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ABSTRACT 
Chicken remains the most intensively reared domesticated poultry species in the animal production industry in Africa. A cross-sectional 
study was conducted from July-November, 2024 in Biu Local Government, Borno State Nigeria to investigate the prevalence and risk factors 
associated with helminth infections in chickens slaughtered within the study area. A total of 384 samples were collected and examined for 
gastrointestinal parasites using the flotation technique. The overall prevalence of 172 (44.8%) was observed and female chickens were more 
infected 105 (61%) than male 67(34.9%). Local breed were more infected 129 (67.1%) than exotic 43 (22.4%) and adult chickens were more 
infected 137(56%) than the young chicken 35(25.5%).The difference in prevalence rate between different sexes, breed and age of the chickens 
were statistically significant p<0.05.Five (5) nematodes species Ascaridia galli (67%), Heterakis gallinarum (12%) Capillaria spp (9%) and 
Syngamus trachea (5%), Strongyloides avium (4%) and two (2) cestodes species Choanotaenia infundibulum (2%) and Raillietina spp (1%) 
were found in both local and exotic. The study revealed a moderate prevalence of gastrointestinal helminth in the chickens slaughtered in the 
study area, therefore there is need for educating the farmers on the risk of gastrointestinal helminths infections on their chickens and the 
important of good management practices such as strategic deworming programs, improved hygiene and sanitations, better management 
practice as well as regular veterinary monitoring that will boost their productivity and welfare. 
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INTRODUCTION 

In most developing countries, chickens are the most vital 
species of poultry and investment in poultry is significant 
across Nigeria (Zahradeen, et al., 2010). In Nigeria, most 
poultry farmers focus on rearing chickens and Turkeys, 
with chicken being the most preferred. About 85 million 
(42%) of Nigeria’s population, 4 in every 10 Nigerian, are 
into poultry production, primarily small scale to medium 
scale poultry farming. (PAN, 2017). High interest in 
chicken production is attributed to the low cost of 
production as compared to other domestic animals and also 
the lack of traditional and clerical forbiddance in poultry 
in both developed and developing countries of the world 
(Lawal et al., 2016).  

About 21 billion eggs are produced in Nigeria annually 
through poultry farming, making it the largest producer of 
chicken eggs in Africa. However, compared to other 
countries, Nigeria’s chicken egg consumption is 60 eggs 
per annum per capita, compared to 250 eggs per annum per 
capita in advanced countries (PAN, 2017). Poultry 
production in Nigeria amounts up to 300 Metric tons of 
meat and 650 Metric ton of eggs per year and about 85 
million Nigerians are involved in poultry production 
(many on a small to medium scale). In the extensive/free-
range/backyard system, it comprises nearly half of the 
chicken population and flock sizes may reach up to 50 
birds. Their production is subsistence-oriented, mainly for 
family consumption with low levels of egg productivity 

and the flock includes birds of different indigenous species 
and varying ages PAN (2017) 

The challenge of gastrointestinal parasites significantly 
impacts poultry production in Africa, often underestimated 
by farmers despite its role in causing health issues and high 
mortality rates in the poultry sector (Inuwa et al.,2023). 
Gastrointestinal helminthiasis is caused by roundworms 
(nematodes), tapeworms (cestodes), and flukes 
(trematodes) (Afolabi et al., 2016; Ola-Fadunsin, 2019). 
With respect to the health impact of the infection, the 
abundance of pathogenic helminth species, and the 
economic importance, nematodes are the most important 
intestinal worms in the poultry industry (Ngongeh et al., 
2014; Ola-Fadunsin et al., 2019). Impacts associated with 
nematode infections include reduced health, welfare, and 
production performance due to reduced feed conversion 
ratio, reduced growth rates, weight loss, reduced egg 
production and egg quality, intestinal damage, and in 
severe cases, death (Sreedevi et al., 2016). Nematode 
infections can have direct adverse effects on the host, 
inducing the breakdown of the gastrointestinal barrier, but 
indirect damage can also occur via increased susceptibility 
to secondary infectious diseases (Sharma et al., 2019) and 
reduced host immune response (Pleidrup et al., 2014; 
Dalgaarda et al., 2015). 
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Gastrointestinal helminths have been incriminated as a 
major cause of ill-health and loss of productivity through 
decreased feed conversion ratio, reduced weight gain and 
weight loss in broilers, poor egg lay in layers, and 
mortalities (Ngongeh et al., 2014; Afolabi et al., 2016; 
Ola-Fadunsin 2019). Investigating the prevalence and risk 
factors associated with gastrointestinal infections in 
chickens can provide essential data to guide in 
development of targeted and efficient control strategies, 
which is vital for improving the overall health and 
productivity of quality chicken. To the best of our 
knowledge this information is limited in this area. This 
study aimed to determine the prevalence and species 
composition of gastrointestinal helminths in chickens 
slaughtered at Biu Main Market, Borno State, Nigeria, and 
to assess selected host-related risk factors associated with 
infection. 

MATERIALS AND METHODS 

Study Area 

Biu is a town and a Local Government Area (LGA) in 
southern Borno State of Nigeria. The town lies at 
coordinates 10°36′40″N 12°11′42″E. The local 
government area falls within the Northern Guinea 
savannah and the Sudan savannah regions (Kparmwang et 
al, 1994) and has a semi-arid climate with average 
temperature of 32oC. The area exhibits two distinct seasons 
dry and rainy and spans a landmass of about 3,423.86 km2. 
The recorded human population stands at 175,760, 
according to the 2006 census (NPC, 2006). The 
predominant climate elements influencing the study area's 
climate and impacting the farming system are temperature 
and precipitation (rainfall). Biu experiences its highest 
precipitation levels in July, August, and September, with 
an average of 23 rainy days and 164 mm (6.5 inches) of 
precipitation per month (Britannica, 2009) 

Sampling method and Sampling collection 

Random sampling method was used to select the study 
animals, and fecal samples were collected aseptically from 
all selected chickens immediately after slaughtered in Biu 
main market. The samples collected were transferred in an 
ice-cooled container to Biology Lab, Faculty of Natural 
and Applied Science, Nigerian Army University Biu for 
parasitological analysis. The samples collected were 
properly labeled sex (male or female), breed (local or 
exotic) and age (young or adult). 24 samples were 
collected randomly every week for a period of 16 weeks 
from July to October, 2024. 

 Sample Size Determination 

Since the total number of chickens slaughtered in Biu LGA 
is unknown, the population size is going to be labeled 
unknown, the confidence interval was taken as 5% and a 
confidence level of 95% was used with a standard 
deviation of 0.5. The sample size was determined using the 
Andrew Fisher's formula recommended by Getachew et al. 
(2017) a constant z-score value of 1.96, for 95% 
confidence level will be used.  

 

                

Where: 

 n = required sample size 

 Z = standard normal deviation (1.96 for 95% CI) 

 P = expected prevalence (0.5 when unknown) 

 d = desired precision (0.05) 
 
Sample size   (1.96)2 x 0.-5 x (1-0.5) 

 
(0.05)2 

Sample size   384 

 

Laboratory Analysis 

Preparation of Flotation Solution 

The flotation solution used was sodium chloride solution. 
400g of sodium chloride was dissolved in 500mL boiling 
water until super-saturation and then allowed the solution 
to cool-down and the solution as filtered as described by 
Krishi (2015). 

Fecal Analysis 

The faecal samples were collected from the rectum of each 
study bird with a spatula which was thoroughly washed 
and wiped after each collection to avoid cross 
contamination. Each faecal sample was put into a clean 
labeled sampling bottle, the label indicated the sex, age and 
breed of the chickens and sample collection date. In the 
laboratory, all faecal samples were examined using simple 
flotation technique (Soulsby (1982). However, overfilling 
was avoided to avoid loss of floated materials. A clean 
glass slide was placed on the test tube and left for 25-30 
minutes. The slide was then removed and a cover slip was 
placed on the area containing the eggs/cysts. Slides were 
examined with the light microscope using X40 
magnification. Identification of the eggs was done based 
on their characteristic morphology (Bliss and Kvasnicka, 
1997). 

 Data Analysis 

The data collected were subjected to chi-square tests to 
compare the relationship between the variables and 
descriptive statistical analysis to determine the prevalence 
rate. All data analysis was done using Microsoft excel 
version 10.0 and p<0.05 was used to determine the level of 
significance. 

RESULTS 

This study reveals an overall prevalence of 44.8% and 
female chickens had a higher prevalence rate of 61% than 
male with 34.9%. The difference in prevalence rate 
between different sexes of the chickens were statistically 
significant p<0.05 Table 1. Adult chicken has the highest 
prevalence rate of 56% than the young ones with25.5%. 
The difference in prevalence rate between different age 
groups of chickens were statistically significant p<0.05 
Table 2. Local breed has the highest prevalence rate of 
67.1% than the exotic breed 22.4%. The difference in 
prevalence rate between different breed of the chickens 
were statistically significant p<0.05 Table 3. Seven (7) 
helminths species were recorded in this study; five (5) 
nematodes Ascaridia galli (67%), Heterakis gallin arum 
(12%) Capillaria spp (9%) and Syngamus trachea (5%), 
Strongyloides avium (4%) and two (2) cestodes 
Choanotaenia infundibulum (2%) and Raillietina spp (1%) 
were found to occur in both local and exotic chicken as in 
Table 4.  
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Table 1: Prevalence of Gastrointestinal Parasites Based on Sex of Chickens in Biu, Borno State 

Sex Number Examined Number Infected Prevalence (%) 
Chi-square    
(χ²) 

Males 192 67 34.9  

Females 192 105 61 15.21 

Total 384 172 44.8  

 

Table 2: Prevalence of Gastrointestinal Parasites Based on Age of Chickens in Biu, Borno State, Nigeria  

Age Number Examined Number Infected Prevalence (%) 
  Chi-square     
     (χ²) 

Adult 243 137 56  

Young 141 35 25.5 35.93 

Total 384 172 44.8 ` 

 
 
Table 3: Prevalence of Gastrointestinal Parasites Based on Breed of Chickens in Biu, Borno Stat, Nigeria 

Breed Number Examined Number Infected Prevalence (%) 
Chi-square 
 (χ²) 

Local 192 129 67.1  

Exotic 192 43 22.4 77.8 

Total 384 172 44.8  

 

Table 4: Prevalence of Gastrointestinal Helminths Species Encountered among Infected Chickens in Biu, Borno State, Nigeria  

Helminths Species 
Number of Helminths  

 Encountered 
      Prevalence (%) 

Ascaridiagalli 116 67 

Heterakis gallinarium 20 12 

Capillaria spp. 15 9 

Syngamus trachea 9 5 

Strongyloides avium 7 4 

Choanotaenia infundibulum 3 2 

Raillietina spp. 2 1 

Total 172 100.0 

 
DISCUSSION 

In the current study, the overall prevalence of 
gastrointestinal helminths observed was 44.8%. In 
comparison, existing studies on poultry helminths in 
Nigeria suggest that the prevalence of gastrointestinal 
helminths ranges from 16.7% (Ola-Fadunsin et al., 2019) 
to 100% (Uhuo et al., 2013) among chickens from Kwara 
and Ebonyi States, respectively. The moderate prevalence 
observed in this study may be attributing to factors, such 
as control measures, geographical location, parasitological 
detection methods, rearing system, chickens breed and 
sample sizes among others. Ayeh-Kumi et al. (2016) 
reported the difference in prevalence could also be related 
to the difference in management system, study method, 
sample size and control practice in the different countries. 
In other part of the African countries Asumang et al. 
(2019), in Ghana reported 65.5% and Berhe et al. (2019) 
in Ethiopia reported 90.6% in similar studies reported these 
reasons as the causes of the different in prevalence. 

Female chickens were more infected 105 (61%) than male 
67(35%). The difference in prevalence rate between 
different sexes of the chickens was statistically significant 
p<0.05. Female chickens are often kept for longer periods 
for breeding purposes. Thus, they are continuously 

exposed to helminths. Male chickens are often kept for 
shorter periods and are usually sold out during the festival 
season because there are more expensive and bigger in 
size. Also, Naqvi et al. (2017) reported that female 
chickens have higher levels of prolactin and progesterone 
that inhibit the immune system, making them more 
susceptible to parasitic infections. This finding agreed with 
the earlier finding of Uhuo et al. (2013) and Opara et al. 
(2014) who recorded a rather higher infection rate in 
female chickens Ebonyi state and southeastern state 
respectively. 

Local breed showed a higher prevalence 129 (67.1%) than 
exotic 43 (22.4%). The difference in prevalence rate 
between different breed of the chickens were statistically 
significant p<0.05. This agrees with previous reports by 
Agbolade et al. (2014); Idika et al. (2016) and Usman, et 
al., (2022). This is possible because it usually depends on 
the system used in rearing the chickens, higher stocking 
densities and supply their other need or not, allowing to 
scavenge for survival, irregular vaccination as well as poor 
maintenance of good hygienic practice and most of the 
local breed in this study area are rear using free range or 
extensive system which exposed them more than the exotic 
breed that are usually rear using intensive system. This also 
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corroborated with Beyene et al. (2014) and Shiferaw et al. 
(2016).  

Adult chickens were more infected 137(56%) than the 
young chicken 35(25.5%) than young. The difference in 
prevalence rate between different sexes, breed and age of 
the chickens were statistically significant p<0.05. This 
finding agreed with the earlier studies of Usman, et al. 
(2022), Lawal et al. (2023) and Gambo et al. (2024) both 
in Borno state but contrast to that of Dauda et al. (2016) in 
Jos, Plateau state. This could be linked to the fact that as 
they grow, chicken is increasingly exposed to helminths 
and our major method of managing system (semi-
intensive). Chapman et al. (2005) reported it could be 
associated with the immature immune system in young 
chickens leaving them susceptible to infection. 

A total of seven (7) helminths species were recorded in this 
study; five (5) nematodes Ascaridia galli (67%), Heterakis 
gallinarum (12%) Capillaria spp (9%) and Syngamus 
trachea (5%), Strongyloides avium (4%) and two (2) 
cestodes Choanotaenia infundibulum (2%) and Raillietina 
spp (1%) were found to occur in both local and exotic 
chickens. All these species were been reported in different 
studied and nematodes are the most prevalent parasites of 
domestic chicken (Agbolade et al., 2019: Lawal et al., 
2023). High parasitic infections may be attributed to the 
poor handling and control efforts in either the animal or in 
the immediate environment where infection or re-infection 
may come from (Adang et al., 2014). 

Similarly, there was total absence of trematode species in 
this study which collaborate with the earlier studied of 
Junaidu, et al. (2014) and Gambo et al. (2024). The 
absence of lakes and other water bodies lead to reduction 
of the intermediate host number in the present study area 
which might be the reason for the absence of trematodes. 
Also, the absence of these worms could be explained by 
the complex nature of their life cycle involving a 
freshwater snail as an intermediate host (Junaidu, et al., 
2014). 

Conclusion  

The overall prevalence of 44.8% of gastrointestinal 
helminths observed among chickens slaughtered in study 
area. Breed, age and sex appear to be risk factors associated 
with the incidence of these parasites. The study reveals 
moderate prevalence of gastrointestinal helminths species 
in chickens slaughtered in the study area, therefore there is 
need for educating the farmers on the risk of 
gastrointestinal helminths infections on their chickens and 
the important of good management practices such as 
strategic deworming programs, improved hygiene and 
sanitations, better management practice as well as regular 
veterinary monitoring that will boost their productivity and 
welfare 
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