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ABSTRACT

Well being of animals had been historically a public concern, since

the beginning of human kind history. As world’s population grows there

is a need for food including meat. In the last decades there has been a

great improvement in poultry production based on the careful control

of several aspects, among which nutrition and management

(environment, health and rearing systems). Nowadays, the search for

good welfare conditions is a global tendency in animal production;

however issues surrounding farm animal welfare or well-being, such as

definitions, measurements, interpretation, and perception, continue to

be controversial. It is known that the result of a broiler not adequately

housed is a direct loss in production which leads towards a thought that

health, welfare and productivity are intimately connected. In the other

hand hints are found in the observation of behavioral responses as well

as vocalization, which may provide more precise assessment to welfare.

This has been possible due to the use of information technology applied

to the field of ethology as well as the multidisciplinary view of the

problem. This text provides a review on broiler’s welfare issues since its

definition to several way of trying to assess it adequately.

INTRODUCTION

The domestication of animals for food was an integral part of the

development of agriculture as well as humankind, and along the years

in which humans have interacted with animals since their domestication,

changes have been made in both animals and their husbandry.

Animals well being is historically a public concern. In the Kahoun

papyrus, dated from around four thousand years ago and found in the

1990s, there are observations regarding special care for domestic

animals. Maschio (2006) describes that norms and obligations to be

followed by humans to ensure animal health were also found in the

Hamurabi code. Buda preached a harmonious and virtuous relationship

with all living beings. In the Book of Animals, the philosopher Aristotle

wrote the first rules based on animal observation, describing specific

behaviors, such as walking of horses, as well as their reproduction.

Pythagoras also asserted that it should be considered right to be good

to animals. It was only after the Cartesian era that the ethical behavior

of humans relative to animals was reversed.

The remarkable improvements in the efficiency the production of

poultry and other livestock occurring in the last fifty years are reported

by several authors (Cast, 1981; Mench, 1986; Albright, 1986). In the

United States, for instance, the number of eggs annually laid by hens

doubled during this period, while the amount of feed consumed for

each egg produced has decreased in nearly 50%. Due to this

improvement in egg production and feed efficiency, the cost of eggs to
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DEFINITIONS

There is a general agreement around the definition

of animal welfare, meaning a balance between the

animal itself and its surrounding environment. In

practice, this can be understood as providing them

sufficient health and comfort, as well as avoiding stress

of any order. After all, if a broiler is not adequately

housed, there is a direct loss in production. This leads

to the thinking that health, welfare, and productivity

are intimately connected.

A scientific assessment of animal welfare was earlier

compiled by Fox (1994), who studied welfare

determinants; cognitive ethology; self-awareness; and

animal consciousness, feelings, and suffering. Duncan

& Petherick (1991) differentiated needs from desires,

sensing from detecting, and perception from learning

and awareness, among other concepts. More recently,

some authors support the idea that welfare is mainly

(Dawkins, 1990) or solely (Duncan, 1993) dependent

on what the animal feels more than its response. Animal

welfare is currently a major requirement for intensive

poultry production. Beak trimming, stocking density,

free access to feed, heat stress, and air pollutants

became important issues, which are regulated in

several countries. At the same time, the lack of

effective assessments of animal welfare represents a

great difficulty for the establishment of welfare

regulations, and for the evolution of animal welfare

knowledge per se.

However, it is clear that broilers reared under semi-

intensive conditions presented lower mortality (Table

2), and lower litter moisture as compared to

conventionally reared birds.. In addition, free-range

birds presented less problems and lower footpad burns,

at an Odds Ratio
1

 of 4.5, in comparison to broilers

reared under conventional conditions. This was favored

by the fact that, under semi-intensive rearing, birds

are allowed to walk freely, as well as being exposed

to natural photoperiod.

1

 Statistical ratio that allows comparison between occurrences.

Poultry rearing under extensive or semi-intensive

conditions would be an interesting way to provide

poultry welfare, if it were not for Avian Influenza

(H5N1), which emergence poses a threat to poultry

production internationally. Restricting animal housing

facilities for broilers and other livestock became a

biosafety issue. This is a return to the initial idea of

housing animals together inside a facility to control the

direct effects of weather, and to manage them more

easily.

Table 2 - Mean productive indexes in rearing conditions A and

B (conventional and free-range).

Production indexes Rearing conditions

A (conventional) B (free-range)

Mortality (%) 5.32
a

1.34
b

Weight gain at slaughter (kg) 2.58
a

2.10
b

Feed conversion 1.97
a

2.98
b

Age at slaughter (days) 45 80

Means followed by different letters in the row are different (p<0.05).

ANIMAL WELFARE CONCEPTS AND

the consumer has risen by only 40% since 1925, which

is considerably less than the cost increases of most

other consumer goods (Albright, 2006). Similar trends

also occurred in beef, pork, poultry meat, and dairy

production.

Many factors contributed to these improvements,

such as sophisticated techniques of selection; advances

in the detection, treatment, and prevention of diseases;

mechanization of farm labor; as well as the

development of nutritionally balanced feed. The

adequate use and management of light and

temperature-controlled housing provided protection

from weather extremes, and allowed the control of

the photoperiod necessary to stimulate growth and

reproduction.

Meanwhile, in the 90s, some authors considered

that semi-intensive free-range broiler or layer

production by promoted better animal welfare

(Bastianelli, 2001; Heier et al., 2002). Studies in

literature (Singh et al., 2001; Hellmeister et al., 2003)

report the genetic development of hardier chickens,

with higher resistance to heat stress, as these have

higher efficiency in dissipating sensible heat as

compared to birds with larger feathering. Studying

production data from free-range and conventionally

rearing broilers (Table 1), Lima & Nääs (2005) found

expected differences, especially when considering that

flocks of both bird types presented different times to

achieve the same slaughter weight.

Table 1 - Mean productive index in both rearing conditions A

(conventional) and B free-range.

Production indexes Rearing conditions

A (conventional) B (free-range)

Feed intake* 4.73 6.02

Production index (PI)** 2.70 0.83

Daily weight gain (DWG, kg) 0.06 0.02

*FC = total feed intake (kg)/ total production of broiler (kg). **PI =

(DWG. F)/FC. 100.
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Dawkins (2003) summarized animal welfare

concerns on in two questions: “Are the animals

healthy?”, and “Do they have access to what they

need?” Whereas the first question is relatively easy to

answer, the second one has a certain level of

complexity, as it involves concepts which are not very

well understood under the engineering standpoint,

because they cannot be straightforwardly measured.

On the other hand, these issues are transversal to

different fields of knowledge (Animal Science, Physics,

Veterinary Medicine, etc.), which need to exchange

ideas in order to find the way forward.

Beyond definitions of welfare, remains the issue of

how it is assessed. European animal welfare

administrators and academics accepted behavioral

needs as a kind of doctrine. In the United States, issues

related to animal behavior, physiology, the external

appearance of animals, ways of expressing emotion,

learning processes, and behavioral needs are still being

discussed. Research and interpretation concerning farm

animal perception and cognition are still needed in

order to be better understood (Albright, 2006).

The approval of legislation regulating animal

production in England and in the European Union has

been a complex process (Ewbank, 1988), and similar

legislation has been proposed by animal welfare

groups in the United States and other export countries.

A growing number of American agricultural commodity

groups have developed guidelines and codes of

practice on animal welfare. Guides voluntarily

produced by the processing industry provide good

examples of the ethical establishment of priorities in

animal care and handling, as well as in the self-

controlling nature of industry. In order to understand

the regulations and the limits of their application, it is

necessary to provide definitions to specific terms, as

follows:

1. Cruelty is defined as being indifferent to pain or

suffering;

2. Producer-caused animal suffering has been

categorized in three areas as:

• Neglect: failing to provide an animal with a

vital requirement, such as food, water, or shelter;

• Abuse: willfully harming an animal with an

instrument of harm; and

• Deprivation: limiting an animal’s freedom or

preventing an animal from associating with

others of its kind (Ewbank, 1980).

3. The five freedom are expressed as:

• Freedom to express natural behavior

• Freedom of not experiencing hunger or thirst

• Freedom of illnesses

• Freedom of movement

• Freedom of not experiencing fear or threat

Most humane societies are able identify animal

suffering, and proceed legal prosecution. Cases of

deprivation are difficult to understand or resolve, as

they involve the denial of certain needs of the animal’s

environment. In some cases, these needs have not

been definitely established (Albright, 2006). The

Brambell Report (1965), one of the first publications

on the well-being of animals, states that farm animals

can suffer, and that they have behavioral needs.

Further research and interpretation concerning farm

animal perception and cognition are still needed

worldwide.

Meanwhile, economists try to understand the impact

of welfare issues on trade and producer’s profit. Figure

1, adapted from McInerney (2004a), shows how to

find the appropriate point where the use of welfare

principles may be translated into an added value to

poultry.

Natural welfare (A) in Figure 1 is the point where

the animal feels free to act , using the same feeding

patterns, social grouping, mating behavior, rearing

young, establishment and maintenance of maintaining

territory, aggression and imposing social dominance

(Eath & Keeling, 2003) as in nature, which is clearly

distinct from domestication and commercial production.

Maximal welfare (B) is understood as the best condition

A= Natural welfare ; B= Maximal welfare; C= Welfare breakdown;

D= Minimal’ welfare; E= Appropriate’ welfare

Figure 1 - Conflicts and choices between animal welfare and

productivity. (Source: Edwards, 2004a)
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attainable offered within the environment of

domestication. Apart from some restrictions on natural

behavior, the best possible food, shelter, space, physical

comfort, health, safety, social interaction, etc. are

provided. (McInerney, 2004a; Edwards, 2004b).

Minimal welfare point (D), from the human standpoint,

is where the major trade-offs are made between animal

welfare and human interests, and the husbandry

conditions are at the lowest acceptable limit. This point

may indicate the boundary of cruelty. Appropriate

welfare point (E) is determined through human

preferences, and some trade-offs are made between

animal welfare and meeting human interests. Animal

response depends on the management adopted by the

farmer. This means the anima have no choice, even in

terms of time of slaughter. According to McIrney,

animals have no possibility of making any choices..

From the standpoint of economic analysis,

McInerney (2004b) defines farm animals as simply one

of the resources employed in the economic activity of

livestock production – an activity driven by the

economic forces and incentives of human food supply.

In particular, they are a resource classified within the

capital category – either as working capital (laying

hens), goods in progress (broilers), or investment capital

(grandparent broiler stock). The key point is that they

are subjected to the same considerations as any other

production input. Their value and importance is explicitly

derived from what they contribute to the economic

output of the production process; and the care they

receive is logically determined by what is necessary to

sustain productivity at the appropriate level during the

appropriate period, in order to obtain maximum returns

from the input.

WELFARE, LEGISLATION AND RIGHTS

Regarding strictly the legislation on animal

protection, the first known law was voted in the

Massachusetts Bay colony, United States, in 1641. This

law stated that nobody could exercise tyranny or cruelty

to any animal, which was a helper in human tasks.

Another pioneer legislation instituted to protect animals

against cruelty was adopted in France, in 1850, and

proven cruelty to animals could result in fines or

detention. Law, according to the law researchers, is

based on habits and traditions; however, laws are made

to provide for every demand, and not for specific

demands of a specific need (Martins, 2002). Therefore,

how could it be possible to establish the limits to

animal’s rights without knowing exactly which their

well-being needs are? And also, as the rights are

established, how to ensure them, and how to proceed

in order to protect them? There are no definite answers

to these questions.

The first initiative in the Brazilian federal legislation

to prohibit animal abuse and cruelty was issued in 1924,

prohibiting public fights of bulls and/or birds, or any

other attitude that could cause visible pain or suffering

to animals. In 1934, the Brazilian federal legislation

declared that all animals were protected by the State,

but the few regulations on this matter were not known

or obeyed by the general public, or even enforced by

the government. In 1998, with the Brazilian Constitution

revision, all matter related to fauna, flora, etc. (including

domestic animals) was related to environmental issues.

This generality led to the need of specific bill of law to

aid the organization of regulations and procedures

relative to animal rearing, transport, and other matters

related to the agribusiness. However, Brazilian

legislation is obsolete in the view of international market

demands for new actions.

In 1978, UNESCO issued Universal Declaration of

Animal Rights, which text starts asserting that all

animals have rights. Husbandry conditions described

in the text leave producers broadly comfortable with

how animals are managed. These conditions

correspond to an overall image of the desired or

appropriate welfare standard accepted in our society.

It represents the economic optimal position as defined

in its broadest sense.

In the animal welfare movement, there is concern

on consciousness of suffering (Harrison, 1964; Dawkins,

1980; Singer, 1990; Mason & Singer, 1990; Fox, 1994).

Animal welfare activists assume that animals may be

conscious of suffering as if the structure of their

nervous system or their reactions to stimuli were similar

of those in humans. The reactions of farm animals to

stimuli of pain or fear are expressed as follows,

according to Baker (1948):

• the struggle to escape,

• the contortion of parts of the body, especially

the face,

• the production of sounds that are unusual in the

ordinary course of life, and that are either loud

or piercing.

The concept of minimal welfare is practically the

most amenable to definition and specification, as its

standards are embodied in much the formal legislation

and related legal instruments designed to safeguard

animal welfare. Below this minimal standard, the
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animals are regarded as being subject to cruelty. This

is the boundary beyond which the exploitation of

animals would be regarded universally in society as

being unacceptable. In this aspect, the following

questions need to be answered: What is the distinction

between animal welfare and animal rights? Animal

welfare usually reflects people’s concern for the

humane treatment of animals, and it is regarded as

more representative of the mainstream of society.

Today, animal welfare appears to have obtained

growing support from society at large. In contrast,

proponents of animal rights hold that animals must not

be exploited in any manner. Animal rights advocates

believe that animals have basic rights, such as to be

free from confinement, pain, suffering, use in

experiments, and death for reasons of consumption

by other animals (including humans).

Thus, animal rights extremists oppose to the use of

animals for food, for clothing, for entertainment, for

medical research, for product testing, as seeing-eye

dogs, and as pets. Currently, animal rights doctrine is

essentially philosophical, anti-vivisectionist, vegetarian,

pro-activist, moralistic, and generally urban-based

(Albright, 2006). In a radical way, animal rights

proponents believe that humans have evolved to a point

where they can live without any animal products, such

as meat, milk, eggs, honey, leather, wool, fur, silk, or

other animal byproducts. Nevertheless, it is clear to

the average consumer that it is not necessary to the

animal to experience either suffering or pain during

the production cycle.

Welfare Assessment
Animal welfare depends on how the animal may

perceives its living environment, taking into account

not only the physical aspects of the environment, but

the social aspects as well. Several welfare indicators may

be used to assess welfare, such as health (mortality,

mobility, and level of injuries); management (which type

of rearing is offered to the flock); physiological

responses to stress (respiratory rate, body temperature,

variation in cortisol levels), and ultimately meat quality

(pH1 and pHu), as stated by Chevillon (2000).

Behavioral responses are, however, are the most

pertinent indicators of the well-being of an animal.

Animals may also express their well-being through

vocalization under certain specific management or

environmental situations (Le Neindre et al., 2004).

According these authors, monitoring animals for

welfare assessment may include a wide spectrum of

experimental measurements, involving, for instance,

rearing techniques associated to recording of specific

responses, such as vocalization, postural expressions,

etc. Due to its complexity, only by applying a

multidisciplinary approach will the assessment of

animal welfare be agreed and accepted by the

academic community.

Anther critical point is related to specific practices,

such as beak trimming, which is generally regarded as

cruelty, but it is still not well known scientifically. Persyn

et al. (2004) lead a research which objective was to

comparatively quantify feeding behavior of laying hens

submitted or not to beak trimming, which could reveal

information for management or design decisions

leading to enhanced animal welfare. By using

electronic measurement system and computational

algorithm developed by Xin et al. (1994), feeding

behavior of poultry, including the number of meals,

meal size, meal duration, ingestion rate, and meal

intervals, was quantified. The collection of such

behavioral information represented an attempt toward

searching for an objective, quantitative, and non-

invasive means to measure animal welfare, which

continues to challenge both the academic community

and the animal industry. The following conclusions were

drawn from the study on the feeding characteristics

of 18 laying hens, submitted (BT) or not (NT) to beak

trimming:

• Both group of hens showed similar daily feed

use and meal size. However, NT and BT hens

displayed some subtle differences in their feeding

dynamics. Specifically, the BT hens spent more

time at the feeder (3.3 h/d vs. 2.0 h/d), coinciding

with a slower ingestion rate of 0.43 g/min-kg

0.75 vs. 0.79 g/min-kg 0.75 for the NT hens, and

shorter time intervals between meals (101 s vs.

151 s);

• Beak trimming seems to have an impact on the

way the hen ingests feed, as evidenced by the

feed pecking patterns and the particle

distribution in the residual feed (larger particles

for the BT birds);

• Residual feed for the BT hens tended to have a

lower content of crude protein, phosphorus,

magnesium, and potassium, but similar values

of calcium, sodium, and metabolic energy

content.

The results demonstrate the adaptability of the hen

to beak trimming in terms of achieving its daily feed/

energy intake by varying its ingestion dynamics or

pattern. The authors mention that more data of this
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nature are needed to better understand and to

quantify the potential impacts of management

practices on hens, and ultimately to ensure their

welfare due to the beak trimming.

In the United Kingdom, guidelines for light exposure

in poultry production are imposed or recommended by

welfare organizations, such as the Royal Society for

the Prevention of Cruelty to Animals and the Farm

Animal Welfare Council, major supermarket retailers,

and the Ministry for Agriculture, Fisheries, and Food.

They usually specify a minimum luminance (20 lux) and

a minimum length for the dark period. No consideration

is given to the light color or temperature, its variation

around the building, or flicker features.

Vision in the progenitor species of poultry was

presumably adapted to the range of light environments

that prevailed in their natural habitats. Both spectral

composition and intensity in these habitats would have

affected the availabil ity and quality of visual

information about the location and type of food; the

identification and intent of conspecifics and the

detection of predators; and cues for navigation and

territorial recognition. When poultry were housed

indoors, the relative importance of this information

changed. First, recognition of another birds intent

rather than their identification is potentially more

useful within a large flock (on litter) if futile aggression

is to be avoided. Secondly, the unnaturally large flocks

that are closely confined in buildings lacking readily

identifiable visual cues may mean that social groups

within distinct territories can only be established with

difficulty, even if they are desirable or necessary.

Thirdly, the ready availability of feed and water

overcomes the need to locate these sources. Thus,

the design criteria for the light environment of poultry

houses should be focused on the problems arising from

large scale husbandry rather than the requirements

of small flocks of free-range reared poultry.

Whether or not natural light should be used in

environments is a central question; the proposition was

rejected by the early pioneers of intensive poultry

production. Prescott & Wathes (2001) proposed that

light quality and intensity in a poultry house should:

• promote high levels of production and

reproduction;

• allow the development of normal vision and eye

morphology during rearing;

• satisfy preferences that are highly motivated;

and

• enable a bird to carry out those visually mediated

behaviors that are consistent with good welfare.

These requirements may differ from usual

commercial practice, in which normally white light or

low intensity is employed uniformly throughout the

poultry house. Given the limited knowledge on poultry

vision and on the utilization of visual information in

large commercial flocks, a new scheme for broilers

and group-housed hens could incorporate pools of

bright light for feeding and drinking, and a dim zone

for resting with a dawn and dusk, while specific

radiation should probably be provided for breeders and

turkeys. This would satisfy the principle that the light

environment of a poultry house should be designed

around visual abilities and visually-mediated behaviors,

as well as production criteria, thereby satisfying both

the farmer and his fowl. (Prescott & Wathes, 2001)

VOCALIZATION OF ANIMALS AS ASSESSMENT
OF WELFARE

In general, experimented producers are able to

perceive flock welfare by listening carefully to birds

since the first week of rearing. Measurement of vocal

expression of animals may be a reliable source of

response to their emotional state or behavioral pattern

(Crowell & Comuzzi, 1993; Weary & Fraser, 1995;

Schrader & Todt, 1998; Mulligan et al., 2002). The

advantage of understanding the animal vocalization

lies in the fact that it is a non-invasive technology, and

very objective. Relating it to real-time welfare pattern

information in may allow meaningful changes in the

rearing environment.

New techniques of sound measurement and

analysis can classify specific noises with precision. The

major challenge is to understand the meaning of a

noise emitted under certain circumstances, such as

fear, pain, etc. Manteuffel et al. (2004), after several

attempts to reduce errors, were able to successfully

classify specific sounds. Chickens in general have a

large repertoire of vocal calls. Approximately thirty

distinct sounds were detected in both young and adult

fowls by several authors (Collias & Joos, 1953; Guhl,

1968; Wood-Gush, 1971; Huber & Fölsch, 1978;

Wennrich, 1981). Recent studies using modern sound

interpretation tools include numerical analysis

measured in specific situations, and if associated to

known parameters, may allow welfare assessment.

In a study with two layers genetic lines, Zimmerman &

Koene (1998) exposed hens to frustration and feeding

compensation. Results showed that feed restriction

resulted in different specific vocalization differing in

both lines (White Leghorns
®

 and Brown Warren
®

), and
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showed that the response of feeding restriction may

be distinct in different genetics. Brown Warren
®

 hens

reacted with a crescent calling associated to an

increase in locomotion, while White Leghorns
®

presented higher frequency and repetition as compared

to those found by Collias (1987).

Several authors reported interesting findings on

calling recordings of hens and fowl caused by restriction

of feed and dust-bathing (Wood-Gush, 1972; Mills &

Wood-Gush, 1983; Schenk et al., 1983; Zimmerman &

Koene, 1998). Stressful environments may increase

occurrence of vocalization. According to Zimmerman

& Koene (1998), when female broiler breeders are not

able to nest their eggs by three consecutive days, their

afflictive calls are distinct from others that do not show

this need.

A study on social isolation of White Legorn
®

 12-day-

old chicks showed that the physical spectrum of stress

calls, characterized by the amount of energy input,

decreased in duration and frequency of calls up to 0.4s

when the birds were isolated inside the anechoic

chamber
2

 (Marx et al., 2001). Another type of

vocalization was registered when two birds were put

together inside the same chamber, indicating that there

occurred social stress when seeking contact with peers.

In adult birds, sounds emitted when they feel hunger

and fear are dependent on their social context and

the specific presence of other birds (Karakashian et

al., 1988; Evans & Evans, 1999).

Behavioral Analysis as an Indicator of
Welfare
Animal behavior was previously defined as merely

the movements made by a living organism. However,

a series of responses, such as signals in the form of

sounds and noise, change in color and odor, and

productivity, may be understood as animal expressions,

which are certainly not characterized as movement

(Costa, 2003).

The choice animals make when facing diverse

environments, and the amount of stress shown when

making those behavioral choices may eventually

indicate whether or not they have actual access to

their needs (Dawkins, 2003). One way to record specific

behavioral response is using video cameras, which do

not interfering in their normal behavior by using

remotely controlled recording. Image-based bird

behavior analysis has other research implications as

2

 Chamber with sound-proof characteristics.

well. Images can be used to develop time profiles of

bird activity (movement, response to ventilation,

huddling, etc.), as well as to compare activity levels in

different sections of the house. Time profiles of broiler

activity can contribute to improve feeder and drinker

design, and to enhance distribution of air through

ventilation in order to provide more uniform comfort.

Studying the aversion of fowls to ammonia

concentration in the rearing environment, and using

video camera images, Wathes et al. (2002) showed

that the preference for social contact seemed to

overcome any individual’s desire for fresh air. Chronic

exposure to ammonia may compromise animal health,

and the findings of these authors demonstrate that

intensively-housed poultry do not always make short-

term choices that are necessarily in their long-term

interests. Presumably, the ancestors of the domestic

fowl were not exposed to high concentrations of

ammonia, and therefore did not evolve adaptive

mechanisms to limit their exposure to this noxious gas.

Poultry farmers thus have a heavy responsibility to

provide fresh air in livestock buildings, since their

animals may not recognize that ammoniated

atmospheres are harmful, and cannot always take

corrective actions.

The same authors studied the interaction between

light exposure and ammonia concentration, and their

findings are shown in Table 3. They concluded that

the atmospheric choices of housed animals can be

revealed by the method of simple choice, escapism,

which is also suitable for other components of an

animal’s environment, such as temperature and light.

It is necessary to understand the physiological and

behavioral mechanisms involved in these choices, as

well as to measure the strength of motivation for fresh

air. Integration of this new criterion into a scheme of

enclosed environmental management will probably give

rise new dilemmas, since manipulation of one aerial

pollutant often affects another, equally important,

component, due to its inter-relation complexity.

Table 3 - Mean occupancy (%) in each ammonia concentration.

Lighting Intensity Ammonia Concentration (ppm)

0 10 20 40

Bright 37 41 15 6

Dim 65 25 9 2

Source: Prescott & Wathes (2001).

Electronic sensors have been used in both research

and commercial settings for recording animal behavior

among other uses, and giving support to data collection.
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A research developed for evaluating tools and strategy

for assessing animal behavior was shown by Donát,

(1991), who describes the power of new technologies,

such as the use of video cameras and information

technology for improving the efficiency in recording

and analyzing animal behavioral responses with an

accuracy never achieved before in behavioral studies.

Korthals et al. (1992) studied the use of transponders

for monitoring bio-energetic responses, and, by the

use of electronic individual identification associated to

microprocessor and video camera monitoring, the

authors recorded accurate data related to feed

consumption and behavioral responses in beef

production.

Dusenbery (1985) demonstrated the feasibility of

simultaneously observing 25 animals by using

technology information associated to video camera

images, describing the possibility of recording individual

data and simultaneous animal movements. It was also

possible and economically feasible to record data in

real time. Hamrita et al. (1998) used a miniaturization

of electronic devices to build up a bio-telemetric system

for monitoring broiler body temperature. Although the

recording of data was feasible, the results indicated

the need of some degree of improvement in the

electronic devices for continuous body temperature

recording.

Due to new animal welfare requirements, it is

necessary to develop non-invasive technology for

behavior and welfare assessment, as well as the

correlated methodology. In this sense, several authors

have studied behavioral response of animal as a source

of welfare information and assessment (Estevez et al.,

2003; Bizeray et al., 2002; Pettit-Riley et al., 2002;

Estevez et al., 2002). Behavioral patterns must be

clearly related to certain degrees of welfare in order

to be used as practical assessment tools by producers

and technicians. Duncan & Mench (1993) proposed

the use of behavioral response to identify suffering

stages, particularly the presence of frustration, pain,

and fever in various animal production systems.

The different types of responses of poultry to

different suffering and stress degrees are still not well-

known. Chickens under heat stress change their

behavior to aid the maintenance of body temperature

within normal limits. Behavioral adjustments may occur

more rapidly and are less damaging than the

physiological adjustments. In terms of social behavior,

for instance, the frequency and the number of

aggressive interactions, as well as the extension of

social disturbances may be used to understand animal

well-being. Several authors are investigating this field,

and interesting results have already been found (Al-

Awadi et al., 1995; Martrenchar et al., 2000; Marchant

et al., 2001; María et al. 2004;).

As physiological variables are not easy to be

precisely measured under field conditions, behavioral

responses studies have acquired increasing importance

in the assessment of welfare of domestic animals.

Accessibility to feed and water, along with the lack

of predators, may cause animals to move less when

housed indoors, which reflects a change in its welfare

pattern (Costa, 2003). In broiler production, Campos

(2000) considers the identification of the factors that

may influence chicken-welfare related issues, such as

several types of stress (Snowdon, 1999), is important.

When Estevez et al. (2003) studied the aggressive

behavior dynamics of layers of different weights and

groups when there was evident competition for feed,

and verified that group size had a negative influence

on aggression reactions, due to survival considerations

and avoidance of larger group conflicts., Olsson et al.

(2002) showed that dust-bath behavior in chickens is

part of their socialization process, which is usually

synchronized by a leader starting and been imitated

by the others (Olsson & Keeling, 2005). Dust bathing

was considered by the authors an interesting welfare

assessment for broilers reared indoors, depending

otherwise on the bedding material.

More precise welfare assessments need to consider

specific behavioral response of genetic lines, as

different l ines react differently when facing

environmental challenges (Keer-Keer et al., 1996;

McGary et al., 2003).

Some specific behavioral responses may also cause

productive losses; for instance, excessive preening may

damage feathering. Eicher & Wechsler (1997) found

that bedding material may also influence foraging and

dust bathing. According to their results, when foraging

behavior increases, preening proportionally decreases.

Pettit-Riley et al. (2002) found that the effects of

growth rate and access to perch in the behavioral

aggressive response of broiler were expressed as

increase in aggressive behavior, according to the age

and stocking density, as well as increase in the use of

perches by broilers. These studies suggest many

behavioral responses are related, making their analysis

and modeling more complex.

The complexity of building environment inside

poultry houses was studied by María et al. (2004), who

showed that locomotion activities decrease due to

stressing rearing conditions, leading to occurrence of



Moura DJ, Nääs IA, Pereira DF,

Silva RBTR, Camargo GA

Animal Welfare Concepts and Strategy for Poultry

Production: A Review

145

laminitis (Weeks et al., 2000). It is of common sense

that animal behavior is highly influenced by the housing

environment. Graves (1982) defines the behavior as a

window between the living organism and its

surroundings, in which climatic and social variables may

positively or negatively influence biological,

morphological, and/or physiological mechanisms.

The understanding of behavioral responses may

establish an efficient communication between animals

and rearing conditions, promoting reduction in eventual

production losses.

Figure 2 Figure 2 Figure 2 Figure 2 Figure 2 - Improving both welfare and productivity using welfare /

productivity trade-off. (Source: Edwards, 2004a).

Figure 3 Figure 3 Figure 3 Figure 3 Figure 3 -  Productive loss as a function of welfare increase and the

ideal point that producer may be willing to reach while consumers

may want to pay for it. Source: McInerney (2004b).

CONCLUSIONS

Animal rights and animal welfare have biological,

cultural, economic, social, philosophical, emotional,

political, legal, and political dimensions. Hundreds of

organizations are active in some aspects of these

issues, and the viewpoints range from animal rights

advocates to livestock producers. The animal welfare

issue has not been taken seriously by several poultry

meat import countries, yet. Today, the animal rights

movement needs to come closer to commercial and

consumers needs, and a future balance must be

achieved in order to fulfill the food demands of a

growing world population.
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