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Abstract: This review paper aims to give an overview of the literature data on common behavioral and health problems in broiler
chickens and laying hens and to explain their interrelation and relation to the rearing system. In the initial part, the mechanism of arising
of the most common forms of abnormal behavior and the way they affect the poultry are briefly described. Furthermore, the possibility
of poultry to fulfill behavioral needs in different rearing systems and some of the consequences to the birds in the case of their inability
to meet their needs are displayed. The influence of the main microclimate and space factors is also discussed, as well as the occurrence
of some infectious, parasitic and production diseases in poultry rearing systems. The welfare problems of poultry are complexes and
most often caused by the system design and its improper use. Continuous work on improving rearing systems is as important as better

informing the producers and the public on poultry welfare problems.
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Introduction

Poultry production for decades has had the status of
the fast-growing agricultural sector, and it is expected to
continue to grow along with demand for poultry meat and
eggs. The progress has been made by changes in
technology which increased the number of birds per
farmer and labor productivity, and also by selective
breeding directed to improving the size, fecundity and
growth rate of birds (13, 50). However, intensification of
the production has also resulted in many welfare problems
manifested as damaging behavior, injuries of specific
body parts, various kinds of diseases, and the increased
mortality rate of poultry. Welfare problems are usually
multifactorial but basically, they arise when animals
cannot realize their natural behavioral needs, and that is
the case in most of the existing poultry rearing systems
(23, 24). Certain species-specific behavior patterns in
poultry species are very strongly motivated, such as
nesting, perching, dust bathing, and scratching; if the birds
are not allowed their expression that leads to frustration,
abnormal behavior manifesting and/or to injury (17, 22).
The wounds cause physical pain to the birds and may also
be a source of infection and disease (22).

Abnormal behavior may cause damage to the animal
itself or its conspecifics. Behaviors harmful for the animal
are feather-plucking (self-removal of feathers), hysteria or
“fright disease”, and “excessive gregariousness” - which
may lead to suffocation (1). Behaviors that harm other
animals appear more frequent than previous and include
injurious pecking (gentle and severe feather pecking,
cloaca i.e. vent pecking, and cannibalistic pecking), toe
pecking, aggressiveness, and bullying. Gentle feather
pecking is a light, repeated pecks on the tail, wings, back,
and neck of the other hen whilst the severe form is a hard,
fast, and singular pecks on the tail, back, vent, and neck of
the bird. The injury after removal a feather could trigger
cannibalism i.e. continued pecking on the skin leading to
serious bleeding and wounds which may cause the
victim’s death (1, 23, 24, 27, 40). There are also some
altered behaviors usually not directly harmful to the bird,
such as stereotypic pacing, vacuum nesting, and vacuum
dust bathing (1). This review considers data from the
literature on common behavioral and health problems of
chickens and their interrelation, as well as their linkage to
the characteristics of rearing systems.
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Rearing systems and the possibility of expressing
the natural behaviors

Poultry rearing systems may be classified as the cage
and alternative systems and both groups comprise a wide
variety of different models. The use of cages has the same
limitations in different countries. The conventional barren
cages have been banned for laying hens in the EU since
2012 by Directive 1999/74/EC but enriched i.e. furnished
cages are available (21, 22, 27, 36). Cage systems for
broilers are in use in some parts of the world (44).
However, considering welfare aspects and consumers'
demands, the development of alternative (non-cage)
systems for both, broilers and laying hens is encouraged
(23, 28, 45): floor, aviary and free-range systems. These
systems for broilers have no nests and commonly have no
perches. In free-range system birds may use outdoor areas
i.e. verandas and areas covered with vegetation (22, 47,
48).

Domestic fowls always tend to exhibit behavior very
similar to their progenitor - the Jungle fowl (17).
Alternative systems are superior regarding freedom of
movement and fulfillment of behavioral needs, which is
limited or completely disabled in conventional cages. The
use of furnished cages allows for the expression of
behaviors such as perching, nesting, and dust bathing,
whilst loose housing systems additionally allow for
activities such as walking, wing flapping, and foraging.
On the other hand, alternative systems may have side-
effects that cause other welfare problems (22). Many
problems arise directly or indirectly due to agonistic
interactions in the production group which may consist of
several thousand to a few tens of thousands of birds in one
facility whilst chickens normally live in a small, mixed-
sex and -age family groups of 5 to 30 birds (24). Both in
nature and farm conditions ranking begins from the
moment when unfamiliar birds are put together. Method
of establishing and maintaining a hierarchy is by fighting
and pecking the head of other bird, what is called “a
pecking order.” In commercial conditions, this behavior
can turn into aggressiveness and may lead to serious
injuries in the area of the head and neck, including comb,
wattles, and eyes (24). Increased aggression as well as and
stereotyped pacing behavior may be a form of response to
severe or long-term frustration and suffering in adverse
conditions (18, 20).

Chickens also peck to escape from the eggshell, to
feed, to drink, to explore, and to obtain and keep personal
space. Searching for food is performed by ground pecking
and scratching with their feet, and in nature, it takes the
most time of the day (24). Beak trimming, a practice still
performed in many countries for preventing injurious
pecking, makes difficult for birds to perform the above-
mentioned activities but also to orient themselves in free-
range rearing (26). In systems without litter, some of the

elements of foraging may be directed at other birds’
feathers rather than the feed (3). Injurious pecking may be
a serious problem in all systems and is especially difficult
to control in the large-group furnished cages and the non-
cage systems (22).

Dust bathing, together with preening, is a common
strategy for feather and skincare (24). Birds that cannot
perform either of these two behaviors (e.g. due to the lack
of a dustbathing substrate or shortened beak) may have a
severe problem with ectoparasites (7) such as red mite
(Dermanyssus gallinae) (22). A form of preening behavior
which domestic fowl may show after mild or short-term
frustration is “displacement preening” (19). Displacement
behavior usually occurs when an animal is torn between
two conflicting drives, such as fear and aggression (4).

In the case of high air temperature thermoregulation
is mainly conveyed by emitting evaporated water via
respiratory organs, and a certain amount of warmth loss
also occurs via the skin. When the air temperature is low,
birds lift the feather and let the air go in making a layer of
warm air around the body. Therefore the full feather cover
is very important for cold protection, and also for
protection against skin abrasions. Losing and re-growing
feathers (“molting”) normally occurs every year when the
days get shorter. Feather loss is also possible due to stress,
sudden weather changes, dehydration, overcrowding,
contact with equipment, feather pecking, nutrient
dyshalance, etc. (24).

Sleeping behavior is performed by roosting high off
the ground. In reaching a branch or a perch chickens move
in a specific way: when they go up, they jump on the
branch and gradually jump to a higher one, but when they
go back, they fly down directly from the branch to the
ground using their wings. Damage or loss of feathers on
the wings makes birds less efficient in maintaining balance
(31), which can be a problem in using perches and flight
control during landings. Long-term sitting on perch are
common in the systems where the movements are
restricted as in furnished cages. This may lead to
developing deformation of the keel bone in laying hens
which is very rarely observed in systems where perches
are absent (16, 22, 39, 41). Deformations are also noticed
in systems where birds roost on objects such as the edges
of feed troughs, water pipes, wires or litter boxes, thereby
applying pressure to the keel (22). In the collision with
housing structures and other birds, especially during failed
landings, keel bone fractures in layers may occur (29).
Fractures have been noticed mainly in aviaries and other
non-cage litter systems (6, 38). Both deformations and
fractures of the keel bone (commonly named “Keel Bone
Damage” or KBD) have been reported as highly frequent,
multifactorial welfare problems of commercially raised
laying hens (16, 29).
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Environmental factors triggering behavioral and
health problems in chickens

The environment in a poultry house is a combination
of different factors that interact. One of the main tasks in
indoor housing systems is maintaining a good aerial
environment (i.e. air quality), which considers that the
temperature, humidity, dust level and concentrations of
certain gasses should be controlled and kept within
recommended limits (11, 13).

Air temperature and humidity are affected by
stocking density, season and ventilation rate. Air humidity
also depends on indoor temperature, type of drinkers,
water spillage, litter type, and other factors (14). Mutual
action of both parameters influences the thermal comfort
of the birds (42). Elevated values of these two parameters
may cause thermal stress and death.

Factors affecting airborne dust and ammonia content
include litter type and quality, birds’ activity, stocking
density, manure handling, ventilation rate, and indoor
temperature and air humidity. Dust and ammonia levels
are commonly high in aviaries and floor housing systems,
whereas they are usually lower in furnished cages (9, 10).
Dust particles are usually a carrier of bacteria, fungi,
bacterial toxins, and mycotoxins. In laying hens exposed
to respirable dust for a longer period, a hypersensitivity
reaction and respiratory diseases may occur (9, 10).
Similarly, ammonia exposure results in the formation of
lesions in the respiratory tract, higher predisposition to
respiratory disease and secondary infections, as well as
keratoconjunctivitis (5, 10). Elevated ammonia levels are
correlated with an increased level of stress hormones, and
potentially to the behaviors indicative of stress as well (15)
such as damaging behaviors. The harmful effect can be
intensified by the simultaneous occurrence of other
stressors, such as heat and humidity (42).

Litter quality affects the occurrence of respiratory
diseases and has a direct influence on the skin. Wet litter
is a major risk factor for contact dermatitis lesions i.e.
footpad dermatitis, hock burns and breast dermatitis in
broiler chickens (13). The lesions are common in heavy
birds that spend most of the day time sitting, e.g. due to
leg weakness (49). Moisture content in the litter is
associated with litter material, high stocking density,
diarrhea in birds, water consumption and diet composition
which affects the amount, water contents and viscosity of
feces (2, 13, 14, 43).

Light management (which includes photoperiod,
light intensity, source and wavelength of light) is an
important tool in regulating broiler and laying hens’
production and behavior. Broilers provided with sufficient
dark periods have fewer health-related problems,
including sudden death syndrome (“flip-over disease™),
ascites  syndrome  associated  with  pulmonary
hypertension,  spiking  mortality  syndrome, eye

enlargement, tibial dyschondroplasia, and other skeletal
disorders (13, 34, 35). Dimming the light is one of the
effective measures in the case of problems with feather
pecking during the laying period (12, 27).

Some systems provide lower density (i.e. organic and
free-range systems) and the cage density is higher than in
most floor systems. High density reduces locomotion and
ground pecking, final body weight, feed intake, and
feathering (33, 13, 25). It increases the time that birds
spend sitting and behavioral disturbances in the last week
of broilers rearing, and there are more scratches and
bruising on the body surface. The effects may be
magnified or caused by increased temperature, humidity
or litter moisture (13, 25).

Both restricted movement and disturbed rest may
impact birds’ physical development and the occurrence of
leg deformations which predispose to further behavioral
restriction (13). Restricted movement is considered as the
main factor for progressive osteoporosis (“cage layer
fatigue™) development in hens in conventional cages
during the laying period. It is manifested as skeletal
weakness and bone fragility which may lead to bone
fractures and sudden death. Keel bone damage also
reduces birds’ mobility, increase time spent in the nest,
and it is linked with bumble foot and poor feather cover
(30, 38) as well as with the consumption of more feed and
water (32). Bone strength has been found better in systems
where pullets and hens can exercise, including furnished
cages, comparing to conventional cages. Factor related to
“fatty liver hemorrhagic syndrome” is also restricted
locomotion (22, 37), in combination with high
environmental temperature and a high level of stress (22).

Other diseases related to rearing system

Diseases related to the production system are
multifactorial and involve genotype, high production
performances, rearing system and technology, diet
composition, pathogen exposure, etc. (22). In such a way,
housing systems in which stressors are present e.g.
crowding, social stress and lack of general stimulation
may increase the risk of infection and clinical disease of
the reproductive tract. Salpingitis and peritonitis in laying
hens may be caused by pecking around the cloacal region
which is more common in non-cage systems and aviaries
when birds were not beak trimmed than in conventional
cages (22).

Taking into account infectious and parasitic diseases,
in non-cage systems has been recorded the higher
incidence of bacterial/protozoa infections like erysipelas,
E. coli, pasteurellosis and histomoniasis, and Ascaridia
compared with both, furnished and conventional cages.
Systems rich in fittings such as roosts, nests, and slatted
floors are more demanding in terms of implementing
thorough cleaning and disinfection, and there are areas
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where parasites, mainly red mites, may live and survive.
The risk of coccidiosis can be increased e.g. by cumulating
the feces under perches (22). Pathogens and parasites that
could be directly transmitted from other domesticated or
wild (migratory) birds are more prevalent in outdoor i.e.
free-range systems (47).

Discussion and Conclusion

This paper presents a brief overview of the most
significant behavioral and health i.e. welfare problems in
one poultry species, but some of the problems are noticed
in other domestic fowls reared in similar conditions, e.g.
contact dermatitis in turkey (43). Each of the existing
systems and the technological solutions for laying hens or
broiler chicken is associated with certain welfare
problems. The ideal system has been not created yet and
in all of them some of the behavioral needs are deprived;
the natural behavior and the needs of animals are
principally incompatible with the production goals.

The welfare problems are caused both by the system
design and by its improper use. For instance, to achieve
high production, contemporary systems for laying hens
are based on a high stocking density, with an automated
process of feeding, manure removal, microclimate control
and control of the animals. Generally, it is easier to carry
out all of that in a cage system, which is also more
convenient in terms of controlling infectious and parasitic
diseases and achieving cleanliness of eggs, and producers
usually prefer it. In a desire for higher profits, sometimes
they keep more birds per square meter than recommended,
and in this way, they reduce already limited space.
Consequently, the birds come more into collision with
equipment and to each other, and thus damage and lose the
feathers. The increase in the number of birds is an
additional burden for the ventilation system, which is
further contributed by the increased quantity of feces. If
the manure removal system is not regularly in operation
and/or if the collected manure is kept in the facility for
days or even weeks, all parameters of the microclimate
may be above the recommended values and the conditions
in the facility may be very harmful to the hens but also the
workers. Avian behavior is largely dependent on the
housing system and microclimate (46), and providing,
among other, environmentally stable temperature,
lighting, and air quality conditions may safeguard against
the development of feather pecking (8). Therefore, in the
above-described conditions, the appearance of harmful
behaviors is quite expected.

Another example is related to the maintenance of
equipment. If the water is constantly dripping from some
of the nipple drinkers, the litter underneath becomes wet;
warm and moist bedding together with the presence of
organic matter from the feces is an ideal medium for the
survival of microorganisms and parasites from feces as

well as harmful gases production, which increases risk of
the occurrence of dermatitis and other diseases.

There are many more examples of how producers
may contribute to the poultry welfare problems
occurrence. Poor welfare is usually associated with a
decrease in productivity (30, 32) and may also impact
animal products’ quality (23, 32) which posing financial
concerns for producers. Wherefore, poor welfare is also
opposite to production goals. In contrast to the period
when the development of industrial poultry rearing
systems began, nowadays, consumers can quickly obtain
through the media various information on how poultry is
grown and the quality of poultry products they use in
nutrition. Based on the way how and which information
has been presented, it may contribute to showing poultry
production in a poor context and make harm the producers
and the entire poultry industry. The goal is something else,
to find the best solution that will strike a balance between
producer goals, the right of consumers to get a quality
product they can afford and the right of production
animals to live according to their needs and to end their
lives humanely. Regarding that, continuous work on
improving existing rearing systems is as important as the
work on better informing the producers and the public on
poultry welfare problems.
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