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------------------- 
GENERAL INFORMATION 
------------------- 
 
1. Title of Dataset  
 APAL Coupling Study 2019 
 
2. Author Information 

Principal Investigator Contact Information 
        Name: Hannah Walter 
           Institution: University of Minnesota    
           Email: walte666@umn.edu 
 
 
Associate or Co-investigator Contact Information 
        Name: Ruixuan Li 
           Institution: University of Minnesota 
           Email: lixx3747@umn.edu 
 
Associate or Co-investigator Contact Information 
        Name: Justin Munafo 
           Institution: University of Minnesota 
           Email: munaf002@umn.edu 
 
Associate or Co-investigator Contact Information 
        Name: Christopher Curry  
           Institution: University of Minnesota 
           Email: curry134@umn.edu 
 
Associate or Co-investigator Contact Information 
        Name: Nicolette Peterson 
           Institution: University of Minnesota 
           Email: pete9746@umn.edu 
 
Associate or Co-investigator Contact Information 
        Name: Thomas Stoffregen 
           Institution: University of Minnesota 
           Email: tas@umn.edu 

 
 
3. Date of data collection (single date, range, approximate date)   
 2016 
 
 
4. Geographic location of data collection (where was data collected?):  
 University of Minnesota, Affordance Perception Action Lab 
 
 
5. Information about funding sources that supported the collection of the 
data: 
 This research did not receive any specific grant from funding agencies 
in the public, commercial, or not-for-profit sector. 
-------------------------- 
SHARING/ACCESS INFORMATION 
--------------------------  



 
 
1. Licenses/restrictions placed on the data: CC0 1.0 Universal Public Domain 
Dedication 
 
 
2. Links to publications that cite or use the data:  
Manuscript: Walter, H., Li, R., Munafo, J., Curry, C., Peterson, N., 
Stoffregen, T. A., 2019. Unstable coupling of body sway with imposed motion 
precedes visually induced motion sickness. Human Movement Science. 
 
 
 
3. Links to other publicly accessible locations of the data: None 
 
 
4. Links/relationships to ancillary data sets: None 
 
 
5. Was data derived from another source? No 
 
6. Recommended citation for the data: 
Walter, Hannah; Li, Ruixuan; Munafo, Justin; Curry, Christopher; Peterson, 
Nicolette; Stoffregen, Thomas. (2019). APAL Coupling Study 2019. Retrieved 
from the Data Repository for the University of Minnesota, 
https://doi.org/10.13020/XAMG-CS69. 
 
 
--------------------- 
DATA & FILE OVERVIEW 
--------------------- 
 
 
1. File List 
   A. Filename: APAL_CouplingStudy_2019_MovementData        
      Short description: A ZIP folder of all the movement data, organized 
into subject-specific Excel files. Each excel file is labeled by Subject 
number and the experimental condition they were in.     
         
   B. Filename: APAL_CouplingStudy_2019_Demographics    
      Short description: An Excel file containing the demographics and SSQ 
(1-3) scores of all participants.      
 
   C. Filename: Simulator Sickness Questionnaire  
      Short description: A Word file containing a generic SSQ, which was 
used repeatedly throughout the experiment. 
 
   D. Filename: SSQ Scoring    
      Short description: A Word file that provides instructions on how to 
score the SSQ sheets.     
 
 
2. Relationship between files:         
 All files contain collected data or are forms used in the 2019 
Coupling Study. 
 
 



4. Are there multiple versions of the dataset? 
     The current dataset omits data that is not referenced/relevant to 
the current study from the "APAL_CouplingStudy_2019_Demographics" 
file. This data is specifically the information collected during the 
first four, non-moving trials. Currently, this data has not yet been 
included in any publication or manuscript. For the sake of clarity 
and understanding of the current study, these data have been omitted. 
I have updated the README to reflect this. 
 
-------------------------- 
METHODOLOGICAL INFORMATION 
-------------------------- 
 
1. Description of methods used for collection/generation of data:  

We monitored body sway using a magnetic tracking system (FasTRAK, 
Polhemus, Colchester VT). To measure motion, we used three sensors, 
each sampled at 40 Hz. One sensor was attached to a safety helmet worn 
on the head, and one between the shoulder blades (at the level of the 
C7 vertebra), using cloth medical tape. A third sensor was attached to 
the moving room. We retained data for the anterior-posterior (AP) and 
mediolateral (ML) axes. 
 
 
2. Methods for processing the data: 
We assigned participants to the Well and Sick groups based solely upon 
their responses to the forced-choice, yes/no question, Are you motion 
sick? Participants who responded in the affirmative after exposure 
were assigned to the Sick group. All others were assigned to the Well 
group. For SSQ data, we evaluated the Total Severity Score, which we 
computed in the recommended manner (Kennedy et al., 1993). As SSQ 
scores are not normally distributed, in analyzing these data we used 
non-parametric statistics. 
 
We evaluated the evolution of sway over the course of exposure to the 
sum-of-sines stimulus. To evaluate the evolution of sway over time, we 
selected three 2-min time windows from the data, using the method of 
Bonnet et al. 
 (2006; Koslucher et al. 2014; Stoffregen et al. 2010). For the Sick 
group, we choose the first, the middle, and the final two minutes for 
each participant, with the restriction that no window included a 
boundary between two trials (that is, each window included only 
continuous data from within a single trial). For the Well group, the 
selection of time windows was based upon the mean exposure duration 
for the Sick group, which ensured that the sway data for both groups 
corresponded to the same mean duration of exposure to the sum-of-sines 
stimulus. 

 
 
3. Instrument- or software-specific information needed to interpret the 
data: 

We monitored body sway using a magnetic tracking system (FasTRAK, 
Polhemus, Colchester VT). To measure motion, we used three sensors, 
each sampled at 40 Hz. One sensor was attached to a safety helmet worn 
on the head, and one between the shoulder blades (at the level of the 
C7 vertebra), using cloth medical tape. A third sensor was attached to 



the moving room. We retained data for the anterior-posterior (AP) and 
mediolateral (ML) axes. 

 
 
4. Standards and calibration information, if appropriate: None 
 
5. Environmental/experimental conditions: 

Visual stimulus motion was created using a moving room, which 
consisted of a cubical frame, 2.44 m on a side, mounted on wheels and 
moved along one axis on rails. The interior surfaces of the walls and 
ceiling were covered with blue and white marble-patterned adhesive 
paper. At the center of the front wall was a map of the continental 
United States (53 x 80 cm; 19° x 28°). Illumination was provided by 
floodlights mounted inside the room and oriented so that shadows were 
minimized. Movement of the room (oscillation along an axis parallel to 
the line of sight) was powered by an electric motor under computer 
control. Participants stood on the floor of the laboratory, such that 
there was no imposed inertial motion. 

 
6. Describe any quality-assurance procedures performed on the data: 

Movement data was reviewed every day upon completion of collection. 
Analyses and final datasets were also reviewed by each researcher to 
ensure errors were prevented. 

 
 
7. People involved with sample collection, processing, analysis and/or 
submission: 

Hannah Walter, Ruixuan Li, Justin Munafo, Christopher Curry, Nicolette 
Peterson, Thomas Stoffregen 

 
 
----------------------------------------- 
DATA-SPECIFIC INFORMATION FOR: [APAL_CouplingStudy_2019_MovementData] 
----------------------------------------- 
 
1. Number of variables: 

3 variables (x,y and z axis data), repeated for each of the three 
sensors in each Trial.  

 
2. Number of cases/rows:  
 

Between 2380-24000 rows, due to Trial length (1 to 10 minutes). 
Variability in completed Trial #’s will be seen, as many participants 
discontinued before all trials were completed due to motion sickness. 

 
3. Missing data codes: None 
 
4. Variable List 
      A. Name: Trial (#) (x) 

Description: Each trial produces an X, Y, and Z axis of data for 
each sensor). For example, Column “C” is the X axis data for 
Trial 1, sensor 1. 

 
B. Name: Trial (#) (y) 

Description: Each trial produces an X, Y, and Z axis of data for 
each sensor. For example, Column “D” is the Y axis data for 
Trial 1, sensor 1. 



 
A. Name: Trial (#) (z) 

Description: Each trial produces an X, Y, and Z axis of data for 
each sensor. For example, Column “E” is the Z axis data for 
Trial 1, sensor 1. 
 
 

----------------------------------------- 
DATA-SPECIFIC INFORMATION FOR: [APAL_CouplingStudy_2019_Demographics] 
----------------------------------------- 
1. Number of variables: 

21 variables  
 

2. Number of cases/rows:  
 

31 rows 
 
3. Missing data codes: None 
 
4. Variable List 
      A. Name: Subject Number 

Description: Each subject was assigned a number to maintain 
anonymity  

 
B. Name: Sex 

Description: The sex of each participant 
 

C. Name: Age 
Description: The age of each participant 

 
D. Name: Height (cm) 
 Description: The recorded height of each participant 
 
E. Name: Weight (kg) 

Description: The recorded weight of each participant 
 

F. Name: Foot Length (cm) 
Description: The recorded length of the participant’s foot, from 
big toe to heel. 
 

G. Name: Letters Counted 
Description: The number of target letters counted during the 
“Search” task.  

 
G. Name: Motion Sick 

Description: A “Yes” or “No” to indicate if the participant 
became sick at any time during or after the study. 

 
H. Name: Complete 

Description: Indication if a participant completed all trials in 
the study. 
 

I. Name: Last Trial Completed 
Description: The number of the last trial the participant 
completed (out of eight trials). 
 

J. Name: Finish Time  



Description: The timestamp that the participant discontinued at 
if sick during the trials. This is the time within a single 
trial. 

 
K. Name: Total Time Across Trials (seconds) 

Description: If the participant discontinued during the trials, 
the total time (across trials). If the participant completed all 
trials, this is left blank. 
 

L. Name: SSQ3 Completed 
 Description: A “Yes” or “No” if the participant returned an 
SSQ3. The one instance of “no,” the participant verbally confirmed 
their Simulator Sickness Questionnaire #3 score. 

 
M. Name: SSQ3 Indication of Sickness 
 Description: A “Yes” or “No” if the participant reported being 
sick on their Simulator Sickness Questionnaire #3. 
 
N. Name: SSQ1 Score 
 Description: The calculated total score provided by the first 
Simulator Sickness Questionnaire presented to the participant. 
 
O. Name: SSQ2 Score 
 Description: The calculated total score provided by the second 
Simulator Sickness Questionnaire presented to the participant. 
 
O. Name: SSQ3 Score 
 Description: The calculated total score provided by the third 
Simulator Sickness Questionnaire presented to the participant. 


