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The use of visual analog scales (VAS) in survey research has been relatively rare, in part because
of operational difficulties. However web surveys permit the use of continuous input devices such
as slider bars, making VAS more feasible. The authors conducted an experiment to explore the
utility of a VAS in a web survey, comparing it to radio button input and numeric entry in a text
box on a series of bipolar questions eliciting views on genetic versus environmental causes of
various behaviors. The experiment included a variety of additional comparisons including the
presence or absence of numeric feedback in the VAS, the use of a midpoint or no midpoint for the
other two versions, and numbered versus unnumbered radio button scales. The response distri-
butions for the VAS did not differ from those using the other scale types, and the VAS had higher
rates of missing data and longer completion times.

Keywords: visual analog scale; web survey; attitude

Rating scales have been in use for many decades. Ahearn (1997) credits Hayes and
Patterson (1921) with being the first to use visual analog scales (VAS), whereas Freyd

(1923) is credited with early use of graphic rating scales (GRS; see Svensson, 2000). Many
different forms of rating scales have been proposed and tested over the years, and they go by a
variety of names. Svensson (2000) draws a key distinction between VAS and GRS. The VAS
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has a line anchored at each end by the extremes of the variable being measured. This can rep-
resent a continuum between opposing adjectives in a bipolar scale or between complete
absence and the most extreme value in a mono-polar scale. The GRS adds verbal descriptors
along the line and sometimes also check marks dividing the line into distinct segments. The
difference is illustrated in Figure 1, taken from Mattacola, Perrin, Gansneder, Allen, and
Mickey (1997).

In each case, the respondent draws a line through the continuum to indicate his or her posi-
tion on the scale. The distance of this mark from the origin is measured to determine the
respondent’s value on the scale. The goal is to obtain measures on an interval scale.

These rating scales are often contrasted with discrete measurement scales in which
respondents select a number or adjective that most closely represents their positions on the
scale. The number of scale points may be relatively small (e.g., 5, 7, or 9; see Krosnick &
Fabrigar, 1997) or large, as in the case of the 101-point feeling thermometer (e.g., Andrews &
Withey, 1976).

There are many different considerations in designing a VAS or GRS (see Torrance, Feeny,
& Furlong, 2001) such as length of the line, labels for the ends of the line, presence or absence
of scale marks on the line, presence or absence of numbers on the scale marks, vertical or hor-
izontal placement of the line (Scott & Huskisson, 1979), discrete categories versus continu-
ous scales, identification of a midpoint, and so on. In some of these, the distinction between a
truly graphic or analog scale, on the one hand, and a discrete choice measure, on the other,
becomes blurred. Nonetheless the key distinction is not how the scale is presented to respon-
dents but how they indicate their responses. We will use the term VAS to indicate a scale on
which a respondent directly marks his or her position on the scale, whereas discrete choice
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Figure 1
Example of Graphic Rating Scale and Visual Analog Scale

Source: Mattacola, Perrin, Gansneder, Allen, and Mickey (1997).
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measures require the respondent to first select a number or adjective and then indicate that
preference.

GRS, and by extension VAS, have many proponents, especially in the early psychometrics
texts. For example, Guilford (1954) argued that “the virtues of graphic rating scales are
many; their faults are few” (p. 268). He continues, “As for disadvantages, there are none that
do not apply to other types of scales, except for somewhat greater labor of scoring” (p. 268).
Similarly, Kerlinger (1964) extolled the benefits of GRS, noting that they “are probably the
best of the usual forms of rating scales. They fix a continuum in the mind of the observer.
They suggest equal intervals. They are clear and easy to understand and use” (p. 516).

Despite their apparent advantages, VAS are not widely used in survey research. In part this
may be because two key features of such measures are that (a) they require self-administration
and (b) they are visual, that is they cannot be administered using an aural medium such as the
telephone. These characteristics, along with the extra effort needed to measure and record the
answer provided, may limit the use of VAS in surveys. However in health research settings,
their use appears to be widespread. A search of visual analog scale in the ISI Web of Science
database (http://www.isiknowledge.com) yielded more than 2,700 citations, most
in health and medical research. Many of these applications appear to be in clinical settings
involving self-administration.

Recent developments in graphical user interfaces such as Microsoft Windows and HTML
raise the possibility of greater use of VAS in computer-assisted self-interviewing (CASI) or
web-based survey applications. The rich graphical nature of modern computer interfaces,
along with the ability to use direct manipulation devices such as slider bars, may solve some
of the drawbacks associated with paper-based VAS.

We are interested in exploring the utility of VAS for two reasons. One is that the measures
we wanted to obtain require respondents to make choices along a bipolar scale. Numeric
scales raise concerns about the effect of the numbering of the scale points on the answers pro-
vided (Schwarz, Knäuper, Hippler, Noelle-Neumann, & Clark, 1991), a problem that could
be avoided with visual scales. The second is a more general research interest in exploiting the
interactive and dynamic features of the Internet for improved measurement in web surveys.
We expand on these points below after first reviewing the literature on VAS relative to
numeric rating scales, particularly in computer-based applications.

Background

Despite the early claims made for the advantages of VAS or GRS, the empirical results are
mixed. For example, Grigg (1980) found lower test-retest reliability for a GRS when com-
pared with a 7-point and 11-point scale. He concluded that the “use of an unstructured
graphic scale is not recommended” (p. 41). Similarly, Friedman and Friedman (1986) com-
pared a GRS with a 7-point rating scale. They looked at correlations of scale scores with
objective measures and found no significant differences between the two scales. Averbuch
and Katzper (2004) compared a VAS and a 5-point categorical pain scale and found equiva-
lent sensitivity between the two for measuring changes in pain levels. On the other hand,
Ahearn (1997) concluded her review of the use of VAS in mood measurement as follows:
“These scales are simple to complete, ensuring a high rate of compliance, and they have been
shown to possess a high reliability and validity” (p. 577).

Couper et al. / Effectiveness of Visual Analog Scales 229

 © 2006 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.
 at NORTH CAROLINA UNIVERSITY on October 17, 2007 http://ssc.sagepub.comDownloaded from 

http://ssc.sagepub.com


Our interest here is in computerized (and particularly Internet-based) versions of VAS.
These developments have been relatively recent. For example, Stubbs et al. (2000) report on
an implementation of a computer-based VAS on the Apple Newton. The use of a stylus and
the graphical user interface permitted the use of a system that replicated a paper-based VAS,
that is the respondent could draw a line on the screen to mark the desired point on the scale.
Unfortunately, Stubbs et al. (2000) do not report on any empirical comparisons with alterna-
tive scales. Kreindler, Levitt, Woolridge, and Lumsden (2003) developed a VAS mood ques-
tionnaire for handheld computers, again using a stylus for input. They found that the size of
the line (4 cm vs. 10 cm) had no significant effect on the accuracy or precision of ratings of
objective quantities. Again the VAS was not compared to other forms of rating scales.

Jamison, Fanciullo, and Baird (2004) developed a dynamic VAS (DVAS) in which partici-
pants rated levels of pain by adjusting the horizontal length of a continuous green bar with the
use of the left or right arrow keys. They compared the ratings of a group of pain patients with
those of healthy controls. They concluded that the DVAS is easy to administer and complete
and that participants understood the task and quickly learned how to use the DVAS. They
acknowledge that the nature of the input device (arrow keys vs. mouse) may influence the
outcome. It appears that the green bar began at the left side of the scale (the “no pain” point),
which may also have affected the ratings.

Lenert (2000) reports on the development of a web-based tool for measuring patients’
preferences, which he compared to a standard gamble. He found comparably high test-retest
reliabilities for both approaches. However it is not clear how the VAS was implemented;
although Lenert reported that participants “clicked on a level of the scale to perform a rat-
ing” (pp. 812-813), the web instrument was implemented in HTML, which does not permit
dynamic elements possible with client-side scripts (e.g., JavaScript) or applets (e.g., Java).
Brophy et al. (2004) implemented a JavaScript-based VAS for the web, which they compared
to a paper-based rating scale and found similar levels of reliability for the VAS and paper rat-
ing scale.

In one of the few comparisons of a web-based VAS with alternative web-based scales we
have found, Cook, Heath, and Thompson (2001) compared sliders with numeric scales with 1
to 9 radio buttons in a survey of library service quality. They found that the sliders took longer
to complete (M = 12.5 minutes, SD = 5.0, for 41 items) than did the radio button version (M =
11.3 minutes, SD = 5.5). They found consistently higher alpha coefficients for the slider than
for the radio button version of the scale, but the differences are very small (< .05). They con-
clude that “it appears that both sliders and radio buttons are psychometrically acceptable
tools for gathering attitude data on the Internet” (p. 705).

Finally, in a recent study, Bayer and Thomas (2004) used sliding scales in a web-based
experiment. They used a Java applet to implement the sliding scales and compared vertical
and horizontal sliders to various formats of radio button scales (e.g., end anchored vs. fully
anchored) and a numeric box entry version. They conclude that “there appeared to be no
advantage or disadvantage in using sliders from a validity perspective” (p. 6). However they
found that sliders took significantly longer to complete and had higher breakoff rates than did
the non-Java versions of the instrument. They found that 17.7% of their sample did not have
Java-enabled browsers and thus could not be assigned to the slider scale versions (the study
was conducted in 2001).

In summary, then, the empirical evidence of the advantages of computer-based VAS over
alternative input modes can at best be described as mixed. In terms of reliability or validity of
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measurement, there appears to be no great gain in the precision or quality of measurement. In
addition, the use of a computerized VAS may come at a cost in efficiency.

Given the relatively mixed findings, why our interest in VAS? We were facing a particular
measurement challenge within the context of research on people’s attitudes toward genetic
versus environmental determinants of behavior, particularly with regard to the role race and
ethnicity may play in such evaluations. We were developing a measure in which respondents
were presented a series of vignettes in which gender, race, and attributes or behaviors were
systematically varied. For each vignette, we wanted respondents to indicate the degree to
which they believed the attribute or behavior to be determined by genetic or environmental
factors. They could say 100% genes, 100% environment, or any point in between, with the
midpoint being 50% genes, 50% environment. We suspected that coarse scales (e.g., 7-point,
fully labeled scales) would not permit respondents to make the subtle distinctions across the
vignettes that a finer scale would. On the other hand, a numbered scale might cause confusion
for respondents trying to keep three numbers in their heads. For example, consider a 21-point
scale with 1 representing 100% genes and 21 representing 100% environment. The midpoint
of the scale (11) represents 50-50, but a 4 on the scale means 85% genes and 15% environ-
ment. This gets even more difficult if we decide to use a 20-point scale with no point corre-
sponding to the midpoint, as illustrated in Figure 2. Here a 4 on the scale corresponds to
84.25% genes and 15.75% environment.

The research on the effect of scale numbering suggests potential problems with this
approach. For example, Schwarz et al. (1991) found that using negative numbers (e.g., –5 to
+5 for a bipolar scale) significantly increased the positivity bias of the scale, relative to a scale
with positive numbers only (0-10). Even on a scale with positive numbers only (e.g., 1-20, as
in Figure 2), the association of low numbers with one pole of the scale (genes) and high num-
bers with the other (environment) may lead to a bias in the direction of the high numbers.
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Figure 2
Example of Numbered Scale With No Midpoint
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Krosnick and Fabrigar (1997) recommend using verbal labels to avoid these problems, but
this is difficult to do with the large number of scale points we wished to include. For all these
reasons, the VAS becomes an attractive alternative for measuring trade-offs within bipolar
constructs such as we are interested in exploring.

Despite the potential attractiveness of the VAS for measures of this type, our goal was to
develop a set of measures for inclusion in the 2004 General Social Survey (GSS). Although
these items would be self-administered on a laptop computer (using CASI), the GSS uses a
DOS-based interviewing system (Surveycraft), precluding the use of a graphical tool such as
a VAS. For this reason, we wanted to test the effectiveness of a VAS not only relative to radio
buttons (the common alternative on the web) but also relative to having the respondent enter
the number corresponding to his or her position on the scale (the approach used for the GSS).
The latter requires the use of a numbered (or labeled) scale, whereas radio buttons can be pre-
sented with verbal labels on the endpoints and with no numbers used at all. Both VAS and
radio buttons allow respondents to indicate their answers directly, but the numeric box ver-
sion requires separate selection and indication steps.

We developed a web-based experiment to compare several ways of measuring respon-
dents’views about genetic versus environmental determinants of a set of attributes or behav-
iors. The design of the experiment is described in more detail below.

Design and Implementation of the Study

Design of the VAS

Several versions of web-based VAS are available online. Some web survey software ven-
dors have VAS capabilities embedded in their software. These tools vary in their quality and
flexibility and particularly in the degree of customization they permit. We used a Java-based
tool developed by Brian Zikmund-Fisher and Nicholas Johnson of the Center for Behavioral
and Decision Sciences in Medicine (CBDSM; see http://www.cbdsm.org), a joint
program of the University of Michigan and the VA Ann Arbor Health System. This tool
allows the user to specify several design parameters, and the source code was made available
to us for further customization.

One of the features of the CBDSM slider that we found desirable is that the slider was not
automatically present on the scale.1 We hypothesized that the starting position of the slider
might influence the answer given. For example, a slider in the middle might be moved less
than one starting on the left. Furthermore, it would be harder to distinguish between those
who did not move the slider because they would rather not answer the question and those who
left it in the middle position to reflect their actual views on the issue. We thus used a VAS in
which respondents had to click on the horizontal bar to activate the slider, then move the
slider (if necessary) to the desired location. Another advantage of the CBDSM slider was that
we could customize the provision of feedback to the respondent.

Samples

This experiment was embedded in a large web survey containing several other design
experiments. Randomization for each experiment was done independently to reduce the pos-
sibility of any carryover effects. Two sample sources were used:
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• Survey Sampling International’s (SSI) Survey Spot, an opt-in web panel of more than 1 million volunteers.
• America Online’s (AOL) Opinion Place, a river sampling or intercept approach using banner advertise-

ments to invite web users to participate in various web surveys.

A total of 13,216 members of the SSI panel were invited to the web survey, of whom 1,695,
or 12.8%, responded to the invitation and 1,427, or 10.8%, completed the survey (for an 84%
completion rate). The number of invitees from Opinion Place is not known as invitations are
extended on a flow basis until the desired number of respondents (1,500 in our case) is
obtained. Of the 1,500 who started the survey, 1,290 completed it, for an 86% completion
rate.

Both samples can be viewed as voluntary or self-selected rather than probability samples
of web users or of the general public. Our focus is not on generalizing to a broader population
but rather on analyzing the differences between experimental treatments. To use Kish’s
(1987) terminology, our focus is on randomization rather than representation.

The reason for using two samples for these experiments was to see whether Internet, and
particularly web survey, experience may affect respondents’ behavior in these surveys. We
have found the SSI Survey Spot sample to be quite experienced in completing web surveys.
The answers to background questions asked in this survey confirmed this expectation. For
example, 46% of the SSI respondents claimed to be advanced Internet users, and 9% claimed
to have limited experience, compared to 35% of the AOL respondents claiming advanced sta-
tus and 21% reporting limited experience. Similarly, 61% of the SSI respondents reported
completing at least 15 online surveys prior to this one, whereas only 19% of AOL users did
so. At the other extreme, 9% of SSI respondents said this was their first online survey, com-
pared to 25% of AOL respondents. The two sample sources did not differ as much in terms of
other background variables such as age, gender, and race/ethnicity. Because of these differ-
ences in experience, we tested whether the results of our studies differed by online experi-
ence, but we generally found few differences. In other words, the AOL and SSI samples did
not differ in their performance in these experiments.

As already noted, a Java applet was used to deliver the VAS. Because not all browsers are
equipped to run Java, we included a JavaScript query at the beginning of the survey to detect
whether the browser was capable of running Java and found that 47 of the 2,717 completed
surveys (or 1.7%) did not have Java enabled. These cases were assigned to the non-VAS cells
of the design. However for the sake of comparability of the groups, we excluded these cases
from further analysis. The analyses that follow—with the exception of those focusing on
dropouts or breakoffs—are based on the 2,670 completed cases with Java enabled.

Vignettes and Experimental Design

Eight vignettes were included near the end of the web survey on health and lifestyles.
Although the set of vignettes implemented in the 2004 GSS systematically varied the gender
and race of the person described in the vignettes, for the current web experiment all respon-
dents saw the same eight vignettes in the same order. The eight vignettes were as follows:

• Carol is a very dependable woman. She’s the one others turn to when there’s something that has to be done
or there’s a problem that has to be solved.

• David is a highly intelligent man. He did very well in school and is now a partner in a large law firm.
• Felicia is a selfish woman who puts her own needs ahead of those of her family and friends.
• George often feels sad and blue. He finds it hard to get out of these depressed moods.

Couper et al. / Effectiveness of Visual Analog Scales 233

 © 2006 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.
 at NORTH CAROLINA UNIVERSITY on October 17, 2007 http://ssc.sagepub.comDownloaded from 

http://ssc.sagepub.com


• Brenda is a substantially overweight woman. She has lost weight in the past but always gains it back again.
• Louis drinks enough alcohol to become drunk several times a week. Often he can’t remember what hap-

pened during these drinking episodes.
• Anita is a very kind woman. She never has anything bad to say about anybody, and can be counted on to help

others.
• Bob is a good all-around athlete. He was on the high school varsity swim team and still works out five times

a week.

In each case, respondents were asked to indicate the extent to which the attribute or behav-
ior in question was influenced by genes or the environment. The precise instruction varied by
the method of input.

The experiment had eight conditions, with random assignment to each condition. These
conditions and the number of participants who completed each version are presented in Table
1.

The main manipulation was the type of input required—using a slider bar, clicking on a
radio button, or entering a number corresponding to one’s response. Within each input type,
there were further variations in design that will be described in more detail below. The follow-
ing common lead-in preceded each of the different versions:

Many types of behavior are influenced both by the genes people inherit from their parents and by
what they learn and experience as they grow up. For each of the following descriptions, we
would like you to indicate what percent of the person’s behavior you believe is influenced by the
genes they inherit, and what percent is influenced by their learning and experience and other
aspects of their environment. The slider bar/scale on each of the following pages is arranged so
that the LEFT end represents 100% genetic influence (and 0% environment), and the RIGHT
end represents 100% environmental influence (and 0% genetic influence).

The specific input instructions then varied by version. In the VAS versions, respondents
were instructed: “Click on the bar to activate the slider, then move the slider to indicate how
much you think genes and environment influence this behavior.” In the radio button versions,
they were instructed: “Select the button on the scale to indicate how much you think genes
and environment influence this behavior.” In the typed input field versions, the instruction
was: “Type a number in the box to indicate how much you think genes and environment influ-
ence this behavior.”

234 Social Science Computer Review

Table 1
Experimental Conditions and Sample Sizes

Number Experimental Condition Number of Respondents

1 Visual analog scale (VAS), feedback 352
2 VAS, no feedback 322
3 Radio buttons, numbered, no midpoint 310
4 Radio buttons, numbered, midpoint 349
5 Radio buttons, not numbered, no midpoint 321
6 Radio buttons, not numbered, midpoint 335
7 Numeric input field, no midpoint 344
8 Numeric input field, midpoint 337
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Several additional manipulations were tested within each version. In the slider bar version,
we varied whether or not the respondent received numerical feedback as they moved the
slider. The feedback showed both the percent genes and the percent environment in integers,
although the system captured the value selected in finer detail (6 decimal places). This is
illustrated in Figure 3. The version without feedback did not display the values below the
slider.

In the radio button version, we tested four design variations by crossing the presence or
absence of a scale midpoint with the presence or absence of numeric labels for the response
options. An example of the radio button scale with no numbers and with no explicit midpoint
(i.e., a 20-point scale with the midpoint lying between the 10th and 11th radio buttons) is
shown in Figure 4.
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Figure 3
Visual Analog Scale With Feedback

Figure 4
Radio Button Scale With No Midpoint and No Numeric Labels
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Finally, an example of the numeric input version is shown in Figure 5. The example shows
the scale with an explicit midpoint (i.e., a 21-point scale). This version most closely resem-
bles the version used for the full vignette experiment in the GSS.

Given the nature of the different input tasks, this could not be a fully crossed experimental
design. A version of the VAS with no midpoint makes less sense than the other versions,
although we could have tested a version with no label for the midpoint. Similarly, a non-
labeled version of the typed input field version would not be possible. For this reason, within
each type of input, we explored alternative designs most appropriate to that version.

Analyses

We are interested in several aspects of the performance of the different input types. First,
we look at differences in breakoffs and missing data. Breaking off would be a sign that a for-
mat was particularly burdensome. Then we look at a variety of measurement issues such as
distributional differences across the versions, use of the midpoint and extreme values, and
heaping at specific scale points. Finally, we examine completion times and subjective evalua-
tions of the survey across versions. In general, we expected more heaping and more use of the
midpoint with labeled versions. We expected the VAS to yield the most precise measure-
ments but also to require more time to complete than the other formats.

Breakoffs and Missing Data

The first issue of interest is whether there is differential completion of the web survey—
and particularly the set of vignette questions—across the three types of input. In paging web
surveys such as this one, we can measure the exact point at which respondents abandon or
break off the survey.

We find significant effects (χ2 = 16.77, df = 2, p < .001) of the input type on the overall
completion rate (completes ÷ starts) for the survey, with completion rates of 91.8% for the
VAS, 95.8% for the radio buttons, and 95.6% for the numeric input versions. (In addition,
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Figure 5
Numeric Input Scale With Midpoint
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327 respondents, or 10.2% of those who started the survey, broke off before the set of
vignettes and were therefore not randomized to one of the experimental conditions.) Of the
remaining 151 breakoffs, 14 broke off on the introduction to the set of vignettes, 79 broke off
on one of the vignettes, and 58 broke off after the set of vignettes. Breakoffs during the set of
eight items in the experiment differed significantly by input type: Of those who made it as far
as these items, 5.4% of those in the VAS conditions broke off during this part of the survey,
compared to 1.5% for those in the radio button conditions and 2.6% of those in the numeric
entry conditions (χ2 = 26.54, df = 2, p < .001). We cannot determine whether this is because of
technical difficulties with the Java applet or reluctance to use the VAS.

Next we turn to an examination of differences in the missing data rates across versions.
None of the versions had an explicit don’t know or rather not answer option, but in all cases
(and throughout the survey) respondents could skip items without answering if they so chose
simply by pressing the next button at the bottom of each page.

First, missing data rates among those who completed the survey (i.e., excluding breakoffs)
are significantly (and substantially) higher for the VAS than for the other versions. In fact, the
rate of missing data is on average about twice that of the radio button and text box versions.
This is particularly true of the first item, where 10% of the VAS respondents did not answer,
compared to 2.4% for the numeric input versions and 1.4% for the radio button versions. One
post hoc explanation is that the Java applet for the VAS took long to load initially, and respon-
dents clicked the next button in error before it appeared. Figure 6 shows the missing data rate
for each vignette across the three input types. This includes those respondents who did not
provide an answer for any of the eight vignettes.
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Missing Data Rates by Vignette and Input Type
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The differences in missing data across versions for each vignette are statistically signifi-
cant (p < .01). The average rate of missing data across the eight vignettes is 6.7% for VAS,
2.7% for numeric input, and 1.0% for radio buttons (F = 37.0, df = 2, 2667, p < .001).

The remaining analyses are based on those who completed the survey, whether or not they
answered one or more of the vignette items. That is, the breakoffs are excluded, but the miss-
ing data cases are included where appropriate.

Response Distributions

We focus on the distributional characteristics (means and variances) of the scales and
examine possible response sets. We expected that the VAS would produce greater variation in
responses across participants (i.e., greater use of the full scale) and greater variation across
vignettes by each respondent than the other versions.

The first question we addressed was whether the type of input affected the means and vari-
ances of the vignette responses. To do so, we first transformed all scales to the same 101-
point metric (with 0 being 100% genes, 100 being 100% environment, and 50 being the
midpoint).

Figure 7 shows the mean response for each vignette for each of the three input types. The
pattern is remarkably similar across the three input types. With one exception (intelligent),
none of the differences are statistically significant. Furthermore, a MANOVA of the effect of
input type across all eight vignettes shows no significant effect on mean response (Wilks’s
lambda = 0.992, F = 1.26, df = 16, 5002, ns). Thus in terms of the first moment at least, the
three types of input appear to produce equivalent results.
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Mean Rating for Each Vignette by Input Type
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We compare variances across the three input types in two ways. First, we examine the
within-vignette, between-person variances across the input types. In other words, does one
type of scale produce greater variation than do the others? Levene’s test for the nonequality of
variances was nonsignificant for seven of the vignettes and only marginally so for one
(dependable, p = .0495). That is, we can conclude that the variances are not different across
the three input types.

Second, we look at the within-person, between-vignette variances. Here the question is
whether one scale facilitates greater discrimination or variation across the vignettes. A test of
the differences among the within-person variances across the three input types is not statisti-
cally significant (F = 2.15, df = 2, 2620, p = .11). Similarly, the range of scores (maximum
score – minimum score) did not differ significantly across the three input types. We also
examined the average interitem correlations (as measured by Cronbach’s α) for the set of
eight vignettes. If the expectation is that respondents should discriminate between the
vignettes, lower alpha coefficients are preferable. Cronbach’s alpha is lowest for the VAS
version (.651), followed by the radio button version (.664) and the input field version (.682),
but these differences are small and not statistically significant.

In general then, the three types of input do not appear to differ in the types of responses
they obtain, as measured by the means or variances of the responses to the eight vignettes.
What about the different versions of each input type? Looking first at the VAS versions with
and without feedback, the difference between means reaches statistical significance in two
vignettes, depressed (p = .014) and kind (p = .049). In the first case, the mean for the feedback
group is higher than that for no feedback, whereas in the second, this pattern is reversed.
However we find no discernible pattern across the remaining vignettes, even when consider-
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Ratio of Use of 10 Over 11 in Versions With No Midpoint
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ing the valence (positive or negative) of the vignette. Further, the MANOVA across all eight
vignettes fails to reach statistical significance (Wilks’ lambda = 0.979, F = 1.52, df = 8, 568,
p = .15). Levene’s test for the homogeneity of variances also fails to reach significance for the
eight vignettes, meaning that the variances do not differ significantly. We find a similar lack
of significant differences for the other two input types. There is no significant effect of num-
bering or the use of a midpoint (or their interaction) in the radio button versions. Similarly,
the presence or absence of a midpoint in the numeric input version has no discernible effect
on either the means or variances.

These results suggest that the overall distributions of the sample’s responses to the eight
vignettes are remarkably robust to variations in the type of input and the form of the scales.

Use of the Midpoint

Another distributional concern is with the use of the midpoint. Both the radio button and
the numeric input versions tested a midpoint versus no midpoint contrast. The presence of the
midpoint has no significant effect on the means in either version for any of the eight vignettes.
The presence of the midpoint also does not affect the proportion using the midpoint, whether
the actual midpoint in the case of the versions with a midpoint (11 on the 1-21 scale) or the
values on either side of the midpoint in the version with no midpoint (10 or 11 on the 1-20
scale).

However both radio button and numeric input versions have higher use of values around
the midpoint, if we define values in the range of 47.5 to 52.5 as representing the midpoint. On
average across the eight vignettes, the midpoint area is used 22.7% of the time in the VAS ver-
sions, compared to 30.7% and 30.4% for the radio button and numeric input versions, respec-
tively (F = 26.0, df = 2, 2622, p < .001). If we broaden the VAS midpoint region to include the
equivalent of the 10 and 11 options on the 21-point scale, the average using the midpoint area
goes up to 25.4%, still significantly lower than the other two versions. So the VAS appears to
discourage use of the midpoint region.

Another analysis of interest in examining the midpoint experiments is whether in the
absence of an explicit midpoint, respondents would tend to choose 10 over 11. In the pretest
for the GSS using numeric input with no midpoint, it was found that respondents were more
likely to use 10 (the value below the midpoint) than 11 (the value above), with ratios ranging
from 7 to 1 to 12 to 1 across the eight items.2
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Table 2
Average Proportion Using Rounded Values by Visual Analog Scale (VAS) Version

VAS Version Multiples of 10 Multiples of 5

Feedback .384 .523
No feedback .264 .321

Significance Tests F df p F df p

Overall ANOVA 34.5 1, 644 < .001 84.04 1, 673 < .001
MANOVA 5.24 8, 568 < .001 11.22 8, 665 < .001
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Numerically this may make sense, with 10 being the apparent midpoint on a scale that
ranges from 1 to 20 and being a prototypical number. This tendency should be reduced in the
radio button versions that rely more on visual than numeric cues. To examine this, we looked
at the ratio of use of one number (10) over the other (11). Figure 8 shows a clear trend. In the
two radio button versions in which respondents click directly on the scale, we see no bias in
the selection of 10 versus 11, with the ratio around 1. However in the version in which respon-
dents must type a number, the number that seems to best represent the midpoint (10) is chosen
between 2.8 and 4.8 times more often than the number that is an equal distance on the other
side of the midpoint (11). This suggests the presence of powerful numeric cues that are not
present in the visually dominated versions. (We used the numeric input version with an
explicit midpoint in the main GSS study.)

Extreme Values and Heaping

A related concern to the use of the midpoint is any difference in the use of extreme values.
Given the range of scale points available, the VAS may make it easier for respondents to avoid
extreme values, relative to the restricted range of the other input types. This is supported by
the analyses. Although we find no significant differences between the radio button and
numeric input versions in the use of the extreme values (1, or 20 or 21), with an average of
9.4% and 9.2%, respectively, using these values, both versions have significantly higher use
of extreme values than does the VAS version, with an average of 4.4% using the 1 or 100 val-
ues across the eight items (F = 23.2, df = 2, 2651, p < .001).
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Average Completion Times in seconds for Vignettes by Input Type
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In the VAS versions, we were also interested in the use of rounded values (ending in 5 or
10). We expected that the provision of feedback would result in greater use of rounded values.
Although the VAS captured values to six decimal places, the feedback was displayed to
respondents in integers, so we examine heaping in terms of the rounded values. As expected,
providing feedback in the VAS is associated with significantly higher levels of rounding. The
average proportions using rounded values across the eight vignettes are presented in Table 2.

Both measures of rounding are statistically significant, with the dynamic feedback
increasing the use of rounded values by about 12 percentage points in the case of multiples of
10 and 20 percentage points in the case of multiples of 5. This suggests that providing feed-
back may negate some of the advantages of using a continuous measurement device such
as VAS.

Completion Time and Subjective Evaluations

We analyzed completion time using client-side JavaScript code to remove any possible
effect of differential download speeds (see Heerwegh, 2003). To facilitate analysis, we first
removed outliers. To account for individual differences in response time, outliers in response
time for each question were identified relative to the response times for the other seven ques-
tions from the same respondent. On a particular question, if a respondent spent more than six
times the average time he or she spent on the other questions, this response time was removed
from the analysis. This criterion removed 0.8% of the response times in the VAS, 0.6% in the
radio button version, and 0.5% in the text box version. The average response times for each
vignette across the three input types are shown in Figure 9.

The overall completion times for the set of eight vignettes were 170.6 seconds (SE = 3.46)
for the VAS, 124.8 (SE = 1.82) for the radio buttons, and 153.8 (SE = 2.67) for the numeric
input versions (F = 94.9, df = 2, 2517, p < .001). The three input types differ significantly in
completion time for each of the eight vignette items when these are examined separately. The
MANOVA for the test across eight items is also significant (Wilks’s lambda = 0.899, F =
17.33, df = 16, 5048, p < .001). As seen in Figure 9, there is a clear practice effect, with the
time for the first vignette being more than twice that of the last vignette. However the differ-
ences remain statistically significant across all eight vignettes. Part of the decrease in time
can be explained by the initial time taken to download the Java applet for the VAS (this is
done once for all 8 vignettes). But the other versions also show time improvements during the
course of the vignettes. This is consistent with Fuchs, Couper, and Hansen’s (2000) finding
of an initial screen orientation time for each new task, with subsequent improvements for
each repetition of the same task.

Within the two VAS conditions, there is a slight trend for the version with feedback to take
longer than the version without feedback. The mean time is higher in the feedback condition
for each of the eight vignettes but only reaches statistical significance (p < .05) for two of
them, and the MANOVA test is not significant (Wilks’ lambda = 0.978, F = 1.70, df = 8, 617,
p = .096). The overall time across the eight vignettes shows a significant effect (F = 5.74, df =
1, 618, p = .017), with the feedback version taking an average of 178.3 seconds, compared to
161.7 seconds for the no feedback condition. This suggests that the greater use of rounded
values in the VAS version with feedback also carries a cost in terms of completion time.

At the end of the survey, respondents were asked to estimate how long they thought the
survey took. Although we did not ask specifically about the vignette items, these were the last
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set of substantive questions (before the demographic and debriefing items) and so may have
influenced respondents’ perceptions of the overall survey length. We find significant differ-
ences by input type (F = 3.33, df = 2, 2655, p = .036), with respondents in the VAS versions
estimating an average of 17.49 minutes (SE = 0.41), compared to 16.41 minutes (SE = 0.23)
for the radio buttons and 16.69 minutes (SE = 0.32) for the numeric input versions. Respon-
dents were also asked to rate how interesting the survey was on a scale from 1 (not at all inter-
esting) to 6 (extremely interesting). There are no significant differences in this rating by
vignette input type.

Discussion

We embarked on this experiment with the expectation that although it might lose some
respondents because of technical difficulties, the online VAS would yield better measure-
ment of complex constructs than would the alternatives, in our case radio buttons and
numeric input. We did find that the VAS has higher rates of noncompletion, higher rates of
missing data, and longer completion times than do the other methods of input, as expected.
However we found no apparent advantage for the VAS in terms of the distribution of
responses. This finding parallels the results of Cook et al. (2001) and Bayer and Thomas
(2004), neither of whom finds differences between the VAS and the alternatives. This sug-
gests that the VAS may not live up to the claims of the early literature in the survey measure-
ment context.

However several caveats are in order. First, we tested the VAS on a difficult set of con-
structs, items on which respondents are not likely to hold well-formed or strongly held views.
The VAS may perform better in situations where the respondent is better able to make fine
distinctions among different attitude objects, such as the feeling thermometer ratings of polit-
ical figures. Second, the fact that each vignette was presented on a separate screen may have
made it harder for respondents to keep their ratings consistent from one vignette to the next.
Third, we have no criterion by which to evaluate the validity or reliability of the alternative
measures. Examining predictive validity or test-retest reliability may lead to different con-
clusions about the efficacy of the VAS. Still, the VAS yielded the lowest alpha values, sug-
gesting that it may not have increased reliability relative to the other formats. However higher
correlations do not necessarily mean better, more valid responses (see Tourangeau, Couper,
& Conrad, 2004).

In conclusion, we find no evidence for the advantages of the VAS for the types of measure-
ment used here. Although the distributions did not differ between the VAS and the alternative
approaches, the VAS suffered from higher levels of missing data, produced more breakoffs,
and took longer than the other formats. Although there are likely to be applications for tools
such as VAS in web surveys, their universal adoption appears unwarranted at this time.

Notes

1. In the visual analog scale used by Bayer and Thomas (2004), the slider was positioned at the middle of the
scale. Cook, Heath, and Thompson’s (2001) implementation appears similar to ours in this respect with respon-
dents clicking on the scale to reveal the slider.

2. But Smith (1992) used a 10-point scale ranging from +5 to –5 and found that +1 was used significantly more
often than was –1.
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