
Boise State University
ScholarWorks
Organizational Performance and Workplace
Learning Faculty Publications and Presentations

Department of Organizational Performance and
Workplace Learning

5-1-2018

Evidence‐Based Survey Design: The Use of
Continuous Rating Scales in Surveys
Seung Youn (Yonnie) Chyung
Boise State University

Ieva Swanson
Scottrade

Katherine Roberts
WellMed Medical Management, Inc.

Andrea Hankinson
Government of Alberta

This is the peer reviewed version of the following article:
Chyung, S.Y.; Swanson, I; Roberts, K; and Hankinson, A. (2018). "Evidence‐Based Survey Design: The Use of Continuous Rating Scales in Surveys".
Performance Improvement, 57(5), 38-48.
which has been published in final form at doi: 10.1002/pfi.21763 This article may be used for non-commercial purposes in accordance with Wiley
Terms and Conditions for Self-Archiving.

https://scholarworks.boisestate.edu
https://scholarworks.boisestate.edu/ipt_facpubs
https://scholarworks.boisestate.edu/ipt_facpubs
https://scholarworks.boisestate.edu/opwl
https://scholarworks.boisestate.edu/opwl
http://dx.doi.org/10.1002/pfi.21763


 

1 

Evidence-Based Survey Design: 
The Use of Continuous Rating Scales in Surveys 

 
Seung Youn (Yonnie) Chyung, Ed.D. 

Department of Organizational Performance and 
Workplace Learning 

Boise State University 
 

Ieva Swanson, M.S. 
Department of Organizational Performance and 

Workplace Learning 
Boise State University 

Katherine Roberts, M.S. 
Department of Organizational Performance and 

Workplace Learning 
Boise State University 

 
Andrea Hankinson, M.A., M.S. 

Department of Organizational Performance and 
Workplace Learning 

Boise State University 
 
 

Abstract 
 

When practitioners and researchers develop structured surveys, they may use Likert-type 
discrete rating scales or continuous rating scales. When administering surveys via the web, it is 
important to assess the value of using continuous rating scales such as VASs or sliders. Our 
close examination of the literature on the effectiveness of the two types of rating scales showed 
benefits and drawbacks. Many studies recommended against using sliders due to functional 
difficulties causing low response rates. 

 
 

Introduction 
 
In a structured survey questionnaire, survey respondents answer each survey item using the response scale provided. 
A popular response scale used in the social sciences is the Likert scale, which Rensis Likert, an American social 
psychologist, developed in the 1930s (Likert, 1932). The Likert scale uses a symmetrical (bipolar) format with 
disagreement options on one side, agreement options on the other side, and a neutral option in the middle (e.g., 
Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree). 
 
Survey developers can use other Likert-type scales, measuring the degrees of other attitudinal aspects such as being 
dissatisfied/satisfied or useless/useful, with or without a neutral option. Likert-type scales can also be unipolar, 
measuring the degree of a variable in one direction (e.g., Never, Sometimes, About half the time, Most of the time, 
Always), and partially labeled, providing numerical points with only the two ending anchors (e.g., Strongly disagree  
1  2  3  4  5  Strongly agree). Whether they are bipolar or unipolar, or fully or partially labeled, Likert-type scales are 
discrete rating scales, since they provide a discrete number of options from which to choose. The number of options 
may vary from two to 11 (Svensson, 2000). 
 
An alternative to discrete rating scales are continuous rating scales that allow respondents to indicate a response 
anywhere within a given range. For example, while the six-point pain measurement scale shown in Figure 1 is a 
discrete rating scale, the partially labeled scale with a horizontal line shown in Figure 2 is a continuous rating scale 
that allows respondents to indicate their response by marking a place on the horizontal line. 
 

Figure 1. A discrete rating scale for measuring pain levels. 
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Figure 2.  A continuous rating scale for measuring pain levels, with two ending anchors. 
 
These different types of response scales give you different types of data. The six-point discrete rating scale results in 
a collection of the six ordered values (e.g., Mild or Moderate). With the continuous rating scale, you get precise 
numbers—for example, 26 or 26.8 when a 0-to-100 range is used. Such different types of data lead to the use of 
different statistical analysis procedures. You would analyze the ordinal type data obtained from bi- or unipolar Likert-
type discrete rating scales with non-parametric statistical procedures, although you may decide to use parametric 
statistical analyses on ordinal type data if you find the data to be approximately normally distributed. On the other 
hand, continuous rating scales typically generate interval data, much like the data you would find from using a ruler, 
which increases the possibility of the data being normally distributed and allows the use of a wider range of statistical 
procedures. Thus, as a survey developer, you have to decide whether to use discrete or continuous rating scales in 
their structured survey questionnaires. 
 
Although there are other issues that survey developers need to consider when developing survey instruments—such 
as whether to use a midpoint, whether to include negatively worded items, and whether to use an ascending or 
descending order of anchors—each of these topics is worth a separate article. Teams of researchers from the 
Organizational Performance and Workplace Learning department at Boise State University have been reviewing 
research articles and developing evidence-based recommendations addressing these topics on developing survey 
instruments. For example, see Chyung, Roberts, Swanson, and Hankinson (2017) on the topic of the use of a midpoint 
on the Likert scale, and Chyung, Barkin, and Shamsy (2018) on the topic of the use of positively and negatively 
worded items in surveys. 
 
This article is one of a series of articles on evidence-based survey design, focusing on the use of continuous rating 
scales. The purpose of this article is to provide: 1) an overview of continuous rating scales as an alternative to discrete 
rating scales, and 2) research-based evidence on the benefits and drawbacks of using continuous rating scales. 
 

Continuous Rating Scales as an Alternative to Likert-Type Scales 
 
Development of Variations of Visual Analog Scales 
 
A type of continuous (thus, analog) measurement instrument is the visual analog scale (VAS). When first introduced 
as a graphic rating scale (GRS) in the early 1920s (Hayes & Patterson, 1921; Patterson, 1922), the scale had several 
descriptors along the horizontal line as shown in Figure 3. By the 1960s, the term VAS began appearing in the literature 
(Wewers & Lowe, 1990). The VAS does not have descriptors along the line. With a paper-based VAS or a ruler-type 
VAS device, survey respondents indicate their rating by placing a mark on a horizontal line—often 100 mm in 
length—between two ending anchors, as shown in Figure 2. The VAS has been used frequently as a self-assessment 
tool in the medical field to measure subjective perceptions of symptoms, such as pain, tinnitus, or annoyance (e.g., 
Adamchic, Langguth, Hauptmann, & Tass, 2012; Bourdel et al., 2015). 
 

 
Figure 3. A continuous rating scale for measuring pain levels, with several descriptors. 
 
Another variation of VAS is a numerical response scale (NRS) that presents numerical marks instead of verbal 
descriptors between the two ending points, as shown in Figure 4. We should note a caveat—a NRS is a continuous 
rating scale if the respondents are allowed to mark anywhere on a numerical continuum. A NRS can have the 
appearance of a continuous rating scale but actually be a discrete rating scale if survey respondents are asked to select 
one of the numerical anchors (0 to 10) provided on the scale (e.g., Bourdel et al., 2015). 
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Figure 4. A numerical rating scale for measuring pain levels. 
 
There is similar confusion in the use of the term GRS. Despite the fact that the GRS was originally introduced as a 
continuous rating scale (see Patterson, 1922), a simple web search will reveal that the same term is used to describe 
discrete rating scales with several descriptive levels (e.g., Exceeded expectations consistently, Exceeded expectations 
many times, etc.) or discrete rating scales with graphically represented options or emoticons (e.g.,   ). 
 
There are practical concerns related to using VASs on paper, as it is not as easy to accurately read the data marked by 
survey respondents when compared to using Likert-type discrete rating scales (Friedman & Friedman, 1986; Gardner, 
Cummings, Dunham, & Perce, 1998; Reips & Funke, 2008). When using paper-based VASs, researchers would use 
a ruler or stencil to determine exactly where the respondents’ marks fall on the horizontal line and convert the marks 
to numerical scores (e.g., Briesch et al., 2013; Patterson, 1922), which is time-consuming. However, these drawbacks 
can be eliminated when you use web-based surveys, as the web survey system can digitally and automatically record 
the marking (Reips & Funke, 2008). 
 
Continuous Rating Scales on the Web 
 
VASs used on web-based surveys allow survey respondents to point and click to indicate their response on a horizontal 
line. Some web-based survey systems such as Qualtrics™ offer bar scales which are similar to web-based VASs in 
that survey respondents point and click to indicate their response in a bar graph (see Figure 5). 
 

 
Figure 5. An example of bar scales. 
 
Web-based survey tools also provide slider scales (or sliders) that are similar to VASs. Sliders are frequently used in 
social science research and market research (Funke, 2016). Similar to the traditional VAS’ 100 mm range, sliders can 
be designed to measure input using a 0-to-100 point range and even to a couple of decimal places (e.g., 56.23). With 
sliders, the survey respondents drag and drop the marker, as opposed to pointing and clicking when using web-based 
VASs without a marker. The marker can be placed at the low end or in the middle of the sliders (see Figure 6 and 
Figure 7). You may make a few numerical anchors visible or invisible to the survey respondents. You may hide 
numerical anchors from respondents to help them focus on their perception rather than paying attention to the numbers 
(e.g., Lin, Manuel, McFatter, & Cech, 2016). 
 

 
Figure 6. An example of slider scales with numerical anchors and with a marker placed at the low end as the 
starting point. 
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Figure 7. An example of slider scales without numerical anchors and with a marker placed in the middle as the 
starting point. 
 
Although sliders are often used as continuous rating scales, they can be designed to function as discrete rating scales 
(e.g., 10- or 11-point scales)—similar to discrete NRSs—by making the marker snap to grid between grid lines (e.g., 
Thompson, Thomas, Manning, & Hogg, 2016). Alternatively, when sliders are set to capture input within a 0-to-100 
range without decimal points, it is unclear whether they are a true continuous rating scale or a 101-point discrete rating 
scale. Some researchers refer to a 101-point slider as a quasi-continuous rating scale (e.g., Hadjiiski et al., 2007). 
 
In the following section, we present research evidence of the benefits and drawbacks of using continuous rating scales 
such as VASs or sliders in comparison to the use of Likert-type discrete rating scales. In doing so, we will define the 
two types of rating scales using the following criteria: 

● Discrete rating scales record the respondents’ choice among a discrete number of options, usually no 
more than 11. 

● Continuous rating scales record the respondents’ mark on a continuum with a minimum of 100 points 
(units). 

 
We will also describe the rating scale appearance (paper- or web-based), which may influence the scale effectiveness. 
In describing the research we reviewed, we characterized the type of scale used in the research as a VAS or a slider, 
based on the descriptions provided in the research reports. However, many research articles did not present a figure 
of the scale used; therefore, it is unclear whether VASs tested in web-based studies used a point-and-click method 
without a marker (like conventional paper-based VASs) or a drag-and-drop method with a marker (like sliders). 
 

Research Findings on Benefits and Drawbacks of Using Continuous Rating Scales 
 
Benefits of Using Continuous Rating Scales 
 
One of the benefits of using continuous rating scales lies in their usability. In a web-based study by Funke and Reips 
(2012) with 268 students at the University of Kassel in Germany, the researchers compared the quality of data collected 
from a set of partially labeled five-point discrete rating scales (using radio buttons) and a set of 250-point continuous 
rating VASs (using a point-and-click method). After analyzing not only the sensitivity of data but also click frequency 
and completion speed, they found that respondents modified their ratings twice as often on the VASs as on the five-
point scales, without causing any negative impact on the mean scores, the response time, and the number of non-
responses. However, it is unclear whether the increased frequency of response adjustment is a benefit of using VASs 
(i.e., the survey type) or the web (i.e., the delivery medium). Nonetheless, the researchers saw that being able to make 
precise decisions within the same amount of time as a benefit of using web-based VASs. 
 
While Funke and Reips (2012) found no significant difference in response time between the use of five-point scales 
and VASs in a web survey, a study conducted in Finland by Voutilainen, Pitkäaho, Kvist, and Vehviläinen-Julkunen 
(2015) showed positive outcomes of using a paper-based VAS. When patients (n = 150) responded to a five-point 
Likert scale and a VAS on an 80-mm line to express their patient satisfaction before hospital discharge, their response 
time with a VAS was 28% (or three and a half minutes) faster. The researchers also recognized that the use of VASs 
was less vulnerable to age-related bias and helped avoid the ceiling effect that may occur when using a discrete rating 
scale with only a few options (i.e., a lot of data fall onto the top anchor of the scale resulting in little variance in data) 
compared to using five-point Likert scales. For these reasons, the researchers concluded that there is strong support 
for the use of VAS in patient satisfaction surveys. 
 
Another benefit of using continuous rating scales is based on their psychometric properties that produce interval data, 
allowing researchers to apply a wider range of statistical procedures than nominal or ordinal type scales allow. 
Evidence that data obtained from VASs are interval scale data is found in Reips and Funke's (2008) study involving 
405 students at the University of Kassel. The researchers used web-based VASs created with the web-based software, 
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VAS Generator, to compare the types of data obtained from six conditions made up by using two mathematical formats 
(percentages such as 20% or 50% and ratios such as 1/5 or 1/2) and three different lengths of VAS (50, 200, and 800 
pixels). They found that regardless of the formats and lengths of VAS, the collected data showed roughly equal 
segments on the VASs, which indicates strongly that data collected with VASs are interval data. 
 
Even in discrete rating scales, using increased numbers of categories is shown to have benefits. In Leung’s (2011) 
paper-based study of 1,217 Macau students in grades 7-12, using a Chinese version of the Rosenberg Self-Esteem 
Scale, the researcher compared data collected by four-, five-, six- and 11-point Likert scales. He found that the data 
obtained from an 11-point scale are closer to a normal distribution than the data obtained from Likert-type scales with 
six points or fewer. Also in Dawes’ (2002) study involving a telephone survey of 751 Australian taxicab users and 
face-to-face interviews with 301 undergraduates using five- and 11-point Likert scales, the researcher found 11-point 
scales to result in more variance in the data. Therefore, 11-point Likert scales are more useful than five-point Likert 
scales if one wishes to conduct statistical analyses (such as regression analysis) that require sufficient variance in data. 
 
With the benefits reviewed in the studies above, continuous rating scales such as VASs and sliders are frequently used 
in healthcare and the social sciences: for example, in tinnitus, endometriosis pain treatment, and orthopedics studies 
(Adamchic et al., 2012; Bourdel et al., 2015; Wall et al., 2017); in measuring happiness and patient satisfaction (Studer, 
2012; Voutilainen et al., 2015); and in linguistics (Munson, Schellinger, & Edwards, 2017). Researchers in these 
studies found paper- or web-based VASs or sliders to be reliable measurement instruments, and recommended them 
over five-, seven-, or 10-point discrete rating scales. 
 
No Clear Advantages in, or Drawbacks of, Using VASs or Sliders 
 
Despite the benefits discussed above, other research revealed evidence that calls into question clear advantages in 
using continuous rating scales over Likert-type scales. Several studies revealed no superiority in psychometric 
properties and indicated drawbacks of using paper-based continuous rating scales in terms of functionality and user 
preference. For example, Hilbert et al. (2016) completed a study in Germany with 866 university students using a 
paper-based survey to test three conditions—1) a Yes-or-No dichotomous scale, 2) a five-point Likert-type scale, and 
3) a 100-mm VAS. While Cronbach’s alpha, a measure of internal consistency, increased from the Yes-or-No scale, 
to the five-point scale, to the VAS, the Omega that compensates for the shortcomings of Cronbach’s alpha (Peters, 
2014) did not vary. The researchers thus concluded there were no significant differences among the three types of 
scales in terms of reliability. However, they indicated that the Yes-or-No scale and the five-point scale were easier to 
use compared to the VAS. 
 
The web-based VASs or sliders also suffer some drawbacks. In a web-based study by Couper, Tourangeau, Conrad, 
and Singer (2006), 1,290 respondents provided their answers using a VAS with a marker (i.e., functioning as a slider), 
a Likert-type scale using radio buttons, or a numeric text entry method. The researchers found no significant difference 
in variances due to the types of response methods. Briesch et al.’s (2013) study also found negligible variance 
attributed to the scale type (continuous vs. discrete) when paper-based. Couper et al. (2006) however found problems 
with their slider. Missing data rates were on average twice as high in the slider as in the radio buttons and the numeric 
input method. The slider also suffered higher rates of non-completion and longer completion times compared to the 
two other response methods. These drawbacks of sliders are in contrast to the outcomes of using the paper-based 
VASs providing no difference or a quicker response time compared to the Likert-type scales reviewed in the previous 
section (Funke & Reips, 2012; Voutilainen et al., 2015). 
 
Similarly, in Cook, Heath, Thompson, and Thompson’s (2001) study, 4,407 respondents completed a web-based 
survey in two formats: a nine-point Likert-type scale and a slider scale that scored data on a 1-to-100 point range. The 
researchers found that both the Likert-like radio button scale and the slider were reliable and psychometrically 
acceptable data-gathering tools. However, they found that it took 71.2 seconds longer for respondents to complete the 
survey with the slider, compared to when using the radio button scale. 
 
Also in Maloshonok and Terentev’s (2016) study, the researchers compared three types of user interfaces used in the 
web surveys of MOOCs (Massive Open Online Courses)—a set of radio buttons, a slider, and a text input box.  About 
3,000 online students were asked to select, indicate, or enter the number of hours by using one of the three scales. The  
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researchers found that slider users tended to overestimate their numbers and use the Don’t know button more often. 
Their conclusion was that radio buttons are easier to use and less challenging than a slider, and recommended using 
traditional radio buttons for rating such questions. 
 
Some web-based survey systems offer sliders with emoticons (e.g., as you move the marker on the slider, a 
thermometer next to the slider shows changes in temperature). It is tempting to use emoticon sliders, hoping to increase 
respondent engagement. However, these graphic sliders experience similar drawbacks. In Derham’s (2011) Australian 
web-based marketing research, respondents enjoyed using emoticon sliders more than using numbered and worded 
scales. Despite the engagement and enjoyment factors, the cognitive difficulties that respondents tend to encounter 
with sliders still applied. The emoticon sliders resulted in lower quality data due to higher levels of unanswered 
questions. 
 
Sliders are difficult to use and more challenging for respondents with lower than average education. Funke, Reips, 
and Thomas (2011) noted this issue in their study with 779 people who responded to a survey on health-related 
products, using slider or radio button scales. In this study, although the slider did not show numeric values on the scale 
and had the appearance of a continuous rating scale, it was designed to produce seven discrete values. The researchers 
found that respondents using sliders experienced longer response times (independent of their education level) and that 
those with lower than average education experienced seven times more break-off rates. Thus, the researchers 
recommended using low-tech solutions with radio buttons instead of using slider scales, especially for respondents 
with low formal education. 
 
Survey developers should also recognize respondents’ increased access to mobile devices to complete survey requests. 
Funke’s (2016) web-based study regarding the use of sliders (drag and drop), VASs (point and click), and Likert scales 
with radio buttons (point and click) noted that sliders were particularly difficult for those responding via mobile 
devices and caused longer response time. The researcher noted, however, that respondents could use VASs and radio 
buttons on mobile devices without difficulty. Thus, the researcher recommended using Likert scales with radio buttons 
or VASs that do not use an initial marker, in order to avoid the difficulties in dragging and dropping on mobile devices. 
 
Lastly, in any survey context, clear instructions can enhance the use of the survey instruments and improve their 
validity and reliability. It is the case when using web-based sliders. Roster, Lucianetti, and Alaum (2015) suggest that 
a survey designer include clear instructions regarding the use of sliders to mitigate missing data. They also recommend 
using a Don’t know or Prefer not to answer option. 
 

Summary 
 
Practitioners and researchers who develop their own survey instruments need to make many design-related decisions. 
In this article, we addressed one of the design issues:  the pros and cons of using continuous rating scales such as 
VASs or sliders, compared to using Likert-type discrete rating scales. In addressing this topic, we also needed to 
consider the impact of the delivery media used to administer the survey instruments. Traditionally, surveys have been 
administered on paper and some on ruler-type devices (e.g., pain-measuring VASs). However, due to the popularity 
of web-based survey systems and respondents’ increased access to the web via desktop and mobile devices, 
practitioners and researchers now frequently administer their surveys via the web. Web-based survey systems 
commonly provide sliders as one of the response scale options. Based on the novelty effect of sliders, survey 
developers may feel tempted to replace conventional Likert-type discrete rating scales with sliders, without knowing 
their true effectiveness. 
 
We reviewed many research studies that investigated the effectiveness of using continuous rating scales—delivered 
on paper, ruler-type devices, and the web—in comparison to using Likert-type discrete rating scales. Some research 
indicated benefits of using continuous rating scales, while other research did not show such benefits. There are, in 
fact, some drawbacks in using continuous rating scales, especially sliders in web-based surveys. Based on the research 
evidence, it is our conclusion that no one type is inherently better than the other; however, practitioners and researchers 
need to select the one that works better for the purpose of the instrument and exercise caution about using sliders, 
given their known drawbacks. Concerning sliders, the consensus is to pay attention to the functional issues presented 
above since the disadvantages they bring to surveys seem to outweigh perceivable advantage. Also, practitioners and  
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researchers should be aware that a VAS or slider that has the appearance of a continuous rating scale may be designed 
to produce discrete values. We encourage researchers to clearly describe the type of scales used in research as discrete 
or continuous rating scales. 
 
Table 1 presents a summary of the benefits and problems associated with using discrete and continuous rating scales, 
as well as strategies to use when using each type of scale. Table 2 presents a summary of the research evidence used 
in generating these recommendations. 
 
Table 1. Evidence-Based Recommendations on the Use of Discrete or Continuous Rating Scales in Structured 
Surveys 
 

 Discrete Rating Scales Continuous Rating Scales 
Benefit ● Respondents find them easy to use. 

● Likert-type scales generate higher 
completion rates, compared to sliders.  

● They allow respondents to make precise 
decisions on their input.  

● They help improve the instrument’s 
reliability. 

● They help increase the possibility of 
having normally distributed data, allowing 
the use of a wide range of statistical 
procedures. 

Problem ● They likely generate ordinal type data, 
allowing the use of a limited range of 
statistical analyses. 

● They (e.g., five-point scales) may be 
prone to a ceiling effect, resulting in 
little variance in data and causing 
difficulty during statistical analysis. 

● When using paper-based VASs, it is time-
consuming to record data.  

● When using sliders, respondents may have 
trouble in using them, spend more time to 
complete the survey, and produce more 
incomplete data (especially those with 
lower education levels). 

● Sliders are difficult to use on mobile 
devices. 

When ● It is appropriate to use them when 
presenting simple descriptive statistics 
such as frequency or mean values of the 
survey data. 

● It is appropriate to use them not only to 
present simple descriptive statistics but also 
when performing statistical procedures that 
require interval type, parametric data, or 
when needing sufficient variance in data. 

Strategies to 
Use 

● Add Don’t know, Prefer not to respond 
or Not applicable options to collect valid 
data. 

● Also see Chyung et al. (2017) for more 
information regarding the use of a 
midpoint in Likert-type discrete rating 
scales. 

● Be aware that a slider can be designed as a 
discrete or continuous rating scale; setting 
it to snap from zero to 10 to 20, and so on, 
up to 100 makes it an 11-point discrete 
rating scale.  

● Add Don’t know, Prefer not to respond or 
Not applicable options to collect valid 
data.  
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Table 2. Research Evidence for the Use of Continuous Rating Scales* 
 

Focus Authors (Year) Survey Media 
Used  

Recommendations Based on Research Findings 

Continuous 
rating scales 
have benefits. 

Adamchic et al. 
(2012) 

Unclear report 
on the media 
used 

● VASs are reliable instruments for measuring 
subjective perceptions, such as chronic tinnitus. 

Bourdel et al. 
(2015) 

Literature review ● VASs are the tool, most frequently reported in 
endometriosis pain treatment related publications. 
VASs are valid, reliable, and precise. 

Funke and Reips 
(2012) 

Web-based 
survey 

● Respondents modified their ratings with a web-
based VAS twice as often as with a five-point 
scale using radio buttons, although there were no 
differences in response times and data whether to 
use a VAS or a five-point scale.  

● The use of a VAS is recommended as it also 
allows detection of small differences and use of 
many statistical procedures.  

Reips and Funke 
(2008) 

Web-based 
survey 

● Web-based VASs measure data on an interval 
scale, which allows the use of a wide range of 
statistical procedures when analyzing the data 
obtained from VASs. 

Studer (2012) Web-based 
survey 

● There were no differences in data whether to use a 
VAS or a 10-point Likert scale when measuring 
happiness. 

● Using a VAS is still preferable to using a 10-point 
scale as it overcomes the ordinal measurement of 
happiness.   

Voutilainen et al. 
(2015) 

Unclear report 
on the media 
used 

● It was 28% quicker to complete a VAS than to 
complete a five-point Likert scale; the use of a 
VAS helps avoid the ceiling effect compared to 
when using a Likert scale.  

● The use of a VAS rather than a five-point Likert 
scale is recommended for measuring patient 
satisfaction.  

Wall et al. 
(2017) 

Web-based 
survey 

● A continuous slider scale showed higher inter-rater 
reliability compared to a seven-point ordinal scale. 

● It is recommended to use a continuous rating scale 
than an ordinal rating system for orthopedic 
measurement.  

Even having 
more response 
points in 
discrete rating 
scales shows 
some benefits. 

Dawes (2002) In-person 
interviews and 
telephone 
surveys 

● If it is simply to present descriptive statistics, 
either a five-point Likert scale or an 11-point scale 
works, although an 11-point scale may be more 
easily interpreted. 

● If it is to conduct a regression type analysis, an 11-
point scale can be more useful because it results in 
more variance in the data. 

Leung (2011) Paper-based 
survey 

● Compared to data obtained from four-, five-, and 
six-point Likert scales, data obtained from an 11-
point scale is the most close to a normal 
distribution; thus, an 11-point scale is 
recommended.  
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Paper- or web-
based VASs 
are not always 
functionally 
better. 
 
There are 
drawbacks of 
using sliders. 

Couper et al. 
(2006) 

Web-based 
survey 

● There is no significant difference in variances 
whether to use a slider, select a radio button (for a 
Likert-type scale), or enter text in a textbox. 

● A slider takes longer to complete, has more 
missing data, and suffers higher non-completion 
rates.  

Hilbert et al. 
(2016) 

Paper-based 
survey 

● Among a dichotomous scale, a Likert-type scale, 
and a VAS, there were no significant differences 
in terms of reliability and validity. 

● For practical use, Likert scales are easy to 
understand and use, in contrast to VAS.  

Cook et al. 
(2001) 

Web-based 
survey 

● Nine-point Likert-type scales using radio buttons 
and unnumbered graphical sliders both produced 
reliable data. 

● It takes somewhat longer for respondents to 
manipulate sliders than to use radio buttons.  

Derham (2011) ● The use of sliders with emoticons was the least 
effective compared to the use of numbered and 
worded scales, and the use of sliders with 
emoticons is not recommended. 

Funke (2016) ● Sliders (drag and drop) produced more incomplete 
and longer response time than web-based VASs 
(point and click) and Likert scales with radio 
buttons. 

● Use Likert scale with radio buttons or VASs 
(without an initial marker). 

Funke et al. 
(2011) 

● Seven-point slider scales produced about seven 
times more break-offs among respondent with low 
formal education and, regardless of education 
levels, significantly increased response time, 
compared to seven-point radio button scales. 

● Do not use slider scales; use low-tech solutions 
such as radio buttons. 

Maloshonok and 
Terentev (2016) 

● More respondents selected Don’t know while 
using a slider than those who used radio buttons. 

● The use of radio buttons is less challenging in 
comparison to the use of slider and text box 
interfaces. 

Roster et al. 
(2015) 

● The use of a five-point slider and five-point radio 
buttons yielded no significant differences in 
response rates, completion time, and mean scores. 

● When using sliders, provide clear instructions and 
offer Don’t know or Prefer not to answer options 
to reduce missing data. 

* Some had an appearance of a continuous rating scale but produced discrete values. 
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