
 

 

Department of Physics, Chemistry and Biology 

Master Thesis 

Effect of daytime and age on the avoidance and 

approach behaviour of commercial Danish 

broiler chicken 

Franziska Hakansson 

LiTH-IFM- Ex--15/2999--SE 

 

 

Supervisor: Per Jensen, Linköping University & 

Helle H. Kristensen, Copenhagen University 

Examiner: Jordi Altimiras, Linköping University 

 

 

Department of Physics, Chemistry and Biology 

Linköpings universitet 

SE-581 83 Linköping, Sweden 



 

 

  

Rapporttyp 
Report category 

 
Examensarbete 

D-uppsats 

Språk/Language 

Engelska/English 

Titel/Title: 

Effect of daytime and age on the avoidance and approach behaviour of commercial Danish broiler 

chicken. 
 

Författare/Author: 

Franziska Hakansson 

Sammanfattning/Abstract: 

 

As activity levels of intensively managed broiler chicken vary over time, detailed knowledge on their influence is 

potentially useful to further adjust welfare assessment schemes. Therefore, this study investigated the influence of 

daytime and age on the performance of broiler chicken in two applied fear tests. 

On-farm studies were carried out in 14 flocks of intensively managed broiler chicken. A forced and a voluntary 

approach test were conducted during morning and evening hours and at three different ages (1: 6-12d; 2: 21-24d; 3: 

prior to slaughter). At each observation, avoidance distances (AD) and the number of animals voluntarily 

approaching (VA) an observer were collected.  

No significant correlation was found between daytime and AD or VA. When tested at different ages, daytime and VA 

were significantly correlated (1: r= 0.56*; 2: r= 0.40*; 3: r= 0.64*), but the results were not consistent. At three 

weeks the VA was found to be higher in the morning but at younger age and prior to slaughter, more birds approach 

an observer in the evening. Both, approach and avoidance peaked at three weeks and decreased prior to slaughter. 

Further, the effect of differing observer locations in the chicken house on the behavioural response of broiler chicken 

was studied. A higher proportion of birds voluntarily approached an unknown human in the area close to the main 

entrance door, but the avoidance behaviour was not affected.  

From the results of this study I conclude, that the time of assessment has no effect on avoidance or approach 

behaviour of commercial slow-growing broiler chicken. However, fear related behaviour changed depending on age. 

This makes the applied tests potentially applicable independent of daytime restrictions when performed with birds of 

the same age. 

ISBN 

LITH-IFM-A-EX—15/2999—SE 

__________________________________________________ 

ISRN 

__________________________________________________ 

 

 

Serietitel och serienummer                  ISSN 

Title of series, numbering                     

 

Handledare/Supervisor  Per Jensen 

 

Ort/Location: Linköping 

Nyckelord/Keyword: 

Welfare Quality®, welfare assessment, broiler chicken (Gallus gallus domesticus), fear (avoidance/ 

approach), human-animal-relationship, diurnality of behaviour, daytime dependence 

Datum/Date 

 

2015-05-30 

URL för elektronisk version 

      

Institutionen för fysik, kemi och biologi 

Department of Physics, Chemistry and 

Biology 



 

 

CONTENT 

List of abbreviations ................................................................................... 2 

1 Abstract ................................................................................................ 3 

2 Introduction ......................................................................................... 4 

3 Material & Methods ............................................................................ 8 

3.1 Animals and management ............................................................ 8 

3.1.1 Experiment 1 ............................................................................. 8 

3.1.2 Experiment 2 ............................................................................. 8 

3.2 Tests .............................................................................................. 9 

3.2.1 Avoidance distance test ............................................................. 9 

3.2.2 Stationary person test .............................................................. 10 

3.3 Experimental set-up .................................................................... 11 

3.3.1 Experiment 1 ........................................................................... 11 

3.3.2 Experiment 2 ........................................................................... 12 

3.4 Data analyses .............................................................................. 12 

4 Results ............................................................................................... 14 

4.1 Experiment 1 .............................................................................. 14 

4.2 Experiment 2 .............................................................................. 16 

5 Discussion.......................................................................................... 19 

5.1 Overall conclusion and perspective ............................................ 22 

5.2 Societal and ethical considerations............................................. 23 

6 Acknowledgement ............................................................................. 24 

7 References ......................................................................................... 25 



 

 2 

 

List of abbreviations 

HAR       Human-animal-relationship 

ADT       Avoidance distance test 

AD       Avoidance distance 

VA       Voluntary approach 

SPT       Stationary person test 

FoH       Fear of humans 

ToD       Time of Day 

SE      Standard error 

SD      Stocking density 

 



 

 3 

 

1 Abstract 

As activity levels of intensively managed broiler chicken vary over time, 

detailed knowledge on their influence is potentially useful to further adjust 

welfare assessment schemes. Therefore, this study investigated the 

influence of daytime and age on the performance of broiler chicken in two 

applied fear tests. 

 

On-farm studies were carried out in 14 flocks of intensively managed 

broiler chicken. A forced and a voluntary approach test were conducted 

during morning and evening hours and at three different ages (1: 6-12d; 2: 

21-24d; 3: prior to slaughter). At each observation, avoidance distances 

(AD) and the number of animals voluntarily approaching (VA) an observer 

were collected.  

No significant correlation was found between daytime and AD or VA. 

When tested at different ages, daytime and VA were significantly 

correlated (1: r= 0.56*; 2: r= 0.40*; 3: r= 0.64*), but the results were not 

consistent. At three weeks the VA was found to be higher in the morning 

but at younger age and prior to slaughter, more birds approach an observer 

in the evening. Both, approach and avoidance peaked at three weeks and 

decreased prior to slaughter. Further, the effect of differing observer 

locations in the chicken house on the behavioural response of broiler 

chicken was studied. A higher proportion of birds voluntarily approached 

an unknown human in the area close to the main entrance door, but the 

avoidance behaviour was not affected.  

 

From the results of this study I conclude, that the time of assessment has no 

effect on avoidance or approach behaviour of commercial slow-growing 

broiler chicken. However, fear related behaviour changed depending on 

age. This makes the applied tests potentially applicable independent of 

daytime restrictions when performed with birds of the same age. 
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2 Introduction 

On-farm animal welfare assessment has become more important in 

livestock production within the last years as it considers animal health, 

productivity and product quality of farm animals. This is not only because 

animal (welfare) scientists call for more regulations in animal production to 

prevent the animals from unnecessary suffering (Farm Animal Welfare 

Council, 1992) but also, because consumers are more concerned about food 

safety and quality as well as the environmental impact of intensively 

produced farm animals (Harper and Makatouni, 2002).  

 

There are many definitions of the term ‘animal welfare’ which range from 

‘a state as regards its attempt to cope with its environment’ (Broom, 1988) 

to a more animal based point in which an animal should be healthy and 

have ‘everything it needs’ (Dawkins, 2006). Today agreement exists on the 

statement that animal welfare is multidimensional (Botreau et al., 2007) 

and hence, considers not only the management system in which an 

individual lives and its physical health, but also its mental wellbeing.  

Welfare related research has led to a five year EU project called the 

Welfare Quality
®
, which aimed at developing scientifically based methods 

to perform an overall welfare assessment of farm animals (Welfare 

Quality®, 2014). The collected information makes it possible to assign 

farms and slaughterhouses to one of four categories (poor to good animal 

welfare). This not only for the authorities to register farms with inadequate 

welfare, but also aims at helping individual farmers to improve their on-

farm situation. 

Measuring welfare of farm animals requires consideration of a variety of 

parameters and methods. The classical approach to use physiological 

parameters to assess welfare is considered more objective as they measure 

the real-time health status of an animal. Nevertheless, good welfare does 

not only include physical health of an individual but also the mental well-

being (Dawkins, 2004). Next to physiological indices measures of 

behaviour play an important role in assessing welfare (Broom, 1991). Not 

only can behaviour be studied non-intrusively, it also gives an impression 

about the situation from an animal's perspective (Dawkins, 2006) as 

altering behaviour is used by animals to respond to environmental changes.  

Compared to prior approaches to assess animal welfare that mainly focused 

on the animal's available resources, the Welfare Quality
®
 assessment 

(Barnett et al., 1992) system considers, next to that, more animal based 

measures.  
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Thus, body condition, health aspects, injuries and behaviour play a superior 

role in the assessment protocols, as all together gives information about the 

'outcome of the interaction between the animal and its environment' 

(Welfare Quality®, 2009). The available protocols for poultry, pigs and 

cattle cover different aspects of animal welfare using four main principles: 

'good health, good housing, good feeding and appropriate behaviour'. 

These principles are divided into 12 criteria, which are assessed with one or 

more measures (Welfare Quality®, 2009). To apply the protocol on-farm, 

assessors have to attend training sessions to learn how to use the protocol 

correctly.  

 

Broiler chicken (Gallus gallus domesticus), birds kept for meat production, 

are the fastest growing farm species (Meluzzi and Sirri, 2009) and are 

therefore highly prone to various welfare problems. A strong consumer 

demand for chicken meat stimulated the growth of the broiler chicken 

industry within the last decades. Due to substantial breeding, selection for 

fast growth and intensive management broiler chicken face several 

problems such as severe health issues, decreased walking ability and 

limited possibilities to exhibit natural behaviours (Bessei, 2006; Meluzzi 

and Sirri, 2009). Intensively managed birds are restraint in barren 

environments with minimal environmental stimulation what decreases their 

ability to cope with altering situations (Jones and Hocking, 1999a). With 

the implementation of mechanically provision of food and other resources 

the daily interaction between broiler chicken and humans decreased. 

However, although intensive broiler farming is largely automated, contact 

between birds and humans exists (Zulkifli, 2013) as a stockperson normally 

investigates the animals and the equipment on daily control walks. Even 

though broiler chicken are domesticated for many generations and 

managing of commercial flocks mainly consists of daily routines, these 

might be fear evoking due to their intensity, duration and suddenness 

(Forkman et al., 2007; Jones, 1996). Consequently, sudden changes in their 

environment and exposure to humans are considered the most fearful 

events broiler chicken can experience (Jones, 1996), to which they react 

with freezing, escape or flight behaviour (Meluzzi and Sirri, 2009).  

 

Fear is generally defined as an aversive, emotional state an individual 

might experiences due to the perception of actual danger (Forkman et al., 

2007). This undesirable mental state motivates an individual to avoid 

harmful situations (Hemsworth et al., 1994; Rushen et al., 1999) and thus, 

protects it from injury and promotes its fitness.  
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However, an extreme fear response, such as panic, can lead to increased 

damage and higher mortality rates during management, catching and 

transport of broiler chicken. Prolonged periods of fearful events are further 

considered a major source of stress (Rushen et al., 1999) which can lead to 

the development of health problems and thus, reduce welfare and limited 

productivity (Hemsworth and Coleman, 2010; Hemsworth, 2003; Jones, 

1996; Waiblinger et al., 2006).  

The stockperson’s behaviour is one of the major variables that determine 

the human-animal-relationship (HAR) (Hemsworth and Coleman, 2010) 

and following, the level of fear broiler chicken might develop. A large 

numbers of studies examined the relationship between fear of humans, 

assessed due to behavioural observations, and the productivity of farm 

animals. Subsequent, a high level of fear has often been negatively 

correlated to productivity parameters of farm animals (Barnett et al., 1992; 

Breuer et al., 2000; Edwards et al., 2007; Hemsworth et al., 1989; Jones, 

1996). In poultry, results of fear tests have shown to be negatively 

correlated with peak hen day production (Barnett et al., 1992), egg 

production and egg shell quality (Barnett et al., 1993) in laying hens and 

feed conversion (Hemsworth et al., 1994), first week mortality and meat 

quality (Cransberg et al., 2000) in broiler chicken. Consequently, as 'the 

quality of the HAR can have profound impact on the welfare and 

productivity of farm animals' (Zulkifli, 2013), a measure to investigate this 

relationship is included in the welfare assessment protocol for broiler 

chicken (Welfare Quality®, 2009). Nevertheless, the need to further 

develop and improve assessment methods, especially for fear, remains 

(Appleby et al., 2011).  

 

It is known that broiler chickens activity varies over time, with a main peak 

at approximately 21 to 26 days of age (Nielsen et al., 2003), followed by a 

continuous decrease due to an increase in temperature, metabolic rate, and 

stocking density and consequently, a decrease in the walking ability 

(Newberry et al., 1988). The relationship between age and activity in 

broiler chicken has been reported elsewhere (Bessei, 1992; Newberry et al., 

1988; Nielsen et al., 2003), however, information is rare about diurnal 

activity patterns that might influence the outcome of behavioural tests 

applied to intensively managed broiler chicken. In 1988, Newberry et al. 

reported that broiler chicken raised under experimental conditions 

displayed a clear diurnal rhythm with a peak activity in the morning (8-

9am) and evening (4-6 pm) which was explained to be correlated to the 

stockpersons regular control walk.  
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This was also found by other studies reporting that broiler chickens activity 

follows a diurnal rhythm (Bessei, 1992; Nielsen et al., 2003). However, this 

was only true for birds that were feed with a restricted diet delivered twice 

a day (morning/ evening) but not for birds fed ad libitum. Finally, 

Schwean-Lardner et al. concluded in 2012, that intensive management 

conditions might prevent birds from maintaining a diurnal rhythm.  

As not much is known about daytime dependent behaviour pattern of 

intensively managed broiler chicken, this study aimed at investigating the 

outcome of two applied fear tests in regard to time of day of assessment 

and age.  

Thus, the approach and avoidance behaviour of commercial broiler chicken 

towards an unknown human was investigated at morning and evening 

observations as well as at three different ages. Further, the influence of the 

observer location in the chicken house on the outcome of the applied tests 

was observed. Finally, results of the fear tests were correlated to the 

applied lighting scheme of each farm and the respective first week 

mortality.  

 



 

 8 

 

3 Material & Methods 

Within this study, two experiments were performed. A first experiment 

tested, if the observer location in the chicken house or the time-of-day of 

observation affected the behavioural response of Dutch broiler chicken 

towards humans. This part of the study will be referred to ‘experiment 

one’. However, due to the outbreak of the bird-flue in Holland in the end of 

2014, the age dependent behavioural response of Dutch broiler chicken 

could not be investigated.  

Experiment two investigated the repeatability of approach and avoidance 

behaviour of Danish broiler chicken within days and at different times in 

the rearing cycle and additionally correlated the results to 1
st
 week 

mortality and lighting. 

3.1 Animals and management 

3.1.1 Experiment 1 

In a first experiment Dutch broiler chicken of the one-star 'Beter-Leven' 

label were tested. The mentioned label requires that every house is 

provided with a roofed outdoor run (winter-garden) that is attached to the 

chicken house, enrichment devices (here straw bales) and scattered whole 

wheat in the litter area. The birds, a slow growing strain (JA-757, 

Hubbard), are kept at a maximum stocking density of 25 kg/m² 

(commercial Danish broiler production: max. 42 kg/m²) and usually go to 

slaughter at the age of 55 to 57 days (commercial Dutch broiler production: 

around 42 days). Natural light is provided due to the implementation of 

windows and the attached roofed winter-garden in all chicken houses. A 

semi-natural lighting scheme is required with a continuous dark-period of 

at least eight hours. Two times a day a stockperson walks through each 

house to control the animals and the equipment. 

3.1.2 Experiment 2 

This experiment was performed with commercially housed Danish broiler 

chickens. Tests were performed with birds from different producers of the 

'Majs Plus' label (Rose Poultry), located in Denmark. Broiler chicken 

reared under the 'Majs Plus' label have to be provided with a diet consisting 

of 50% maize, 20% more space compared to commercial Danish broiler 

production (maximum stocking density 32 kg/ m
2
)  and enrichment devices 

(bales of straw, hay, silage). Additionally, a short transportation time of 

maximal 1.5 hours from farm to slaughter is implemented.  
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The birds, a fast growing strain (Ross 308-broilers), are usually slaughtered 

at 33 to 35 days of age. No natural light is provided to the birds and 

lighting schemes differed between producers. 

Two times a day a stockperson enters the house for a control walk. All 

producers provided this study with data about the 1
st
 week mortality of 

each flock. 

3.2 Tests 

In order to assess the bird's fear related behaviour towards humans an 

avoidance distance test (ADT) and a stationary person test (SPT) were 

conducted.  

Both tests are classified as approach tests, with the difference that in the 

ADT an experimenter applies a forced approach while in the SPT the 

voluntary approach of the tested animals is investigated by observing the 

number of birds in a certain proximity to an unknown human. Both tests 

were described in detail for the use with laying hens (Raubek et al., 2007) 

and were experimentally validated for the use in commercial settings 

(Graml et al., 2008).  

Nevertheless, no validation study has been performed for the use of the 

assessment methods in commercial broiler chicken flocks and to the best of 

my knowledge, there have not been any published studies on broiler 

chickens fear dependency on time of observation described in the literature. 

The tests were conducted by the same person who was prior to testing 

unfamiliar to the birds. The female experimenter was wearing the clothes 

and shoes provided by each farm.  

3.2.1 Avoidance distance test 

While walking through the chicken house, every 6
th

 step the experimenter 

turned alternative to the left or to the right and approached a randomly 

selected close individual from a distance of 1.5 m. During the approach, 

one hand was held in front of the body and the other was hanging loose on 

the side. The experimenter approached with an approximate speed of one 

step per second, continuously bending in the knees and lowering the upper 

body until the selected individual withdrawed (lifting the 2
nd

 feed from the 

ground) or was touched.  

The distance from the experimenter's hand to the position of the broilers 

feet prior to withdrawal was estimated (AD). Results were rounded to the 

nearest round number, giving an estimation of the AD in 10 cm steps (AD-

range: 0 to 150 cm, in 10 cm steps).  
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Randomness was performed by selecting the first animal that appeared in 

the experimenters view after turning. Birds that seemed seriously ill have 

not been approached, or if so, the approach was stopped and repeated with 

another individual. The test was repeated until 40 birds' were approached. 

If a bird withdraws due to another reason than the approach, the test is 

stopped and another bird is chosen to perform the test. 

 

Figure 1. Avoidance distance test sequence; approach of a randomly selected individual from a 

distance of 1.5 m with one hand in front and the other hanging loose on the side of the body. 

While approaching, the experimenter continuously bends in the knees and lowers the upper 

body until the animal withdraws or can be touched. 

3.2.2 Stationary person test 

To assess the reaction of the birds to a stationary person the experimenter 

stopped in between the assessment walk and placed herself with the back 

towards the wall or the feeding line in order to remain motionless. 

Following, she filmed a defined area (80x 100 cm) in front of her feet, 

including the tips of her shoes, for two minutes. The video camera (GoPro 

Hero 3+, silver edition, continuous mode: 1 photo/10s) was fixed to the 

experimenters head via a head-mount. The test was performed four times 

per house at different locations. To measure the number of birds in range 

and their reaction towards a stationary person the videotapes were later 

analysed by scan sampling (two minutes, every 10 seconds) counting birds 

that are with at least 30 % of their body in the defined area.  
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Figure 2. Stationary person test procedure. Left: The experimenter stands motionless for a 

period of two minutes and films a defined range (80x 100 cm) in front of her. Right: Picture 

from video recording (scan sampling, every 10 seconds) showing the range and the animals to 

be counted (at least 30% of the body in the area). 

3.3 Experimental set-up  

The experimental setup consisted of a defined assessment walk through the 

house with both a stationary and an approach phases (as done in STROLL 

test: Cransberg et al., 2000). After entering the house, the experimenter 

walked down one side parallel to the drinking/ feeding equipment at a 

distance of 1 m, with a speed of approximately one step per second. An 

ADT was performed at every 6
th

 to 8
th

 step, depending on the size of the 

house (approach of a total number of 40 birds per assessment walk). Every 

30
th
 step a SPT was performed and repeated four times per house at 

different locations.  

3.3.1 Experiment 1 

Within this part, four flocks of three weeks old and two flocks of five 

weeks old mixed gender JA-757 broilers from one producer located in the 

south of Holland were tested. Tests were performed in the morning and 

evening hours and each time at different predefined locations in the house. 

Location one (I) and two (II) were in the front part of the house, with the 

former being close to the main entrance door and the latter being at the 

winter-garden side. Location three (III) and four (IV) were in the back of 

the house, with the former being at the winter-garden side and the latter at 

the wall side (Fig. 3). 
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Figure 3: Non-scaled figure of a Dutch chicken house, with the roofed winter-garden, the main 

entrance doors and feeder/ drinker lines. For experiment one, the chicken house was divided 

into four test locations (I: Entrance area/ close to the main door, II: Entrance area / close to 

the winter-garden, III: Back area/ close to the winter-garden, IV: Back area/ at the wall side) 

in which both, the ADT and the STP were performed. 

3.3.2 Experiment 2 

Nine flocks of female and male Ross 308-broilers from three producers 

were investigated (flock size average: 25.500). Each flock was tested twice 

a day, in the morning (before 11:00) and the evening (after 17:00). 

Additionally, each flock was investigated at three different ages which are 

a young (day 6-12), a middle age (day 20-24) and prior to slaughter (day 

33- 35). Additionally, data about the lighting schedule (Producer 1: 6h of 

light divided into 2 phases am/ pm; Producer 2: 4h of light at night, 

continuously; Producer 3: 8h of light, continuously) and the first week 

mortality was obtained from each farmer. 

3.4 Data analyses 

Statistical analyses were done in SPSS version 22. A Kolmogorov- 

Smirnov test was used to test the data for normal distribution, giving that 

the data was not normally distributed.  

For the avoidance distance test data is presented as medians plus 

interquartile range (due to non-normally distribution of the data, lower 

sensitivity to outliers). For the stationary person test results are given as 

means ± SE. Mann-Whitney-U test of independent samples was used to test 

the difference in the distribution of the individual data sets.  
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Spearman rank order correlation was used to investigate the effect of the 

observer location on avoidance and approach behaviour as well the 

correlation between results of the applied tests, lighting and first week 

mortality. The significance level for all tests was 0.05.  
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4 Results 

4.1 Experiment 1 

When testing the approach and avoidance behaviour in different observer 

locations in Dutch chicken houses, an influencing effect of the chosen 

location on the behaviour of Dutch broiler chicken was observed (Fig. 4).  

The observer location in the chicken house influenced the number of 

animals that voluntary approached an observer. Significantly more birds 

approached an observer in location one, which was the area close to the 

main entrance door, compared to location two (U= 6012, p< 0.001), three 

(U= 5720, p< 0.001) and four (U= 6004, p< 0.001). However, this could 

not be confirmed for the avoidance distance, which did not differ 

significantly between different observer locations. 

 

Figure 4: Overall fear behaviour of Dutch broiler chicken at four different observer locations 

(I: Entrance area/ close to the main door, II: Entrance area / close to the winter-garden, III: 

Back area/ close to the winter-garden, IV: Back area/ at the wall side). Voluntary approach 

behaviour given as mean number of animals in defined range (error bars: 95% confidence 

interval) and avoidance behaviour given as median avoidance distance (box: IQR/ 25
th
 to 75

th
 

percentile, error bars: smallest and largest non-extreme value). * indicates significance at the 

5% level. 

Results of the observations performed in the morning and the evening 

hours produced evidence for the influencing effect of time-of-day on the 

behavioural response of Dutch broiler chicken towards humans.  

Both, approach and avoidance were found to be significantly correlated to 

time of day (AD: r= -0.21, p< 0.001; VA: r= 0.48, p< 0.001; Fig. 5). 
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The median avoidance distance was found to be longer in the morning 

(60cm, IQR= 45- 100 cm) than in the evening (50 cm, IQR= 30- 80 cm). 

The mean voluntary approach was found to be significantly higher in the 

evening (50.5  1.65) than in the morning (23.82  1.19). Following, at 

times were the birds displayed a longer avoidance distance, the approach 

behaviour towards an unknown human was low. 

 

However, the statistical significant difference from the data set of the 

avoidance distance measured in the morning and in the evening is not 

considered biological relevant, as the distances were estimated and rounded 

to the next full number (in 10 cm steps).  

 

Figure 5: Overall and age dependent approach and avoidance behaviour of Dutch broiler 

chicken assessed twice a day. Results are given as mean number of animals in defined range 

(error bars: 95% confidence interval) and avoidance behaviour given as median avoidance 

distance (box: IQR/ 25
th
 to 75

th
 percentile with median; error bars: smallest and largest non-

extreme value). * indicates significance at the 5% level. 
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4.2 Experiment 2 

The results of the applied tests produced by this study are listed in Table 2.  

For Danish broiler chicken assessed in this study, no correlation between 

daytime and the outcome of the ADT (r= 0.23, p= 0.35) or the SPT (r= 

0.01, p= 0.56) was found.  

 

TABLE 1. Overall and age dependent approach and avoidance behaviour of 

Danish broiler chicken assessed twice a day. Results are given as median 

(and interquartile range) for the avoidance distance and as mean (± SE) for 

the approach behaviour. Non-significant results are labelled ‘ns’. 

  Time of day  

Applied fear test  Age Morning Evening p 

Median avoidance 

distance [cm] 

Overall 

  

 

40 (20- 60) 

 

 

40 (20- 70) 

 

 

ns 

 1 

2 

3 

50 (30- 70) 

50 (20- 70) 

30 (10- 50) 

40 (30- 60) 

50 (20- 80) 

40 (10- 60) 

ns 

ns 

ns 

Mean number of birds 

in range 

Overall 

  

 

10.3 ± 0.4 

 

 

9.5 ± 0.3 

 

 

ns 

 1 

2 

3 

4.7 ± 0.4 

15.5 ± 0.7 

10.1 ± 0.4 

4.9 ± 0.3 

12.5 ± 0.5 

11.9 ± 0.4 

0.03 

0.01 

0.00 

 

Overall, the birds displayed the same median avoidance distance towards 

an unknown observer in the morning as in the evening. When tested at 

different ages in the rearing cycle, no differences between the median 

avoidance distances of morning and evening observations was found. 

When investigating data from different age classes of broiler chicken, no 

differences in the distribution of the distances were found. However, a 

lower avoidance distance was displayed by the broiler chicken prior to 

slaughter, as expected. 
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The mean number of birds voluntarily approaching an observer differed not 

between morning and evening testing. Nevertheless, significant differences 

between morning and evening observations were found when looking at the 

different age classes. However, the results are not consistent. Significantly 

more birds approached an observer in the evening at a young age and prior 

to slaughter but at a middle age, voluntary approach was higher in the 

morning than in the evening.  

As only a low number of animals approached at all ages in a total of four 

trails per house the obtained statistical significant differences are not 

considered biological relevant. 

 

Figure 6: Age dependent approach and avoidance behaviour of Dutch broiler chicken assessed 

twice a day. Results are given as mean number of animals in defined range (error bars: 95% 

confidence interval) for the voluntary approach and avoidance behaviour was given as median 

avoidance distance (box: IQR/ 25
th
 to 75

th
 percentile with median; error bars: smallest and 

largest non-extreme value; dots: extreme outliers). * indicates significance at the 5% level. 

 

Data about the lighting schedule and first week mortality was obtained 

from each farm and was investigated in regard to fear related behaviour of 

broiler chicken towards humans.  

No correlation between first week mortality and avoidance distance was 

found (r= 0.04, p= 0.11). However, first week mortality was significantly 

correlated to the voluntary approach of the birds, but only at the middle age 

(r= -0.17, p< 0.001) and prior to slaughter (r= -0.17, p< 0.001). The 

avoidance distance displayed by broiler chicken of different producers was 

not correlated to their applied lighting scheme (r= 0.001, p= 0.8) but on the 

contrary, the voluntary approach was (r= -0.4, p< 0.001).  
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Consequently, at farms with a lower amount of darkness hours provided to 

the birds a lower number of approaches toward an unknown human were 

observed.  
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5 Discussion 

In 2014, approximately 110 million broiler chicken were produced by 

about 185 Danish producers (Landbrug og Fødevarer, 2015). Fear, social 

stress and injurious pecking are the main behavioural problems the modern 

broiler industry is facing (Jones and Hocking, 1999b). Increased and 

permanent fear is considered an undesirable state of suffering (Jones and 

Waddington, 1992) and moreover, fear of humans is regarded a serious 

welfare issue (De Jong et al., 2012). Already in 1965, the so called 

Brambell Committee (Farm Animal Welfare Council, 1992) proposed in 

their ‘Five Freedoms’ that intensively-housed livestock should be free from 

fear (Brambell, 1965). Although fear protects an animal from harmful 

situations and promotes its fitness through motivating it to avoid potentially 

harmful situations (Hemsworth et al., 1994; Rushen et al., 1999), intense 

and persistent fear is known to be a major source of stress (Rushen et al., 

1999) leading to health problems and limited productivity (Jones, 1996).  

Even though farm animals have been domesticated for a long time, humans 

and sudden changes in their environment are still the most frightening 

events they might encounter (Boissy, 1995; Jones, 1996). The stockpersons 

behaviour is a major variable in determining fear in livestock (Hemsworth 

and Coleman, 2010) and thus, the assessment of the human-animal-

relationship is included in welfare assessment protocols. However, not 

much is known about influencing effects, such as diurnal and age 

dependent behaviour patterns or location dependent habituation, on the 

behaviour and performance of broiler chicken in fear assessment tests. 

Therefore, this study investigated the influence of daytime, age and the 

observer location on avoidance and approach behaviour of intensively 

managed broiler chicken. 

A first experiment, conducted with Dutch broiler chicken of the ‘Beter-

Leven’ label, produced evidence for the influencing effect of the observer 

location in the chicken house on the voluntary approach behaviour, but not 

on the avoidance of birds towards an unknown human. This might be 

because the applied tests investigate different perceptions of the birds 

towards humans. Forceful approach, as performed in the avoidance 

distance test, gives information about the fear of humans the animals might 

experience. In contrary, the stationary person test measures the approach 

the birds do voluntarily towards a human and thus, their underlying 

motivation to perform an action.  
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When testing the single observer locations against each other, more birds 

approach an observer in the location close to the main entrance door. As 

human pass by this location more often to enter or exit the house, the birds 

in this location might be more habituated towards humans. However, the 

avoidance distance was not different in this location. This might be because 

all birds in a flock might have the same overall level of fear of humans but 

due to habituation and regular visual contact (Zulkifli et al., 2002), the 

birds close to the entrance might be less fearful and thus, more motivated to 

approach a human than birds in the back of the house.  

When analysing the effect of the daytime of assessment on the fear related 

behaviour responses towards humans, the two experiments produced 

different results. In the Dutch system, a significant higher avoidance of an 

observer has been seen at morning observations, while at the same time 

voluntary approach towards a stationary person was found to be lower 

compared to evening observations. This follows the suggestion that when 

the level of fear is high birds will avoid an unknown person by displaying a 

higher avoidance distance and simultaneously show less voluntary 

approach.  

However, this relationship could not been confirmed in experiment two, 

when testing broiler chicken reared under Danish conditions. No 

correlations were found between daytime of assessment and approach or 

avoidance behaviour of Danish broiler chicken reared after the ‘Majs-Plus 

label. Although significant differences between morning and evening 

observations were found for the approach behaviour, these were not 

constant as at three weeks of age more animals approached an observer in 

the morning while prior to slaughter approach was higher in the evening. 

When comparing the results of the two experiments, this study produced 

some evidence for a diurnality of fear related behaviour patterns. However, 

the existence of these patterns might be depending on the management 

system and especially, the lighting regime (Nielsen et al., 2003), as light is 

a major factor regarding broiler chickens performance and activity 

(Newberry et al., 1988).  Many regulatory systems within a bird are 

affected by light (Kristensen et al., 2007) and hence, the applied lighting 

scheme may have an impact on the bird’s behaviour. While the Dutch 

system uses a semi-natural lighting scheme due to the implementation of 

windows and eight hours of continuous darkness at night, the systems in 

Denmark is fully artificial. The chicken houses do not have windows and 

darkness is provided four to maximum eight hours per day, sometimes 

divided into two periods, depending on the producer.  
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In this study the avoidance distance was not correlated to the applied 

lighting schemes, but the voluntary approach was. Consequently, at farms 

with a lower amount of darkness hours provided to the birds, lower 

numbers of approaches towards an unknown human were observed. It is 

known that long day-lengths not only disturb diurnal patterns of broiler 

chicken (Sanotra et al., 2002) but also prevent them from establishing a 

diurnal rhythm (Schwean-Lardner et al., 2012). As Alvino et al. suggested 

in 2009, this might be due to the lack of light differences between day and 

night which prevents the birds from synchronizing diurnal rhythms. Longer 

day-lengths do not only negatively affect the sleep patterns of broiler 

chicken (Blokhuis, 1983) but also feeding, and are thus considered a 

welfare concern (De Jong et al., 2012). Additionally, Bayram and Özkan 

found in 2010 that birds reared with longer days are more fearful which 

goes along with earlier findings demonstrating that shorter days (due to 

longer dark-periods) can reduce fearfulness (Sanotra et al., 2002).  

Generally, Danish birds showed an overall lower avoidance but also a 

lower number of voluntary approaches towards an unknown human 

compared to Dutch birds. The overall voluntary approach of Dutch animals 

towards an observer was double to five times higher in morning and 

evening observations respectively, compared to Danish birds. This might 

be due to strain differences, with the Dutch broilers being a slow growing 

and the Danish birds a fast growing strain. It is well-known that slow 

growing strains are overall more active than fast-growing strains (Nielsen 

et al., 2003) because of a better walking ability and increased health, but 

also because of a slower increasing stocking density.  

When investigating the fear related behaviour displayed by Danish broiler 

chicken at different ages, a clear pattern was found. Avoidance behaviour 

was low at one week of age, peaked at three weeks of age, which was 

found to be the age of main activity in poultry (Cornetto and Estevez, 

2001), and decreased to a minimum prior to slaughter. This was also true 

for the results of the stationary person test, although prior to slaughter 

voluntary approach declined only little and was lowest at one week of age. 

The lower level of fear displayed by Danish broiler chicken prior to 

slaughter may be explained by a reduced mobility due to an increased 

stocking density at that age. Thus, avoidance and approach are correlated to 

the age of the birds as they get more immobile at the end of the rearing 

cycle (Bassler et al., 2013).  

However, an appreciable number of birds voluntary approached an 

observer prior to slaughter.  
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This is in accordance to results from Bokkers and Koene (2003), who 

found that the ability to perform various activities but not the motivation of 

fast growing broilers decreased with age because of an increased live 

weight. Further, the different tests applied are ‘not alternative ways of 

measuring fear, but rather measures of different aspects of the relationship 

between people and animals’ (de Passillé and Rushen, 2005). Hence, the 

avoidance distance test gives an overview about the general fear of the 

birds towards humans as the approach is forceful and independent from the 

motivation of the animals (Forkman and Keeling, 2009). In contrary, the 

stationary person test measures the voluntary approach, depending on 

feelings, motivation and emotions, hence, the reaction will not be as strong 

as when performing an ADT (Waiblinger et al., 2006). 

 

5.1 Overall conclusion and perspective 

From the results of this study I conclude, that the time of assessment has no 

effect on avoidance or approach behaviour of commercial broiler chicken, 

that are managed under artificial light conditions. Nevertheless, lighting 

and enrichment practices might have a significant effect on the level of fear 

broiler chicken experience and display.  

In both studies, broiler chickens avoidance and approach behaviour was 

only assessed two times a day, in the morning and evening hours. For a 

better understanding of daytime depending behaviour, both tests should be 

performed more often. As activity and behaviour of chicken changes 

depending on darkness periods and feeding time, it might be worth 

investigating fear related behaviour prior to and after darkness hours.  

Under intensive management conditions, the applied tests appear to be 

potentially applicable independent of daytime restrictions. However, age 

and the observer location in the chicken house can possible influence the 

outcome of applied fear assessments. Hence, data collection spots chosen 

should always be evenly distributed in the whole house and tests applied to 

birds of different age should not be compared. 
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5.2 Societal and ethical considerations 

The welfare of intensively managed animals is of great importance in 

modern society, and to improve welfare of farm animals, the behaviour 

must first be studied in every way possible. This study provided 

information about restrictions and influencing effects that may alter the 

performance of broiler chicken in applied fear assessment tests performed 

after the Welfare Quality® protocol (Welfare Quality®, 2009). 

Identification of those effects may enable further adjustments of such 

protocols to guarantee the accuracy of the applied assessment on-farm.   

This study was performed with the consent of each farmer. The observer 

never visited a farm alone and was most of the time under supervision of a 

stockperson. As the observed birds were kept for commercial use the 

observer followed the regulations regarding bio-security and the rules of 

each farm precisely. This study was an ethological approach and thus, there 

was no need to touch or pick up birds for closer observation. Additionally, 

the performed tests were conducted in a way similar to the daily routine 

walks of the stockperson and by this, only induced a low level of stress to 

the animals.  
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