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Letter of Information 
Trunk stiffness changes with Biological and Chronological Age 

 

This research is being conducted by Tara Diesbourg MHK in the School of Kinesiology and 

Health Studies at Queen’s University in Kingston, Ontario.  This project has been approved by 

the Health Sciences and Affiliated Teaching Hospitals Research Ethics Board and is in 

compliance with the TCPS2 statement concerning Ethical Conduct for Research Involving 

Humans. 

 

What is this study about? The purpose of this project is to determine whether a novel, proposed 

trunk stiffness testing protocol is sensitive enough to measure changes in the stiffness of the low-

back caused by aging, and to determine whether these changes can be predicted by calendar age, 

or whether more specific measures of tissue health is necessary. 

 

What tasks will I be asked to complete? In this study you will be asked to complete two sets of 

two different types of trunk stiffness estimation protocols, each set consisting of three test 

repetitions.  These two types of stiffness estimation protocols are dictated by two separate 

devices (described below).  Between the two sets of tests, you will be asked to sit at a desk for 

one hour and complete a lifestyle assessment questionnaire. If you complete the questionnaire in 

less than 60 minutes, you are free to check emails, browse social media, or play games/puzzles 

online. Because muscle activation patterns will be monitored, several exercises must be 

completed at your maximum capacity in order to find your maximum muscle activation.  Due to 

the physical demands required to complete these activities there is a small chance that you may 

develop minor muscle soreness similar to that experienced after light or moderate exercise.  This 

minor discomfort may last up to 24 hours after study completion. In addition you may experience 

a minor skin irritation due to the medical tape used to affix the sensors to your body.  This minor 

irritation may last up to 48 hours after study completion. There are no known psychological, 

economic, or social risks associated with this study. 

What measures of human performance will be used? All human performance measures used 

in the Biomechanics and Ergonomics Lab are conducted using standard operating procedures 

that are based on leading practices and that have been approved by the Queen’s Health Sciences 

and Affiliated Teaching Hospitals Research Ethics Review Board.  We are happy to provide you 

with a copy of these standardized procedures upon request if you would like more information; 

however, a brief description of each is provided below.  Only those procedures indicated by a      

‘    ’ in the check box will be applied in this study. 

 Motion Capture using Qualisys: In biomechanics and ergonomics, researchers and 

clinicians use motion data to study and observe human performance. The system 
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quantifies movements exactly by tracking the locations of reflective markers that will be 

placed on your body to represent the underlying boney landmarks of interest. 

 Video and Still Image Recording: Video and still images are used in both biomechanics 

and ergonomics to help researchers, clinicians and coaches visually evaluate movement 

performance. Video and still image recordings will only be obtained if you choose to 

provide your consent to do so at the end of this package. As indicated in the consent form 

below your images will be retained and that it may be possible, yet unlikely, that you may 

be recognizable from those images. 

 Accelerometer sensors: Accelerometers measure acceleration, but can also be used to 

measure angle (or tilt) based on their relationship to the gravitational field. We will be 

placing small accelerometers on your skin using medical grade adhesives.  Sensors will 

located on your feet, legs, pelvis, trunk, arms, hands and/or head.  

 Goniometers: Goniometers measure the angle between adjacent segments or limbs.  

These angles can be measured passively by the experimenter at static moments in time 

using a clinical grade plastic handheld goniometer. Alternatively, angles can be 

monitored continuously over time by affixing an electro-goniometer over the joint of 

interest.  The type of goniometer we will be using in this study is circled below: 

Passive Goniometer    Active Goniometer 

 Force data: Force plates and multi-axis load cells will be used to measure the forces that 

you are able to apply as they interact with the objects in the lab environment. The force 

plates, similar to a bathroom weigh scale will measure the forces that you transmit to the 

ground.  The multi-axis load cells are embedded within the handles and objects you will 

interact with as you complete these simulated activities. 

 Self-Reported Feedback: Throughout this study we will be asking you to provide your 

perceptions about your experiences while performing these simulated activities. You may 

be asked to rate your perceived exertion / effort, or you may be asked to judge your 

current level of pain or discomfort. 

 Electromyography (EMG) sensors: EMG sensors are used to measure the electrical signal 

residing within the muscle when it is activated. These resulting electrical signals can be 

used to determine how much muscle activation is required within each muscle when 

performing different activities and/or maintaining static postures. EMG sensors are 

commonly used worldwide in both biomechanics and ergonomics to help researchers, 

clinicians and coaches determine what each muscle is “doing” during the completion of a 

given task. During this study we will be recording activity from the muscles circled in red 

ink on the diagram below: 
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 Custom Stiffness Estimation Apparatus: Two novel stiffness estimation devices have 

been developed exclusively for use in this lab.  In this study, you will be set-up in the 

following devices (checked if they apply to this project): 
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 Passive Stiffness Jig:  This apparatus allows the researchers to determine the 

maximum range of motion of your low back, without relying on your muscles to 

get you into that position.  In order to achieve this, you are asked to lay on your 

side on a cushioned support, floating over a surface of ball bearings.  The 

researcher will position the device to create maximum flexion in your low back, 

and the force required to achieve this will be recorded.  You are asked to provide 

feedback to the researcher in terms of any pain or discomfort that you might 

experience throughout the trial.  Adjustments will be made to alleviate this pain, 

and in the case where the pain persists, the trial will be halted. 

 Active Stiffness apparatus:  You will be positioned semi-seated in the device, and 

a harness will be fitted over your torso.  Two cables will be attached to the harness 

(one at the front, and one at the back).  These cables are connected to weights, 

which will hang from the harness, each weight measuring 15% of your body 

weight.  You will be instructed to relax and try to quiet your muscles.  Following 

this instruction, one of the weights will be dropped, and the attached weight will 

pull you in that direction.  You are asked to try to return to your upright position 

as fast as possible following the perturbation.  This is repeated five times in each 

direction. 
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 Fitness Age Assessment: Each individual will attend two visits to the lab.  During the 

first visit, their "Fitness age" will be assessed using a variety of fitness testing protocols.  

These testing protocols include: back strength, vertical jump, physical work capacity, 

standing trunk flexion, side step test, single leg stand, functional reach, chair stepping, leg 

strength, grip strength, 6-metre walk, body composition, sit and reach, heart rate, sit ups, 

push ups, finger flexibility, and shoulder flexibility tests.  Each of these tests has 

published protocols, are often prescribed for fitness testing of the elderly, and therefore 

should be safe for a younger healthy population. 

 

Is my participation voluntary? Yes. You should not feel obliged to answer any questions or 

perform a movement that you find objectionable or that makes you feel uncomfortable. You may 

also withdraw at any time with no effect on your standing in school. If you choose to withdraw, 

please announce to the researcher that you no longer want to continue. At that point, any 

instrumentation will be removed and you will be free to exit. In addition, all electronic data 

related to your participation will be deleted and any hard-copy data will be shredded. 

 

What will happen to my responses? We will keep your data and responses confidential. All of 

your data and responses will be stored using an alphanumeric code known only to the 

experimenters. In fact, our lab manages all participants’ data using a standard operating 

procedure that we are happy to show you if you have any more concern. In addition, the data 

may also be published in professional journals or presented at scientific conferences, but any 

such presentations will be of general findings and will never breach individual confidentiality. 

Should you be interested, you are entitled to a copy of the findings. 

 

Will I be compensated for my participation? Yes, you will be compensated for your 

participation.  
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What if I have concerns?  Any questions about study participation may be directed to the 

principle investigator, Tara Diesbourg at 11td6@queensu.ca or 613-533-6000 ext. 79019 or to 

her supervisor, Dr. Geneviève Dumas at dumasg@queensu.ca or 613-533-2648.   Any ethical 

concerns about the study may be directed to the Chair of the Health Sciences and Affiliated 

Teaching Hospitals Research Ethics Board at clarkaf@queensu.ca. Please note that you may also 

keep this letter of information if you choose. 

 

Again, thank you. Your interest in participating in this research study is greatly appreciated. 

 

This study has been granted clearance according to the recommended principles of Canadian 

ethics guidelines, and Queen's policies. 

mailto:11td6@queensu.ca
mailto:dumasg@queensu.ca
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Consent Form 

Trunk stiffness changes with Biological and Chronological Age 

Name (please print clearly): ________________________________________ 

 

1. I have read the Letter of Information and have had any questions answered to my 

satisfaction. 

2. I understand that I will be participating in the study called “Trunk stiffness in people who 

have had spinal fusion surgery”. I understand that this means that I will be asked to 

complete the trials as outlined in the letter of information. 

3. I understand that my participation in this study is voluntary and I may withdraw at any 

time.  

4. I understand that every effort will be made to maintain the confidentiality of the data now 

and in the future. Only experimenters in the Biomechanics and Ergonomics Laboratory 

will have access to this area. The data may also be published in professional journals or 

presented at scientific conferences, but any such presentations will be of general findings 

and will never breach individual confidentiality. Should I be interested, I am entitled to a 

copy of the findings. 

5. I am aware that if I have any questions, concerns, or complaints, I may contact the 

principle investigator, Tara Diesbourg at 11td6@queensu.ca or 613-533-6000 ext. 79019 

or to her supervisor, Dr. Geneviève Dumas at dumasg@queensu.ca or 613-533-2648; or 

the Chair of the Health Sciences and Affiliated Teaching Hospitals Research Ethics 

Board at clarkaf@queensu.ca. 

 

I have read the above statements and freely consent to participate in this research: 

 

 

 

Signature: _____________________________________   Date: _______________________ 

 

 

 

mailto:11td6@queensu.ca
mailto:dumasg@queensu.ca
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Consent to Use Digital Images in Teaching, Presentations, and 
Publications 
 

Sometimes certain images clearly show a particular feature or detail that would be helpful in 

teaching or when presenting the study results at a scientific presentation or in a publication.  

 

I agree to allow digital images in which I appear to be used in teaching, scientific presentations 

and/or publications with the understanding that I will not be identified by name and that any 

facial features will not be discernible.  

 

I am aware that I may withdraw this consent at any time without penalty. If consent is 

withdrawn, I ask that all digital images of myself be erased and removed from storage  

   

I am aware that if I have any questions, concerns, or complaints, I may contact the principle 

investigator, Tara Diesbourg at 11td6@queensu.ca or 613-533-6000 ext. 79019 or to her 

supervisor, Dr. Geneviève Dumas at dumasg@queensu.ca or 613-533-2648; or the Chair of the 

Health Sciences and Affiliated Teaching Hospitals Research Ethics Board at 

clarkaf@queensu.ca. 

   

  

Signature: ______________________________________ 

 

Name of Participant (Printed) ___________________________________  

 

Dated at Kingston, Ontario: ___________________________________ 

 

 

 

I wish to receive a summary of the results obtained from this 
study 

 

Please provide you e-mail address in the space below if you would like the research team to e-

mail you a summary of the results obtained from this project. We greatly appreciate you 

willingness to participate in this research.  

 

 

E-mail address: _______________________________________________ 

 

 

mailto:11td6@queensu.ca
mailto:dumasg@queensu.ca

