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Software
« Review 7 Summary
= Repository &
« Archive 2 Data collection is ubiquitous in many areas of research. Recently, more and more data collection

has been automated to facilitate subsequent computer analysis. The same applies to access
to subjects’ interpretations in the form of self-reports. These self-reports, usually collected in
paper form as questionnaires, are standard in several applications in the field of psychology, and
have been used in studies of e.g., pain, emotion, behaviour, anxiety and personality assessment.
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Reviewers: Ratings are often obtained using simple Visual Analogue Scales (VAS) or Numeric Rating
= Chaoxue-fan Scales (NRS), where subjects are asked to rate a particular outcome on a straight line or
= Qamitchell12 by a number in a given range with specific anchors. For example, people are asked to rate

their current perceived level of pain between the anchors 'no pain’ and ‘most pain imaginable’.
While these self-reports are easy to do with pen and paper, open-source software that can
easily digitise and quantify the results of self-reports on an ongoing basis is rare. This scarcity
License of software solutions is a particular problem for researchers who are not familiar with writing

Authors of papers retain copyright code and software themselves.
and release the work under a
Creative Commons Attribution 4.0 We therefore present the electronic Visual Analogue Scale (eVAS), an easy-to-use electronic

International License (CC BY 4.0). visual analogue scale that continuously records subject feedback. Initially introduced to record
pain levels for automated pain detection, but not limited to this use case, eVAS aims to provide
a ready-to-use tool that is highly configurable, even for non-computer scientists, and can
be used for various applications. eVAS is open source, hosted on GitHub, available from a
download page and distributed under an MIT license. It employs automatic updates via GitHub
when a new release is available, is working fail-safe, logs possible errors in a log file and saves
results as text files.
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Statement of need

Self-report measures are one of the most popular tools used to measure personality because of
their practicality and extensive research support (Robins et al., 2009). In particular, VASs are
used as simple tools to provide single index measures, with the majority of research using VASs
focusing on obtaining health states (Astrém et al., 2023). Examples include the measurement
of pain (Heller et al., 2016), but also several other applications such as the estimation of hunger
(Beaulieu & Blundell, 2021) or emotions such as fear (of childbirth) (Rouhe et al., 2009) or
anxiety (Duinen et al., 2008). While paper-based solutions are easy to implement, they lack
the continuity, scalability and automation that are of paramount importance in most areas of
research. To overcome these problems, research could benefit from software that implements
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self-report scales. Electronic versions could help to automate data collection, allow continuous
recording with accurate timestamps where reaction times are critical, and be used in large
studies. For example, the inclusion of subjective perceived pain levels from a Computerised
Visual Analogue Scale (CoVAS) in the construction of automated pain detection models has
been shown to improve classification results (Gouverneur, Li, Szikszay, et al., 2021; Gouverneur,
Li, Adamczyk, et al., 2021).

Although several papers have demonstrated that scores obtained from computer and mobile
phone-based platforms and traditional paper-based VAS assessment are not interchangeable
(Byrom et al., 2022), but yield comparable results (Byrom et al., 2022; Delgado et al., 2018;
Kos et al., 2017; Whybrow et al., 2006), electronic implementations of VASs are not commonly
used. More specifically, paper using electronic versions rarely share their software, such as
Turnbull et al. (2020), and open source code to implement solutions is rare. In addition,
research articles introducing electronic scales are outdated with broken download links, such
as the Adaptive Visual Analog Scales (AVAS) (Marsh-Richard et al., 2009), or for specific
use cases, such as the Visual Analog Scales Measuring State Anxiety (VAS-A) (Abend et al.,
2014).

Therefore, we present eVAS, an open source Python software to easily implement an electronic
VAS. It is available with built-in applications for all operating systems (Windows, Linux,
MacOS), highly configurable and easy to use. A detailed description of the introduced scale
can be found in the following sections.

Usage

The eVAS is designed to be as easy to use as possible, so that researchers without a background
in computer science can use it. Standalone applications for Windows, Linux and MacOS are
available from the following download page or the github release page. Simply download the
appropriate software and double-click to run. The software runs without any additional files or
requirements as such. The default use of the application allows the user to exit the software at
any time by pressing Escape. On startup, the software checks for updates, then loads the full
screen application, displays the scale and instruction message, and waits for user interaction.
A recording can be started by pressing the space bar. The slider can then be moved left/right
according to the user's feedback. The values are saved to a file throughout the session. As
mentioned earlier, the user can stop the current recording by pressing the Escape key.

A screenshot of a possible appearance of the eVAS for pain assessment can be seen in Figure 1.
Further examples are available at the following link, where the given configuration files can be
copied to apply the specific scale.

Press space to start. You can configure ‘config.ini' to change the eVAS.

Highest

No pain imaginable pain

Figure 1: Default appearance of the eVAS.
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A text file (‘config.ini') can be used to change the behaviour and appearance of the scale.
Several parameters in the General, Scale, Devices, Keys, Appearance and CSV categories can be
set directly in the text file. Each parameter has a short description that summarises its purpose
and the changes that occur when it is modified. For example, keyboard or mouse control can
be configured and even specific key mappings can be implemented. If no configuration file can
be found, a default file is created at the start of the application, which implements a simple
VAS for pain assessment. A screenshot of the beginning of the default configuration can be
found in Figure 2. A list of all parameters can be found in Table 1.

File Edit View

[general]

sampling_rate = 0.1
only_on_change = True
check_for_updates = True
use_second_screen = True

[scale]

label size = 32
# Define the value range
range = [@, 1]

# Define the start value
start = @

step_size = 0.62
vertical = False
numbers = False

Ln 22, Col 42

B configini X +

# Whether to check for updates. Should be: True/False

# Sampling rate: How often should values be saved to file (in seconds).

# Whether to save values only upon change. Should be: True/False

# Whether to use the second screen to show the eVAS. Should be: True/False

# Define the anchor labels of the scale. You can wrap text by placing a "\n’ in the label.
anchors = ['No pain’, 'Highest\nimaginable pain’]
# Font size of the defined anchor labels above.

# Step size to move the slider whenever a key is released.
# Whether to plot vertical lines for each anchor. Should be: True/False

# Whether to plot numbers below the lines. Should be: True/False

Windows [CRLF; UTF-8

Figure 2: Screenshot of the default configuration (config.ini).

Table 1: Parameters of the config.ini file.

Expected
Section Name value Default Description
General  sampling_rate float 0.1 How often should values be
saved to file (in seconds).
only_on_change bool True Whether to save values only
upon change.
use_sec- bool True Whether to use the second
ond__screen screen to show the eVAS.
scale anchors list ['No pain', Anchor labels of the scale.
'"High pain'\]
label_size int 32 Font size of the defined anchor
labels.
range list [0,1] List with two integers, defining
the value range.
start int 0 Defining the start
position /value of the slider.
step_size float 0.2 Step size to move the slider
whenever a key is released.
vertical bool False Whether to plot vertical lines
for each anchor.
numbers bool False Whether to plot numbers
below the vertical lines.
devices trigger_ther- bool False Whether to trigger the
mode thermode (QST.LAB TCS2).
move_while_down bool False Whether to move the slider

while the button is held down.
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Expected
Section Name value Default Description
use__mouse bool False Whether to use the mouse
(slider does not move with
keys anymore).
on_click bool False Whether to update only on
mouse click.
keys keys_ start list [Key.space] Keys to start the recording.
keys_end list [Key.esc, Keys to end the recording.
Key.end]
keys_ left list [Key.left, Keys to move the slider left.
Key.page_up]
keys_ right list [Key.right, Keys to move the slider right.
Key.page_down]
appear- use_image bool False Whether to load an external
ance image as slider background.
use_upper_im- bool False Whether to load an external
age image and place it above the
slider.
slider_width int 31 Width of the slider.
slider__height int 138 Height of the slider.
slider__color list (0,0,0) Color of the slider.
left__color list (192,192,192) Background color left.
right__color list (64,64,64) Background color right.
mid__color list/None None Background color mid.
use_triangle bool False Use a triangle instead of a
square for the background.
use_two__tri- bool False Use a decreasing & increasing
angle triangle instead of a square for
the background.
welcome_mes- string Welcome message that is
sage displayed at the beginning.
hide_slider bool False Whether to hide the slider
until first user interaction.
csv delimiter string : Delimiter used in the CSV
output file.
decimal_point string , Decimal point used in the CSV
output file.
deci- int 4 Number of digits after the

decimal point for the slider
values saved.

mal_places

Measured feedback from the eVAS is stored in a CSV file for ease of use. The resulting files
consist of two columns, ‘secs’ and ‘values', containing an entry with the measurement and an
associated timestamp in seconds. The delimiter and floating point are set to the European
standard, a semicolon and comma respectively, but can be changed in the configuration. In
addition, the frequency and whether values should be saved only on change can also be set
in the config.ini file. The timestamp in seconds is stored to two decimal places, while the
values are freely configurable. The resulting file names contain the start time in the format
“year|month|day_hour|minute|second_vas.csv”, for example “20240206_093809_vas.csv”. If
the application is closed without recording any data, the empty CSV file is deleted on exit.

Although eVAS has been implemented to catch errors, unexpected errors are logged in a log.txt
file. If no error is logged, the empty log file will be removed at the end of the eVAS instance.
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Common errors, such as a corrupt config.ini file, are caught and useful information is provided
to the end user via message boxes. A screenshot of an example warning displayed when the
configuration file is incorrectly set up can be seen in Figure 3.

©

setting not permitted was chosen. Simplest solution is to

o An error ocurred while reading the config file, Probably a
delete the "config.ini’ file,

OK

Figure 3: Warning if the config file is setup wrong.

To enable automatic deployment of new features and bug fixes, the software checks for new
releases on GitHub at startup. If a new version is available, the user is notified and an automatic
update can be performed (Windows only).

Researchers are welcome to contribute on GitHub, open pull requests, implement their own
versions and deploy them using the provided scripts to build the executables using Pylnstaller.
The application and scripts have been implemented and tested using Python 3.12.

The idea and first implementations of eVAS were realised in the course of the BMBF
project PainMonit (‘Multimodale Plattform zum Schmerz-Monitoring in der Physiothera-
pie’, 01DS19008A/B). Here, the task of building automated pain detection systems in the
physiotherapy context showed a clear need for a digital yet easy-to-use tool. As we focused on
providing a simple application that could be used by researchers of any background, we did not
make the software available on the Python Package Index or related repositories. Knowledge of
Python should not be a requirement for end users, so eVAS is available as standalone software
running on Windows, MacOS and Ubuntu. Previous implementations of the software have
been used to collect data for pain-related studies (Luebke et al., 2024; Szikszay et al., 2022,
2023). By creating easy-to-use Python software, we hope that eVAS can help researchers to
easily conduct their experiments and collect subjective feedback from subjects.

Acknowledgements

This research was funded by the German Federal Ministry of Education and Research (BMBF)
in the frame of the project PainMonit (grant number: 01DS19008B).

References

Abend, R., Dan, O., Maoz, K., Raz, S., & Bar-Haim, Y. (2014). Reliability, validity and
sensitivity of a computerized visual analog scale measuring state anxiety. Journal of
Behavior Therapy and Experimental Psychiatry, 45(4), 447-453. https://doi.org/10.1016/
j.jbtep.2014.06.004

Astrom, M., Thet Lwin, Z. M., Teni, F. S., Burstrom, K., & Berg, J. (2023). Use of the visual
analogue scale for health state valuation: A scoping review. Quality of Life Research, 1-11.
https://doi.org/10.1007/s11136-023-03411-3

Beaulieu, K., & Blundell, J. (2021). The psychobiology of hunger—a scientific perspective.
Topoi, 40(3), 565-574. https://doi.org/10.1007/s11245-020-09724-z

Byrom, B., Elash, C. A., Eremenco, S., Bodart, S., Muehlhausen, W., Platko, J. V., Watson, C.,
& Howry, C. (2022). Measurement comparability of electronic and paper administration of

Gouverneur et al. (2025). eVAS: A user-friendly electronic Visual Analogue Scale. Journal of Open Source Software, 10(107), 6876. https: 5

//doi.org/10.21105/joss.06876.


https://doi.org/10.1016/j.jbtep.2014.06.004
https://doi.org/10.1016/j.jbtep.2014.06.004
https://doi.org/10.1007/s11136-023-03411-3
https://doi.org/10.1007/s11245-020-09724-z
https://doi.org/10.21105/joss.06876
https://doi.org/10.21105/joss.06876

The Journal of Open Source Software

visual analogue scales: A review of published studies. Therapeutic Innovation & Regulatory
Science, 56(3), 394-404. https://doi.org/10.1007 /s43441-022-00376-2

Delgado, D. A., Lambert, B. S., Boutris, N., McCulloch, P. C., Robbins, A. B., Moreno, M.
R., & Harris, J. D. (2018). Validation of digital visual analog scale pain scoring with a
traditional paper-based visual analog scale in adults. Journal of the American Academy
of Orthopaedic Surgeons. Global Research & Reviews, 2(3). https://doi.org/10.5435/
jaaosglobal-d-17-00088

Duinen, M. van, Rickelt, J., & Griez, E. (2008). Validation of the electronic visual analogue
scale of anxiety. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 32(4),
1045-1047. https://doi.org/10.1016/j.pnpbp.2008.02.002

Gouverneur, P., Li, F., Adamczyk, W. M., Szikszay, T. M., Luedtke, K., & Grzegorzek, M.
(2021). Comparison of feature extraction methods for physiological signals for heat-based
pain recognition. Sensors, 21(14), 4838. https://doi.org/10.3390/s21144838

Gouverneur, P, Li, F., Szikszay, T. M., Adamczyk, W. M., Luedtke, K., & Grzegorzek,
M. (2021). Classification of heat-induced pain using physiological signals. Information
Technology in Biomedicine, 239-251. https://doi.org/10.1007 /978-3-030-49666-1_19

Heller, G. Z., Manuguerra, M., & Chow, R. (2016). How to analyze the visual analogue
scale: Myths, truths and clinical relevance. Scandinavian Journal of Pain, 13(1), 67-75.
https://doi.org/10.1016/j.sjpain.2016.06.012

Kos, D., Raeymacekers, J., Van Remoortel, A., D’hooghe, M., Nagels, G., D'Haeseleer, M.,
Peeters, E., Dams, T., & Peeters, T. (2017). Electronic visual analogue scales for pain,
fatigue, anxiety and quality of life in people with multiple sclerosis using smartphone
and tablet: A reliability and feasibility study. Clinical Rehabilitation, 31(9), 1215-1225.
https://doi.org/10.1177/0269215517692641

Luebke, L., Selle, J. von, Adamczyk, W. M., Knorr, M. J., Carvalho, G. F., Gouverneur, P.,
Luedtke, K., & Szikszay, T. M. (2024). Differential effects of thermal stimuli in eliciting
temporal contrast enhancement: A psychophysical study. The Journal of Pain, 25(1),
228-237. https://doi.org/10.1016/] jpain.2023.08.005

Marsh-Richard, D. M., Hatzis, E. S., Mathias, C. W., Venditti, N., & Dougherty, D. M. (2009).
Adaptive visual analog scales (AVAS): A modifiable software program for the creation,
administration, and scoring of visual analog scales. Behavior Research Methods, 41(1),
99-106. https://doi.org/10.3758/BRM.41.1.99

Robins, R. W., Fraley, R. C., & Krueger, R. F. (2009). Handbook of research methods in
personality psychology. Guilford Publications. ISBN: 9781606236123

Rouhe, H., Salmela-Aro, K., Halmesmiki, E., & Saisto, T. (2009). Fear of childbirth according
to parity, gestational age, and obstetric history. BJOG: An International Journal of
Obstetrics & Gynaecology, 116(1), 67-73. https://doi.org/10.1111/j.1471-0528.2008.
02002.x

Szikszay, T. M., Adamczyk, W. M., Lévénez, J. L., Gouverneur, P., & Luedtke, K. (2022).
Temporal properties of pain contrast enhancement using repetitive stimulation. European
Journal of Pain, 26(7), 1437-1447. https://doi.org/10.1002/ejp.1971

Szikszay, T. M., Adamczyk, W. M., Panskus, J., Heimes, L., David, C., Gouverneur, P., &
Luedtke, K. (2023). Psychological mechanisms of offset analgesia: The effect of expectancy
manipulation. PloS One, 18(1), e0280579. https://doi.org/10.1371/journal.pone.0280579

Turnbull, A., Sculley, D., Escalona-Marfil, C., Riu-Gispert, L., Ruiz-Moreno, J., Girones, X., &
Coda, A. (2020). Comparison of a mobile health electronic visual analog scale app with a
traditional paper visual analog scale for pain evaluation: Cross-sectional observational study.
Journal of Medical Internet Research, 22(9), e18284. https://doi.org/10.2196/18284

Gouverneur et al. (2025). eVAS: A user-friendly electronic Visual Analogue Scale. Journal of Open Source Software, 10(107), 6876. https: 6
//doi.org/10.21105/joss.06876.


https://doi.org/10.1007/s43441-022-00376-2
https://doi.org/10.5435/jaaosglobal-d-17-00088
https://doi.org/10.5435/jaaosglobal-d-17-00088
https://doi.org/10.1016/j.pnpbp.2008.02.002
https://doi.org/10.3390/s21144838
https://doi.org/10.1007/978-3-030-49666-1_19
https://doi.org/10.1016/j.sjpain.2016.06.012
https://doi.org/10.1177/0269215517692641
https://doi.org/10.1016/j.jpain.2023.08.005
https://doi.org/10.3758/BRM.41.1.99
https://books.google.de/books?id=XHwS3PU6uroC
https://books.google.de/books?id=XHwS3PU6uroC
https://doi.org/10.1111/j.1471-0528.2008.02002.x
https://doi.org/10.1111/j.1471-0528.2008.02002.x
https://doi.org/10.1002/ejp.1971
https://doi.org/10.1371/journal.pone.0280579
https://doi.org/10.2196/18284
https://doi.org/10.21105/joss.06876
https://doi.org/10.21105/joss.06876

The Journal of Open Source Software

Whybrow, S., Stephen, J., & Stubbs, R. (2006). The evaluation of an electronic visual
analogue scale system for appetite and mood. European Journal of Clinical Nutrition,
60(4), 558-560. https://doi.org/10.1038/sj.ejcn.1602342

Gouverneur et al. (2025). eVAS: A user-friendly electronic Visual Analogue Scale. Journal of Open Source Software, 10(107), 6876. https: 7
//doi.org/10.21105/joss.06876.


https://doi.org/10.1038/sj.ejcn.1602342
https://doi.org/10.21105/joss.06876
https://doi.org/10.21105/joss.06876

	Summary
	Statement of need
	Usage
	Acknowledgements
	References

