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ABSTRACT

Brazil is the world leader in broiler production and export. It achieved 
this position mainly to its excellent supply chain structure and climate, 
which favor poultry and grain production throughout its territory. 
Although Brazilian egg production is not as important as broiler 
production, this segment presents great potential of increasing its share 
in the global market. However, as elsewhere in the world, Brazilian 
poultry production faces the challenge to balance two elements 
within its supply chain: cruelty and productivity. The consumers of the 
European Union (EU) are very concerned with animal welfare issues. 
In order to increase its share in the European market, and eventually 
in the world market, Brazilian poultry producers must understand the 
effects of production systems on poultry welfare, and try to develop 
systems that are suited for its climate and other production conditions. 
There is a consensus that the natural behaviors performed by poultry 
in intensive production systems allow better welfare. This objective of 
this review is to present scientific research studies that relate different 
behaviors to chicken welfare. Poultry behavior is a reflex of their welfare 
status at a particular moment, and it is related to internal (physiological) 
and external (environmental) factors. Several natural behaviors that 
favor welfare, as well as undesirable behaviors, may be stimulated by 
environmental enrichment. The correct interpretation of the behaviors 
expressed by poultry, including their frequency, duration, and sequence, 
may be used to estimate their welfare.

Animal production is an import sector of Brazilian economy. It 
significantly contributes to the Gross Domestic Product (GDP), in terms 
of products destined both to domestic consumption and exports. New 
technologies applied to products and management practices have 
been developed for field application, aiming at improving producers’ 
productivity and profitability. In order to comply with the European 
Union’s (EU) guidelines for animal protein production, Brazilian poultry 
production needs to undergo a process of adaptation.

In May, 2007, the EU Commission established its new guidelines for 
animal welfare in poultry production, pressured by consumer demand. 
In the EU, there is a growing concern among consumers as to how 
poultry are reared and slaughtered. European consumers are in the fore 
front of the demand of high quality products produced with under 
better welfare conditions, and have spread this concern throughout the 
world. Beaumont et al. (2010) mentioned that European consumers 
frequently perceive that standard commercial poultry production has 
poor animal welfare practices. 

According to Nääs et al. (2008), Brazilian poultry production 
today needs to find a balance between cruelty and productivity. In 
fact, ensuring animal welfare may provide better financial results, 
as it increases the producer’s profit margins and allows maintaining 
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Brazilian chicken export quotas to the EU. França 
(2008) noted that biological studies that define ethical 
limits and guidelines for poultry production foster the 
development of new production practices that may 
ensure good product quality and productivity without 
putting bird welfare at risk.

Gonyou (1994) states that, when animal welfare 
started to be studied, the only behavioral factors 
considered were those related to feeding and 
reproduction. These first studies used as indicators 
of animal welfare reduced life expectancy, impaired 
growth, impaired reproduction, body damage, 
disease, immunosuppression, adrenal activity, 
behavior anomalies, and self-narcotization (Broom, 
1991). However, current studies evaluate additional 
indicators, such as natural behaviors, behavioral needs, 
preferences, behavioral problems, emotional state, 
cognitive abilities, etc.

In the field of ethology, the expression of natural 
behavior is a frequently used tool used to estimate the 
welfare of poultry destined to human consumption. 
According to Bracke & Hopster (2006), natural 
behavior can be defined as the behavior the animal 
normally presents when exposed to conditions similar 
to its natural habitat. Natural behaviors are pleasurable 
and promote biological functions that are meaningful 
to the animal’s welfare. The definition of natural  
behavior, though, does not include the bird’s behavior 
when sick, in flight or during aggression, since these 
are not considered pleasurable situations. 

Considering layer behavioral needs in the design of 
housing facilities optimize their welfare. Mishra et al. 
(2005) verified that ISA Brown layers spent, during 24 
hours, around 97% of the time in the nest, feeding, 
walking, resting, or dust bathing, and that 57% of 
these behaviors did not depend on environmental 
enrichment. It was also observed that hens had 
preferred behavioral sequences, which included 
foraging and comfort behaviors, such as wing-
stretching and preening. 

The present review aims at discussing, albeit not 
exhaustively, scientific research studies on the behavior 
of Gallusgallus domesticus and its relationship to 
welfare. The following behaviors are reviewed: feather 
pecking, scratching, dust bathing, nesting, locomotion 
activities, and aggressive behaviors. These behaviors 
are the most frequently observed in commercial broiler, 
broiler breeder, and layer farming, and therefore, 
monitoring their incidence may contribute to measure 
poultry welfare. 

DUST BATHING

Dust bathing includes a sequence of behavioral 
components. Firstly, the bird pecks and scratches the 
potential dust bathing place, and then sits on a spot 
and starts to gather loose substrate particles around 
its body. Still sitting, the bird flaps its wings to spread 
the particles in the air and to allow them to settle on 
its feathers. It then lies down, rubbing its neck and the 
sides of body on the substrate, and finally shakes itself 
to remove the particles.

According to Duncan (1998), dust bathing removes 
external parasites and improves feather conditions, 
similar to feather preening and may be considered 
a natural behavior (Shields & Duncan, 2004). These 
authors mention that the main function of dust 
bathing is to balance lipid levels in the feathers. There 
are several internal and external factors, including light, 
substrate, presence of parasites, heat, and pleasure, 
that elicit dust bathing. For instance, the frequency of 
dust bathing is related to the bird’s circadian rhythm 
(Vestergaard, 1982). The sight of powdered substrates 
(Petherick et al., 1995), and the presence of light or 
heat (Duncan, 1998) may also stimulate dust bathing.

According to Pereira et al. (2007), it is a mechanism of 
heat loss by conduction. This sequence of movements, 
which involves body rotation and leg stretching, 
may also be considered an exercise, at it makes leg 
muscles stronger, thereby preventing leg deformities 
and walking incapacity (Shields et al., 2004). It is also 
a social behavior, because birds commonly express this 
behavior in groups (Olsson et al., 2002). 

In the study of Shields et al. (2004) with broilers, 
average duration of dust baths was around 15 minutes, 
and no preference among the four types of substrate 
tested (pinewood shavings, rice husks, granulated 
construction sand, and recycled paper) were detected. 
However, during one hour of observation, the 
frequency of litter pecking – a behavior that precedes 
dust bathing – was significantly higher in sand (534 
pecks) than in paper, rice hulls or wood shavings (46, 
54, and 76 pecks, respectively). These preference 
differences suggest that the motivation to find and 
ingest small grits in sand to aid digestion remains 
present even if broilers no longer need them to digest 
commercial feeds. Interestingly, none of the birds in 
that study preferred rice husks to display the complete 
dust bathing behavioral sequence.

Differently from Shields et al. (2004), Wall et al. 
(2008) observed that Hy-Line White and Hy-Line 
Brown layers housed in furnished cages preferred 
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sawdust, and not sand, to dust bathe. However, no 
differences were detected in the time they remained 
on each substrate. Interestingly, when Hy-Line Brown 
birds dust-bathed, there was a higher concentration of 
particles in the air and they presented more pecking 
lesions, indicating that, independently from substrate, 
this strain was more aggressive when expressing this 
behavior. This result stresses the importance of genetics 
and its relation with the environment when aggressive 
behavior is considered (Blokhuis et al., 2007).

NESTING

This behavior precedes ovi position, and consists in 
the search of an adequate place to lay the egg. Hens 
rapidly get in and out of the nest boxes, or build their 
nest on the litter. At the time of lay, the hen enters the 
nest and remains there.

According to Duncan (1998), nesting behavior is 
an example of natural behavior with a predominantly 
internal motivation, that is, it does not depend on the 
external environment. This behavior is expressed or 
attempted to be expressed 1h to 1h30 before lay. If the 
bird is not able to build the nest, this need is frustrated 
and the hen demonstrates its frustration sitting and 
not performing any activity.

Zupan et al. (2008a) observed that layers that do 
not have access to suitable nest sites may present 
an elaborate sequence of nest seeking and building 
behaviors one hour before lay, with apparent 
frustration signs, such as excessive locomotion and 
exploratory activities (Cooper & Appleby, 1996), 
as well as a special vocalization, called gackel-call 
(Zimmerman et al., 2000). In addition, frustration may 
be physiologically expressed by egg retention in the 
eggshell gland (Hughes et al., 1986), resulting in an 
extra calcium layer on the eggshell (Reynard & Savory, 
1999). According to Keeling (2004), these signs 
indicate that the hen’s welfare was compromised by 
the lack of a suitable nest.

LOCOMOTION ACTIVITIES

Studies have shown that the expression of other 
natural behaviors, such as perching and walking on 
ramps, may improve poultry walking ability (Mench et 
al., 2001).

Bracke & Hopster (2006) mention that some 
species-unspecific behaviors, that is, behavior that are 
expressed by several species, such as playing, walking, 
stretching the limbs, turning, standing up and lying 
down normally, are highly beneficial to welfare.

Buijs et al. (2010) observed that the duration of 
the expression of the behaviors of standing, lying, 
scratching the litter or feeding were not influenced by 
stocking density in broiler flocks; however, the duration 
of sitting and preening was shorter at higher stocking 
densities, as well as walking, which was increasingly 
reduced during the last weeks of the flock.

María et al. (2004) associated reduced locomotion 
activity with increased stress caused by the frustration of 
the expression of some behaviors, such as lack of access 
to nests (Duncan, 1998), or by high environmental 
temperatures, in an attempt to exchange heat with 
the litter.

According to Leone & Estévez (2008), there are 
several benefits of environmental enrichment to 
poultry, including more even distribution of birds in 
the space available, which allows more activity and 
locomotion and reduces disturbances and aggression, 
as well as fear and stress.

Using a preference test, Zupan et al. (2008b) 
evaluated nest types (box or litter tray) and laying sites 
for layers. No differences were observed in the number 
of times layers entered the different nest types, but 
their restlessness decreased with laying experience.

SCRATCHING

The behavior of scratching is expressed when the 
bird scratches the litter with its feet in a backward 
movement, and pecks the litter in search of food. 
According to Bracke & Hopster (2006), this behavior 
is very important to the bird because, its higher 
intensity, duration, and incidence indicate better 
bird welfare. Wiepkema (1987) developed a model 
relating the expression of a behavior that results in 
welfare (Sollwert) with how its expression is cognitively 
perceived by a bird (Istwert); the difference between 
these two parameters would determine how the bird 
responds to the environment. When layers are housed 
in battery cages in commercial farms, there are large 
differences between Sollwert and Istwert because, 
among other deprivations, there is no litter available 
for scratching.

One of the consequences of the frustration of 
scratching behavior is the negative behavior of feather 
pecking. Haas et al. (2010) observed that poultry 
may redirect their scratching behavior to pecking the 
feathers of other birds when their foraging possibilities 
are limited. According to the study of Nicol et al. 
(2009), chickens prefer environments that give them 
the opportunity of scratching and preening.
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AGGRESSIVE BEHAVIOR

In addition of expressing behaviors that may 
contribute for their welfare, that is, those promoting 
physical, psychological, and social benefits, chickens 
may also express negative behaviors, detrimental to 
their welfare, when frustrated or frightened.

Freedom from fear and distress is one of the five 
animal freedoms established by the UK government 
in 1965, and later adopted by several international 
bodies as an animal welfare paradigm. According to 
Broom (1991), fear is a preparation for danger or a 
response to a detectable danger. It is associated with 
freezing behavior, tonic immobility, scape attempts, 
aggression, adrenal cortex activity, heart-rate elevation, 
and effects on meat quality. Fear reactions range from 
a mild state of alert to extreme panic, with behaviors 
indicating suffering and welfare impairment (Duncan, 
1998). Beaumont et al. (2006) states that inappropriate 
fear levels should be prevented. When fear is extremely 
high, there may panic, high mortality, and hindering of 
human-animal relationships, whereas excessively low 
levels are detrimental to the animal, because fear is a 
natural response that allows animals to react to danger.

Cannibalism is a behavior detrimental to bird 
welfare, particularly because it causes pain and injuries. 
It is related to severe feather pecking and some authors 
believe it is a result of the genetic selection for the 
improvement of individual performance as opposed to 
social and natural behaviors (Merir & Aggrey, 2003). 
Rooijen (2010) observed that some commercial layer 
strains still carry the wild genotype that has this 
behavior; however, environmental stimuli are required 
for its expression.

Tablant et al. (2000) evaluated the incidence of 
cannibalism and its relationship with mortality in a 
commercial layer farm, and observed that it was the 
third cause of mortality in Babcock White Leghorns 
between 21 and 54 weeks of age reared in cages at a 
stocking density of 150 cm2.Most lesions were observed 
in the cloaca after the peak of egg production. Other 
major mortality causes were peritonitis, neoplasias, 
and hypocalcemia.

Feather pecking was observed in 77% of the 
commercial layer farms surveyed by Huber-Eicher 
& Sebo (2001).This behavior involves pecking and 
possible removal of the feathers of one bird by another 
(Hoffmeyer, 1969), and it is considered by Bracke & 
Hopster (2006) a symptom of negative welfare status. 
According to McAdie & Keeling (2002), feather pecking 
may be classified as: i) gentle, in which feathers are 
nibbled and not pulled out, and the recipient bird does 

not react; and ii) severe, in which feather are vigorously 
pulled and some may be removed, and the recipient 
bird often reacts. While gentle feather pecking may 
be considered a normal exploratory behavior, severe 
feather pecking impairs bird welfare because it causes 
pain (Gentle & Hunter, 1990), and the blood from the 
injuries may lead to cannibalism (Hughes & Duncan, 
1972).

In addition of a welfare problem, feather pecking 
economically affects the egg production industry 
(Brumberg et al., 2011), and therefore, measures to 
prevent such behavior are needed. One possibility is 
genetic selection, but it is not efficient in all strains, as 
the genetic mechanism associated to feather pecking 
still needs to be fully elucidated. Labouriau et al. (2009) 
observed the expression of feather pecking in layers 
has been extensively studied, but further research on 
its prevention is required. Those authors observed 
this behavior along eight generation of layers, which 
evidences that there is a dominant allele affecting 
this behavior, and that this gene is transmitted over 
generations.

According to Harlander-Matauschek et al. (2006), 
feather pecking may lead to feather ingestion, 
stimulating feed passage through the digestive system 
in the same manner as insoluble fiber.

Also, feather pecking is usually considered a result 
of the frustration in expressing scratching behavior, 
depending on litter material (Bracke & Hopster, 2006) 
or dust bathing (Shields et al., 2004), as both behaviors 
have a component associated to pecking movements. 
When there are no natural substrates for pecking, the 
bird replaces them by feathers (Johnsen & Vestergaard, 
1996). According to Dixon (2008), severe feather 
pecking results from motivational frustrations related 
to inadequate litter material, and not to dust bathing, 
as the morphology of feather pecking is similar to that 
associated to scratching, which is different from those 
presented during dust bathing or feather preening.

In the studies of van Krimpem et al. (2007) and Dickey 
et al. (2010), different particle sizes and ingredient 
levels in layer diets did not influence the expression of 
feather pecking. However, van Krimpem et al. (2007) 
found that layers fed coarser diets, independently of 
dietary energy and non-starch polysaccharide levels, 
remained longer at the feeders and engaged less in 
feather pecking behavior than those fed finer diets.

Bilcík & Keeling (1999) evaluated skin lesions in 
layers pecked by others as a function of age, group 
size, and stocking density, and verified that birds in 
large groups were the most affected by severe pecking, 
feather pulling, and cannibalism at any age. Moreover, 
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lighter and younger hens tend to be more affected by 
this aggressive behavior.

Ramadan & von Borell (2008) observed that hens 
reared in cages tended to be more restless and present 
worse feathering, despite not finding any significant 
differences in the expression of feather pulling as 
compared to those reared in an enriched environment. 
Also, the authors observed that feather pecking was 
more frequent in the afternoon, and that the wings 
and tail were the most affected body areas.

FINAL CONSIDERATIONS

Poultry behavior is a reflex of their welfare status 
at a particular moment, and it is related to internal 
(physiological) and external (environmental) factors. 
Several natural behaviors that favor welfare, as well 
as undesirable behaviors, may be stimulated by 
environmental enrichment. The correct interpretation 
of the behaviors expressed by poultry, including their 
frequency, duration, and sequence, may be used to 
estimate their welfare. 
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