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Dunkin Hartley guinea pigs are widely used as laboratory animals. At Utrecht Univeesiy th
guinea pigarticipate during practicaéssors in which Veterinary Medicine students learn

how to handle andetermine the sex of the animalthe guinea pigs are housed in a floor
housing system (+Bm2 of floor spacethat includegnrichmentWhile providing the animals

with more space and opponities to fulfill their behavioral needs, this type of housing can
complicate catching the guinea pigs, for example when they need to be transported to the
|l ocation of the practical |l essons (the Opra
Catding the guinea pigs caesult in antipredator reactions due to the prey animal nature of
the guinea pigdn bigger housing systems there will be more space for the guinea pigs to flee.
In the case this leads to having to chase the animals in ordatictotbem, this could lead to
stressin this study we developed and tested a habituation and trainings protocol which could
be used to avoid these stressful situations. The animals were habituated to human presence and
movement and trained to walk intot@nsport box voluntarily with positive reinforcement
training. Over theourse of thénabituatiornperiodwe found a significant increase in behaviors

in which the animals made contact with a human, also we found a significant decrease for hiding
behavior The mean fear level of the guinea pigs (which includes the length of the flight, flight
initiation distance and flight probability) decreased over the habituation to movement sessions
and the approach time of the animals decreaseslell The trainingwas focused on teaching

the animals to voluntarily enter a transport box, and undergo transportation. The training
protocol was split into 17 different levels, building up from walking into the box into full
transport (a 2 minute walk) to the practical roorhe levels were created to habituate the
animals to the box and give them a positive association with transport, which was accomplished
by little steps like moving the box door, closing the door, lifting the box etc. Desired behaviors
within each level wre rewarded with ESVE drops, a food reward for which the guinea pigs
were highly motivatedAll guineapigs showed a significant progression in their training level
over time and all animals reached the level in which they were transported towardsttbal prac
room, indicating that training had been successful
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BACKGROUND OF THE STUDY

GUINEA PIGS USED AS LABORATORY ANIMALS

Sinceguinea pigsCavia porcelluswere domesticated in the Central Andes around 6000 years
ago, thespecies has been used in a lot of different ways by humenSouth America, as well

as in the Caribbean, guinea pig meat was used as a protein source in the human diet. The animals
were also used in rituals®’. Nowadays, the domesticated guinea pig is commonly used as a pet
and as laboratory animdlhe wild guinea pigCavia aperesstill lives in South America. They

use open grassland areas which they use for foraging alternating this weithtiegdens areas

in which they can hide for predatérs

The introduction of guinea pigs in laboratories started around 200 years ago when they were
used as a model for infectiodsseases like diphtheria. The usage peak dagund the year

1960 when 2.5 million guinea pigs were used per year, mfstlesearch onuberculosis.

Even though other animals like rats and mice have replaced the guinea pigs for certain disease
models,guinea pigs are still used as models in laboratory for a wide @rgjadiessuch as
(infectious) pulmonary diseases, osteoarthrosis and genetic résebrte Netherlands, 9108
guinea pigs were used in laboratory in the year 2019. Gid®ea pigswere used for
fundamental scientific research. The other guinea pigs were used for vaccine and medicine
developmentresearch aboutnanal diseases and welfare, research for quality control and
toxicological researén

A strain of guinea pigs that is widely usedabaratories is the albino Dunkin Hartley dured

strain. The strain was bred nearly 100 years ago, and is still used today

ANIMAL WELFARE IN LABORATORY ANIMALS

In ancientGreece animals were used for (medical) experiments by physicians like Hippocrates.

Over time, the vision on animaland animal welfarechanged a lot. For example, Rene
Descartes stated in thef6entury that animals did not have a mind nor the ability ofrfgel

pain like humans do. Nowadays, this statement is prmg®rrect which leads to the fact that

people attach more importance to animal welfare in laboratdties

An early definitionof animal welfaréhas been described intheg he f i ve freedomso
defined in 1965 by the Bramballo mmi t t e e . The five points on
hunger and thirsto, Afreedom from discomfor
Afreedom to express nor mal behavioro and Afr
could conclude that®ss and fear in animals could result in lower welfdre

However while thefive freedomscan beuseful foracutewelfareassessents they do not take

into account variability in environmental (positive or negative) stimuli, and the abilities of
animals to deal with thenlherewithal, theconcept ismainly based on the exclusion of

negative experiences while the importance of positive emotions and experiences for the animals

is mostly ignored Foradefinition of animal welfare in the lortgrm, the Faculty of Veterinary

Medicine n Utrecht uses a differenfiar-reachingdefinition, namely: flAn individual is in a



state of wellbeing wherit is able to actively adapt to his life circumstances and thus achieve a
state thait experiences as positiv&®!!

The minimal sizes of laboratory animal enclosures are stated by law, and for guinea pigs they
depend on the body weight of the animals. For all veeights a minimum enclosure height is
stated on 23 centimeters. Animals up to 450 grams require a minimum enclosure size of 1800
square centimeter and animals over 450 grams require a minimum enclosure size of 2500 square
centimeter. The floor areas foriarals of 3200 grams, 20300 grams, 30450 grams, 450

700 grams and 700 or more grams are respectively 200, 350, 500, 700 and 900 square centimeter
per animal In laboratories, guinea pigs are mostly housedtimditionalplasticiishoebo®

housing systemor GP-suite guinea pig racks which are bigger than the shoebox system and
contain éhidinghouseHowever , t he fshqgattoxlésseheagtendthedGlp sy st
suite,do not allow the guinea pigs to adagbperlyto the environmeht!4 Group housing

with bedding access to hayhiding places and gnawing mateligimportant which could be

known from behavioral studies about wilding guinea pigsC. apere&*®. The traditional

housing systemare relatively small and mainly based on a hygienic and cost efficient system.
The lack of floor space makes it harder to offer the guinea pigs an enriched environment with
branches for gnawing and hiding houses that are big enough for the whole group of animals to
hide. Furthermore, not all the traditional systems allow the use of bedding in the cages due to
the cage constructiéi®4

The faculty of Veterinary Medicineof Utrecht University (the Netherland) uses Dunkin

Hartley guinea pigs for educational purpsisethe bachelor Veterinary mediciaad in courses

on laboratory animal science. Hettee animals are usea practical lessons where students are
taught how to safely handle guinea pigs and how to determine the sex of the dineasa.
guinea pigs are housed ailn rtelsee ad Cloon ortsadj | i & ly @
systemgwith approximately 3m2 of floor spatesee materials and methods for more details

with access to a hiding house and a tunnel

When the guinea pigs have to be transported to the practical rooms, catehargnials in
theselarge floor pen<ould be harder for thearetakersand teachersshen compared to the
traditional housing systemdue to the fact that there is more spgacehe animals to run away

and escapéAs a prey animaheing chased and caught by a caretakéeachercould result in

stress for the guinea pi§<”.

TRAINING ANIMALS TO COOPERATE TO INCREASE ANIMAL WELFARE

To improve animal welfardpoking for alternatives for the situations thatlucestressn the
guinea pigs, such as the moments in which they need to be daugjainsport, could be an
option A trainingin which the animals¢earnto walk into a transportbox voluntarily could
make catching the animals unnecess@ojteachan animal to perform eertain behavior, the
trainer could usea form of operant conditioning, nametginforcement training. In this
training process positive or negativstimulusis used that increases the behavior or response
the trainer wants from the animé@legative reinforcement training, in which an animal is
exposed to a negative stimulus until it shows the wanted behsviarown for its posibility

to induce stress and discomfort in aniniat8 Therefore, vith animal welfare improvement as
one of thegyoals, positive reinforcement rather than negative reinforcement should be used.
In positive reinforcement trainingpositive reinforcer, for example a food rewardused to
reward desired behavidr This methodis used ofterin training with marine mammatfs,



laboratory animaf$?*and zoo animaf$to train animaldor cooperaibn with certain (medical)
proceduregand as mental enrichment stratelggsearch shosd thathorsesvhich weretrained

with positive reinforcement to load for transpbed a shortened loading time andshowed
reduced amount of stress related behavior than horse@nteaining)control group®. Also,

a study with dogs showed that dogs trained wédative reinforcememxpressednorestress
related behaviorsompared to doga&hich weretrained with positive reinforcementhereby,

dogs trained with positive reinforcement showed a betterosoter relationshify. In an
experiment with cats that were trained and habituated towardssport box Pratsch et al.
showedin 2018that trained cats experienced less stress after transport termaean clinic

than untrained cat’

Toteachan animal to walk into a transpdadx, theact of voluntarilyentering the transport box
should be rewarded which could lead oracess called sigh approached learning form of
classical conditioningThe tendency to approach an auditive or visual sigoald increase
because the approach results in a posreforcer.This could occur when the guinea pigs
associate the transpdbx (conditioned stimulus) withfood reward (unconditioned stimuus

The animals will then get attracted towards the transport box (a process called sign tracking or
towards thdood reward (a process called goal tracking) depending on the animals nature. Both
processes could help with training the animal to enter a transport box voldftanty

The success of animal training depends on several faEtmstof all, it is important to choose

a food reward for which the animal is higmhotivated. Furthermore, the length of the training
sessions and the attitude of the trainer can both influence the rapidity of the process. Training
sessions must be kept short enough to keep the attention of the animals and the trainer should
have the altity of self-reflection, empathize with the animals and have a consequent and calm
characte®®. The process between the stagtpoint (the animals is not trained) and the end goal

of the training could be visualized as a road which is broken into small steps, described in
training levels, which arfollowed to reach the end goal succesfefii§?°

A successful training protocol could lead to a more predictable situation for the guinea pigs,
because a cuer signal announces which behavior is wardadresults in a reward. Due to
training, the animals are then able to anticipate to the situationcahd influence their own

state ofwellbeing by performingthe wanted behaviét32 The relationship between the
predictability of events and animal welfare has been demonstrated in a study with rffonkeys

It should be kept in mind that guinea pigs which are not used to human interaction can
experience stress when humans are arolinsl.known that rodents in stress situations show
decreased cognitive performance, which includes learning and problem dwWiagor, due

to increased corticosterone levels in the blood pla¥ria Therefore,with reduction of the
amount of stress the guinea pigs experience during hamaral interactiongdrainingsuccess

could increaseThis could be done with ¢éhprocess of habituation.

THE PROCESS OF HABITUATION

Habituation could be described as a fornmafrassociativdearning in which the amplitude of

the behavioral response to a stimulus decreases with repeated exposure to this specific stimulus
36 This process allows animals to adapt to stressors in their environment. Adaptation towards
stressors that are not a higbk for survival couldoositively affectthe fitness of individuals

due to less flight reactions. The animal is able now to spend moréotiaging and doing other
activities that could increase fitné&s



The rate at which animals habituate to stressordeanfluenced by several factpendthese

factors need to be taken into account when aiming to successfully habituate animals to certain
stressorsFirst of all,a stimulusthat initiates low levels of stress results overall anfaster
habituation proessthan a stimulus that initiates higher stress I€f¥elalso, the rate of
habituation depends on the intal at which the stimulusis presentedA high exposure
frequency towards the stimulus causes a fast $@ort habituation. However, with high
stimulus frequencyds the pr oces-espandetosvgpdsnt ane
the stimulus incrases again, occurs more offerA study with rats showed th&dng-term
habituation to a noise was more successhgdasured in a decrease in startle behawithn, an

16 second interval than with an 2 second interdalwever, aimals exposure to a 2 second
intervalshowed stronger shetérm habituatioff. When the intervals are too long, habituation
does not take plate Another point of attention is than aversive stimulus such as pain due

to medical proceduresould influence théabituation proessnegatively?.

The counterpart of habituation is sensitization, a learning process in whitdatlesponse
towards a stimulus increasesen the stimulus isepeatedThis process coultkachanimals

to adapt onhigh risk situations which could indusairvivaft. Unpleasant stimuli should be
avoidedto make thehabituationprocesssuccessfulA study with macaques showed increased
sensitization when pain as unpleasant stimulus was used to dislodge the animals from
agricultural lané?.

In laboratory guinea pigs, habituation to humans could be used to improve animal welfare by
lowering the stress the animasperience in the present® movement anduringtouchof a

human Also, animals that repeatedly have positive contact and interactions with humans could
couple a more positive emotion to the human presence, which could lead to an increase of
welfare asthe animals reach a more positive state of ffirithe decrease of afpredator
behavioranddecreasing of the flight initiation distan{lelD) could be used as indicators for
habituation progre4$*> Reduction of food intake could indicate stress due the phenomenon
stress induced anoreffaA study with guinea pids$ as well as with caté show a decrease in
interest for food when stresmimals experienced more stre$be increase of explorative
behavior of mice was also found to beirdicator of reduced stre%*°,

In this study with Dunkin Hartley guinea pigs, a successful habituation process could lead to
reduction of the amount of stress the animals experience in the presence of alinereare,
successful habituation plays a key role in animal traisindcoud be integrated in the initial
training steps in a trainings prototoi®

AIM OF THE STUDY

The aim of thisexplorativestudy wastesting the effect of habituation of the guinea pigs to
human presencéhe development of &abituation protocolvas an important part of this
experimentAnother goal of this study wasvestigating the possibility of training guinea pigs
with positive reinforcement to walk voluntarily into the transport cage. efbes, the
development of a training protoceasa secondmportant taskThe end goal of training was
the transport of the guinea pigs towards the practical rdtw@.training program consists of
training levels(habituation to the transport box, entering the box, closing the door, lifting the
box, movement on a transport caftirther details see materials & methottgt work towards
thisend goal



To test the hypothesis thabituation to human presence had effect, the behavior of the guinea
pigs was scored. When habituation takes effect, the following behavioral chandede
expected:a decrease of anpiredator behavior such as hiding and fleeing, an increase of
locomotive and explorative behavior, an increase of food uptake and an increase of contact
making with the human observer in the cagéth an effective tran®ort box training a
significantprogression irtraining levels over time should be expected.

In case the habituation and training protocols are successful, this might help improving ease of
handling and catching the guinea pigs in the future, therelsflibpmaking these events ks
stressful for the animals and more predictable. This, in turn, might have a positive influence on
the welfare of the animals.
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ANIMALS AND HUSBANDRY

The animals thaparticipated irthis experimentveresix Dunkin Hatley guinea piggstrain
HsdDhI:DH). Threefemale animalsverehousedn a 193x164x300 cm (Ixwxhgroundcage

and three maleswere housedin a 193x160x300 cngroundcageat t he o6 Cent r al
ani mal research facilityd of Utrecht Univers
The animals were delivered to the institution on 19 august 2020 with the aglevegeks old

The work protocol, describing anal husbandry, teaching activities involving the animals, etc.

was assessed and approved by the Animal Welfare Body Utrecht (work protocol number
10514617t i t 1l e: d6donderwijs caviad).

The guinea pigs liaccess to two sheltessanding on the bottom of the cage. vasa big

shelter with one opening. The other sheltasa red transparent tunnéh each cage a pink

Jolly ball and three wooden branches were available for further enrichiviater (in a bowl

and drinking bot#), autoclaved hay and guinea pig pelletsn A Speci al di et ser
batch number 454@ereavailable at libitumAutoclaved straw was used as beddivgle and

female guinea pigs were able to make physical contact-(rasse touch) through the meta
separation between the two caglse food and water of the guinea pigs was refilled each day

before 10 AM. On each Thursdayorningthe cage was cleaned. The housing of the guinea

pigs was not changegatior toor during this experimenEigure 1 shows the guinea pig housing.



Figure 1. The cage of the males with on the i@fehind the iron barghe cage of the females.

On 22 January the guinea pigs were maxkiga Kerbl top markeiin blue and pink. One animal
in each group was |l eft unmarked and was code

VIDEO RECORDING

After the first week of observation, the total habituation and training sessions were all recorded
on video From 26Januaryuntil 12 Februarysystema security camera system (Bascom@&y

used for the males as well as the females.cilges weréilmed with an helicopter view during

this time. The camera used for the males was replaced on 16 FebruaaPRaithsonic HE

V180 handcamera standing on a tripod on the big shelter in the male cage. A helicopter view
was not achievable with this cameetup. The different viewpoints per camera per cage are
shown infigure 2.

Figure 2. Left to right: 1. Female camer. Male camera 26 Januafy. February3. Male camera
after 12 February

USE OF FOOD REWARDS

During the habituation sessions figdigferent food rewards were used:



1 ESVEdrops (flavorsiiy bugr t 6, fAbobBbesogasampekmwmaand fAwo
1 Nature flakes from Vitakraficontains: dried carrot flakes, crushed peas, crushed beans)
1 Fresh cucumber, washed then peeled and cut in pieces smaller than 1 by 0,5 centimeter.

Availability of the different food rewards during the habituation sessions and the notations
about animateactions are describedappendix 1.

During the training sessions only ESVE drops were ubedause all the animals were
motivated for this reward wha the animals hadhaunequalpersonal preference for the other
food rewardgpersonal observations during the habituation sessions)

TIME SCHEDULE

Totally, there were 28 habituatitraining sessions which were divided ov&weeks. The
habituation process consisted of differenagds. The time schedule of the habituation and
training sessions is visualized figure 3 and the dateat whicheachsession took place are
noted inappendix 1.

In the first weekthe initial observation and habituation to human presence started with four
sessions with the duration bf1.5 hour per cage. Ntamerasvere available this weekecause

this study was based on the study of J. van EypBacause of the results in this previous study

(in another group of guinea pigs) we did not expect a lot of change in behavior in the first week,
therefore it was expected that the lack of this data would not be a problematic for the statistical
analysis.

In session 2, the use of food rewards was introduEedher habituation sessions then
continued with the presence of food rewards (ESVE drops and dried vegetables), so the animals
were able to make a positive association with the presence of the esbsanabituation
sessions were shortened to 45 minutes after the first week, because it was observed that the
animals lost iterest in the observer after 45 minutes and retreated to eat or sleep.

On Tuesday, Wednesday and Friday the further habituation sessions atafe0 AM. On

Thursday the habituation sessions staaie2l30 PM because cage cleaning was planned on
Thursday mornings. Training sessiofiss ee Ot r ai ni ng pr otbokanlyl 6 f or
place on Tuesdays, Wednesdays and Fridays and started around 10.30 AM.

During training, animals are exposed to the movements of a human, therefore a phase in which

gu nea pigs were habituated to human movemen
more detail s). The Ahabituation to human mo\v
group accepted the ESVE drops from the observers hands for two consecutivEgiags3

shows when each group (males or females) entered the specific habituation phases.

Males and females showed a difference in habituation(fext@ales progresses slower than

males) sothe habituatiorschedulevas adjusted to the progress each group (males or females)
made. Thisis why males and femal@gere not in the same habituation phase on the same date
(seefigure 3).

Because males progresses quicker than females, we aaldgglorative phader malesat the

end of the habituation period) which habituation to human tduavas introduced. The
habituation tchuman touch startefdr anindividualanimal whenis howe d a iMaano f | i
habituation to movement sessidor at least50% of the movemdsa However, because
habituation to human touch was not required for transport box training, this phase was skipped



for the females, and once they finished the habituated to human movement phase, transport box
training commenced for all animals on session &8figure3, and see o&6traini ng
further details).

Females
Males
Females
Males
Legend T - means training session/score
o . moment
O Initial observation Habituation to touch B - means moment of behavior scoring
o o M - means score moment for movement
@ Habituation to human presence Habituation to transport box : .
scoring (approach time, fear level)
@ Habituation to human movement . Transport box training - Start new week

Figure 3. The schedule for the male and female guinea pigs with the different habituation phases and
the transport box training over the 28 sessiGession 13 for males was comprised of habituation to
human touch for one of the animals (O6male bl u
O6mal e whitebé) were still at tBh 82ahdBB ar¢theséssioman t
from which the 15 minutes of behavior were scored-MBlare the sessions on which the scoring
speci fic for the fihabituation to human movement 0

eod)
o h

HABITUATION PROTOCOL

HABITUATION TO HUMAN PRESENCE

The observer entered the cage with a serene attitude and tried to miakel noises.The
observer was sitting still on the cage floor without moving on purpose (besides some
movements when the obsenghiftedsitting posturg The two different sittingpostures used

by the observer are visualizedfigure 4. The guinea pigs were not touched by the observer
and the observer avoided direct eye contact with the animals.



Figure 4. The two different sitting postures from the observer during the habituation sessions.

During this phase the animals were also habituated towards handfeeding which could be useful
for offering food rewardsluring the training?®. Food rewards were placed on thgerracotta

plate, that was used feding plateauand on the clothes of the observer. Tdeing plateau

was placed no further than 10 centimeters from the obsd@tweobserver placed her hand with

a food reward in between the thumb and forefinger next to the food rewards on the clothes or

the feeding plateau so the guinea pigs could tadedward.

When all three guinea pigs in a group accepted the food rewards from the observers hand, the
feeding plateawasno longer used.

During the other habituation phases the hand feeding was further expanded from a still hand

towards a hand that med carefully towards the animal to offer the reward.

HABITUATION TO HUMAN MOVEMENTS

The observer made slow movengfalf a circle)with the upper bodyThe movementaere

not directed twardsthe guinea pigs and hands/araid not approach the guinea pigs on
purpose. After a movement the obsemw@s sittingstill again. Movementsvere onlymade
when tlere was at least one guinea pigs in zone A or zone B (zones see fighréor at least

10 seconds.

When the guinea pigsad fledafter a movement, the observeed to sit still until at least one
animal enteredone A or B againThe observer did not move when an animal was still making
the approach, but waited until the animal was showihgr behavior or was making contact
with the observer by sniffling or putting paws on the obserVdinen the guinea pigs
approached again, theyere offerech food reward from the observer.

HABITUATION TO HUMAN TOUCH

This was an explorativeabituation phase in which no data was collected for statistical rasearc



When a guinea pig was around the observer, the observer gave the guinea pig a food reward
with one hand and tried to touch the guinea pigs side softly with the other hand. The guine
pigs were able to flee all the time and the observer did not touch a guinea pig when it was not
able to flee due to the positioh the animaln the cag, like when the animal was trapped in a
corner or when another guinea pig blocksdvay.

The maingoal of this study was habituating the guinea pigs to human presence and learning
them to walk into the transport box voluntarily. For the transport box training, it was not
necessary that the animals were habituated to touch. Therefore, the habitutatim tohase

was stopped so transport box training could start on time.

HABITUATIONSCORING
BEHAVIOR SCORING

The behavior of the guinea pigs during the habituation phases was scored for three weeks, one
day a week. Due to the difference in habituation schedules, the scoring was not performed on
the same session/date but it was taken into account that the habiplatse was equligure

3 shows which sessions for the males and the females were scored for behavior coded as B1,
B2 and B3.

The scoring started from the moment that the observer was settled in de cage, from that moment
exactly 15 minutes were scorethe software used for scoring was Solomon coder (version
19.08.02%. The videos were uploaded in the Solomon coder in AVI format.

First an ethogrartappendix 2) was build based on literature research and field observations in
week one. This ethogram was used to define which behaviors were scored and if the behaviors
were scored for frequency only, or for both frequency and total duration (s) of the behavior in
the 15 minutes that were scored (frequency and/or duratioapgEndix 2).

The following behaviors were scored:

A. Hiding
There was hypothesized that the frequency and duration of hiding, as gqmeatator
behavior decreasasver timewhen habituation is successfif’.
- Hiding tunnel
- Hiding behind the shelt€eone ¢ minus the big shelter, visualized in figure 7)
- Hiding under the big shelter
B. Animal-human interatons
With successful habituation towards humans, an increase in ahiuomadn
interactions/explorative behavior towards the huroaer timeis expected.
- Sniffling observer
- Gnawing observer
- Taking food reward from hands
- Taking food from clothes
- Approach
- Behind the observers back
- Paws on observer
C. Flight behavior



A decrease ifilight behaviorover timeis expected when habituation towards humans
occurred>*".

- Fleeing

- Freezing

- Startle

. Ingestion behavior

Based on literature there is hypothesized that reduction of stress levels of the animals
in human presence due kabituation could result in increasofingestion behavior

over timé®.

- Eatinghay or straw

Eating pallets

Drinking

Eating from feeding plateau

Caecotrophy

. Exploration towards environment

The habituation process is directed to the presence of a human while the animals are
still in the home cage, so no environmental changesnaide. Therefore, there will be
tested for the possibility of change in exploration to the environment, but no specific
hypothesis about #or decrease are made.

Gnawing object

Sniffing object

Pushing object

Digging

. Active locomotive behavior

There is lypothesized that with success of habituation the active locomotion behavior
increase®’.

- Walking

- Jumping

- Frisky hops

. Passive locomotive behavior

Passive locomotive behavior was tested for change over time.

- Rest/lay down

. Grooming

Grooming behavior was tested for change over time.

Social behavior

Research with guinea pighowed that a social buffering effect occurred in guinea pigs
in stressful situation but no differences in social behaviors were fdunather species
change in social behavior under stressful conditions had been ob¥eeereforein
this study social behavior was tested for change over time.

Sociopositive behaviorif total 1°)

- Nosenose

- Sniffing other guinea pig

- Allogrooming

- Following

Socionegative behaviotirf total 1°)

- Biting



- Chasing
- Standthreat
- Head up
- Fighting
- Attack lunge
- Fleeing from other guinea pig
- Heaththrust
9 Social contact between the sexes
- Unsuccessful contact between the sexes
- Nosenose contact between the sexes
- Rumbarumble
J. Other behaviors
The other behavioraeretested for changever timein no specific direction.
- Scratching
- Shaking
- Stretching
- Yawning

SCORING HABITUATION TO HUMAN MOVEMENT

Six habituation to human movement sessions, codetBl¥isualized irfigure 3, were scored

for each group of guinea pigs. In each session, the reactions towards the first six movements of
the observer per guinea pig were scored. On score moment M3 foatés, this amount of
movements was not reached because the males were not around the obser{zrdattet

guinea pigs reaction to movement was only tested once they were within zone A or zone B, see
figure 5 for specifications) Therefore, this day dythree movements for male blue, and five
movements for male pink and male white were scored.

For the habituation to human movement, two specific parameters were scored. First there was
scored if the guinea pigs were fleeing from the observers movemernb avhich zone. The

cage was divided into three zones, showfigare 5. Zone A is the green zone which is half a

circle at a distance of 15 centimeter from the observer. Zone C is the red zone which is defined
as the zone Ahiding bigo and fAhiding behind
B is the space in betwa zone A and zone C.

When a guinea pig was partly in one zone and partly in another, the zone that contained the
biggest percentage of the guinea pigs body was counted. However, zone A is relatively small,
therefore the guineaz@pneg Amswlsem rtelde alse dd ea fn
zone A.

There are 7 possibilities that could be scored:

1 No flight A = the guinea pig does nitée when the guinea pig is inside zone A
No flight B = the guinea pig does nitde when the guinea pig is insidereo B
Flight inside A = the guinea pig is in zone a §legs but it stays in zone A
Flight inside B = the guinea pig is in zone a 8eds but it stays in zone B

A to B = the guinea pigdesfrom zone A towards zone B

A to C = the guinea pigdksfrom zone A towards zone C

B to C = the guinea pigdkesfrom zone B towards zone C

== =4 =4 -4 A -
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Figure 5. The three different zones (A, B and C) in which the cage was divided for the scoring
towards were the guinea pigs fled after a movement from the observer.

The flight zone data was processed into fAfea
motivation/amount of fear which the guinea pigs experienced after a movement of the observer.

A higher fear level could indicate higher stress levels for theeg pig. The calculation used

for the fear levels could be explained with hefgable 1i n whi ch t he possi bi
placeo, fAfleeing yes/ noo and Af | FEakld2slgpwszoneso
the fear level per flight optiorexamplec al cul ati on fAf ear loetansSl 0 f r
place A = score 1, fleeinges = score 2, fleeing zones is inside the zone = score 1. Fear level

= 1+2+1=4.

Table 1.The possibilities for start place (zone A or zone B), fleeing (yes or ndjiginidength

(inside the zone, one zone, two zoneds) coupl et
Start place Fleeing yes/no Flight length

A=1 No=1 Inside zone = 1

B=2 Yes =2 One zone =2

Two zones = 3

Table2.The seven #iflight optionso and the coupled f

table 1.
No flight in A
No flight in B
Flight inside A
Flight inside B
Flight Ato B
Flight Bto C
Flight Ato C

o o011k WN



The second parameter that was scored is the
the time takes the guinea pig to approach the observer again after aAttigitgach time was
measured using a stopwatdline time starts the moment of the movement and is stopped when

the guinea pig turns its nose towards the observer again, or when it approaches again after
hiding (which means that the head of the guinea mgsas the line that separates zone B from

zone C.)

When the guinea pig did noteg or only startled, the approach time was defined as 0. The
approach time was stopped and noted as 60 seconds when a guinea pig does not approach in
less than a minute. Thisdone becausater this timehe guinea piga/ould switch to different
behaviors, such asating or social interactions (based on personal observations) and were
therefore assumed to not be in active flight anymore.

TRAININGPROTOCOL

Training startedior both the male and the female grangession 18Thetraining phase started
with two days habitu#on towards the transport box for 45 minutes eachidgyesence of the
observerA box measuring0,5by 25by 29 centimeters (Ixwxhlas used, sd@ure 6. During

the two habituation days, tih®x was placed inside the guinea pig enclosure without the door,
so the guinea pigs could explore the inside as well as the outside of the transpdtiebox.
observer, fr om,hadplaced pidcés &BVE diraps iasidatieertransport box
before the box was placed in the guinea pig cage.

Figure 6. The transport box that was used for the training.

After these two habituation days towards the trandgm¢tthe training was starteginglevels
and criteriafor each guinea pig as an individu@ihe duration of the sessions lay between 15
and 40 minutes. At level 11 the trainer started to move tmsgomt cartand with every



following level the length of the road increased. Therefore, with increase of the level, the
duration of therainingssessions increased as well.

MATERIALS

2 transport boxes, transport cayteen clothfor covering the transport boxes when the guinea
pigs left the guineapig hallwazSVEdrops broken in pieces

DESCRIPTION OF THE LEVELS

At the beginning of each training session pieces of ESVE drops were placed inside the transport
box. The trainer plackextra drops inside the cage during the training so there were always
pieces of drops precent inside the cage.

LEVEL 1. The transport box is placed inside the cage and the tia@sedes it The level is
achieved when the guinea pig enters the transport box and eats a food reward.

LEVEL 2. Repeat level 1, but now the trainer stands in the cHgelevel is achieved when
the guinea pig enters the transport box and eats a food reward.

LEVEL 3. When a guinea pigs inside the transport bdke trainermakes a soft sound with
the fingers on the entrance of thex The level is achieved when the guinea pig eats a food
reward during or after the sound.

LEVEL 4. When a guinea pig is inside thetsport box, the trainer moves the door of the
transport box. The level is achieved when the guinea pig eats a food reward during or after the
movement of the door.

LEVEL 5. When a guinea pig is inside the transport box, the traloses the door of &
transport box for around 10 seconds and opens it . agaelevel is achieved when the guinea
pig eats a food rewasdith the door closed or after the door is opened again.

LEVEL 6. When a guinea pig is inside the transport box, the trainer closestispdrt box
and makes a sound with the handle at the top of the box. The level is achieved when the guinea
pig eats a food reward during or after the sound making.

LEVEL 7. When a guinea pig is inside the transport box, the trainer closes the transport box
and lift it 15 centimeters from the ground. The level is achieved when the guinea pig eats a food
reward after théoxis placed on the ground again.

LEVEL 8. When a guineaig is inside the transport box, the trainer closes the transport box
and lift it 50 centimeters from the ground. The level is achieved when the guinea pig eats a food
reward after thdoxis placed on the ground again.

LEVEL 9. When a guinea pig is ingdhe transport box, the trainer closes the transport box
and takes it a couple steps outside the guinea pig A#ége.this, the transport box is placed
inside the guinea pig cage agaiime level is achieved when the guinea pig eats a food reward
when heboxis in the air or after theoxis placed on the ground agairhis level was skipped

after 203-2021 because then the transport cart was available and the transport box was placed
directly onto the transport cart after the trainer stepped outside#ye.



LEVEL 10. When a guinea pig is inside the transport box, the trainer closes the transport box
and takes the box outside the guinea pig cage and places it on the transpaitecdhis, the
transport box is placed inside the guinea pig @gen. The level is achieved when the guinea
pig eats a food reward when the box stands on the transport box.

LEVEL 11. Repeat level 10, but nowe transport cars movedowards the door of the guinea

pig hallwayand backroute A infigure 7). After this, the box is placed inside the guinea pig

cage again. The level is achieved when the guinea pig eats a food reward when the box stands
on the transportartafter the ride.

LEVEL 12. Repeat level 11, but now the transport cart is moved towaedstha |l | way fgr
di er en o (reute d + B amfiglre 7). After this, the transport box is placed inside the

guinea pig cage again. The level is achieved when the guinea pig eats a food reward when the
box stands on the transpadrtafter the ride.

LEVEL 13. Repeat level 12, but now the transport cart is moved towards the redeptitan

A + B + C infigure 7). At the reception the cart is stopped and the trainer will try to give the
guinea pig a food rewardhfter this, the cart W be moved back towards the guinea pig
enclosurewhere again a food reward will be offerddhe level is achieved when the guinea
pig eats a food reward when the box stands on the trartsptafter the total ride.

LEVEL 14. Repeat level 13, butow the transport cart is moved towards the practical f@om
two minute walkroute A + B + C + D irfigure 7). In the practical room the cart is stopped
and the trainer will try to give the guinea pig a food rewAfter this, the cart will benoved
back towards the guinea pig enclosuteere again a food reward will be offerddhe level is
achieved when the guinea pig eats a food reward when the box stands on the tarisyitert
the total ride.

LEVEL 15. Repeat level 14, but this time ttransport box will be opened from above and the
trainer will offer the guinea pig a food reward. The level is achieved when the guinea pig accept
the food reward from the trainers hands inside the opened transport box.

LEVEL 16. Repeat level 15,ut this time the transport box will be operead the trainer will

take out the guinea pig. The trainer will hold the guinea pig for around 30 seconds against her
body. After that the guinea pig will be gently put back into the transport box and a food reward
will be offered from the trainers hands. The level is achieved when the guinea pig accepts the
food reward from the trainers handhen it is back in the transport box

LEVEL 17. Repeat level 16. The level is achieved when the guinea pig accepts a foatl rewar
during the handling procedure.
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Figure 7. The floor map of the first floor of the GDL buildirig visualize the routes that were taken
during the transport box training. The blue dot marks the practical room, the red dot marks the guinea
pig enclosure. The colored lines show the routes that were walked during the training levels.

POINTS OF ATTENTON

1 For each individual guinea pig a new training session started with the next level after
the highest achieved level in the session belaresome cases, more than qnenea
pig entered the transport box. If this was the cteetrainer performed the level of the
guinea pig with the lowest level of those present in the transport box.

1 The female guinea pigs did show amtedator behavior (hiding, fleeing) to the trainer
when sle was standing in the cage. Therefore the trainer performed level three and four
sitting (females only). These levelgere scored a8 rd leveb two, because the trainer
was sitting The trainer habituated the females to a standing person on short moments
during and after the training, therefore after three days sitting was unnecessary.

1 Eating a food reward means both eatingwardthatwas placed inside the transport
box, or eating aewardfrom the hands from th&ainer However, some levelsere
only achieved when the guinea papk the food reward from the hands of the trainer.
When thiswasthe case, this is specially described in the k{evel 15, 16, 17).
Refusal or acceptation of the food reward could be used as a stress parambter, by t
existence of stress induces anorexia. Therefore the acceptance of the food reward is used
as an indication for completing a let/et®>".

TRANSPORT BOX SCORING

The kevelswere scoredor eachtraining session(9 sessions totalllf he fiend | evel O
highest level a guinea pig completed in a trainings sessmmlevé one to nine, the videos
were watched back because the trainer was inside the guinea pig cage and there was no room



and time for notationsn paper From level 10, the trainer made notations in a notebook that
laid on the transport cart.

STATISTICAL ANALYSIS

For behavioduring the habituation phasege aimed to investigate changes in behavior across
the different sessior(81, B2 and B3 irfigure 3) and changes in approach time and fear levels
were investigated over 6 habituation to movement sesgMasM6 in figure 3). Training
progress was evaluated by investigating changes in training levels over the 9 trainings sessio
The statistical analysis was performmeer the data of the total gro@pith N = 6.)

IBM SPSS statistics version 26 for windows was uBmdthe statistical analysis and for
visualizing the data into figurek this study, a-value under 0.05 was assumed as significant
and a pvalue between 0.05 and 0.100 was assumed as altfabituationor training session
number was always the independent variable, the outcome varialddls behavioral
frequenci es/ dutriamé do,n sfi f efaarp plr eovaavéndtheadepdndentr a i n i
variables.

On the frequency data of the behavias, Fr i e d ma n 0 sperfAriMeotd Aind auails
there was any behavioral changeitime WhentheFriedman ANOVA indicated a significant
difference, a Wilcoxon post hoc test was usadentify statistical differences between specific
sessionsBonferroni correction (p values x 3yas applied to correct the post hoc tests for
multiple testing

The data fortotal behavior duratios in a sessiowas teted for normality with the Shapiro

Wilk testt The duration of Ahiding tunnel 0, Ahi di
straw/ hayo, Asnif-pobsingi wen dh awitwr, thictoali ®, |
showed a normal distributiodf t er a | og transformation only

showed a normal distribution.

On (log transformedparametric data, an one way repeated measure ANOVA was performed

to find changes in durations of behavior other three habituation sessiokig¢hen aone way

repeated measure ANOVA indicated a significant difference, this data was also post hoc tested

to identify in between which sessions the difference occuBedferroni correction was

applied on the post hocdts to correct for multiple testing which creates a new significance

level of < 0.017 (0.05/3) for the post hoc te@efore performance of an one way repeated
measure ANOVA the sphericity was tested with a Mauchly. ¥hen the assumption of
sphericitywas violated the degrees of freedom were corrected.

On nonparametric datéor the duratona Fr i edmanods ANQWAendatias per |
showed significant difference, the same post hoc test procedure was followed as described by
the Friedmands ANOVAG6s for the frequency dat
On the fear | evels in Ahabituation to movem
training a Fr i edma ntofnduiNfdrdwasachange e refiched ieneld
over the fAhabi t-ordrainingsnsessiams mMmdve memptraach ti me |
to movement o was tested for noalmadi ay Fwhedim
ANOVA was performed.
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BEHAVIOROVERTHREEABITUATIOSESSIONS

Excluded behaviorsand descriptive statistics
Some behaviors hardly ever occurred and were therefore not described in the results (freezing
n = 3, eatingallets n = 0, drinking n = 4, coprophagy n = 1, digging n = 0, frisky hops n = 3,

grooming n = 2, duration socitegative, stretching n = 0, yawning n = 0.)

No statistical analysis was performed on it a
pataud because these feeding methods were st
observer.

The means descriptive statistics for all the scored behaviors per score moment are shown in
table 3

Table 3.The mean values and standard deviations per betavithe score moments B1, B2 and B3.
Behavior

Freq.

Hiding under

big house
Hiding behind
big house
Hiding tunnel

Hiding total

Shniffling
observer
Gnawing
observer
Taking food
from hands
Paws on

Approach

Behind

observers back

Fleeing
Freeze
Startle

Eating hay or
straw

Eating pellets

Drinking

Caecotrophy

Mean: 4,50
Sd: 3,209
Mean: 7,33
Sd: 3,077
Mean: 4,64
Sd: 3,777
Mean: 16,50
Sd: 4,324
Mean: 28,00
Sd: 10,752
Mean: 2,17
Sd: 2,137
Mean: 8,67
Sd: 7,581
Mean:5,00
Sd: 4,141
Mean: 14,17
Sd: 4,119
Mean: 2,33
Sd: 5,067

Mean:12,33
Sd: 4,179
Mean: 0,33
Sd:0,516
Mean:1,17
Sd: 1,472
Mean:5,17
Sd: 3,601
Mean:0,00
Sd: 0,00
Mean:0,33
Sd:0,516
Mean:0,00
Sd:0,00

Mean: 5,17
Sd: 2,787
Mean: 3,67
Sd: 2,066
Mean: 1,83
Sd: 0,408
Mean: 10,67
Sd: 1,506
Mean: 19,50
Sd: 11,274
Mean: 2,67
Sd: 2,875
Mean: 14,17
Sd: 9,725
Mean:15,17
Sd: 7,026
Mean: 10,50
Sd: 2,739
Mean: 2,17
Sd: 2,567

Mean:13,17
Sd: 4,215
Mean:0,17
Sd: 0,408
Mean:1,00
Sd: 1,200
Mean:8,17
Sd: 2,401
Mean:0,00
Sd: 0,00
Mean:0,33
Sd: 0,816
Mean:0,00
Sd:0,00

Mean: 4,17
Sd: 2,972
Mean: 3,50
Sd: 1,517
Mean: 2,83
Sd: 3,656
Mean: 11,50
Sd: 3,834
Mean: 19,83
Sd: 9,131
Mean: 0,00
Sd: 0,00
Mean: 17,83
Sd: 8,635
Mean:18,17
Sd: 5,382
Mean: 12,17
Sd: 2,927
Mean: 2,00
Sd: 1,414

Mean:9,50
Sd: 4,183
Mean:0,00
Sd:0,00
Mean:3,67
Sd: 6,563
Mean:10,67
Sd: 4,885
Mean:0,00
Sd: 0,00
Mean:0,00
Sd: 0,00
Mean:0,17
Sd: 0,408

Behavior
Duration (S)
Hiding under
big house
Hiding behind
big house
Hiding tunnel

Hiding total

Sniffling

observer
Gnawing
observer

Paws on

Behind
observers
back
Fleeing

Freezing

Eating hay or
straw

Eating pellets
Drinking

Mean:84,06
Sd:76.67
Mean:217,00
Sd: 138,66
Mean:46,06
Sd: 45,54
Mean:347,13
Sd: 130,86
Mean:60,16
Sd: 15,44
Mean:9,20
Sd:7,43

Mean:63,96
Sd: 48,43

Mean:56,73
Sd: 71,91

Mean:16,90
Sd:5,79
Mean:0,767
Sd:1,60

Mean:37,97
Sd: 22,81
Mean:0,00
Sd:0,00
Mean: 8,00
Sd: 17,44

Mean:58,80
Sd:58.05
Mean:192,30
Sd138,66
Mean:11,13
Sd: 9,48
Mean:263,00
Sd: 95,07
Mean:39,13
Sd: 25,46
Mean:9,30
Sd: 10,56

Mean:166,76
Sd: 110,20

Mean:13,93
Sd:11,85

Mean:16,93
Sd:5,25
Mean:0,133
Sd: 0,327

Mean:116,67
Sd: 48,96
Mean:0,00
Sd:0,00
Mean: 1,167
Sd: 2,858

Sd: 23,81
Mean:86,27
Sd: 97,47
Mean:30,30
Sd: 21,45
Mean:170,20
Sd: 95,09
Mean:48,96
Sd29,70
Mean:0,00
Sd:0,00

Mean:201,53
Sd: 103,30

Mean:24,13
Sd:31,21

Mean:11,96
Sd:5,24
Mean:0,00
Sd:0,00

Mean:90,83
Sd:55,26
Mean:0,00
Sd:0,00
Mean:0,00
Sd:0,00

Mean:53,63



Gnawing
object
Sniffling object
Pushing object
Digging
Walking
Lay/rest
Jumping
Scratching
Shaking
Frisky hops
Stretching
Grooming
Yawning
Socicpositive
Total
Socionegative
Total
Unsuccessful
contact
between sexes
Nosenose

between sexes
Rumba-rumble

Mean:0,33
Sd:0,516
Mean:9,17
Sd: 4,750
Mean:0,00
Sd: 0,00
Mean:0,00
Sd: 0,00
Mean:39,33
Sd: 11,656
Mean:0,00
Sd: 0,00
Mean:0,00
Sd: 0,00
Mean:0,17
Sd: 0,408
Mean:0,00
Sd:0,00
Mean:0,00
Sd: 0,00
Mean:0,00
Sd: 0,00
Mean:0,00
Sd: 0,00
Mean:0,00
Sd: 0,00
Mean:4,33
Sd: 2,503
Mean:1,00
Sd:1,673
Mean:0,17
Sd: 0,408

Mean:0,67
Sd: 0,816
Mean:0,17
Sd: 0,408

Hiding behavior
The frequency ofihiding behind the sheltér significantly change over time 6 2 (2) = 8.455,
p = 0.012.The change is visualized flgure 8. B1: mean 733, Sd 3077, B2 mean 367, Sd
2,066 and B3 mean 30, Sd 1517 Posthoc tests indicated trend for decreadsetween Bl
and B2 (p = 0.09®netailed), no significant decrease between B2 and B3 (p = Odb@d

tailed), andasignificant decrease between B1 arii(B = 0.047onetailed).

Mean:0,17
Sd: 0,408
Mean:4,83
Sd: 4,750
Mean:0,17
Sd: 0,408
Mean:0,00
Sd: 0,00
Mean:37,33
Sd: 10,013
Mean:0,00
Sd: 0,00
Mean:2,00
Sd: 1,673
Mean:0,33
Sd: 0,516
Mean:0,50
Sd: 0,837
Mean:0,33
Sd: 0,816
Mean:0,00
Sd: 0,00
Mean:0,17
Sd: 0,408
Mean:0,00
Sd: 0,00
Mean:3,33
Sd: 1,366
Mean:1,00
Sd: 1,265
Mean:0,50
Sd: 1,225

Mean:1,67
Sd: 2,422
Mean:2,00
Sd: 3,633

Mean:1,67
Sd: 3,141
Mean:1,17
Sd: 0,983
Mean:0,67
Sd: 1,211
Mean:0,00
Sd:0,00
Mean:46,83
Sd: 10,226
Mean:0,00
Sd:0,00
Mean:0,33
Sd:0,516
Mean:0,67
Sd: 0,516
Mean:1,00
Sd: 0,894
Mean:0,00
Sd: 0,00
Mean:0,00
Sd:0,00
Mean:0,00
Sd:0,00
Mean:0,00
Sd:0,00
Mean:1,67
Sd: 1,506
Mean:1,00
Sd:1,095
Mean:0,17
Sd: 0,408

Mean:0,17
Sd: 0,407
Mean:0,17
Sd: 0,408

Gnawing
object
Sniffling
object
Pushing
object
Digging

Walking

Lay/rest

Grooming

Sociopositive
total

Socio negative
total
Unsuccessful
contact
between sexes
Nosenose
between sexes

Mean:0,933
Sd: 2,096
Mean:19,33
Sd: 14,20
Mean:0,00
Sd:0,00
Mean:0,00
Sd: 0,00
Mean:121,20
Sd: 36,60
Mean:0,00
Sd: 0,00

Mean:0,00
Sd:0,00

Mean:4,067
Sd: 2,643
Mean:0,113
Sd: 0,326
Mean:0,367
Sd: 0,898

Mean:2,166
Sd: 2,587

Mean:0,167
Sd: 0,408
Mean:9,80
Sd: 8,35
Mean:0,167
Sd: 0,408
Mean:0,00
Sd: 0,00
Mean:110,73
Sd: 34,93
Mean:0,00
Sd: 0,00

Mean:0,100
Sd 0,245

Mean:6,100
Sd: 2,779
Mean:0,00
Sd:0,00
Mean:2,400
Sd:5,879

Mean:6,800
Sd: 9,680

Mean:4,93
Sd: 11,03
Mean:2,80
Sd: 3,05
Mean:0,800
Sd:1,391
Mean:0,00
Sd:0,00
Mean:149,97
Sd: 13,67
Mean:0,00
Sd:0,00

Mean:0,00
Sd:0,00

Mean:2,400
Sd: 2,773
Mean:0,167
Sd: 0,408
Mean:0,700
Sd: 1,715

Mean: 0,133
Sd: 0,326
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Figure 8.The changes of the frequency*slhiolvdittki ng behi
significantdecreas€p<0.05) between B1 and3&ndi (*) shows the trentbr decreas€p<0.10)
between B1 and B(time schedule see figure.3)

Significant change ovdime was also found for th@urationfhiding behind the shelte(c 2

(2) =7.000, p =0.02%s visualized ifigure 9. B1: mean 217,00, Sd 138,66, BRlean 192,07,

Sd 138,66and B3 mean 86,26, Sd 94,3lhe posthoctestsindicatedno significant decrease
between B1 and B2 (p = 0.5@0etailed), a trend for decrease between B2 and B3 (p = 0.093
onetailed), and significant decrease between B1 and B3 (p = @0dTailed).
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Figure 9. The changes inbehiatdi ¢m ed-ft Ihiws thebsigrifecantt i me .

decreasep<0.05) between B1 and B3 ah¢f) shows the trend for decreagx(.10) between B2 and
B3 (time schedule see figure.3)




When grouping all hiding behaviors together (irrespective of locatierfpund no significant
changeover timein the total number of hiding bout¢c 2 (2) = 4.364, p = 0.123The
frequengeso f A humddrbigsielted (62 (2) =0.381,p=0.83@&ndi hi di ng wunder
(62 (2) =1.091, p = 0.652and theduratiors for fihiding under the tunne@lF(2, 10) = 2.343,
p = 0.146 and fhiding under big shelté(F(2, 10) = 0.047, p = 0.9%did also not significantly
change over time. However, the total time the guinea pigg §png did significantly change
over time F (1.099, 5.495) =11.284, p =0.01B1: mean 347,113, Sd 53,422: mean 263,00,
Sd 38,81land B3 mean 170,20, Sd 38,8Zhe posthoc testsindicateda trend for decrease
betweenB1 and B2 (p = 0.07@netailed), and significant decrease betwe®? and B3 (p =
0.013onetailed) and B1 and B3 (p = 0.02hetailed). The data for the total time of hiding is
visualized infigure 10.
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Scoring session

Figure 10.The changes dhe duration in seconds tiftal hidingbehavior inthe guinea pigs over
time with-* showing a significant decreage<0.05)between B1 and B3, and between B2 andiB3.
(*) shows a trend for decrea@ge<0.10)between B1 and B@ime schedule see figure. he error
bars indicate +/1 standard deviation.

Flight behavior

Thefrequenteso f A f (R €2) n2465, p=0.335 and 8 (2p72t100em= (
0.409 and theduration offifleeingd (F (2, 10) = 2.569, p ©.126 did na showsignificant
changeover time.

Animal human interactions

Significant change over time was found for freguencyfignawing on the observefc 2 (2) =
8.400, p = 0.010 The posthoctests(B1: mean 2,17, Sd 2,182: mean 2,67, S#,88and E3:
mean 0,00, Sd 0,p@hdicatedno significant change betwe8d and B2 (p &1.000, atrend for
change betweeB2 and B3 (p =0.093 and no significant change betweBf and B3 (p =
0.375.

t



The duration ofignawing on the observealsosignificantly changeover time(c2 (2) = 6.909,
p = 0.03). The posthoctestsover BL (mean 9,20, Sd 7,43B2 (mean 9,30, Sd 10,563
(mean 0,00, Sd 0,0@howedno significant change betwe&i and B2(p = 1.000), a trend for
change betweeB2 and B3(p = 0.093) and no significant change betweBfh and B3(p =
0.375) The changes for the frequency and the duration of gnawing are made vidigleen
11 and 12

Frequency "gnawing observer"

B2 B3

Scoring session

Figure 11.The change in the freqoey of the guinea pigs gnawing on the observers clothes over
time.7(*) indicates a trend for differen¢p<0.10)between B2 and B3.
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Duration (s) “gnawing"

B1 B2 B3
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Figure 12.The change of the duration of gnawing on the observers clothes ovei (tijniedicates a
trend for significant differenc@<0.10)between B2 and B3.



The frequency of At aki ng (6f2d3) d 7.913, p m0.G)Tié o b s e
significantly changever timeas visualized irfigure 13. No significant differencevas found

betweernB1 and B2 p = 0234 onetailed), and between B2 and B € 0469 onetailed). A

significant increasbetweerB1 and B3 (p= 0.047 onetailed) was found with the pehlbctests

(B1: mean 8,67, Sd 7,582 mean 14,17, Sd 9,78nd B3 mean 17,83, Sd 8,54
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Figure 13.The change ithe frequency of taking food from the observers hands over #ime.
indicates the significant increage<0.05)between B1 and B3.

The guinea pigs did show significant change for the frequépaws on the observ@over
time (62 (2) = 9.333, p = 0.006The posthoc tes$ (B1: mean 5,00, Sd 4,182 mean 15,17,

Sd 7,03and B3 mean 18,17, Sd 5,38howed significant increase between B1 and B2 (p =
0.047 oneailed), no significant change between B2 and B3 (p = 0.506taileel) and
significant increas between B1 and B3 (p = 0.047 gaded) as shown ifigure 14.



Figure 14.The change in the frequenc y-*sbdwsthesigniisanton t he
increasegp<0.05)between B1 and B2 and between B1 and B3.

The duration paws on the observer did significantly chavge time(F (2, 10) = 7.947, p =
0.009 which is visualized ifigure 15. Thepost hoc teffB1 (mean 63,97, Sd 19,782 (mean
166,77, Sd 44,99B3 (mean 201,53, Sd 42,)Ahowed a significant increase between B1 and
B2 (p = 0.050 ondailed), no significant change between B2 and B3 (0.405aitexl) and a
significant increase betwe®&1 and B3 (p = 0.036 ortailed)

Figure 15.The change dhe duratiorin second®f the guinea pigs having their paws on the
observer over the timet marks the significant increagp<0.05)between B1 and B2, and between
B1 and B3(time schedule see figure.3)he error bars indicate -+1 standard deviation.



