a survey of drug dealer practices in which his
target population was illicit drug dealers throughout the world. Coomber
solicited responses by e-mail and through advertising and collected responses
on the Web, hoping that his respondents would be encouraged to respond
more honestly because of a perceived anonymity.

Timeliness

In today’s fast-paced world, survey timeliness is increasingly stressed. The
length of time it takes to field a survey is a function of the contact, response,
and follow-up modes. Decreasing the time in one or more of these parts of
the survey process tends to decrease the overall time in the field. However,
it is important to remember that the relevant measure is not average response
time but maximum response time (or perhaps some large percentile of the
response time distribution), because survey analysis generally does not begin
until all of the responses are in.

Most studies tend to conclude, often with little or no empirical evidence,
that Internet-based surveys are faster than surveys sent by postal mail. This
conclusion is usually based on the recognition that e-mail and other forms
of electronic communication can be transmitted instantaneously, whereas
postal mail takes more time. However, this conclusion naively ignores the
reality that the total amount of time required for fielding a survey is more
than just the survey response time.

A complete comparison must take into account the mode of contact, how
long that process will take, and the mode of follow-up, allowing for multi-
ple follow-up contact periods. For example, if the e-mail addresses of
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respondents are unavailable and a probability sample is desired, then
respondents may have to be contacted by regular mail. In this case, a Web
survey saves time only for the return delivery of the completed question-
naire, not for the contact and follow-up, so the resulting time savings may
be only a fraction of the total time for fielding the survey.

In e-mail surveys, in which the presumption is that the potential respon-
dents’ e-mail addresses are known and can therefore be used not just for
delivering the survey but also for prenotification and nonresponse follow-
up, the time savings can be substantial. For example, a week of delivery time
must be allowed when using the postal mail. With an advance letter and a
single mail follow-up, this one-week delay telescopes into over a month
because two weeks must be budgeted for initial survey delivery and return
time, plus an additional two weeks for a single follow-up reminder delivery
and response time. By comparison, in an all-electronic process, the same
operation has the potential to be completed in a few days or less.

Yet even in an all-electronic environment, it is not necessarily true that
Internet-based surveys will be timelier. In a comparison of response speed
between e-mail and mail, Tse et al. (1995) did not find a statistically signifi-
cant difference in the time between the sending and receipt of an e-mail
survey to university faculty and staff members and an equivalent survey sent
by mail. Furthermore, to achieve sufficiently high response rates, it may be
necessary to leave an Internet-based survey in the field for an extended period
of time. For example, a prominent commercial Internet survey company,
Knowledge Networks, has indicated that to achieve 70%-80% response
rates, they must leave a survey in the field for about ten days. This consti-
tutes one workweek with two weekends because most respondents complete
their surveys on the weekend.

Some cases in the literature did show more timely responses. Tse (1998)
found a statistically significant difference in the average initial response
time for those who received an e-mail survey compared to those who
received a paper survey in the campus mail (1 day vs. 2.5 days). Further, in
Tse’s experiment, most e-mail survey recipients either responded almost
immediately (within 1 day) or did not respond at all, which raises the ques-
tion of the effectiveness of nonresponse follow-up in the electronic forum.
Schaefer and Dillman (1998) also documented faster e-mail response rates:
Seventy-six percent of all responses were received in 4 days or less. Pealer
et al. (2001) found a statistically significant difference in the average return
time between their e-mail study arm (7.3 days) and their mail study arm
(9.8 days). However, the final e-mail survey was received after 24 days and
the final mail survey after 25 days, a negligible difference in overall fielding
time.

In conclusion, although it is certainly reasonable to conclude prima facie
that the delivery time of an Internet-based survey is faster than the delivery
time of a survey by mail, it does not necessarily follow that the increased
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delivery speed will translate into a significantly shorter survey fielding period.
Two points are relevant: (1) Dramatic improvements are possible only with
an all-electronic process, which is currently possible only for specialized
populations; and (2) even for populations for which all-electronic surveys
are possible, the literature is not very informative, because there is no infor-
mation available about the length of fielding time required to achieve par-
ticular response rates.

Quality

When the primary purpose of a survey is to gather information about a
population, the information is useless unless it is accurate and representative
of the population. Although survey error is commonly characterized in terms
of the precision of statistical estimates, a good survey design seeks to reduce
all types of errors, including coverage, sampling, nonresponse, and measure-
ment errors. (See Groves 1989 for a detailed discussion of the “total survey
error” approach.) Indeed, even when a survey is conducted as a census, the
results still may be affected by many of these sources of error.

Coverage error is the most widely recognized shortcoming of Internet-
based surveys. Today, the general population coverage for Internet-based
surveys still lags significantly behind the coverage achievable using conven-
tional survey modes. However, there are some important caveats to keep in
mind. First, the coverage differential is rapidly closing and may become
immaterial in the relatively near future (though this is far from a preordained
conclusion). Second, even though conventional modes have the ability to
reach most of the population, it is becoming increasingly difficult to get
people to respond (e.g., answering machines are routinely used to screen
calls these days and hence screen out telephone surveyors and solicitors).
Third, although conventional modes have near universal coverage, there
will always be special subpopulations with little or no coverage for any
mode. Fourth, access is only one consideration in Internet-based surveys.
Even if a respondent in principle has Internet access (e.g., through a library),
large portions of the population are still computer illiterate and would have
difficulty responding correctly to such a survey. Finally, access and computer
literacy are necessary but not sufficient conditions for success: Respondents
must also have compatible hardware and software.

However, less than universal access to the Internet can be immaterial for
some studies (e.g., studies that focus on closed populations with equal
access or Internet users). To improve coverage, Dillman (2000) recommended
a mixed-mode strategy for contact, using both e-mail and postal mail for
prenotification. Similarly, using mixed response modes, such as the Web and
e-mail, can increase coverage. However, as we mentioned previously, there
is little evidence in the literature that concurrent mixed-mode fielding
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increases response rates over what would have been achieved using a single,
conventional mode.

In addition to coverage, data quality is a function of a number of other
dimensions, including (1) unit and item nonresponse; (2) the honesty of
responses, particularly for questions of a sensitive nature; (3) the complete-
ness of responses, particularly for open-ended questions; and (4) the quality
of data transcription into an electronic format for analysis, if required by the
survey mode.

All other things held constant (such as prenotification and nonresponse
follow-up), unit and item nonresponse are generally smaller using interviewer-
assisted modes (de Leeuw 1992) compared to self-administered survey
modes. Face-to-face interviews have long been considered the gold standard
of surveys and tend to result in the lowest unit and item nonresponse as well
as minimal respondent misinterpretation of questions and skip patterns.
However, interviewer-administered survey modes, particularly face-to-face
ones, yield more socially desirable answers than self-administered modes
(Kiesler and Sproull 1986:409; de Leeuw 1992). This is particularly relevant
for surveys of sensitive topics or for surveys that contain sensitive questions,
such as questions about income or sexual practices, for example. Mail and
other self-administered modes tend to be the least expensive but often have
higher unit and item nonresponse rates. On the other hand, they tend to
elicit the most accurate responses to sensitive questions.

Data quality is usually measured by the number of respondents with
missing items or the percentage of missing items. For open-ended questions,
longer answers are usually considered more informative and of higher quality.
In studies that compare e-mail versus mail for closed-ended questions, e-mail
surveys may incur a higher percentage of missing items than mail surveys.
As Table 4 shows, in studies that reported the percentage of missing items,

Table 4: Average percentage items for e-mail and postal mail surveys

Study E-mail Postal mail Population
Pealer et al. (2001) 14.2 14.2 Undergraduates, University of Florida
Bachman, Elfrink, 3.7 0.7 Business school deans and
and Vazzana (1996) chairpersons
Comley (1996)a 1.2 0.4 Names and addresses purchased from
Internet magazine in the United
Kingdom
Paolo et al. (2000) 1.2 0.5 Fourth-year medical students
Couper, Blair, 0.8 0.8 Employees of five U.S. federal
and Triplett (1999)P agencies
Mehta and Sivadas (1995)¢ <03 <03 Active U.S. users of bulletin board

systems and newsgroups

a. Based on three questions.
b. Based on eighty-one attitude questions.
c. Across five different study arms, one of which allowed for both mail and e-mail responses.



