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Abstract 
Background: Gastric ulceration has been identified as a significant problem affecting pigs 

worldwide causing economic losses and is of a welfare concern. Limited information was 

available on the awareness of farmers of gastric ulcers and the exposure of pigs to some identified 

predisposing factors. This study sought to fill this information gap. 

Methods: Data were collected from 148 registered pig farmers in 12 local government areas of 

Oyo state using structured questionnaires. On-site assessment of farms’ facilities and management 

practices was observed to determine the level of exposure of pigs to known predisposing factors. 

Results: Most (84.5%) of the farmers were males with the majority (89.2%) being Christians. The 

scale of production was mostly (71%) between 50-150 pigs, while many (52.7%) had farming 

experience of over 5 years. Most (83.1%) of the farmers were aware of the occurrence of gastric 

ulcers in humans while only 23% were aware that pigs were affected. A high proportion (69%) of 

the farmers formulated their feeds based on their discretion while some (28.4%) used standard 

formula. A high proportion (62.2%) of farmers were utilizing mixed sized particles while 33.1% 

farmers were using finely grounded grains with most farmers (84%) feeding 1-2 times daily. Only 

12.2% farmers evaluated water quality parameters with some (9.5%) sourcing water from streams. 

Farm design and facilities supported manual processes of feeding (100%), watering (60.8%) and 

sorting (85.8%). Restraints were mostly (96%) dependent on physical methods. 

Conclusion: This study showed that the awareness of gastric ulceration in pigs among farmers in 

the Oyo state was limited and pigs were consistently exposed to predisposing factors such as fine 

feed particles, unhygienic water, and stressful handling. 
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Introduction 
Gastric ulcers affect pigs of all ages leading to 

significant economic losses. It is also a welfare 

concern as it causes excruciating pains (Ayles et 

al., 1996; Friendship, 2003). The condition has 

been documented for over 70 years in pigs 

(Monteiro, 2011) and it appears to have increased 

in frequency of occurrence with the introduction 

of confinement rearing and the use of grain-based 

processed rations in the diet of pigs (Friendship, 

1999). The prevalence varies greatly from herd-

to-herd and it is known to cause anorexia, acute 

gastric hemorrhage, chronic anemia, reduced 

weight gain and sudden death (Ayles et al., 1999; 

Elbers et al., 1995). The pig stomach is 

monogastric and its mucosa is divided 

anatomically into the non-glandular (pars 

oesophagea) and the glandular (cardia, fundus 

and antrum) regions. Slaughter house surveys 

over many years from different regions of the 

world have revealed a high prevalence of gastric 

ulcers often restricted to the pars oesophagea 

with its frequency of occurrence being as high as 

100% in some herds (Christensen and Cullinane, 

1990; Elbers et al., 1995; Straw et al., 1992). 

Gastric lesions occur at a lower rate in the 

glandular regions (Monteiro, 2011). Ulcers of the 

pars oesophagea usually involve only the 

submucosa, but they may advance to the 

muscularis externa and occasionally the serosa 

(Barker et al., 1993). 

  

Gastric ulceration in swine is generally believed 

to have several predisposing factors which 

include age, breed, sex, heredity, infection and 

parasitism, toxicity, trauma, nutrition and 

management factors (Friendship, 1999). There 

are increasing number of studies especially within 

the last 20 years on the role of infectious agents 

in the formation of gastric ulcers with 

Helicobacter species being of prime interest 

(Roosendaal et al., 2000; Choi et al., 2001; 

Krakowka and Ellis, 2006; Appino et al., 2006).  

There are increasing numbers of studies 

documenting the occurrence and predisposing 

factors of gastric lesions in pigs in Nigeria 

(Majekodunmi et al., 2013; Omotosho et al., 

2015). For the control of the condition, it is 

necessary to assess the level of awareness of 

farmers and the level of exposure of pigs to 

gastric ulceration for improved production 

efficiency and better welfare of the pigs. 

 

Materials and Methods 

Definition of terms 
Awareness refers to knowledge possessed by the 

farmers and practices refer to routine procedures 

adopted by the farmers for managing pigs. 

 

Study location 
Oyo state is one of the major pig producing states 

in Nigeria. It is one of the 36 states in Nigeria, 

ranked 14th by size and it covers an area of 

approximately 28,454 square kilometers. There 

are 33 local government areas in the state with 11 

of them being within the capital city, Ibadan. The 

climate is equatorial, notably with dry and wet 

seasons with relatively high humidity. 

Agriculture is the main occupation of the people 

of Oyo State (NPC, 2017). The study was carried 

out between March and August 2018 among 148 

pig farmers in 12 selected local government areas 

in Oyo state (Table 1). 
 

Table 1. Distribution of the surveyed pig farmers 

in Oyo state 

S/No Local  

Government Area 

Number of 

farmers/farms 

1 Egbeda 26 

2 Lagelu 14 

3 Akinyele 17 

4 Iddo 23 

5 Oluyole 9 

6 Ona-ara 6 

7 Oyo-East 11 

8 Oyo-West 9 

9 Ibarapa-East 6 

10 Ogbomoso-North 13 

11 Ogbomoso-South 8 

12 Surulere 6 

                       Total 148 

 

Samples selection 
Cross sectional survey of 148 farmers registered 

with the pig farmers’ association of Nigeria, Oyo 

state (PFAN) across 12 selected local 

governments was done. All participants were of 

age between 28 and 72 years. Structured 
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questionnaires were administered to the farmers 

in a face-to-face interview approach. Consent was 

obtained from the participants after the purpose 

of the study was described and the questions were 

interpreted to local languages, when needed, to 

improve accuracy of data obtained.  

 

On-site assessment of farms’ facilities and 

farmers’ practices 

On-site assessment of farms’ facilities and 

farmers’ practices was done on the 148 farms. 

This included assessment of feed quality, feeding 

routine, water source, restraint practices and 

housing facilities. 

 

Results 
Most (84.5%) of the farmers were males with 

majority (89.2%) being Christians. The scale of 

production was mostly (71%) between 50-150 

pigs, while many (52.7%) had farming experience 

of over 5 years (Table 2). Most (83.1%) of the 

farmers were aware of the occurrence of gastric 

ulcers in humans while only 23% were aware that 

pigs are affected (Figure 1). A high proportion 

(69%) of the farmers formulated their feeds based 

on their discretion while some (28.4%) used 

standard formula (Figure 2). 33.1% used finely 

grounded grains while 62.2% utilised mixed 

particle sizes (Figure 3) with most farmers (84%) 

feeding 1-2 times daily (Figure 4). Only 12.2% 

evaluated water quality parameters with some 

(9.5%) sourcing water from streams (Figure 5). 

Farm design and facilities mostly supported 

manual processes of feeding (100%), watering 

(60.8%) and sorting (85.8%) (Figure 6). Restraint 

was mostly (96%) dependent on physical 

handling methods. 

 

Table 2. Information on the pig farmers interviewed in Oyo state 

 Number (148) Percentage (%) 

Sex Male 125 84.5 

Female  23 15.5 

Religion Christianity 132 89.1 

Islam 14 9.5 

Others 2 1.4 

    

Scale of production 0-49 4 2.7 

 50-99 37 25 

 100-149 68 46 

 150-199 21 14.2 

 200- Above 18 12.2 

    

Farmer’s experience 0-4 32 21.6 

 5-9 38 25.7 

 10-14 47 31.8 

 15- Above 31 21 

 



Omotosho and others 

 150 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Awareness of pig farmers on the occurrence 

of gastric ulceration in humans and pigs 
Figure 2: Farmer’s practices on pig feed formulation 

in Oyo state 

Figure 3: Particle size of feed utilised by pig farmers 

in Oyo state 
Figure 4: Frequency of feeding of pigs by farmers in 

Oyo state 

Figure 5: Water sources used by pig farmers in Oyo 

state 
Figure 6: Methods adopted by pig farmers for 

performing management practices in Oyo state. 
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Discussion 
This study clearly revealed that farmers had 

limited information on the occurrence and 

predisposing factors of gastric ulceration in pigs 

in Nigeria despite their relative awareness of this 

condition in humans. The male dominance 

observed in the industry is in line with previous 

finding (Abiola et al., 2015). This may be due to 

the present laborious management practices 

adopted which largely depended on the use of 

physical force in controlling pigs. Despite the fact 

that many of the farmers have advanced years of 

practice, their scale of production was still at 

subsistence level, such scale of production is 

marginally profitable and will contribute 

minimally to the country’s economy. This 

situation may be due to economic reasons as 

previously documented (Oni and Yusuf, 1999) or 

the influence of diseases. There is urgent need to 

investigate and proffer lasting solution to factors 

that may be responsible for the widespread 

limited scale of pig production. A high 

percentage of the farmers based on their personal 

experience or that of acquaintances were aware of 

the occurrence of ulcers in humans but only few 

neither knew that pigs are also affected nor the 

factors that may predispose pigs to the condition. 

This low level of awareness among relatively 

experienced farmers shows that the condition had 

received minimal attention over the years despite 

being a significant ongoing problem in pigs in 

Nigeria (Omotosho et al., 2016).  

 

Several studies have investigated the relationship 

between gastric ulceration in pigs and nutritional 

factors such as feed particle size, quality and 

processing of ingredients, nutritional balance and 

frequency of feeding (Robertson et al., 2002; 

Amory et al., 2006). Less than one third of the 

farmers in this present study use scientifically 

developed feed formulation with the larger 

percentage depending on their discretion for 

compounding feeds for pigs. Such practice 

predisposes pigs to deficiency or toxicity of 

micronutrients and trace elements which are 

essential for the integrity and function of organs 

including the stomach. 

  

Some of the farmers have preference for fine 

particle sized grains in producing pig feeds. 

Although fine particle sized grains have increased 

surface area for enzyme action, mixes uniformly 

with protein, vitamin and mineral supplements 

and improves the efficiency of digestion leading 

to better body weight gains in pigs (Monteiro, 

2011), it is known to increase significantly the 

incidence of gastric ulceration in pigs. Lawrence 

et al. (1998), Wondra et al.(1995),  Eisemann and 

Argenzio (1999) and Amory et al. (2006) among 

other workers found that finely ground diets even 

if pelletized are associated with increased 

incidence of gastric ulcers compared to what was 

observed when pigs were fed with coarsely 

ground diets. This may partly be due to the rapid 

stomach emptying when pigs are fed rations with 

fine particle size (Lang et al., 1998) and it is 

known that any factor that causes an empty 

stomach is a risk factor for gastric ulceration. The 

timing and frequency of feeding of pigs is also 

known to affect the occurrence of gastric ulcers. 

Most farmers practiced feed restriction, feeding 

their pigs only once or twice a day. The 

restriction of feed observed in this study may be a 

strategy aimed at reducing the cost of production. 

Feed restriction is a known stress factor which 

has been associated with higher frequency of 

gastric ulcers in pigs (Robert et al., 1991). 

Periodic assessment of water quality is very 

important in livestock production to prevent 

waterborne infections. Water quality assessment 

was not a frequent practice among pig farmers in 

Oyo state as few had water quality assessment 

report. Evaluation of the pH of the water supplied 

to pigs is important as this estimates the buffering 

effect of the water which may alleviate the 

occurrence of gastric ulcers (Monteiro, 2011). 

Robertson et al. (2002) found an association 

between water source and gastric ulceration in 

pigs. They suggested that bacterial and algal 

blooms in surface water sources during hot 

weather and the microbiological quality of the 

water may have influence in the occurrence of 

oesophago-gastric ulcer in pigs. In humans, 

surface water sources contaminated with 

Helicobacter species from feces has been 

suggested to increase the incidence of gastric 

ulcers. (Choi et al., 2001). Further studies should 
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be conducted to assess the physicochemical and 

microbiological status of water used in pig farms 

to determine their role in gastric ulceration and 

other diseases.  
 

Most of the routine pig management practices 

observed on the farms were manual. The farm 

designs and facilities mostly supported manual 

processes of feeding, watering and sorting. This 

made the management processes labor intensive 

with the frequent physical handling of pigs 

predisposing them to stress. Stress is well 

recognized as a predisposing factor of gastric 

lesions in pigs (Salim, 1990, Swaby and Gregory, 

2012). Stressors that have been identified to 

adversely affect the health of pigs include forced 

immobilisation, social stress from mixing, rearing 

in confinement, high stocking densities, stressful 

transport conditions, transfer to an unfamiliar 

environment and concurrent diseases (Ramis et 

al., 2005; Amory et al., 2006). 
 

Conclusions 

The level of awareness of farmers in Oyo state, 

Nigeria on the occurrence and predisposing 

factors of gastric ulcers in pigs was low. This 

situation is largely responsible for the adoption of 

management practices that constantly expose pigs 

to risk factors for gastric ulceration. It is therefore 

important that urgent steps are taken to educate 

pig farmers on this condition in order to improve 

the production output and the welfare status of 

pigs in Oyo state, Nigeria. 
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