Appendix A. Agility obstacles
AGILITY OBSTACLES

Regulations of the Féderation Cynologique Internationale

Contact:
A-Frame

See-Saw
360 - 380 cm

~25 cm 30 cn:\’/

min. « min.
10cm 110cm| 20mm

h | 5-10mm

90 -115 cm

‘)/

Dog walk

120-130 cm

~25 cm

min. «+ min.
10cmt10cm| '
20 1 5-10mm
)
" .
umps.
'urdles:
ingle Hurdle Spread Jump
“
- [ X
p—————120- 150 cm e X+ min. 10em
[ 120 - 150 cm = x ——»| -
‘T\ ‘
min. 75 cm E
L =
- === L :max.55¢
M :max40 ¢
L :55—-65cm S :max. 30 ¢
- M:35—-45¢cm
Q./ % S :25-35¢cm
40 - 60 cm

Reference: Federation Cynologique Internationale (2017b): FC/ Agility Regulations, [online]. Federation Cynologique
Internationale, Thuin, Belgium. [Cited July 7, 2017]. Available: <URL:http://fci.be/en/Agility-45.htm|>
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Internationale, Thuin, Belgium. [Cited July 7, 2017]. Available: <URL:http://fci.be/en/Agility-45.html>
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Appendix B. Facebook posting

é.." Lene Heeg Callesen
\-:: 24, okioher

Store agilityhunde sgges

Jeq seger flere store agilityhunde i Kebenhawns omradet som jeg ma lane
til forseg. Jeq skal skrive speciale | husdyrvidenskat, og vil undersage
hrvardan springhejde ng hasldning pd A-brasttet pavirker hundens musklier
Jeg vil 0gsa Kigge lict p& opvarmning og nedkaling. De farste test af
forseget er udfert med stor succes, og jeq leder nu efter flere hunde til
selve forsaget.

Rent praktisk: Hunden kommer til at baere en sele (Julius K27, hvor
maleudstyret er pamonteret, og dioder sasttes ta=t ind til huden to steder og
dazkkes med et stort stykke "tape" for at udstyret kan komme ind og fange
musklernes kyde. Jeq tilfejer et hillede | kommentarfeltet. (Hunden ma ikke
have en tzet underuld). Forseget finder sted pa DAF KEH traeningsplads
ved Lerseparken - Marrebro, og det foregér en hverdag indenfar almindelig
arbejoisticl. Testen vil faregd en dag | lebet af den naeste maneds tid. Det
varer ca 2.9 time inkl. introduktion, passetning af udstyret, opvarrning,
fremadevelser pa spring, A-braet evelser og nedkeling og afmantering af
udstyr.

Jeq haber, at der er nogen derude som finder undersegelsen spzndende
og relevant og har lyst til at hjseipe. Samtidig vil du sevfalgelig ogsa fa de
nplysninger wi far urd af malingen. Er du interesseret 53 send en ph eller
send en mall til callesenS0@hotmail.com

o & 7 kommentarer
ifF Synes godt om W Kommenter < Del

Lene Hoeg Callesen Her ses Misha med CURGC-udstyret p&. Detvil p&
E samme mAde oosa blive monteretved skulderen

Synes godt om - Svar- @ 1 - 25, oktober kl. 12:32

‘ Louise [N Det kunre jeg godtveere interesseret i Jeg har 2 Border

Collier med vidt forskellig teknik p& bade spring og feltforhindringer
Synes odt om - Svar - 25, oktoher k. 1 2:56

Lene Heeg Callesen Det lyder rigtig godt, jeg sender dig en ph.
Synes godt o - Svar- 25 oktober kI 13:37

Skriv et svar ..

Sofic M Jeg har en Golden refriever, som germe ma I3nes hvis han kan
bruges.
Synes godt om - Swar - 25, oktober kI 13:57

Lene Heeq Callesen Det lyder rigtio godt, jeg sender dig en ph
Synes godt orm - Svar - 24, oktober k. 14:14

“ Skriv et svar ..

F Mette [ Jeg har en horder collie du gerne mé lane 2
! Synes godiom - Svar- 24, okioher k. 14:01

Lene Heeg Callesen Det lyder rigtin godt, jeg sender dig en ph
Synes godt om - Svar - 25. okioher kI 14:14

“ Shriv et svar ..

. Sabine [N Jeg har 2 bordere du kan 13ne, som ar meget forskellige 2
Synes godt om - Svar - 25, oktoher kI 15:26

Lene Heeg Callesen Det lyder rigtig godt, jey sender dig en ph
Synes godt o - Swar - 25 oktober kI 15:37

“ Skriv et svar

Signe|
ogsd vaere friske L

Synes godt om - Svar - 25, oktober kI, 20:05

Hyis wi kan finde en fezlles dag kunne wi

“ Lene Heeg Callesen Det lvder rigtio godt. Jeg sender en ph &2
Synes godi om - Svar - 26. okiober kI, 09:45

BB swwvetsvar.

Lene Heeg Callesen Det er dejligt at der har vaeret 54 stor interesse og
‘." frivillige til projektet, og jeg har nu deltagere nok. Jeg har allerede vaeret | gang
med de farste forseg med noole dvglige hunde og hundefarere. Det ser
lovende ud.

Synes godt om - Svar - @ 3 - 28, oktober kI 19:37

\31.'.- Skriv en kommentar ..

Search for large agility dogs.

| seek several large agility dogs in the Copenhagen area
which | may borrow to a trial. | 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. | am also going to investigate warm-up and
warm-down. The first tests of the trial are executed with
big success, and now | 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. | 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 Lersgparken — Ngrrebro, 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
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Appendix C. E-mail to participants

Lene Callesen

ti 20-12-2016 11:26

TitLene Callesen <callesen50@hotmail.com>;

® 3 vedhaeftede filer (911 KB)

Kort til DAF,jpg; Kort beskrivelse af projektet.docx; Forsggsprotokol 2016-10-26.docx;

Original text

Hej

F@rst og fremmest mange tak fordi | vil deltage i mit forsgg. Jeg haber, at det vil resultere | en bedre forstaelse
af, hvordan springhgjde og heaeldningen af A-breettet pavirker vores hundes muskler, og vise hvilken effekt
opvarmning og nedkgling har.

Jeg vil i denne mail komme med lidt praktisk info og vedhaefter et dokument med en kort beskrivelse af
forsgget og forsggsprotokol.
Nederst har jeg opstillet datoer og tidspunkter for forsgget.

Praktisk info:

Nar | skal deltage i projektet ma hunden ikke vaere opvarmet. En rolig gatur fra bilen og til treeningspladsen
er selvfglgelig ok, og hunden ma meget gerne have tisset af inden | ankommer til traeningspladsen.

Adresse:

Jeg har vedhaeftet et kort over omradet, hvor parkering og treeningspladsen er markeret. Det ligger i
forbindelse med Lersgparken i Kgpbenhavn @.

Adressen ved treeningspladsen er Lersgstien 175, 2100 Kgbenhavn @, men der er en parkeringsplads teet ved
adressen Lersgstien 135, 2100 Kpbenhavn @. Treeningspladsen ligger bag hegnet med graffiti af hunde.

Udstyr

Hunden kommer til at baere en Julius K9 sele med udstyret fastspaendt gennem alle gvelser. Derfor vil det af
sikkerhedsmaessige arsager udelukkende vaere fremadspring uden ekstra holdere pé stgtterne.

Sensorerne vil blive holdt pa plads af et stykke klaebende papir/tape pa ca 15x15 cm. Dette kan genere
hunden i starten, men jeg oplever at de vaenner sig til det. Nar det skal tages af vil det rykke i pelsen, hvilket i

Attachment:
Map to DAF.jpg, Short description of the project.docx,
Protocol.docx

See following appendix for attachments:

Appendix D: Description of location of the training area
Appendix E: Short description of the project

Appendix F: The protocol

Translation to English

Hello” personal reference”

First of all, thank you for participating in my trial. |
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 | 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:

| have attached a map where the parking space and
the training area is marked. It is in connection with
Lersgparken in Copenhagen.

Address at the training area is Lersgstien 175, 2100
Copenhagen East, but there is a parking space close
to the address Lersgstien 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 |
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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Hundens pels:

For at sensorerne kan male pa musklerne skal de have kontakt til hundens hud, og der ma derfor ikke veaere
teet underuld. Se foto for eksempel pa synlig hud. Hvis hunden har en taet underuld, kan vi blive ngdt til at
barbere hunden, sa hvis du ikke gnsker dette, ma hunden ikke have en taet underuld.

Felter pa A-braet:

| forbindelse med gvelser pa A-breettet, skal i blot tage felterne som i plejer til treening. Dog vil der til sidst
vaere tre gvelser pa A-breettet, hvor jeg vil bede jer lave det modsatte af hvad | normalt treener. Dette
betyder, at hvis | normalt traener sta-felter, vil jeg bede jer treene Igbefelter. Dette er for at sammenligne,
hvordan musklerne bliver pavirket alt efter hvilke felter man traener. Hvis | er bange for at gdelaegge jeres
felttraening med denne gvelse, kan dette punkt udelukkes, men jeg haber selvfglgelig, at | ogsa har lyst til at
deltage i dette delforsgg.

Tid
Der er afsat ca. 2,5 time til hver hund. Hvis det er samme hundefgrer med flere hunde er det kun 2 timer pr
hund. Vi forventer dog ikke at bruge al tiden.

Regnvejr

Vi Igber selvom det er smaregn, men ved stgrre regnskyl vil forsgget blive udsat eller aflyst.

Dette er de forelgbige datoer for udfgrelse af forsgget. Det er muligt at der kan komme flere datoer senere.
Seet X eller pad anden made markér de dage og tidspunkter | kan deltage.

Torsdag d. 3. november

KI. 11.30

KI. 14.00
Tirsdag d. 8. november
KI. 9.00

KI. 11.30

KI. 14.00
Onsdag d. 9. november
KI. 9.00

KI. 11.30

Torsdag d. 10. november
KI. 9.00

KI. 11.30

KI. 14.00

Fredag d. 11. november
KI. 9.00

KI. 11.30

Mandag d. 14. november
KI. 9.00

KI. 11.30

KI. 14.00

Tirsdag d. 15. november
KI. 9.00

KI. 11.30

KI. 14.00

Onsdag d. 16. november
KI. 9.00

Kl. 11.30

KI. 14.00

Det er muligt at tidspunkterne kan rykke sig en halv time.
M3 jeg ogsa fa dit telefonnummer, sé kan jeg ringe hvis noget skulle @endre sig pa dagen.

Jeg haber, at du stadig har lyst til at deltage, og hvis du har spgrgsmal ma du endelig sige til.

Med venlig hilsen
Lene H. Callesen
TIf. 253819 24

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 |
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 | 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 | 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 | may receive your mobile number, | will call you if
anything changes on the date.

| hope you still wish to participate and if you have
any question please ask.

Best regards

Lene H. Callesen
TIf. 253819 24
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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. | 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-breaettet. Her vil hunden skulle Igbe A-braettet 3 gange, hvor | treener med den modsatte teknik pa
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
qguestions.
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Appendix F. The protocol
Protocol

Dog

Dog handler

Date

Present

Weather and ground

Notes Muscle group:  L1: Triceps brachii

R1: Gluteus superficialis

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:
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Short trot

To compare

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 0.5 min
between legs

Cavaletti 0.5 min

Short trot To compare

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 0.5 min
between legs

Cavaletti 0.5 min

Short trot To compare

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 0.5 min

between legs

Cavaletti 0.5 min
Short trot To compare
Total 15 min

Page F2



Hurdles Estimated time: 15 min

Use camera on iPhone

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

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

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.

Trot 2 min

Eight-figuration 1 min

between legs

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 Hgeg Callesen
(The original is written in Danish)

University of Copenhagen

Contract between dog owner and Lene Hgeg Callesen

a) Dog owner, , give herby the student, Lene Hoeg
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 Hgeg 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 Hgeg Callesen:
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Appendix H. The questionnaire

Information about the dog:

General information

Name:

Gender: Bitch(OMale()  Intact O Castrated/sterilized O) Other

Breed:

Height at withers:

Weight:

Date of birth:

Body condition score:

Sportiness:

*|
|
2 B - >
& -~
|

1 1 1
1 2 3 4 5

Sporty Regular Massive

Health status
Health status: O Free of injury O Injury:  Date:
Location of injury and tissue:
Cause:
Previous injured: No O) yesO
If yes:
Date:
Location of injury and tissue:
Cause:
Do you use alternative treatments:
(O Physiotherapy
(O Massage
(O Chiropractor
(O Acupuncture
(O 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

(O <1houraweek

(O 1-2 hours a week
(O 2-3 hours a week
(O >3 hours a week

Use of warm-up when training: No O
Use of warm-up at competitions: No O
Explain:
Use of cool-down when training: No O
Use of cool-down at competitions: No O
Explain:

Normal height of hurdle:

Training method on A-frame contacts:

Yes O
Yes O

Yes O
Yes O

(O <10 min () 10-20 min () >20 min

(O <10 min () 10-20 min () >20 min

(O <10 min () 10-20 min (O >20 min

(O <10 min () 10-20 min () >20 min
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Appendix I. Body condition score
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-up exercises

Appendix J. Data for the warm
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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

Repeated Measures Analysis of Variance

The P value is 0.0009, considered extremely significant.
Variation among column means is significantly greater than expected
by chance.

Tukey-Kramer Multiple Comparisons Test

If the value of g is greater than 3.796 then the P value is less

than 0.05.
Mean
Comparison Difference q P value
Column A vs Column B -1.286 4.030 * P<0.05
Column A vs Column C -1.500 4.702 = P<0.05
Column A vs Column D -1.929 6.045 *** P<0.001
Column B vs Column C -0.2143 0.6717 ns P>0.05
Column B vs Column D -0.6429 2.015 ns P>0.05
Column C vs Column D -0.4286 1.343 ns P>0.05
Mean 95% Confidence Interval
Difference Difference From To
Column A - Column B -1.286 -2.497 -0.07455
Column A - Column C -1.500 -2.711 -0.2888
Column A - Column D -1.929 -3.140 -0.7174
Column B - Column C -0.2143 -1.425 0.9969
Column B -~ Column D -0.6429 -1.854 0.5683
Column C - Column D -0.4286 -1.640 0.7826

Intermediate calculations. ANOVA Table:

Source of Degrees of Sum of Mean

variation freedom squares square
Treatment (between columns) 3 28.929 9.643
Individual (between rows) 13 139.43 10.725
Random (residual) 39 55.571 1.425
Total 55 223.93

F = 6.767 =MStreatment/MSresidual

Assumption test: Was the matching effective?
This test uses a second value of F and a different P value.
= 7,837 =(MSindividual/MSresidual)

The P value is < 0.0001, considered extremely significant.
Effective matching (or blocking) results in significant variation among

means. With these data, the matching appears to be effective.

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 3.357 1.499 0.4006 3.000
Column B 14 4.643 2.061 0.5508 5.000
Column C 14 4.857 1.875 0.5012 4.500
Column D 14 5.286 234 0.5970 5.500
95% Confidence Interval
Group Minimum Maximum From To
Column A 1.000 6.000 2.492 4.223
Column B 1.000 9.000 3.453 5.833
Column C 2.000 9.000 3.775 5.940
Column D 1.000 8.000 3.596 6575
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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

Repeated Measures Analysis of Variance

The P value is 0.1950, considered not significant.
Variation among column means is not significantly greater than expected
by chance.

Post tests
Post tests were not calculated because the P value was greater
than 0.05.

Intermediate calculations. ANOVA Table:

Source of Degrees of Sum of Mean

variation freedom squares square
Treatment (between columns) 3 3.143 1.048
Individual (between rows) 13 213.43 16.418
Random (residual) 39 24.857 0.6374
Total 55 241.43

F = 1.644 =MStreatment/MSresidual

Assumption test: Was the matching effective?
This test uses a second value of F and a different P value.
F = 25.759 =(MSindividual/MSresidual)

The P value is < 0.0001, considered extremely significant.
Effective matching (or blocking) results in significant variation among
means. With these data, the matching appears to be effective.

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 3,357 2.098 0.5607 3.500
Column B 14 3.643 2.134 0.5704 4.000
Column C 14 3.929 2.336 0.6243 4.500
Column D 14 3.929 1.979 0.5290 4,000
95% Confidence Interval
Group Minimum Maximum From To
Column A 0.000 7.000 2.146 4.568
Column B 0.000 7.000 2.411 4.875
Column C 0.000 8.000 2.580 5.277
Column D 1.000 8.000 2.786 5.071
* * *
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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

One-way Analysis of Variance (ANOVA)

The P value is 0.8828, considered not significant.
Variation among column means is not significantly greater than expected
by chance.

Post tests
Post tests were not calculated because the P value was greater
than 0.05.

Assumption test: Are the standard deviations of the groups equal?

ANOVA assumes that the data are sampled from populations with identical
SDs. This assumption is tested using the method of Bartlett.

Bartlett statistic (corrected) = 1.995

The P value is 0.5734.

Bartlett's test suggests that the differences among the SDs is
not significant.

Assumption test: Are the data sampled from Gaussian distributions?

ANOVA assumes that the data are sampled from populations that follow
Gaussian distributions. This assumption is tested using the method
Kolmogorov and Smirnov:

Group Ks P Value Passed normality test?
Column A 0.2130 0.0849 Yes
Column B 0.2547 0.0142 No
Column C 0.2813 0.0037 No
Column D 0.1890 >0.10 Yes

At least one column failed the normality test with P<0.05.
Consider using a nonparametric test or transforming the data
(i.e. converting to logarithms or reciprocals).

Intermediate calculations. ANOVA table

Source of Degrees of Sum of Mean
variation freedom squares square
Treatments (between columns) 3 0.9107 0.3036
Residuals (within columns) 52 725071 1.386
Total 55 72.982
F = 0.2190 =(MStreatment/MSresidual)

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 BT 1.016 0.2718 7+500
Column B 14 7..857 1.406 0..3759 8.000
Column C 14 7.643 1.008 0.2695 8.000
Column D 14 7857 1,231 0.3291 8.000
95% Confidence Interval
Group Minimum Maximum From To
Column A 6.000 9.000 6.985 8.158
Column B 4.000 10.000 7.045 8.669
Column C 5.000 9.000 7.061 8.225
Column D 5.000 10.000 7.146 8.568
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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

Repeated Measures Analysis of Variance

The P value is 0.0025, considered very significant.
Variation among column means is significantly greater than expected
by chance.

Tukey-Kramer Multiple Comparisons Test

If the value of g is greater than 3.796 then the P value is less

than 0.05.
Mean
Comparison Difference q P value
Column A vs Column B ~0.6186 3.698 ns P>0.05
Column A vs Column C -0.7143 4.270 * P<0.05
Column A vs Column D -0.9279 5.547 ** P<0.01
Column B vs Column C -0.09571 0.5722 ns P>0.05
Column B vs Column D -0.3093 1.849 ns P>0.05
Column C vs Column D -0.2136 1.277 ns P>0.05
Mean 95% Confidence Interval
Difference Difference From To
Column A - Column B -0.6186 -1.254 0.01647
Column A - Column C -0.7143 -1.349 -0.07925
Column A - Column D -0.9279 -1.563 -0.2928
Column B - Column C -0.09571 -0.7308 0.5393
Column B - Column D -0.3093 -0.9443 0.3258
Column C - Column D -0.2136 -0.8486 0.4215

Intermediate calculations. ANOVA Table:

Source of Degrees of Sum of Mean

variation freedom squares square
Treatment (between columns) 3 6.665 2.222
Individual (between rows) 13 66.643 5.126
Random (residual) 39 15:277 0.3917
Total 55 88.585

F = 5.671 =MStreatment/MSresidual

Assumption test: Was the matching effective?
This test uses a second value of F and a different P value.
F = 13.087 =(MSindividual/MSresidual)

The P value is < 0.0001, considered extremely significant.
Effective matching (or blocking) results in significant variation among
means. With these data, the matching appears to be effective.

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 4.762 1.015 0.2714 4.670
Column B 14 5331 1.431 0.3825 5.330
Column C 14 5.476 1.211 0.3238 5.670
Column D 14 5.690 1.324 0.3540 5.835
95% Confidence Interval
Group Minimum Maximum From To
Column A 3.000 6.670 4.176 5.348
Column B 2.670 8.670 4.554 6.207
Column C 3330 74330 4.7717 6.176
Column D 3:330 8.000 4.925 6.455
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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

One-way Analysis of Variance (ANOVA)

The P value is 0.9717, considered not significant.
Variation among column means is not significantly greater than expected
by chance.

Post tests

Post tests were not calculated because the P value was greater
than 0.05.

Assumption test: Are the standard deviations of the groups equal?

ANOVA assumes that the data are sampled from populations with identical
SDs. This assumption is tested using the method of Bartlett.

Bartlett statistic (corrected) = 0.3830

The P value is 0.9437.

Bartlett's test suggests that the differences among the SDs is
not significant.

Assumption test: Are the data sampled from Gaussian distributions?

ANOVA assumes that the data are sampled from populations that follow
Gaussian distributions. This assumption is tested using the method
Kolmogorov and Smirnov:

Group KS P Value Passed normality test?
Column A 0.2351 0.0347 No
Column B 0.2913 0.0021 No
Column C 0.2614 0.0103 No
Column D 0.1487 >0.10 Yes

At least one column failed the normality test with P<0.05.
Consider using a nonparametric test or transforming the data
(i.e. converting to logarithms or reciprocals).

Intermediate calculations. ANOVA table

Source of Degrees of Sum of Mean

variation freedom squares square
Treatments (between columns) 3 1214 0.4048
Residuals (within columns) 52 270.14 5.195
Total 55 231..36

F =0.07791 =(MStreatment/MSresidual)

Summary of Data

Number Standard

of Standard Error of
Group Points Mean Deviation Mean Median
Column B 14 7.143 2.248 0.6009 8.000
Column C 14 6.786 2+293 0.6129 7.000
Column D 14 6.786 2.082 0.5565 7.000

95% Confidence Interval

Group Minimum Maximum From To
Column A 2.000 9.000 5.428 8.287
Column B 1.000 9.000 5.845 8.441
Column C 3.000 9.000 5.462 8.109
Column D 2.000 9.000 5.584 7.988
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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

One-way Analysis of Variance (ANOVA)

The P value is 0.4835, considered not significant.
Variation among column means is not significantly greater than expected
by chance.

Post tests
Post tests were not calculated because the P value was greater
than 0.05.

Assumption test: Are the standard deviations of the groups equal?

ANOVA assumes that the data are sampled from populations with identical
SDs. This assumption is tested using the method of Bartlett.

Bartlett statistic (corrected) = 1.611

The P value is 0.6568.

Bartlett's test suggests that the differences among the SDs is
not significant.

Assumption test: Are the data sampled from Gaussian distributions?

ANOVA assumes that the data are sampled from populations that follow
Gaussian distributions. This assumption is tested using the method
Kolmogorov and Smirnov:

Group Ks P Value Passed normality test?
Column A 0.2340 0.0364 No
Column B 0.3178 0.0004 No
Column C 0.3478 <0.0001 No
Column D 0.2952 0.0017 No

At least one column failed the normality test with P<0.05.
Consider using a nonparametric test or transforming the data
(i.e. converting to logarithms or reciprocals).

Intermediate calculations. ANOVA table

Source of Degrees of Sum of Mean

variation freedom squares square
Treatments (between columns) 3 4.357 1.452
Residuals (within columns) 52 91.000 1:750
Total 55 95:357

F = 0.8299 =(MStreatment/MSresidual)

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 5.643 1:.550 0.4141 6.000
Column B 14 6.143 1.292 0.3454 7.000
Column C 14 6.286 1.326 0.3544 7.000
Column D 14 6..357 1.082 0.2891 7.000
95% Confidence Interval
Group Minimum Maximum From To
Column A 2.000 7.000 4.748 6.537
Column B 3.000 7.000 5.397 6.889
Column C 4.000 8.000 5.520 7051
Column D 4.000 8.000 5.733 6.982
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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

One-way Analysis of Variance (ANOVA)

The P value is 0.9705, considered not significant.
Variation among column means is not significantly greater than expected
by chance.

Post tests

Post tests were not calculated because the P value was greater
than 0.05.

Assumption test: Are the standard deviations of the groups egual?

ANOVA assumes that the data are sampled from populations with identical
SDs. This assumption is tested using the method of Bartlett.

Bartlett statistic (corrected) = -5.865

The P value is < 0.0001.

Bartlett's test suggests that the differences among the SDs is
extremely significant.

Since ANOVA assumes populations with equal SDs, you should consider
transforming your data (reciprocal or log) or selecting a
nonparametric test.

Assumption test: Are the data sampled from Gaussian distributions?

ANOVA assumes that the data are sampled from populations that follow
Gaussian distributions. This assumption is tested using the method
Kolmogorov and Smirnov:

Group KS P Value Passed normality test?
Column A 0.3066 0.0009 No
Column B 0.2113 0.0904 Yes
Column C 0.3066 0.0009 No
Column D 0.1916 >0.10 Yes

At least one column failed the normality test with P<0.05.
Consider using a nonparametric test or transforming the data
(i.e. converting to logarithms or reciprocals).

Intermediate calculations. ANOVA table

Source of Degrees of Sum of Mean
variation freedom squares square
Treatments (between columns) 3 0.2143 0.07143
Residuals (within columns) 52 46.286 0.8901
Total 585 46.500
F = 0.08025 =(MStreatment/MSresidual)

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 8.286 0.8254 0.2206 8.500
Column B 14 8.286 0.9139 0.2442 8.000
Column C 14 8.286 0.8254 0.2206 8.500
Column D 14 8.143 1.167 0.3120 8.000
95% Confidence Interval
Group Minimum Maximum From To
Column A 7.000 9.000 7.809 8.762
Column B 7.000 10.000 7.758 8.813
Column C 7.000 9.000 7.809 8.762
Column D 6.000 10.000 7.469 8.817
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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

Repeated Measures Analysis of Variance

The P value is 0.5872, considered not significant.
Variation among column means is not significantly greater than expected
by chance.

Post tests
Post tests were not calculated because the P value was greater
than 0.05.

Intermediate calculations. ANOVA Table:

Source of Degrees of Sum of Mean

variation freedom squares square
Treatment (between columns) 3 0.6258 0.2086
Individual (between rows) 13 47.923 3.686
Random (residual) 39 12.497 0.3204
Total 55 61.046

F = 0.6509 =MStreatment/MSresidual

Assumption test: Was the matching effective?
This test uses a second value of F and a different P value.
F =11.504 =(MSindividual/MSresidual)

The P value is < 0.0001, considered extremely significant.
Effective matching (or blocking) results in significant variation among
means. With these data, the matching appears to be effective.

Summary of Data

Number Standard
of Standard Error of
Group Points Mean Deviation Mean Median
Column A 14 6.905 1.127 0.3012 7.165
Column B 14 7.191 1.035 0.2765 7330
Column C 14 Fe11B 1.083 0.2894 7.000
Column D 14 7.096 1.065 0.2846 7.000
95% Confidence Interval
Group Minimum Maximum From To
Column A 4.670 8.670 6.254 7.556
Column B 4.670 8.670 6.594 7.789
Column C 5.000 8.330 6.493 7.743
Column D 4.670 8.670 6.481 7.710
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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

L1 triceps
B 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 R1 gluteus superficialis R1 gluteus superficialis R1 gluteus superficialis

B 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

R1 gluteus superficialis
B 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
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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
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