
Free-Range Chicken – Production and 
Health Problems
Poultry production is divided into two main 

different productive systems: intensive/indoor 
and free-range/outdoor (Permin and Hansen, 

1998). Consumer plays a significant role on 
the evolution of some production systems. For 
example, in European countries like Portugal, 
episodes such as the avian flu and the antibiotic 
crisis of nitrofurans, led to a dramatic change on 
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Abstract: 
Gastrointestinal parasites with direct and/or indirect life cycles, namely Eimeria spp., Ascaridia galli, Heterakis 

gallinarum and Capillaria spp., are responsible for the most frequent and heavy economic losses in aviculture. The 
current review aimed to collect information about gastrointestinal parasites affecting poultry, as well as, research 
studies regarding parasitic diseases in free-range chicken production. From the references used in this review, 
20% highlight research studies correlating prevalence of gastrointestinal parasites in free-range chickens and 
factors such as the production system, age and animal density, hygienic conditions and weather. 

Coccidiosis is responsible for the major economic losses in poultry farms. Diseases have different clinical 
signs and result in variable impacts on animals. Control programs include mainly vaccination, anti-coccidia and 
anthelminthic drugs, as well as, house cleaning and disinfection. This review concluded that coccidia and helminths 
are a global threat to free-range poultry production. More research in this area is necessary in order to understand 
the major factors influencing the prevalence of parasitic diseases in this type of poultry production. Also the search 
for new control strategies must be a priority, mainly using natural antiparasitic compounds and biological control 
approaches.
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the way consumer leads with its daily nutrition 
and increased awareness to themes like food 
quality and safety (Baptista, 2010). As a result, it 
was necessary to develop an alternative poultry 
production system, which would end in an 
healthier and more natural final product, giving 
consequently more confidence to consumers: 
Free-Range Chicken Production (Filho et al., 2003). 

On this system (Figure 1), chickens have 
access to the outdoor environment in more than 
50% of their life time, which totalizes an average 
of 3 months (Lozano and Mourato, 2016). This 
aspect highlights the need to a more awareness 
to animal health, due to the fact that chickens are 
exposed to a high load of parasites, by ingesting 
them from the environment and/or through their 
intermediate hosts (Baptista, 2010).

Main Gastrointestinal Parasites of 
Poultry
In aviculture, parasitic diseases continue to 

play a negative role on animal health and welfare, 
affecting farms productive results. The most 
prevalent parasitic agents are protozoa from the 
genus Eimeria and helminths such as Ascaridia 
galli, Capillaria spp. and Heterakis gallinarum 
(Ensuncho et al., 2015; Afolabi et al., 2016; Berhe 
et al., 2019) (Figure 2).

Coccidia
Coccidiosis is the most common and patho

genic parasitosis in the aviculture industry 
(Kaboudi et al., 2016). This disease is caused 
mainly by protozoa belonging to the genus 
Eimeria (Olanrewaju and Agbor, 2014). In chicken 

production, the following species have a relevant 
pathogenic and economic impact in farms: Eimeria 
acervulina, E. tenella, E. necatrix, E. mitis, E. brunetti 
and E. maxima (Kaufmann, 1996). 

This parasitic disease develops on the small 
and large intestines of domestic birds, depending 
on the species, and it can be either Intestinal 
Coccidiosis or Caecal Coccidiosis. The first occurs 
in all the three sections of the small intestine and 
is caused by E. necatrix, E. maxima, E. brunetti, E. 
mitis and E. acervulina. Caecal Coccidiosis affects 
the caeca and is caused mainly by E. tenella, until 12 
weeks of age (Kaufmann, 1996; Intervet Portugal, 
2004). This disease can be symptomatic – diarrhea 
with blood and high mortality – or asymptomatic 
– decrease on the production results (Permin and 
Hansen, 1998).

The control of Coccidiosis can be achieved 
through improvements on health and nutrition 
handlings, vaccination programs and chemothe
rapy. 

Strategies based on the techniques applied 
in farms are extremely important to prevent 
coccidiosis in flocks, being however frequently 
challenged by the high reproductive ability of 
coccidian and the resistance of oocysts to the main 
disinfection products used on house cleaning 
(Permin and Hansen, 1998). 

Vaccination programs should be planned by 
having in mind factors such as the production 
system, animal density, prevalence of the 
parasitosis, availability of vaccines and the costs 
structure of the farm (Marangon and Busani, 
2006). Vaccines for coccidiosis control contain a 
low amount of live sporulated oocysts, resulting 

Figure 1. Free-range chickens from an agricultural-livestock farm in Lisbon.
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in low level of infection. Coccidia proceed their 
normal life cycle while stimulating birds immunity 
(Damerow, 2015). Examples of live vaccines are 
Coccivac®, Immucox®, Parcox® and Livacox® 
(Williams et al., 1999; Vermeulen et al., 2001).

Chemotherapy uses two types of drugs: 
coccidiostatic and coccidiocidal agents, which have 
the function of blocking the life cycle of oocysts 
and to destroy the parasitic forms, respectively 
(McDougald and Fitz-Coy, 2008). In terms of 
coccidiostatic drugs, Amprolium is the most used, 
acting as a competitive antagonist of thiamine and 
blocking its active and passive transport to Eimeria 
spp. schizonts (EMEA, 2001; DGAV, 2019). Despite 
Amprolium having a high accuracy against coccidia, 
its massive use in avicultural farms, specially with 
therapeutic purposes, has been the main cause 
for the raise of resistant coccidia, consequently 
limiting its use. Other drugs include ionophores 
such as monensin, lasalocid, salinomycin and 
maduramicin, nicarbazine, sulphonamides such 
as sulphadimidine, sulphaquinoxaline, ethopa
bate and clopidol, and also quinolones such 
as buquinolate, decoquinate, robenidine and 
halofuginone (Kant et al., 2013).

Helminths
Parasites with more complex biological 

cycles, including intermediate hosts such as 
snails, earthworms and insects, have a particular 

high economic impact in free-range systems 
(McDougald, 2008).

Ascaridia galli develops its action not only in 
the small intestine, but also in the large intestine 
and sometimes in the reproductive system. 
Examples of clinical signs are loss of appetite, 
feathers and weight, anemia, diarrhea and, in more 
severe cases, high mortality. Production conditions 
influence the level of infection by helminths. A 
regular cleaning and disinfection of the houses, is 
an accurate strategy to reduce the prevalence of 
infection by A. galli (Permin and Hansen, 1998). 

The use of dewormers is restricted in the 
free-range system, due to the risk of accumulation 
of residues inside the muscle of the animals and 
consequent problems for the final consumer and 
development of resistant nematodes (Shrestha, 
2013). In the European Union, only anthelminthics 
such as flubendazole and fenbendazole are 
approved to treat infections by A. galli (Tarbiat, 
2018).

Helminths belonging to the genus Capillaria 
can be identified inside esophagus and crop 
(Capillaria annulata and C. contorta), small 
intestine (C. caudinflata, C. bursata and C. 
obsignata) and caecum (C. anatis) (Permin and 
Hansen, 1998). Capillaria contorta and C. annulata 
are responsible for acute infections (esophagus and 
crop catarrhal inflammation) and soft infections 
(inflammation and thickening of esophagus and 
crop). In infections inside the small and large 

Figure 2. Oocyst (A) and eggs (B, C and D) from the most prevalent gastrointestinal parasites in aviculture, 
namely Eimeria sp. (A), Ascaridia sp. (B), Heterakis sp. (C) and Capillaria sp. (D) (Lozano et. al, 2018b).
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intestines, caused by Capillaria caudinflata, C. 
bursata, C. obsignata and C. anatis, animals show 
a loss of weight and weakness. In more acute 
infections, hemorrhagic enteritis and episodes 
of diarrhea with blood can be identified (Permin 
and Hansen, 1998). According to Butcher and 
Davis (2018), the control of Capilariosis in chicken 
production starts by removing intermediate hosts, 
such as earthworms, cleaning and disinfecting 
houses regularly and also deworming the flock. 
In terms of chemotherapy, this helminthosis can 
be controlled by using albendazole, ivermectin, 
levamisole, tetramisole, mebendazole and 
thiabendazole (Poultry DVM, 2018).

Heterakis gallinarum is another helminth 
affecting free-range poultry, which has a direct life 
cycle, characterized by the following steps: adult 
forms produce un-embryonated eggs, which are 
expelled to the soil with faeces; in 2 weeks, the 
eggs achieve the infecting stage; when ingested by 
the animals, larvae hatch inside the small intestine 
and migrate to the caecum in 24 hours; in the 
end, larvae achieve the adult stage, becoming 
essentially free in the lumen until 12 days post-
infection (Yazwinski and Tucker, 2008). 

In infections by H. gallinarum, thickening 
and inflammation of the caecum mucosa can be 
identified (Yazwinski and Tucker, 2008), as well 
as the formation of nodules on the mucosa, in 
more acute cases (Permin and Hansen, 1998). 
However, according to these authors, infections by 
H. gallinarum are frequently asymptomatic. 

The main negative impact of H. gallinarum in 
the aviculture industry is due to its ability to carry 

the microorganism responsible for the “Black-
Head” disease, Histomonas meleagridis (Goater et 
al., 2014). Histomonosis initially affects caecum 
and the liver, causing the necrosis of tissues. 
Despite affecting turkeys with more frequency, 
hosts such as chickens, hens, ducks, and others, 
can be also susceptible to this infection. Clinical 
signs such as yellow faeces and a dark skin, are 
characteristic of this disease (Jacob, 2015). 

Prophylactic and treatment programs are 
applied mainly to control Histomonosis. However, 
in terms of chemotherapy, antihistomonal drugs 
were banned in countries with tight regulation on 
pharmaceuticals, several years ago, leading to the 
search for alternative solutions, such as hygiene, 
plant-derived compounds and vaccination 
(Liebhart et al., 2016).

New Parasitosis Control Strategies 
The rise of multi-drug resistance in the 

common parasitic species affecting farm animals, 
together with the pathogenic activity of those 
microorganisms (Permin and Hansen, 1998), 
stimulated   the search for alternative solutions, 
namely the use of nematophagous fungi (Verissimo, 
2008; Mendoza de Gives and Valero Coss, 2009).

These fungi are more frequently administrated 
per os, in the form of spores. They resist to the 
passage through the gastrointestinal system and 
are expelled with faeces, in which they develop 
their activity against parasitic agents (oocysts, eggs 
and larvae) (Figure 3). As an alternative, spores 
can be distributed in the environment, namely on 
the soil and grass (sometimes inoculated in plant 

Figure 3. Two oocysts of Eimeria sp., one viable and sporulating (on the left), and the other one with its wall 
destroyed (on the right) and surrounded by spores of Mucor circinelloides (Cruz, 2015).
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seeds), producing the nematophagous activity 
described previously (Madeira de Carvalho et al., 
2007, Madeira de Carvalho et al., 2012; Miguélez 
Riadigos et al., 2014; Cortiñas et al., 2015; Aguilar-
Marcelino et al., 2016). This type of parasite control 
consists in one of the most known examples of 
biological control of domestic and wild animals 
parasites (Cruz, 2015; Evangelista, 2018).

Literature Review
Several studies have been performed world

wide on this area, most of them aiming to identify 
gastrointestinal parasites in poultry produced 
under intensive and extensive conditions.

A study performed at Ethiopia by Chalchisa 
and Deressa (2016) aimed to establish associations 
between risk factors such as the age and production 
system, with episodes of Coccidiosis. In the flock 
analyzed (N = 384), almost 40% was infected 
by coccidia and the prevalence of positive cases 
of oocysts was significantly higher in younger 
animals (3 to 18 weeks of age), in comparison to 
older chickens (more than 18 weeks). Also, the 
prevalence of positive cases was higher in housed 
animals, in comparison with chicken produced 
outdoor. This study showed that Coccidiosis is 
a reality in both production systems, as well as 
highlights the need to control and prevent this 
disease, having in mind several risk factors.

In a study performed in Poland, the authors 
analyzed the prevalence of gastrointestinal 
parasitosis in free-range chickens. Infected 
animals were detected in 9 of 10 farms, having 
been identified Eimeria spp. oocysts and helminths 
like Ascaridia galli and Heterakis gallinarum, 
with frequencies of 32.7 %, 9.6 % and 5.7 %, 
respectively. This study allowed once again to 
alert for the need to implement more accurate 
prophylactic strategies (Tomza-Marciniak et al., 
2014).

In Northwestern Colombia, a study performed 
by Marín-Gómez and Benavides-Montaño (2007) 
also aimed to identify parasites in chicken produced 
under typical rural free-range systems, analyzing a 
total of 86 properties and 2046 animals. In terms 
of gastrointestinal parasites, a high prevalence 
of Eimeria spp. was detected (67.4 %), as well as 
nematodes such as H. gallinarum (34.9 %), A. galli 
(30.2 %) and Capillaria spp. (25.6 %). This study 
concluded that there is a correlation between the 
prevalence of parasites detected and the sanitary 

conditions of farms, as well as, the absence of 
prophylactic measures.

A Brazilian study conducted by Siqueira and 
Marques (2016), in Rio Grande do Sul, aimed also 
to determine the prevalence of gastrointestinal 
parasites in free-range chickens. Thirteen of the 
14 selected farms had their animals infected by 
gastrointestinal parasites and in 55.4 % of the 
infected birds were identified eggs from genus 
like Capillaria, Heterakis and Ascaridia. Oocysts 
of Eimeria spp. were also identified. However, no 
health problems were detected in the flocks.

Another study performed in Brazil by Serafim 
Da Silva, et al. (2018) aimed to evaluate helminth 
infections occurred in different avian production 
systems. A total of 374 domestic birds were 
assessed, belonging to 74 different properties 
in southeastern Brazil. Fifteen helminth species 
were detected in the analyzed sample, most 
of them present in faecal elements from birds 
produced under extensive conditions. Cestodes 
like Amoebotaenia cuneata, Choanotaenia infun
dibulum, Hymenolepis sp., Raillietina cesticillus, 
Raillietina echinobothrida and Raillietina tetra
gona, nematodes like Ascaridia galli, Capillaria 
sp., Cheilospirura hamulosa, Heterakis gallinarum, 
Strongyloides sp., Oxyspirura mansoni and 
Tetrameres confuse, and also the trematode 
Zygocotyle lunata, were identified in samples 
collected from outdoor birds. These results 
allowed to highlight the need for better biosecurity 
measures for the prevention and control of 
parasitosis caused by helminths, specially in free-
range systems.

Seasonality of parasitism in farms is a rea
lity and several authors aimed to establish a 
correlation between the prevalence of coccidia 
and helminths, and some weather variables, such 
as temperature, moisture and rainfall.

Khan et al. (2006) performed a study in 
Islamabad, Pakistan, in which they aimed to 
correlate the prevalence of coccidia from chickens, 
layers and hens, with some facts, namely the 
weather. On this work, authors obtained the 
highest frequencies of coccidia on September, 
October and November (89.74%, 84.61% and 
82.97%, respectively), mainly due to higher values 
of moisture, a characteristic of those months at 
those countries, which accelerated the sporulating 
activity of oocysts and their propagation among 
the animals. 

LOZANO et al
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In terms of helminths prevalence and their 
correlation with the weather, Percy et al. (2012) 
analyzed 60 free-range chickens in Zimbabwe, 
having detected infections by gastrointestinal 
nematodes such as A. galli, H. gallinarum and C. 
obsignata. Infections by A. galli where significantly 
higher during summer time and authors 
suggested that weather conditions stimulated 
the development of larvae and the rise of their 
intermediate hosts, namely earthworms. With 
this study, the authors pointed out the need for 
strategic prophylactic measures according to 
different weather conditions through the year.

In Portugal, Baptista (2010) performed an 
identification of ectoparasites and endoparasites 
in free-range chickens. Samples were collected 
from three age groups: from the day animals start 
contacting with the outdoor environment, until 60 
days, from 61 days until 75 days and from 76 days 
until slaughtering age. The most frequent parasites 
were coccidia, namely E. mitis, and helminths such 
as A. galli and H. gallinarum. This study alerted for 
the need to improve prophylactic strategies and 
adapt them to the stage of the production cycle. 
Also in Portugal, Lozano et al. (2018a) conducted 
a study with free-range chicken at the fattening 
stage. Two samplings were performed, at 75 and 
85 days of age, having obtained a global prevalence 
of 40% for coccidia, on the first sampling moment. 
On the 2nd collection, coccidia continued to be 
the most frequent parasites (90%), having also 
been identified eggs of Heterakis sp. and Capillaria 
sp. Climate conditions verified between the two 
sample collections (high rainfall and moderate 
temperatures), the age and animal density, as 
well as the exposure to parasites with short pre-
patent periods, were key-factors for the increase 
of parasite frequencies.

Conclusion   
In Free-Range Poultry Production, several 

factors influence the prevalence of different 
parasitic groups, such as the type of production 
system, age and animal density, hygienic conditions 
and also weather variables, such as temperature, 
moisture and rainfall.

Consumer plays a big role on the development 
of production systems and its recent preference 
for healthier and more natural sources of food, 
followed by the continue exponential growth of the 
human population and the rise of microorganisms 

resistant to the most common drugs used in 
poultry production, poses a huge challenge for 
alternative production systems and stimulates 
the search for new prophylactic and treatment 
strategies for the control of the main parasitosis 
affecting free-range chickens, namely the use of 
natural compounds and biological control.
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