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ABSTRACT 
 

The study assessed gastrointestinal parasites in free-ranging pigs in Korhogo region. This animal farming faces parasitic 

infestations that cause significant economic losses. The study assessed the gastrointestinal parasite pressure in pigs in 

Korhogo region. A sample of 289 local pigs’ breed (Sus scrofa domesticus) was collected. Coprological analyses using a 

McMaster slide were performed to identify gastrointestinal parasites and calculate their prevalence. The overall prevalence 

was 79.24%. Worse, polyparasitism cases represented 55%. Nine (9) parasite species were identified, including Eimeria 

spp, Trichostrongylus spp, Fasciola spp, Strongyloides spp, Chabertia spp, Cooperia spp, Ostertagia spp, 

Oesophagostomum spp, and Heterakiss spp. The most frequent parasites were Eimeria spp with 59.86% prevalence, and 

41.87% for Strongyloides spp. Also, the prevalence varied according to localities, with higher rates in Dikodougou at 90%, 

Lataha with 87% And Korhogo 84%, compared to lower levels in Sediogo for 64%, and Sinématiali for 72%. The pigs’ 

gender, and age did not influence the overall prevalence, although males were slightly more infested, and young pigs 

showed a higher infestation rate. Strongyloides spp infests pigs in extensive livestock farming. Intensive indoor farming 

should replace extensive free-range farming to reduce infestations and improve growth performance. 
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1. INTRODUCTION 
 

Poverty reduction in Africa cannot be achieved without considering income-generating activities, particularly 

those of small-scale livestock farmers. Among these activities is pig farming, essential to the survival of rural 

populations in many countries. Pigs offer enormous potential, because they have a short reproductive cycle, large 

litter sizes, the ability to transform agricultural products and by-products into higher-quality meat, and good 

adaptation to diverse ecosystems. They are important animals that provide supplementary income for almost all 

socioeconomic groups within African populations (Touré et al., 2024) . Therefore, pig farming has a dual purpose, 

to increase the animal protein availability for human consumption and to contribute to poverty reduction. Pig 

production offers several advantages over other types of livestock farming, such as a faster and higher return on 

investment, early maturity, shorter generation intervals, rapid growth rates, and relatively lower space requirements. 

Côte d'Ivoire has enormous potential in animal production. However, this potential remains largely untapped. 

Indeed, since its economic development is based on agriculture, livestock farming has remained a secondary 

activity, representing 4.5% of agricultural GDP, and 2% of total GDP (PADECI, 2017). 

The pig population in Côte d'Ivoire consisted of approximately 411,520 animals, comprising 290,000 traditional 

pigs and 121,520 modern pigs. The meat and offal production from this animals’ farming, for 11,457 metric tons, 

covers only 11% of pork meat and offal demand (FIRCA, 2019). Pig farming is dominated by the traditional system, 

which accounts for 75% of national overall pigs. Despite this proportion, this system produces the same pig meat 

quantity than the modern system, which represents only 25% (Brou et al., 2020) . Cote d'Ivoire has undertaken 

numerous initiatives to address the meat deficit and achieve its objectives by intensifying local pig production and 

incentivizing the pig farms modernization. However, despite the government efforts, numerous constraints, both 

nutritional and sanitary, limit the pig livestock development production. Among these constraints, gastrointestinal 

parasites in pigs are paramount. Indeed, the digestive tract parasitic infestations can cause significant economic 

losses in small ruminants and pigs (Ngowi et al., 2025) . This study reinforces existing data from northern Cote 

d'Ivoire with a view to improving pig production. Thus, the study objective was to identify and determine the 

intestinal parasite load in and contribute to effective control. More specifically, it aimed to (1) take the 

gastrointestinal parasites inventory in pigs in order to estimate their prevalence, and (2) determine these 

gastrointestinal parasites distribution according to the sampling locations. 

 

2-MATERIALS AND METHODS 

2.1- Study Area 
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Cote d’Ivoire is the northern hemisphere in coastal, humid West Africa, between the Cancer Tropic and the 

equator, specifically between 4
th

 and 10
th

 degree North latitude, and 2
nd

 and 8
th

 degrees West longitude. This study 

was conducted on locally raised pigs in the Poro region, located between 9
°
25' North Latitude and 5

°
37' West 

Longitude. Poro region covers 13,400 square kilometers. This region is Cote d’Ivoire far North (Figure 1). It is 

bordered to North by Mali Republic, to South by Béré region, to East by Tchologo and Hambol regions, and to the 

west by Bagoué region (INS, 2014). 

 

2.2- Sampling Method 
 The study began on July 15, 2025, and ended on September 15, 2025. Series of visits were conducted. 

Initially, on July 16 and 17, 2025, initial contacts were made with the villagers. Then, on July 18 and 19, an 

awareness-raising and preliminary investigation was carried out to identify the major parasites in the pig farms. 

Finally, from July 20 to September 15, samples were collected. In the Poro region, three departments whose were 

Dikodougou, Korhogo, and Sinématiali. They were randomly selected (Fig. 1). Next, within each department, two 

sub-prefectures were also randomly selected. Finally, within each sub-prefecture, three villages, each with at least 25 

pigs, were chosen (Table 1). The sample size was determined using equation 1 (FIRCA, 2019). 

 

  
          

   Equation 1 

 

- n: sample size; t: confidence level deduced from the confidence rate which is equal to 1.96 for 95% confidence 

interval; α: margin of the error set at 5%; p: estimated prevalence, not knowing the parasites prevalence in the study 

area, the hypothesis was set at 75%. 

 

 
Fig. 1. Map of the Poro Region of Ivory Coast showing the study departments. 
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Therefore, the sample size calculated according to the formula presented above is 289 pigs. The distribution of 

animals by department, sub-prefecture, and village is shown in Table 1. 

 

Table 1. Distribution and number of samples taken. 

Department Sub-prefecture Villages Number of farms Number of samples 

Sinematiali 

Simentiali 

Lokaha 2 3 17 

Nagbankaha 3 17 

Odiekaha 3 16 

Sediogo 

Sediogo 3 17 

Pessikha 3 17 

Nambonkaha 3 16 

Korhogo 

Korhogo 

Korhogo 3 17 

Dokaha 3 17 

Bounonkaha 3 10 

Lataha 

Lataha 3 17 

Kohotieri 3 17 

Keferekaha 3 11 

Dikodougou 

Dikodougou 

Dikodougou 3 17 

Nangakaha 3 17 

Karakpo 3 16 

Guiembe 

Guiembe 3 17 

Feguere 3 17 

Sopkokaha 3 16 

3 6 18 54 289 

 

2.3- Feces sample collection 
 In each selected village, samples were taken from 17 local breed free-ranging pigs (Sus scrofa domesticus). The 

animals’ distribution by age class and gender is given in Table 2. This distribution by age class was made according 

to the physiological stage, with the first stage
 
for piglets up to 2 months old, then those of the second stage

 
from 3 to 

7 months old, and pigs of 8 months old and older like the sows and boars (Nonga and Paulo, 2015) . 

 

Table 2. Distribution of animals collected by age class and sex. 

Age group (months) Number of samples 

1st age (≤2) 33 

2nd age (3≤age≤7) 175 

3rd age (≥8) 81 

Sex  

Females 151 

Males 138 

 

 For fecal collection, the animal was immobilized in a recumbent position. Using a single-use plastic glove, the 

index finger was inserted into the animal's rectum while gently rotating it along its entire length to avoid injuring the 

animal (Guiguen et al., 2021). The defecation reflex causes the animal to release feces, which are collected directly 

into the plastic glove. To facilitate differentiation between animals, a marker is used after defecation to identify the 

animals from which samples were taken. Fecal samples were identified according to location and collection 

sequence number. The samples were then placed in a cooler containing dry ice to ensure their preservation and 

facilitate transport to the laboratory. They were stored in a refrigerator at 4°C until analysis, within 3 days in a 

maximum delay. 
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2.4- Coprological diagnosis 

 The laboratory diagnosis consisted in identifying gastrointestinal parasite eggs. The diagnostic method allowed 

the most helminths’ egg presence and their quantification, like the oocysts and coccidia in animal feces (Sohn, 

2024). The parasite eggs’ identification was done using the MacMaster flotation method (Mohammedsalih et al., 

2025). Using a precision balance (CS100, China, 100 g maximum capacity, 0.001 g accuracy), 3 g of feces were 

transferred to a mortar and crushed with a pestle. Then, 42 mL saturated NaCl solution (400 g NaCl/1000 mL) of 

distilled water was added. The resulting solution was filtered through a sieve. The filtrate was left to stand for 5 

minutes. Finally, a portion was pipetted to fill MacMaster cell two chambers, which total volume is 0.3 mL. The 

reading was performed using a Motic optical microscope, with 10x eyepieces and 40x objective lens. The parasite 

eggs were identified based on morphological criteria (Guiguen et al., 2021). 

 

2.5. Data processing and statistical analysis 

 The statistical processing of the data was carried out using Sphinx Plus software for entering the data collected 

from pig farmers, R and Excel software were used to perform descriptive statistical analyses such as prevalence, 

frequency, mean, and standard deviation, while SAS software was used for analysis of variance (ANOVA). In the 

first step, the overall prevalence, expressed as a percentage, was considered. This was obtained using equation 2. 

 

                       
                         

                                     
     Equation 2 

 

The sources of variation in overall prevalence were considered as a two-level binomial variable. The value 1 was 

assigned for the presence of at least one parasite and 0 for the absence of parasites. Additionally, SAS software 

CATMOD procedure (SAS, 2005) was used (Equation 3). 

 

                               Equation 3 

With 

Y ijkl: Parasitic infestation prevalence; μ: Overall mean; SPi: Effect of the i
th 

sub-prefecture (i=6: Sinematiali, 

Sediogo, Korhogo, Lataha, Dikodougou, Guiembe); CAGEj: Effect of j
th

 age class (j=3); SEXk = Effect of k
th

 sex
 
(k= 

2, male, female); E: ijkl Residual value 

 

The analysis was supplemented by a pairwise comparison of prevalences for each source of variation using a chi-

square (χ²) test.
 
The difference between these prevalences was considered significant at 5% level. For the statistical 

analysis of prevalences by sub-prefecture, they were calculated according to equation 4. 

 

               
                                               

                                     
     Equation 4 

 

Comparisons of pig infestation prevalence by department and sampling site were performed using the Chi-square 

(χ²) test.
 
The difference between these prevalences was considered significant at the 5% level. 

 

3- RESULTS  

3.1- Average prevalence of parasitic infestations 

Of a total of 289 samples taken from pigs, 229 were infested with gastrointestinal parasites, representing an 

overall 79.24% prevalence (Table 3a). Regarding the parasitized animals, and according to the severity of the 

parasitic infestation, the results show that 45% of the pigs were mono-parasitized, meaning that only one parasite 

species was identified, while 55% animals presented polyparasitism, with up to four different gastrointestinal 

parasites present (Table 3b). 
 

Table 3. Overall prevalence and parasitic infestations in pigs 

a. Overall prevalence Positive cases Prevalence (%) 

Number of samples (289) 229 79.24 

b. Parasitism Cases Percentage (%)  

Mono-parasitism 103 45 

Polyparasitism  126 55 

Two parasite species  87 69 

Three parasite species 32 25.4 

Four parasite species 7 5.6 
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By closely examining the different parasitic species found, the results identified 9 gastrointestinal parasites, 

including Eimeria spp, Trichostrongylus spp, Fasciola spp, Strongyloides spp, Charbertia spp, Cooperia spp, 

Ostetagia spp, Oesophagostomum spp and Heterakis spp. Among these parasites, Eimeria spp was identified as the 

most prevalent parasite infesting pigs in the Poro region. The prevalence of infestation for this parasite was 59.86%, 

followed by Strongyloides spp with 41.87% and Charbertia spp with 14.53%. Coopera spp infestation was 5.88%, 

followed by Ostetagia spp with 5.19% and Fasciola spp for 1.73%. Looking at Esophagostomum spp and Heterakis 

spp, each had a prevalence of 0.69%, and they were relatively low in pigs (p=0.0001; Fig. 2). 

 

 
Fig. 2. Prevalence of pig infestations according to intestinal parasites. 

(Values with different letters are different at the p<0.05 threshold). 

 

3.2- Prevalence of parasitic infestations in pigs according to locality 

Eimeria spp parasites, Trichostrongylus spp, Strongyloides spp, Chabertia spp and Cooperia spp were observed 

in pigs from 6 sampled localities whose were Sinematiali, Sediogo, Lataha, Korhogo, Dikodougou, and Guiembé. 

The smallest prevalent parasite was Fasciola spp which has been identified in 2 locations. Heterakis spp and 

Oesophagostomum spp were present in only one locality for each. The highest prevalence rate was 11.76% with 

Eimeria spp in Dikodougou (Table 4). 

 

3.3- Analysis of variance of the overall prevalence of parasitic infestation 
Analysis of deviance using the CATMOD procedure revealed a highly significant influence (p<0.001) of the 

sub-prefecture or locality factor on the prevalence of parasitic infestation in pigs. However, the factors "age class" 

and "sex" were not significant (p>0.05). Chi-square analysis showed that, depending on the locality, the highest 

prevalence rates were found in Dikodougou for 90%, Lataha for 87%, Korhogo for 84%, and Guiembé for 80% 

(Fig. 3). Localities of Sediogo and Sinematiali recorded lower rates, with 64% and 72% infestation cases, 

respectively. 

At the gender level, infestation was more prevalent in males than in females. Indeed, the infestation prevalence 

was 83.3% (115/138) in males, compared to 75.5% (114/151) in females. These overall prevalence values were not 

significantly different. Depending on the parasite species, it appears that females are more frequently infected by 

Eimeria spp had a prevalence of 60.93% compared to 58.73% in males (Table 5). Moreover, the infestations 

prevalence between males and females was not statistically different regardless of the parasitic species (0.1874≤ 

p≤0.9593). 
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Fig. 3. Prevalence of gastrointestinal parasitic infestations by locality. 

Values bearing the same superscript letters are not different at p<0.05 threshold. 

 

Table 4. Prevalence of gastrointestinal parasites by locality 

 

Table 5. Gastrointestinal parasite specie prevalence (%) according to genus 

Parasite Male (Ratio) Female (Ratio) p-value 

Eimeria spp 58.70 (81/138) 60.93 (92/151) 0.8384 

Trichostrongylus spp 9.42 (13/138) 7.95 (12/151) 0.7241 

Fasciola spp 1.45 (2/138) 1.99 (3/151) 0.7705 

Strongyloides spp 48.55 (67/138) 36.42 (55/151) 0.1874 

Chabertia spp 18.12 (25/138) 11.26 (17/151) 0.2036 

Cooperia spp 7.97 (11/138) 3.97 (6/151) 0.2424 

Osteography spp 4.35 (6/138) 5.96 (9/151) 0.6154 

Esophagostomum spp 0.72 (1/138) 0.66 (1/151) 0.9593 

Heterakis spp 1.45 (2/138) 0.00 (0/151) - 

Not significant at p>0.05 

 

Age did not significantly affect the overall prevalence rate. For example, among piglets aged 0 to 2 months, 26 

out of 33 were infected, representing a prevalence of 78.8%. In the next group, piglets aged 3 to 7 months, 143 out 

of 175 were infected, representing 81.7% prevalence. Finally, among animals older than 8 months, 60 out of 80 

collected were infested, representing 74.07% prevalence. Relatively, the second-stage group was 2.9% more infested 

than the first stage, and 7.63% more infested than the third stage.
 
Regarding the parasite species,
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 Locality 

Parasites Sinematiali Sediogo Lataha Korhogo Diko Guiembé p -value 

Eimeria spp 7.96 (23/289) 6.92 (20/289) 9.69 (28/289) 11.07(32/289) 11.76 (34/289) 12.46(36/289) 0.7714 

Trichostrongylus spp 2.42(7/289) 0.69(2/289) 1.04(3/289) 1.38(4/289) 2.08 (6/289) 1.04(3/289) 0.9081 

Fasciola spp 0.69(2/289) 0(0/289) 1.04(3/289) 0(0/289) 0(0/289) 0(0/289) 0.7875 

Strongyloides spp 4.50 (13/289) 5.88 (17/289) 7.61(22/289) 6.92 (20/289) 9.69 (28/289) 7.61(22/289) 0.8103 

Chabertia spp 2.08 (6/289) 1.04(3/289) 1.73 (5/289) 3.81 (11/289) 4.15(12/289) 1.73 (5/289) 0.6696 

Cooperia spp 1.73 (5/289) 0.35 (1/289) 1.73 (5/289) 0.35 (1/289) 1.38(4/289) 0.35 (1/289) 0.7461 

Osteography spp 1.73 (5/289) 1.73 (5/289) 0(0/289) 0.35 (1/289) 1.38(4/289) 0(0/289) 0.7425 

Esophagostomum spp 0(0/289) 0(0/289) 0(0/289) 0(0/289) 0.69(2/289) 0(0/289) - 

Heterakis spp 0(0/289) 0(0/289) 0(0/289) 0(0/289) 0.69(2/289) 0(0/289) - 
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identified. Oesophagostomum spp and Heterakis spp did not infest piglets aged 0 to 2 months. Similarly, sows and 

boars aged 8 months and older were not infested by Fasciola spp and Heterakis spp. Only young pigs aged 3 to 7 

months were infested by all identified gastrointestinal parasites. The most prevalent parasite was Eimeria (Table 6). 

 

Table 6. Prevalence (%) of gastrointestinal parasites in pigs by age 

Parasites 0 to 2 (Ratio) 3 to 7 (Ratio) 8 or more (Ratios) p -value 

Eimeria spp 51.52 (17/33) 62.86 (110/175) 57.50 (46/80) 1 

Trichostrongylus spp 3.03 (1/33) 9.71 (17/175) 10.00 (8/80) 1 

Fasciola spp 0.00 (0/33) 2.86 (5/175) 0.00 (0/80) - 

Strongyloides spp 45.45 (15/33) 44.57 (78/175) 35.00 (28/80) 1 

Chabertia spp 15.15 (5/33) 14.86 (26/175) 13.75 (11/80) 1 

Cooperia spp 9.09 (3/33) 5.71 (10/175) 5.00 (4/80) 1 

Osteography spp 9.09 (3/33) 4.57 (8/175) 5.00 (4/80) 1 

Esophagostomum spp 0.00 (0/33) 0.57 (1/175) 1.25 (1/80) 0.61 

Heterakis spp 0.00 (0/33) 1.14 (2/175) 0.00 (0/80) - 

 

DISCUSSION  

 

In total, 9 gastrointestinal parasites including Eimeria spp, Trichostrongylus spp, Fasciola spp, Strongyloides 

spp, Chabertia spp, Cooperia spp, Ostetagia spp, Oesophagostomum spp and Heterakis spp were identified in the 

diagnosed pigs. These results were close to Cioaca et al. (2025) ones, in Romania, which identified six (6) parasites 

among those identified in northern Côte d'Ivoire. However, Addy et al. (2023) work in Ghana revealed 91% 

prevalence, with several parasite species including Strongyloides, Ascaris suum, and Trichuris spp. However, 

Trichuris suis and Ascaris suis parasites were not observed here. Indeed, the diagnosis was made at the rainy season 

beginning in northern Côte d'Ivoire. For example, in a study on parasitic zoonoses in pigs at slaughterhouses in Côte 

d'Ivoire, Kouadio et al. (2023) demonstrated that parasitic diseases frequency was higher during the rainy season. 

This is due to a humid climate that promotes gastrointestinal parasites and other pathogens proliferation. The study 

revealed a high gastrointestinal parasites infestation in traditional pigs. In total, 79.24% pigs were tested positive 

(Kouadio et al., 2023).  

During this current study, the elevated infestation rate could be due to the farming practices, as the pigs were 

kept in free-range conditions. In the villages visited, the animals received no veterinary care. These results were 

comparable to those obtained in Lesotho by Kompi et al. (2023), who revealed an overall prevalence of 69.00% for 

gastrointestinal parasites in 90 pigs. In Myanmar, Southeast Asia, Bawm et al. (2024) reported an overall prevalence 

of 69.20% and obtained 85% in certain localities. However, these results were higher than Lee et al. (2025) ones, 

who reported 10.70% in South Korea, in intensive sedentary pig farming. Furthermore, the pig infestation 

prevalence in the present study was lower than Addy et al. (2023) results in Ghana. According to Addy et al. (2023), 

the overall pig infestation prevalence was 91%. 

The observed differences in prevalence are thought to be due to environmental conditions and livestock 

management. Furthermore, the most dominant parasites in northern Cote d'Ivoire were Eimera spp with 59.86% 

prevalence, followed by Strongyloides spp for 41.87%. These results were similar to Pinatih et al. (2024) 

conclusions. In fact, Pinatih et al. (2024) obtained 90.50% prevalence for Eimeria spp at Bali in Indonesia, 

compared to 64.90% with Strongyloides spp. These types of parasites could be explained by the significant presence 

of their hosts in the livestock environment. Furthermore, these parasites life cycles relatively more direct compared 

to other parasites life cycles. Addy et al. (2023) stated that Strongyloides spp These are direct-life nematodes that do 

not require an intermediate host. Animals become infected directly in the pasture through ingestion of the infective 

larvae. 

Furthermore, male pigs are more heavily infested than females. These results are those obtained in Abakaliki, 

Nigeria, by Unanam and Lekko (2023). Unanam and Lekko (2023) work identified eight intestinal parasites in pigs 

in Abakaliki Town, with a higher prevalence in males than in females. Considering the parasite species, the 

prevalence of infestation in pigs is significant for Eimeria spp, Trichostrongylus spp, Strongyloides spp and 

Chabertia spp out of the 9 parasites identified. Overall, the results showed that young pigs were the most infested at 

88.92%, compared to 35.30% for adults, and 15.23% for piglets. Referring to Baies et al. (2022) findings, young 
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animals become infested while roaming in unhygienic environments. This increases their exposure to certain 

parasite species such as Eimeria spp. In fact, this parasite survives in outdoor environments at high temperatures. 

The low infestation rate in younger animals could be explained by the daily provision of clean drinking water until 

weaning. 

 

Conclusion 

This study conducted in the Poro region revealed 79.24% prevalence of gastrointestinal parasites in pigs raised 

in traditional systems. Nine parasitic species were identified, including Eimeria spp with 59.86%, and Strongyloides 

spp for 41.87% prevalences were the most dominant, confirming their major role in contaminating pig farms. The 

polyparasitism predominance for 55% illustrates the pigs’ vulnerability in this farming system, where hygiene and 

management conditions remain insufficient. Furthermore, the results show that neither sex nor gender significantly 

influences overall prevalence, although males and young pigs exhibit slightly higher exposure. However, 

geographical variations were significant, with higher prevalence rates in certain areas, reflecting the environment 

and farming practices’ effect. These data confirm that the high circulation of parasites in traditional farms constitutes 

a major constraint on pig productivity in northern Cote d'Ivoire. They underscore the need to strengthen farmer 

training, improve hygiene and farm management practices, and the implementation of regular antiparasitic treatment 

programs. Such an approach would contribute to improving animal health, pig productivity, and food security and 

the rural population income in the region. 
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