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Search for large agility dogs. 

I seek several large agility dogs in the Copenhagen area 
which I may borrow to a trial. I am writing my thesis in 
Animals Science and wish to investigate how hurdle 
height and slope of the A-frame affect the muscles of 
the dog. I am also going to investigate warm-up and 
warm-down. The first tests of the trial are executed with 
big success, and now I am searching for several dogs for 
the actual trials.  

Practical: The dog will wear a harness (Julius K9) on 
which the measuring equipment is mounted, and diodes 
is placed close to the skin in two areas and covered with 
a large piece of “tape” so the equipment may catch the 
sounds of the muscles. I will add a picture in the 
comments. (The dog shall not have a dense undercoat). 
The trials take place at the training area belonging to 
DAF KBH at Lersøparken – Nørrebro, and will take place 
in a weekday within normal working hours. The trial will 
take place a day within the next month. It last for 
approximately 2.5 hours’ inclusive introduction, 
mounting of equipment, warm-up, forward exercises on 
hurdles, exercises on A-frame and cool down and 
dismounting of equipment. 

I hope some will find the investigation interesting and 
relevant and feel like helping. Meanwhile you will also 
get the results from the measurements. If you are 
interested send me an pb or a send me a mail on 
callesen50@hotmail.com    

  

Appendix B. Facebook posting



 

 

 

 
Original text  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Translation to English 
 
Hello” personal reference” 
 
First of all, thank you for participating in my trial. I 
hope it will result in a better understanding of how 
the height of the hurdles and the slope of the A-
frame affect the muscles on our dogs and what 
affect warm-up and warm-down has.  
 
In this mail I will come with some practical 
information and attach a document with a short 
description of the trial and the protocol. 
Bellow you will find dates and times for the trials. 
 
Practical information: 
When you are participating in the trial the dog must 
not be pre-heated. A calm walk from the car to the 
training area is of course all right, and the dog may 
have finished peeing at arrival. 
 
Location:  
I have attached a map where the parking space and 
the training area is marked. It is in connection with 
Lersøparken in Copenhagen. 
Address at the training area is Lersøstien 175, 2100 
Copenhagen East, but there is a parking space close 
to the address Lersøstien 135, Copenhagen East. 
The training area lies behind the fence with graffiti 
of dogs. 
 
Equipment 
The dog will wear a Julius K9 harness with the 
equipment mounted through all exercises. Due to 
security reasons, there will only be forward jumping 
with no extra bar-holders on the wings. The sensors 
will be kept in position by a piece of tape of 15x15 
cm. This may annoy the dog in the beginning, but I 
experience they get used to it. When the tape is 
ripped of it will pull the fur and some dogs find this 
unpleasant.  
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The dogs fur: 
For the sensors to be able to measure the muscles 
they must have contact with the skin of the dog, and 
that’s why there must be no dense undercoat. See 
photo for an example of visible skin. If the dog has a 
dense undercoat, we might need to shave the dog. If 
this is unwanted the dog shall not have a dense 
undercoat. 
   
Contacts on the A-frame 
When running the A-frame you shall take the 
contacts as you are used to practice. In the end 
there will be three exercises on the A-frame where I 
will ask you to practice the contacts opposite of 
what you are used to. This means that if you are 
used to practicing two-on-two-off-contacts I will ask 
you to practice running contacts. This is done to 
compare how the muscles are affected by the 
training method. If you are afraid of compromising 
your contact training this exercise can be excluded, 
but I do hope you wish to participate in this part of 
the trials as well. 
 
Time: 
2.5 hours is allocated to each dog. If the same dog 
handler has several dogs it will only be 2 hours per 
dog. We do expect the duration to be shorter than 
the time allocated. 
 
Rain: 
We will run even if there is a little rain, but at larger 
rains the trials will either be postponed or canceled. 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 

This is the current dates for execution of the trials. 
There might come more dates later. Write an X or in 
another way mark the days and times it will be 
possible for you to participate.  
 
It is possible for the times to shift half an hour.  
If I may receive your mobile number, I will call you if 
anything changes on the date. 
 
I hope you still wish to participate and if you have 
any question please ask. 
 
Best regards  
Lene H. Callesen 
Tlf. 25 38 19 24 
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This is the current dates for execution of the trials. 
There might come more dates later. Write an X or in 
another way mark the days and times it will be 
possible for you to participate.  
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Appendix D. Description of location of the training area
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Appendix E. Short description of the project 
(The original is written in Danish)

Short description of the trial

At arrival, the equipment will be mounted and you will get instructions before each sub-trial.

Sub-trial 1: 
Warm-up existing of 3 x (brisk walk, trot, gallop, work in circles, slalom between legs, eight-figura-
tion movement between the owner’s legs, cavaletti) You do not need to be able to do the exercises 
on beforehand.
Time: approximately 20 minutes.

Sub-trial 2: 
Hurdle height. Here 5 hurdles are placed with a space of 7 meters in between. The bar til be posi-
tioned in the following heights: 45, 55, 65 cm. The dog will jump the set of 5 hurdles in each height 
3 times. There will be small breaks in between. 
Time: approximately 15 minutes.

Sub-trial 3a:
A-frame. Here the dog is going to run the A-frame 3 times at 3 different heights. The training meth-
od for contacts is voluntary. I hope you will help with the up- and down adjustment of the A-frame. 

Sub-trial 3b
A-frame. Here the dog is going to run the A-frame 3 times, but you will use the opposite training 
method on the contacts. If you do not wish to compromise your contact-training this sub-trial can 
be omitted.  
A-brættet. Her vil hunden skulle løbe A-brættet 3 gange, hvor I træner med den modsatte teknik på 
felterne. Hvis det er jer meget imod, kan denne del udelades. 
Time: approximately 15 minutes.

Sub-trail 4
Cool-down existing of trot, eight-figuration movement between the owner’s legs, brisk walk, a walk 
in the park.
Time: approximately 20 minutes.

As the last thing, the equipment will be dismounted from the dog and you will be asked clarifying 
questions.
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Appendix F. The protocol
Protocol 
Dog  _____________________________ 

Dog handler _____________________________ 

Date _____________________________ 

Present  _____________________________ 

Weather and ground  _____________________________ 

Notes  _____________________________ 

 

Time shall be noted to the level with seconds.  

The CURO shall be turned on and off at each sub experiment, where start and finish time shall be noted. 

 

Check of equipment: 
The dog sits or stand still and the harness is pulled from side to side and forward and backward to ensure no noise is 
registered on the CURO.  

Are there noise: Yes______   No ______ 

 

Warm-up – see table on next side.  Estimated time: 20 min 

Use camera on iPhone 

The CURO is turned off after the first short trot and after each session. 

Cavaletti: 6 hurdles. Distance 50 cm. Height 20 cm. Walk 3 times 

 

 

 

 

 

 

 

 

 

 

 

 
  

Noter: 

 

 

Muscle group: L1: Triceps brachii 

R1: Gluteus superficialis 

 



Page F2

Warm-up Time 
allocated 

Time* Notes 

Short trot 
 

  To compare 

1. session    
 Walking briskly 1 min   

 
 Trot 1 min   

 
 Gallop 
 

0.5 min   

 Circle work with shift 1 min   
 

 Slalom between legs  0.5 min   
 

 Eight-figuration 
 between legs 

0.5 min   
 

 Cavaletti 
 

0.5 min   

Short trot 
 

  To compare 

2. session    
 Walking briskly 1 min   

 
 Trot 1 min   

 
 Gallop 
 

0.5 min   

 Circle work with shift 1 min   
 

 Slalom between legs  0.5 min   
 

 Eight-figuration 
 between legs 

0.5 min   
 

 Cavaletti 
 

0.5 min   

Short trot 
 

  To compare 

3. session    
 Brisk walk 1 min   

 
 Trot 1 min   

 
 gallop 
 

0.5 min   

 Circle work with shift 1 min   
 

 Slalom between legs  0.5 min   
 

 Eight-figuration 
 between legs 

0.5 min   
 

 Cavaletti 
 

0.5 min   

Short trot 
 

  To compare 

Total 15 min   
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Hurdles  Estimated time: 15 min 

Use camera on iPhone 

 

The CURO is turned on before each run and turned off immediately after each run. 

 

Jump height 
 

Time* Tore bar nr. Notes (eg. Refusing hurdles, early jumps, high jumps, new run etc.) 

Low  
(45 cm) 

   

Medium 
(55 cm) 

   

High 
(65 cm) 

   

Low  
(45 cm) 

   

Medium 
(55 cm) 

   

High 
(65 cm) 

   

Low  
(45 cm) 

   

Medium 
(55 cm) 

   

High 
(65 cm) 

   

 
 

   

 
 

   

 
 

   

 

 

 

Guidance: 

The dog shall be positioned 7 meters in front of the first hurdle. Marked with a pole. 

There are 7 meters between each hurdle. 

After jumping the last hurdle, the run continues 7 meters. Marked with a pole. 

The dog handler run beside or in front of the dog, or what is most natural for the participants. 

The dog shall after each run walk in a slow pace to the start position and wait while the height of the hurdles is 
adjusted.  
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A-frame Estimated time: 15 min 

Use camera on iPhone 

 

The CURO is turned on before each run and turned off after three runs in each height. 

 

Practice: 2on2off contacts________ running contacts________ 

A-frame 
height 

Contact up 
(X if error) 

Contact down 
(X if error) 

2on2off 
(X if yes) 

Running 
(X if yes) Time* Notes 

High 
(170 cm) 

      

High 
 (170 cm) 

      

High 
 (170 cm) 

      

Medium 
(148 cm) 

      

Medium 
(148 cm) 

      

Medium 
(148 cm) 

      

Low 
(118 cm) 

      

Low 
 (118 cm) 

      

Low 
 (118 cm) 

      

High 
Opposit contact 

      

High 
Opposit contact 

      

High 
Opposit contact 

      

 

 

 

 

 

  

Guidance: 

The dog shall be positioned 7 meters in front of the A-frame. Marked with a pole. 

After running the A-frame, the run continues 7 meters. Marked with a pole. 

The dog handler run beside or in front of the dog, or what is most natural for the participants. 

A bowl with a treat or toy may be positioned after the A-frame to guide the run or 2on2off position. 

The dog shall after each run walk in a slow pace to the start position and wait while the height of the A-frame is 
adjusted.  
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Cool-down Estimated time: 15 min 

Use camera on iPhone 

 

The CURO is turned on before the first exercise and turned off before the walk in the park. It shall be turned on and 
off again in connection with the last trot.   

 

Cool-down Time 
allocated 

Time* Notes 

Trot 2 min   
 

Eight-figuration 
between legs 

1 min   
 

Brisk walk 
 

2 min   

Walk in the park 10 min   
 

Trot   To compare 
Total 15 min   
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Appendix G. Contract between dog owner and Lene Høeg Callesen 
(The original is written in Danish)

  University of Copenhagen 

 
Contract between dog owner and Lene Høeg Callesen  

 
 
 
 
a) Dog owner, ______________________________________________, give herby the student, Lene Høeg 
Callesen, permission to use the data collected from the study of the dog owners dog for her 
thesis.  
 
b) The dog owner has permission to stop the experiment at any time if he/she judge that the 
dog becomes unsecure, uncomfortable or need a break. 
 
c) The dog owner is not obligated to participate in any further examination of the dog when 
the trial is complete. Nor is the dog owner entitled to further examination than those required 
for the thesis. 
 
d) Since the measurements are non-invasive and have not caused any damage in previous 
studies, the student, Lene Høeg Callesen, is not responsible for any injuries to the dog both in 
connection with the measurements and in the following. 
 
e) The examination is free of charge.  
 
By signature below, both the dog owner and the student are in agreement with the contract 
and the conditions for the thesis covered by points a-b-c-d-e. 
 
 
 
DATE: _________________________ 
 
Signature, dog owner: _________________________________________ 
 
 
 
DATE: _________________________ 
 
Signature, Lene Høeg Callesen: _________________________________________ 
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Appendix H. The questionnaire 

Information about the dog: 
General information 

Name: ______________ 

Gender: Bitch ⃝ Male ⃝  Intact ⃝ Castrated/sterilized ⃝ Other _____________ 

Breed: ______________ 

Height at withers: ______________ 

Weight: __________ 

Date of birth: ___________ 

 

Body condition score: ________ 

Sportiness:  

 

 
1 2  3 4 5 
Sporty  Regular  Massive 
 

Health status 

Health status: ⃝ Free of injury ⃝ Injury: Date:  

Location of injury and tissue:  

Cause: 

Previous injured: No ⃝  yes ⃝ 

If yes:  

Date:  

Location of injury and tissue:  

Cause: 

Do you use alternative treatments:  

⃝ Physiotherapy 

⃝ Massage 

⃝ Chiropractor 

⃝ Acupuncture 

⃝ Other_____________________ 
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Agility training 

 

How long have the dog practiced agility: ____________ 

When was the last time the dog trained agility: _____________ 

 

Level of training the last 3 months 

⃝ < 1 hour a week 
⃝ 1-2 hours a week 
⃝ 2-3 hours a week 
⃝ > 3 hours a week 

 

Use of warm-up when training:  No ⃝  Yes ⃝ ⃝ < 10 min ⃝ 10-20 min ⃝ >20 min 

Use of warm-up at competitions:  No ⃝  Yes ⃝ ⃝ < 10 min ⃝ 10-20 min ⃝ >20 min 

Explain: _______________________ 

 

 

Use of cool-down when training:  No ⃝  Yes ⃝ ⃝ < 10 min ⃝ 10-20 min ⃝ >20 min 

Use of cool-down at competitions:  No ⃝  Yes ⃝ ⃝ < 10 min ⃝ 10-20 min ⃝ >20 min 

Explain: _______________________ 

 

Normal height of hurdle: _________________   

Training method on A-frame contacts: _____________________________ 
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Appendix I. Body condition score
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Appendix J. Data for the warm-up exercises
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Page J2

Appendix J. Repeated Measures analysis of variance
		     - on the E-score for triceps brachii during warm-up exercises
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min



Page J3

Appendix J. Repeated measures analysis of variance 
		     - on the S-score for triceps brachii during warm-up exercises
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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Appendix J. Repeated measures analysis of variance
		     - on the T-score for triceps brachii during warm-up exercises
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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Appendix J. Repeated measures analysis of variance 
		     - on the ESTi-score for triceps brachii during warm-up exercises
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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Appendix J. Repeated measures analysis of variance 
		     - on the E-score for gluteus superficialis during warm-up exercises
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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Appendix J. Repeated measures analysis of variance 
		     - on the S-score for gluteus superficialis during warm-up exercises-
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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Appendix J. Repeated measures analysis of variance 
		     - on the T-score for gluteus superficialis during warm-up exercisesCol-
umn A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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Appendix J. Repeated measures analysis of variance 
		     - on the ESTi-score for gluteus superficialis during warm-up exercises 
Column A: time=0min, Column B: time=5min, Column C: time =10 min, Column D: time=15 min
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1First trial

Low jumpMedium jumpHigh jump
Dog

ESTESTiESTESTiESTESTiESTESTiESTESTiESTESTi
Wess1021,002183,671010,672474,332042,002031,67
Jamie2042,002052,332152,671052,002052,332052,33
Jet1021,003274,001041,672163,000031,002152,67
Tara0051,672474,331031,332173,331021,003173,67
Diego1052,003474,672042,004284,672031,675485,67
Misha0041,332173,332042,003173,671062,332284,00
Stella1384,001152,332062,67
Inga2263,331273,331100,673063,00
Viola1031,332073,001031,332062,671041,673063,00
Jubi2031,672152,672062,673343,332052,333253,33
My1041,673253,331031,333274,001041,672363,67
Ludvig0031,004374,670020,674284,670010,334274,33
Thor0041,336596,670020,677486,331041,676697,00
Daphne3685,673485,002675,004485,335786,673696,00
Mean1,000,503,921,812,642,296,863,931,250,583,671,832,791,936,643,791,460,623,771,953,001,936,433,79
Median1,00,04,01,52,02,07,03,81,00,03,51,52,52,07,03,51,00,04,01,73,01,56,03,5
Min002110520011104200002032
Max368665972675748657876697
SD0,951,731,621,271,221,591,231,110,751,731,721,221,631,381,281,201,271,942,091,561,242,131,701,51
normalnonoyesnonoyesyesyesnonoyesyesnoyesyesyesnonoyesnononoyesyes
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Jet1021,002062,670051,672062,670031,002052,33
Tara1052,002073,001031,333073,332052,333274,00
Diego1041,674485,331052,005586,002031,674385,00
Misha2062,672384,332062,673495,332042,002183,67
Stella1062,330062,000010,331062,33
Inga1010,673284,332000,673073,332000,673073,33
Viola1041,672073,001031,333073,331031,332062,67
Jubi2052,332062,671031,333243,002052,332353,33
My0041,332263,331031,333353,672042,003163,33
Ludvig0041,334485,330020,674485,330031,005485,67
Thor0031,006686,670031,005485,670051,676586,33
Daphne2675,005485,672574,675475,336686,675586,00
Mean1,080,464,001,852,711,796,793,761,150,383,621,723,071,936,573,861,640,433,641,903,071,936,433,81
Median1,00,04,01,72,01,07,03,21,00,03,01,33,01,57,03,32,00,03,51,73,01,56,53,3
Min001110420001004200001032
Max367566873575559666876586
SD0,951,661,581,131,492,081,311,510,901,391,801,041,381,981,451,381,551,601,911,501,441,901,551,39
normalnonoyesnonononoyesnonoyesnoyesnoyesyesnonoyesnoyesnonoyes

3Third trial
Low jumpMedium jumpHigh jump

Dog
ESTESTiESTESTiESTESTiESTESTiESTESTiESTESTi

Wess1021,002163,001010,672163,001031,333032,00
Jamie2042,002042,003042,332062,672042,003042,33
Jet1031,332062,671031,332263,330051,672062,67
Tara1010,673173,671142,003274,002042,003042,33
Diego1041,674575,332042,004475,002042,005485,67
Misha2052,332284,002042,002374,002052,333184,00
Stella1062,330031,001062,330020,672062,67
Inga1000,333173,671000,333274,002011,003274,00
Viola1041,672062,671031,333063,001041,672073,00
Jubi2052,332353,332042,00262,672062,673263,67
My1031,332363,671031,332263,332031,672073,00
Ludvig0051,675586,000041,335485,670051,675485,67
Thor0031,005596,330041,336586,330363,004485,33
Daphne6776,676596,675676,006486,005686,336475,67
Mean1,460,543,541,852,932,216,713,951,430,503,431,793,072,506,773,951,500,644,292,143,291,506,363,71
Median1,00,04,01,72,01,56,53,71,00,04,01,32,52,07,03,72,00,04,01,83,00,57,03,3
Min000010420000106200112032
Max677765975676668656866486
SD1,511,941,851,571,492,081,441,531,341,611,601,341,591,910,831,311,341,741,771,351,271,791,651,36
normalnonoyesnononoyesyesnononononoyesnoyesnonoyesnonononono

L1 tricepsR1 gluteus superficialisL1 tricepsR1 gluteus superficialisL1 tricepsR1 gluteus superficialis

R1 gluteus superficialis

L1 tricepsR1 gluteus superficialisL1 tricepsR1 gluteus superficialisL1 tricepsR1 gluteus superficialis

L1 tricepsR1 gluteus superficialisL1 tricepsR1 gluteus superficialisL1 triceps

MeanMean of trials
Low jumpMedium jumpHigh jump

Dog
ESTESTiESTESTiESTESTiESTESTiESTESTiESTESTi

Wess0,670,002,331,001,670,676,332,891,000,002,001,002,002,006,003,331,670,003,331,672,671,003,002,22
Jamie2,330,004,002,112,000,004,332,112,670,334,002,331,670,005,332,332,000,004,332,112,330,004,672,33
Jet1,000,002,331,112,330,676,333,110,670,004,001,562,001,006,003,000,000,003,671,222,000,335,332,56
Tara0,670,003,671,442,331,677,003,671,000,333,331,562,671,007,003,561,670,003,671,783,001,006,003,33
Diego1,000,004,331,783,674,337,335,111,670,004,332,004,333,677,675,222,000,003,331,784,673,678,005,44
Misha1,330,005,002,112,002,007,673,892,000,004,672,222,672,677,674,331,670,005,002,222,331,338,003,89
Stella1,001,006,672,890,000,003,001,000,670,335,672,220,000,001,500,501,670,006,002,56
Inga1,000,000,500,502,671,677,003,781,500,000,000,502,331,337,003,561,670,330,330,783,000,676,673,44
Viola1,000,003,671,562,000,006,672,891,000,003,001,332,670,006,333,001,000,003,671,562,330,006,332,89
Jubi2,000,004,332,112,001,335,332,891,670,004,332,002,673,674,003,442,000,005,332,442,672,335,333,44
My0,670,003,671,442,332,335,673,441,000,003,001,332,672,336,003,671,670,003,671,782,331,336,333,33
Ludvig0,000,004,001,334,334,007,675,330,000,002,670,894,333,338,005,220,000,003,001,004,673,337,675,22
Thor0,000,003,331,115,675,338,676,560,000,003,001,006,004,338,006,110,331,005,002,115,335,008,336,22
Daphne3,676,337,335,784,674,338,335,783,005,677,005,225,004,007,675,565,336,338,006,564,675,008,005,89
Mean1,180,493,731,802,762,106,793,881,230,453,451,712,982,126,603,901,500,553,851,963,121,796,403,77
Median1,000,003,671,442,331,676,833,561,000,003,171,442,672,176,673,561,670,003,671,782,671,176,333,39
Min0,000,000,500,501,000,004,332,110,000,000,000,500,670,004,002,220,000,000,330,501,670,003,002,22
Max3,676,337,335,785,675,338,676,563,005,677,005,226,004,338,006,115,336,338,006,565,335,008,336,22
SD1,001,761,581,291,321,741,171,310,931,511,561,151,431,531,181,211,361,691,791,441,191,791,531,36
normalnonoyesnonoyesyesyesyesnoyesnoyesyesyesyesnonoyesnononoyesyes

Paired two-tailet T-testWilcoxon Signed Ranks  testtails =2
E LS LT LESTi LE RS RT RESTi RE LS LT LESTi LE RS RT RESTi R

0,23581,00000,21810,66040,06950,92350,26310,86820,18511,00000,07450,82410,18420,65660,24770,7299
0,04750,21880,21750,01760,00750,09050,17880,24730,06650,17970,17310,02080,02070,19550,20940,2489
0,18870,33560,12460,09400,30590,09990,48940,23270,13070,34520,11660,15200,15790,12350,70070,2664

Cells marked with grey background are not normally distributed a wilcoxon test will be used.T-tests exists for cells with grey background 

Test for fatigue or improvement
lowmediumhigh
E LS LT LESTi LE RS RT RESTi RE LS LT LESTi LE RS RT RESTi RE LS LT LESTi LE RS RT RESTi R

0,10880,31730,86640,28450,40080,87850,63490,92720,17971,00000,75320,17630,33290,17880,68580,35520,46311,00000,13290,22130,39800,32700,95940,8336
1. trialnormalnonoyesnononoyesyesnononononoyesnoyesnonoyesnonononono
3. trialnormalnonoyesnonoyesyesyesnonoyesyesnoyesyesyesnonoyesnononoyesyes

A Wilcoxon Signed Ranks test with two tails are made where either one or both data set are not normally distributed (normal = "no"), otherwise a Paired T-test with two tails are made

MeanSDMeanSDMeanSDMeanSD
Low1,18a²1,000,49b²1,763,73cd¹1,581,80e²1,29
Medium1,23a²0,930,45b²1,513,45d¹1,561,71e²1,15
High1,50a²1,360,55b²1,693,85c¹1,791,96f²1,44

MeanSDMeanSDMeanSDMeanSD
Low2,76a¹1,322,10c¹²1,746,79d¹1,173,88e¹1,31
Medium2,98ab¹1,432,12c¹²1,536,60d¹1,183,90e¹1,21
High3,12b¹1,191,79c²1,796,40d¹1,533,77e¹1,36

1. trial v 3 trial

Low/mediumLow/medium
Low/highLow/high
Medium/highMedium/high

E-scoreS-scoreT-scoreESTi-score

E-scoreS-scoreT-scoreESTi-score

R1 gluteus superficialis L1 tricepsR1 gluteus superficialisL1 tricepsR1 gluteus superficialisL1 triceps
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Appendix M. Data and tests for the cool-down exercises
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Appendix N. Extra tests - test of fatigue on the A-frame

Mean of the three trials 1th run
Running up Running up
Low A-frame High A-frame

Dog L1 triceps L1 triceps
E S T ESTi E S T ESTi

Wess 2,33 0,00 8,33 3,56 2,00 0,00 8,00 3,33
Jamie 3,33 1,33 8,67 4,44 3,00 0,00 8,00 3,67
Jet 2,00 0,00 3,50 1,50 3,00 0,00 9,00 4,00
Tara 3,33 0,33 7,67 3,78 2,00 0,00 8,00 3,33
Diego 4,33 0,00 7,67 4,00 3,00 2,00 10,00 5,00
Misha 2,67 1,67 9,33 4,56 5,00 2,00 9,00 5,33
Viola 1,33 0,00 5,67 2,33
Jubi 4,67 0,00 8,00 4,22 2,00 0,00 7,00 3,00
My 2,33 0,33 8,00 3,56 1,00 0,00 7,00 2,67
Ludvig 2,00 0,33 6,33 2,89 1,00 0,00 7,00 2,67
Thor 2,00 0,67 8,00 3,56 2,00 1,00 8,00 3,67
Daphne 8,00 6,00 7,50 7,17 0,00 6,00 6,00 4,00
Stella 1,33 0,00 5,67 2,33 0,00 0,00 7,00 2,33
Inga 1,00 0,33 6,67 2,67 6,00 0,00 6,00 4,00
Mean 2,90 0,79 7,21 3,61 2,31 0,85 7,69 3,62
normal no no yes yes yes no yes yes

Wilcoxon Signed Rank test tails= 2

E S T ESTi
Mean low vs 1th high 0,22 0,67 0,97 0,81

Mean of the three trials Mean of the three trials 1th run
Running down Running down Running down
High A-frame Low A-frame Medium A-frame

Dog
E S T ESTi E S T ESTi E S T ESTi

Wess 7,00 1,50 8,50 5,67 5,33 6,33 7,33 6,33 7,00 2,00 8,00 5,67
Jamie 8,00 1,00 8,50 5,83 6,50 2,50 8,00 5,67 8,00 0,00 0,00 2,67
Jet 7,00 5,33 9,00 7,11 7,00 5,33 10,00 7,44 6,00 6,00 10,00 7,33
Tara 2,33 8,33 5,00 5,22 0,33 7,33 1,33 3,00 3,00 9,00 8,00 6,67
Diego 6,00 6,00 8,00 6,67 1,67 9,00 8,33 6,33 0,00 8,00 9,00 5,67
Misha 6,33 5,33 8,67 6,78 8,33 7,00 9,67 8,33
Viola 6,33 6,67 9,00 7,33 3,33 7,33 7,33 6,00 3,00 7,00 6,00 5,33
Jubi 1,33 7,00 3,67 4,00 1,67 6,67 5,00 4,44 3,00 7,00 6,00 5,33
My 2,67 7,67 5,00 5,11 0,00 4,67 5,67 3,44 2,00 8,00 6,00 5,33
Ludvig 6,67 7,67 7,00 7,11 5,33 7,33 8,33 7,00 7,00 8,00 8,00 7,67
Thor 5,00 7,67 7,67 6,78 7,00 7,67 8,33 7,67 6,00 8,00 7,00 7,00
Daphne 8,00 2,50 10,00 6,83 6,00 3,33 8,67 6,00 8,00 5,00 9,00 7,33
Stella 3,00 5,67 8,00 5,56 7,33 7,00 7,00 7,11 6,00 7,00 8,00 7,00
Inga 4,67 6,67 7,67 6,33 7,33 6,67 9,00 7,67 7,00 7,00 10,00 8,00
Mean 5,31 5,64 7,55 6,17 4,80 6,30 7,43 6,17 5,08 6,31 7,31 6,23
normal yes no yes yes yes yes no yes yes no no yes

Wilcoxon Signed Rank test tails= 2

E S T ESTi
Mean high vs 1th medium 0,88 0,02 0,50 0,43
Mean low vs 1th medium 0,12 0,56 0,67 0,60

R1 gluteus superficialis

R1 gluteus superficialis R1 gluteus superficialis

L1 triceps

R1 gluteus superficialis
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Appendix N. Extra tests - Position of paws when running up the A-frame

Distance (mm) between and position of right front paw touchdown (TD) when running up the high A-frame

Distance: from bottom from top
Dog Breed Height (cm) between TD to first TD from last TD
Misha Sheltie 46 916 790 1014
My Border collie 49 1417 550 753
Tara Aussie 50 1609 959 152
Jamie Border collie 52 1272 1081 369
Jet Border collie 55 1413 865 443
Diego Golden retriewer 55 1418 659 643
Viola Tervueren 56 1323 649 748
Ludvig Aussie 57 1574 1035 111
Inga Tervueren 59 1313 452 955
Daphne Old English Sheepdog 61 1269 983 463
Jubi Tervueren 62 1211 685 821
Thor Mixed breed 63 1542 998 180

Mean =<55 1341 817 562
SD 234 194 306
Mean >55 1372 800 546
SD 150 239 350
Wilcoxon rank sum 0,749 1,000 1,000
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Appendix N. Extra tests - effect of training level
Tr

ai
ni

ng
 le

ve
l

W
ar

m
-u

p 
ex

er
cis

e
Co

ol
-d

ow
n 

ex
er

cis
e

Af
te

r 1
5 

m
in

ut
es

 o
f w

ar
m

-u
p 

ex
er

cis
es

Be
fo

re
 co

ol
-d

ow
n 

ex
er

cis
e

Af
te

r 1
5 

m
in

ut
es

 o
f c

oo
l-d

ow
n 

ex
er

cis
es

Do
g

Br
ee

d
Tr

ai
ni

ng
 le

ve
l (

h/
w

ee
k)

E
S

T
ES

Ti
E

S
T

ES
Ti

E
S

T
ES

Ti
Ta

ra
Au

ss
ie

1-
2

1
4

7
4,

00
3

6
7

5,
33

3
5

8
5,

33
W

es
s

M
ixe

d 
br

ee
d

1-
2

8
5

7
6,

67
1

4
7

4,
00

4
5

7
5,

33
Di

eg
o

Go
ld

en
 re

tr
ie

w
er

1-
2

4
6

8
6,

00
5

6
9

6,
67

6
6

9
7,

00
Da

ph
ne

Ol
d 

En
gl

ish
 S

he
ep

do
g

1-
2

7
8

9
8,

00
7

8
6

7,
00

7
8

5
6,

67
Ja

m
ie

Bo
rd

er
 co

lli
e

2-
3

7
4

8
6,

33
7

7
8

7,
33

5
6

8
6,

33
M

ish
a

Sh
el

tie
2-

3
5

5
7

5,
67

4
6

6
5,

33
5

5
7

5,
67

Th
or

M
ixe

d 
br

ee
d

<1
6

2
8

5,
33

1
3

7
3,

67
2

5
8

5,
00

St
el

la
la

br
ad

oo
dl

e
<1

4
1

8
4,

33
2

1
7

3,
33

2
2

7
3,

67
In

ga
Te

rv
ue

re
n

<1
5

1
7

4,
33

1
3

5
3,

00
3

4
6

4,
33

Ju
bi

Te
rv

ue
re

n
<1

8
3

9
6,

67
0

5
6

3,
67

1
6

7
4,

67
M

y
Bo

rd
er

 co
lli

e
<1

5
5

8
6,

00
2

3
8

4,
33

3
5

7
5,

00
Vi

ol
a

Te
rv

ue
re

n
<1

6
2

9
5,

67
1

3
6

3,
33

0
2

7
3,

00
Je

t
Bo

rd
er

 co
lli

e
<1

7
5

10
7,

33
4

5
7

5,
33

1
4

7
4,

00
Lu

dv
ig

Au
ss

ie
<1

1
4

5
3,

33
1

4
7

4,
00

1
4

6
3,

67
M

ea
n 

=>
1-

2
5,

33
5,

33
7,

67
6,

11
4,

50
6,

17
7,

17
5,

94
5,

00
5,

83
7,

33
6,

06
M

ea
n 

<1
5,

25
2,

88
8,

00
5,

38
1,

50
3,

38
6,

63
3,

83
1,

63
4,

00
6,

88
4,

17
W

ilc
ox

on
 ra

nk
 su

m
0,

84
64

51
0,

02
81

86
0,

40
13

87
0,

33
29

22
0,

02
38

68
0,

00
55

09
0,

47
76

75
0,

00
81

32
0,

00
29

85
0,

02
81

86
0,

30
17

0,
00

19
46

W
ilc

ox
on

 S
ig

ne
d 

Ra
nk

 te
st

ta
ils

=
2

E
S

T
ES

Ti
Do

gs
 tr

ai
ni

ng
 m

or
e 

th
an

 1
 h

ou
r/

w
ee

k
   

W
ar

m
-u

p 
vs

 b
ef

or
e 

co
ol

-d
ow

n
0,

01
79

6
0,

34
52

31
0,

07
59

27
0,

01
72

9
   

W
ar

m
-u

p 
vs

 1
5 

m
in

 co
ol

-d
ow

n
0,

01
79

6
0,

10
56

45
0,

05
19

13
0,

03
46

11
Do

gs
 tr

ai
ni

ng
 le

ss
 th

an
 1

 h
ou

r/
w

ee
k

   
W

ar
m

-u
p 

vs
 b

ef
or

e 
co

ol
-d

ow
n

0,
85

51
32

0,
20

12
43

0,
42

26
78

1
   

W
ar

m
-u

p 
vs

 1
5 

m
in

 co
ol

-d
ow

n
0,

71
50

01
0,

17
97

12
1

0,
58

38
82

L1
 tr

ice
ps

L1
 tr

ice
ps

L1
 tr

ice
ps

L1
 tr

ice
ps


