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We conducted a pig welfare survey in four high pig producing districts in central Uganda, namely Masaka, Mukono, Mpigi, and Wakiso in 2021. Data were collected from 270 pig farms, and a total of 3,561 pigs, and consisted of resource-based (housing and water supply), animal-based (pig body condition and physical injuries), and management-based (records of morbidity and mortality) indicators of pig health and welfare. Data on animal and resource-based indicators were obtained from physical assessments of pigs and farm facilities, while management indicators and demographic details were collected by farmer interview. Across all farms, sow mortality in the last 12 months was reported to be 2.5% (95% Confidence Interval: 1.7, 4.8%). Animal-based indicators identified 9% (6.1, 13.7%) of sows with scouring/diarrhea, 7.6% (4.7, 11.5%) with lameness and 92% (85.1, 96.7%) of dry or lactating sows were found to be “skinny” with a body condition score of 1 or 2. In addition, piglet mortality was as high as 10.2% (8.5, 12.9%). A total of 19% of sows were partially or completely restricted from free movement inside pens. Ninety-three per cent of sows had continuous access to water, but only 48.8% of the water supplies were clean. Twenty per cent of farms reported sows experiencing stillbirths , 15% reported ill thrift, 12.5% reported respiratory disease and 10.8% reported gastrointestinal disease. Wakiso district registered the lowest pig mortality which was significantly lower compared to the other three districts. This study reveals that Ugandan pigs are exposed to severe undernutrition, dirty water, high mortality, physical injuries, poor housing, and health challenges (stillbirth, ill thrift, and Gastrointestinal disorders). Meaningful change to farmer livelihoods and pig welfare can be made by designing simple interventions that target improve housing structures, provision of cooling facilities especially during hot periods (heat stress) and bedding materials. The findings also represent a benchmark for the assessment of the effect of such interventions designed to improve farm health and productivity.
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INTRODUCTION

Compromised animal welfare affects the economic sustainability of livestock agriculture in more than one way, with reduced productivity being importantly regarded as its consequence. Without objective quantification, welfare standards cannot be properly defined and compared, nor can the efficacy of corrective measures be assessed (Deen, 2010). Animal welfare is globally recognized as a component of the United Nations Sustainable Development Goals (SDGs) for ensuring sustainable food production due to its linkage with livestock productivity, food safety, and environmental health (Doyle et al., 2021). It is an integral aspect of herd health management which directly affects livestock productivity. The positive relationship between animal welfare and productivity has long been recognized (Lyons et al., 1995; EFSA Panel on Animal Health Welfare, 2012b). This relationship underscores the importance of welfare for example in the pig production in addressing challenges to productivity, herd health and ultimately the livelihoods' of producers.

In Uganda, pig production has dramatically increased over the last three decades owing to the growing demand for pork (Ouma et al., 2017). Estimates show the national pig population in the country in 2018 was 4.47 million pigs produced by 1.34 million households (UBOS, 2021). Pig production is a large informal sector characterized my mainly backyard systems with small stock of animals that are kept free-roaming or tethered. Smallholder production systems predominate and are described as free-range, semi-intensive or intensive systems in which farmers keep a small number of pigs, usually between 2 and 20. As we moved to peri-urban and urban settings, total or partial confinement of pigs through housing increases with higher herd size observed (Muhanguzi et al., 2012; Ouma et al., 2014). Minimal health care is given to pigs in these systems, making other pathogens such as helminths (Roesel et al., 2017), respiratory complexes (Dione et al., 2018) being highly prevalent. Pigs reared in rural areas are mostly fed on crop residues or forages, while those in peri-urban or urban areas are mostly fed on leftover unprocessed food from restaurants and households. Farmers with high financial capacity may access commercial formulated feeds and concentrates or make their own feeds from maize grain, maize bran and other local ingredients. The feeding strategies change depending on availability of feed resources, which follow a seasonal pattern (Carter et al., 2018; Ouma, 2021). The pig industry in Uganda faces many constraints, notably diseases such as African swine fever (ASF), poor biosecurity and poor knowledge among value chain actors on good management and inefficient value chains. Poor hygiene on pig farms, low biosecurity practices, and inappropriate behaviors of value chain actors increase the risk of infectious disease outbreaks such as ASF (Nantima et al., 2015a,b; Dione et al., 2018). All these constraints are somehow linked to poor animal welfare. Animal welfare is neglected by various value chain actors, partly due to gap in knowledge and information of its impact on pig health and productivity. While animal welfare is overlooked by disease control policy makers, laws and regulations that govern animal disease control exist in Uganda, but their enforcement remains a major challenge (Dione et al., 2014a). To improve pig productivity, knowledge gaps on pig welfare and its socio-economic impact among farmers and other value chain actors needs to be addressed.

This study was carried out within the More Pork II Project: “Improving pig productivity and incomes through an environmentally sustainable and gender inclusive integrated intervention package” implemented by the International Livestock Research Institute (ILRI) in Uganda (Ouma, 2021). The main project goal is to deliver an integrated package of technologies to value chain actors to improve productivity and overall efficiency of the pig value chain. A basket of technologies including herd health, improved genetics and reproductive management, and nutrition are integrated within interventions. These technologies are linked to marketing arrangements and the ICT-based “PigSmart platform” to enhance adoption by actors. The key objective under the animal health component was to improve overall pig health through welfare.

Therefore, this study was designed to assess the status of pig welfare in smallholder pig farms in selected districts in Uganda. The results will serve as a baseline for assessing impacts of interventions on pig welfare, health, and productivity in the project areas.



MATERIALS AND METHODS


Study Area

This survey was conducted in central Uganda in Masaka, Mukono, Wakiso, and Mpigi districts from April to May 2021. Figure 1 below shows a map of the study sites. These four districts represent 40.2% of the pig population in central Uganda and 16.5% in Uganda in 2019 (UBOS, 2021). Two districts (Mukono and Masaka) were randomly selected as the project intervention sites, while the other two (Mpigi and Wakiso) were selected as the control sites.


[image: Figure 1]
FIGURE 1. Map of Uganda showing project sites (districts) where the study was conducted.




Data Collection

A structured questionnaire was developed to collect quantitative and qualitative welfare indicators. The questionnaire was pretested in Wakiso and Mukono districts by the investigators and revised before field use. The tool was configured in Open Data Kit (ODK) to ease data collection. The tool captured information on farm demographics, herd structure, and pig health conditions (diseases, mortalities etc.) through farmer interview; then farm resources, facilities and pig welfare indicators were directly observed by the investigators. The tool was designed in a way that enabled objective assessment of welfare indicators based on established scientific guidelines (EFSA Panel on Animal Health Welfare, 2012a). This overall framework was adapted to suit Uganda's smallholder pig production settings. The welfare assessment was done at both group and individual pig levels.



Sample Size Determination

Pig farmers of the More pork II project represented the sampling frame (~650 farmers) from which random sampling was done. Among productivity constraints identified during the smallholder pig value chain assessment was poor housing (Ouma, 2021). Based on field experience, we estimate the current proportion of farms with good housing structures stands at 25%. Following the intervention training, we expect this proportion to rise to at least 30%.

Since we will sample the same farms in a before-and-after intervention design, the following binomial comparison equation was used to compute the required sample size (Dohoo et al., 2012):
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where n0 = is the required total sample size; Zα/2 is the standard Z-score from a normal distribution (1.96), Zβ is the value of Z required for 80% power (−0.84); p0 = 0.25; p1 = 0.30, and d is the minimum detectable difference (0.05). Using this equation, the required total sample size of 274 farms was calculated. In this study, we sampled a total of 270 farms.



Sampling Methods for Farms, Pens, and Pigs

In each farm, selection of individual pens and pigs to sample for welfare assessment was done randomly. Different pig categories (sows, weaners, growers, and boars) were identified when scoring individual pigs for welfare indicators. In each farm, the enumerator obtained the total number of pens from which he/she randomly sampled a given number of pens. Where a pen had more than one pig, individual pigs were randomly sampled and scored for specific welfare indicators. When sampling individual pens and pigs, each pen and pig were allocated a (serial) number from which the enumerator selected a random sample. In each farm, one sow (max. of 5 sows and one weaner/grower (max. 7) were sampled for individual pig scores. In our survey, the herd size ranged from a minimum of one pig to a maximum of 317 pigs. Table 1 presents the welfare measures assessed in the study.


Table 1. Welfare measures assessed in the study at individual and group levels.
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Operational Definitions
 
Exploratory Behavior

This was assessed by placing an object in the pen (a water bottle/bucket/shoe) and the enumerator observed how many curious pigs approached the object within 1 min (Welfare Quality, 2009).



Social Behavior

Negative social behavior was characterized by aggressive behavior, including biting, or aggressive nature in response to disturbance. Positive social behavior was defined as sniffing, nosing, licking, and moving gently away from other pigs without aggressive or flight reaction. Brief scans (~3 min) of social behavior of pigs were made at two min intervals as described (Welfare Quality, 2009).



Human-Animal Interaction

Sows, weaners, and growers were assessed for behavioral responses. Human-animal interaction was documented based on the reaction pigs manifested within <1 min after a familiar person (farmer/family member or an attendant in charge of the pigs) entered the pen.



Body Condition Score

Pigs with Body Condition Score (BCS) of ≤2 were classified as “skinny.”



Farm Owner age

“Young”: farmers aged between 17 and 35 years

“Mid age”: farmers aged between 36 and 50 years

“Old”: farmers were those above 50 years.




Data Management and Analysis

Data were collected both at group and individual animal levels. For group level, welfare assessment data were generally obtained at farm level. However, since one or more farm sub-units or pens were observed as distinct entities, pen was the smallest unit of analysis for herd level data. Once the data were captured it was cleaned, coded and validated. The validated data were transferred to STATA version 14 (Stata Corp., College Station, TX, USA) for descriptive and analytical statistics. Descriptive summaries for frequencies, proportions, and means with 95% Confidence Intervals were computed. Pearson/Fisher chi-square statistics were used to examine differences between categories depending on their frequency distribution. That is to say, in a situation where the frequency of observations was low (<10) fisher exact test was used, otherwise it was Pearson chi-square.




RESULTS


Demographic Profile, Breeds Kept, and Production Type

Altogether data were generated from 270 farms in the four districts. Masaka (n = 76) and Mukono (n = 76) had the most farmers included in the survey, followed by Mpigi (65) and lastly Wakiso (53) district. All respondents were aged between 19 and 88 years and were classified into three categories: young, mid, and older age groups. The pig breeds in the farm were classified as local, exotic or crossed. A summary of demographic characteristics is given in Table 2.


Table 2. Pig farm owners' demographic profile and number of pigs kept by district.
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Pig Herd Size and Herd Composition

Most pig farms kept a small number of pigs comprising of more than one age class (Table 3). Overall, 122 (45.2.9%) farms kept less than five pigs of different classes. More than 42% of the farms kept between 5 and 20 pigs. The remaining 12.6% of the farms comprise over 20 pigs of different production status. Among these, only two farms, one in Mpigi (n = 317) and the other in Wakiso (n = 186), had more than 100 pigs at the time of the survey. Across all farms, the mean number of sows kept was 2.3; of the 176 farms currently keeping sows, the mean herd size was 2.9 pigs. Three farms had >20 sows, ~10x the average number of sows per farm, and so arbitrarily indicative of large-scale production.


Table 3. Pig class vs. herd size in surveyed districts.
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Animal and Record-Based Welfare Indicators
 
Mortality, Body Condition Scores, and Lameness

Mortality was highest in piglets (10.2%), which was statistically different from mortality in sows (p < 0.001) and growers (p < 0.001), but not statistically different from that of weaners (p = 0.123). Mpigi district had the highest (9.7%) mortality across all classes of pigs. Wakiso district had the lowest mortality across all pig classes (4.3%) and was statistically different from the reference district (Masaka) (p = 0.006). Farms with local breeds reported a higher mortality compared to those that kept crossed, exotic, and mixed breeds. The difference noted was statistically significant for all except farms with mixed breeds where it was marginal (p < 0.06). In terms of BCSs, most pigs were observed to be skinny. For locomotion, the highest proportion (7.4%) of lameness was seen among sows followed by growers (3.9%). The percent difference observed in mortality between weaners (4.9%) and growers (2.5%) was statistically significant (p < 0.01; Table 4). Of the lameness observed in sows, only three cases were assessed to be severe (15%) and 13 (65%) were moderately lame.


Table 4. Mortality, BCS and lameness.
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Physical Injuries or Discomfort

The most common indicator of poor welfare for all classes of pig, except piglets, was the presence of feces on the body of pigs, a sign of diarrhea. Shoulder sores, leg swellings and tail wounds were some of the lesions observed with varying degrees of severity in different classes of pigs as shown hereunder (Table 5).


Table 5. Physical injuries in all classes of pigs other than piglets.
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Diseases and Syndromes Affecting Welfare of Sows

Stillbirths and respiratory diseases were the most reported health conditions in sows, but the frequency with which they were observed varied across the four districts (Table 6). Reproductive disorders such as uterine prolapse, stillbirth and abortions were reported in all four districts surveyed. Acute death appeared to be low and was reported only from two districts.


Table 6. Health/welfare conditions in sows reported by farmers during the last 12 months.
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Health Challenges in Weaners, Growers, Fatteners, and Boars

Commonly observed syndromes in this class of pigs included diarrhea, coughing, anorexia, dullness, paralysis, and circling in pigs affected by Gastrointestinal (GI) disorders, respiratory distress, ill thrift, and neurological disorders, respectively (Table 7). At an individual animal and farm level, pigs in farms in Masaka and Mpigi had a high proportion of animals affected by GI disorders. Pigs in Mukono district had high animal level prevalence of respiratory syndromes; however, as far as distribution across farms is concerned, Mpigi district had by far the highest proportion of farms with pigs that showed signs of respiratory distress. While the number of pigs affected by ill thrift in Mukono and Wakiso districts were equal, Wakiso had the highest number of farms affected by this condition. Both at individual animal and farm levels, Masaka district had the most acute deaths reported. When they occurred, cases of acute death were mostly attributed to African swine fever (ASF).


Table 7. Health/welfare challenges of other pigs.
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Behavioral Assessment

Behavioral observations of the pigs considering social, exploratory, and human-animal interactions, summarized in Table 8. Overall, 95% of the pigs showed positive social behavior. Exploratory behavior and human-animal interactions were also generally positive as shown below.


Table 8. Patterns of pigs' behavior in studied farms.
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Resource Based Indicators
 
Water Access and Quality

Housing facilities like spacing, floor type, presence or absence of crib space, water supply, and quality for different class of pigs were captured. As a part of immediate physiological necessity, consistent access and cleanness of the water supplied to pigs in the farms was the first issue considered; over 92% of the sows and close to 94% of growers had consistent water access. Nevertheless, only 48.8% of the water supply to sows and 36.9% to growers was considered clean enough for drinking. For thermoregulation purpose, water was rarely in use, rather, shade and cold protection was in place (Table 9).


Table 9. Resource based welfare indicators.
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Floor Type

In this survey, we noted the presence of three types of floors for all classes of pigs, namely, solid/concrete, slatted floor and deep litter. Of all floor types, 81.3% for sows and 89.3% for piglets were solid concrete, while the rest were either slatted floor or deep litter. In both production classes, there was a statistically significant difference in floor types when concrete type was used as reference (Table 9).



Ease of Movement

As to ease of movement, 81% (n = 680) of sampled pigs were free to move in their pens; 11.4% (n = 96) were moderately free to move while 7.6% (n = 64) were restricted from movement inside their pens (Table 10).


Table 10. Summary of proportions of different categories of pigs by freedom of movement level.
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DISCUSSION

Public concern for the welfare of farm animals has increased in recent years (Alonso et al., 2020). In some parts of the world this has led to a rise in demand, and willingness to pay, for higher welfare animal products (Kells, 2021). Intensive pig production systems are a source of stress and reduced animal welfare. In these systems, pigs are often housed in small or barren environments that prevent them from exhibiting their natural behaviors. This, in turn, increases the frequency of abnormal and stereotypic behaviors, indicating stress (Albernaz-Gonçalves et al., 2021). This stress can lower immunity of the pig making them more susceptible to infections (Filipe et al., 2020). Our study targeted intensive smallholder pig production systems in four districts of Uganda. These productions systems are characterized by low input, given that farmers often face many production challenges that negatively affect the quality of the pigs for the market.


Health Conditions of Sows and Other Classes of Pigs (Mortality and Disease Prevalence)

Mortality rates reported by farmers followed expected patterns with the highest mortality observed among piglets compared to weaners, growers, and sows. Mortality rates in piglets are commonly highest given their low innate immunity (Radostits and Done, 2007). In addition, pig farmers in Uganda often lack knowledge of best management practices (Dione et al., 2014b). This situation may have contributed to the high piglet mortality rates. Overall reported pig mortality was high in Mpigi district, followed by Mukono and Masaka districts. Wakiso district registered the lowest pig mortality which was significantly lower compared to the other three districts. This reflects the higher proportions of sows with ill thrift, respiratory and GI disorders. Differences between districts in easy access to veterinary inputs and products by pig farmers may partly explain the lower mortality observed in Wakiso district compared to other districts. Wakiso is the most populated district in Uganda (UBOS, 2017). In addition to the government veterinarians who are mandated to oversee and support farmers in the community, Wakiso district has several private veterinarians who are involved in managing animal diseases. Wakiso's proximity to Kampala, the country's capital city, provides easy access to drugs such as antimicrobials (Musoke et al., 2021). This reflects that access to animal health service delivery is critical to improve welfare of animals. The largest proportion of mortality was noted among local breeds. This could be related to the fact that exotic and cross breeds often receive better management because they are economically more valued and are perceived to be less resistant to prevailing production environment.

Pigs experiencing poor health conditions exhibit pain and distress. Some illnesses can also lead to secondary welfare and productivity challenges like dehydration, emaciation, and decreased productivity. Welfare for pigs suffering from ASF is particularly poor with the symptoms of the disease being severe (including vomiting, diarrhea, acute lameness, weakness, and labored breathing), developing rapidly and commonly leading to death. All the syndromic conditions and mortalities described here are particularly significant to pig welfare and farmer livelihoods because of the limited availability and affordability of veterinary services. This, allows spread, proliferation and continuation of disease which adversely impacts the welfare and productivity of more pigs. In addition, affected, inadequately treated pigs experience prolonged and more severe disease.



Animal-Based Indicators (Body Condition Scores and Locomotion, Physical Injuries, or Discomfort)

Animal based indicators give insights into what an animal may have experienced in the past, present or may experience in the future (EFSA Panel on Animal Health Welfare, 2012a). Most pigs across all production classes were “skinny” which reflects the existing suboptimal feeding regime which cannot meet the physiological needs of the pigs. Feeding is one of the main constraints for pig productivity in Uganda (Carter et al., 2017, 2018; Okello et al., 2021). The problem is linked to the high cost of feeds and its scarcity which forces farmers to leave their pigs to feed free range or to feed their pigs whatever is available in the area regardless of the quality. Across Africa, inadequate feeding is a key constraint for livestock production (Njisane et al., 2020) and should be targeted to develop the sector and improve livelihoods.

The other important physical condition observed was the presence of fecal contamination of pig skin which might have been related to the level of diarrhea observed. Diarrhea is one of the major causes of neonatal mortality in pigs. Infectious and non-infectious factors can be involved in diarrhea outbreaks in suckling piglets. Among non-infectious factors stress, poor husbandry and nutrition can contribute to an animal's susceptibility to disease (Vidal et al., 2019). In Uganda, Wilfred et al. (2018) confirmed the occurrence of PCV2 infections in pigs with persistent diarrhea, while a study by Obala et al. (2021) reported the role of Escherichia coli in piglet diarrhea and mortalities on pig farms. Given that many pathogens are spread by the oral-fecal route, the high proportion of dirty pigs reflecting poor hygiene could have significant welfare and production consequences.

Among the clinical findings, lameness was one of the syndromes commonly observed with relative higher frequency in sows compared to other groups of pigs. The observed lameness (limping) and other lesions in sows may have been attributed to the lack of bedding on the floors and restricted movement found in many farms. While also a product of age and size, sows tend to exercise less due to space limitations and so may have greater exposure to physical injury than other classes of pigs. Lameness affects welfare due to reduced locomotion ability, pain and general discomfort (Heinonen et al., 2013). It reduces the activity of sows and affects their position in the pen (Ala-Kurikka et al., 2017), which compromises their reproductive performance. However, information about the severity of pain and profit losses associated with individual causes of lameness is lacking (Jensen et al., 2012). In a study in England, the prevalence of lameness in sows was 4.5% (Willgert et al., 2014), slightly lower than in our study (7.6%). This English study suggested that an increased awareness of the risk factors for lameness is essential in farm management and can be useful when designing housing areas as well as developing future prevention plans for lameness.



Behavioral Assessment (Social Behavior, Exploratory Behavior, Human-Animal Interaction)

Behavioral measures of pig welfare were all largely positive for all three dimensions i.e., social behavior, exploratory behavior and human-animal interaction. Behavior is a significant component of well-being and should be properly considered in a pig welfare assessment although scientific assessment of affective states in animals is challenging (Rutherford et al., 2012). However, assessment of “positive” social and explorative behavior is complex and may easily be misinterpreted. Despite its subjectivity, qualitative behavioral assessment have proved useful (Temple et al., 2011).



Resource Based Indicators (Water Access and Quality, Floor Type, Ease of Movement)

On over 90% of farms the pigs had access to drinking water. Of these, clean water supply was observed in 48.8% of sow and 36.9% of grower pens. At farm level, 93.4% of sows had access to continuous water supply, but only 48.3% of the water was clean. This clearly demonstrated how scarce clean water was in the study areas. Apart from its impact on physiological requirements, the unclean water supply could be contaminated with a range of infectious diseases, and might have contributed to the observed disease syndromes, especially those transmitted by the fecal-oral route (Alarcón et al., 2021). In a study in Mozambique, water provision was not practiced by many pig farmers because of lack of resources (Chilundo et al., 2020). In our study it is likely that farmers lacked access to clean water for their own use and those of their pigs, or it could be a lack of knowledge about the potential impacts of dirty water on the pigs which may have caused farmers not to change the water frequently.

Most of the farms had concrete/solid floors for both sows and piglets. The difference between districts in the proportion of farms with slatted floors or deep litter was statistically significant. Although a concrete slatted floor can enable better hygiene through good urine drainage (Ye et al., 2007), on farms with fattening pigs, degradation of slatted, and solid concrete floors can result in animal injuries (De Belie, 1997). A study by Gillman et al. (2009) in England showed that the prevalence of heel flaps and heel/sole bruising were both associated with slatted floors. According to the authors, although the importance of foot lesions on the health of growing pigs is unknown it is likely that, in many cases, foot lesions cause pain, and discomfort. The study suggested that the greatest reduction in prevalence of all these lesions would be achieved by moving pigs from slatted floors to solid floors. Given the low prevalence of tail lesions, we recommend farmers to maintain solid floors but should pay attention to good hygiene and sufficient space allowance to reduce risks of tail biting.

Owing to the lack of written farm records, the information generated is not exhaustive for all welfare indicators and may contain some imprecision due to recall bias. However, authors believe this study reflects the level of welfare issues identified in Ugandan pigs since the studied districts are representative of the situation in the country because of their high pig population. There is a need for technical interventions to improve animal health service delivery, ensure clean water access, proper feeding and housing facilities. These issues affected pigs across all locations, and so have a widespread impact on farmer opportunities and livelihoods. As stipulated by Pedersen (2018), to make progress, there is a strong need for an open-minded and sustained collaboration between animal scientists, environmental scientists, companies that develop equipment for the pig industry as well as stakeholders from both the pig sector and animal welfare organizations. Interventions to improve pig productivity should take an integrated approach to tackle these serious welfare and production issues.




CONCLUSIONS AND RECOMMENDATIONS

This study describes the welfare issues in Ugandan pig farms. All aspects of pig welfare in Uganda are compromised to varying degrees and demand immediate interventions by stakeholders in the pig value chain. Pigs are exposed to several stressful conditions, which compromise their physical welfare and overall health. This study reveals Ugandan pigs are exposed to undernutrition, dirty water, high mortality, physical injuries, poor housing, and health challenges (stillbirth, ill thrift, and GI disorders). Attention should be paid to improve housing structures, provision of cooling facilities especially during hot periods and bedding materials. The resulting ill-health and disease impacts livelihoods and poses a risk to human health from pathogens and hazards transmitted along the human food chain, and all require ongoing improvements. These results can be used to direct the design of interventions to address pig welfare challenges in Uganda. Meaningful change to farmer livelihoods and pig welfare can be made by designing simple interventions that target health management, housing and husbandry. The findings also represent a benchmark for the assessment of the effect of such interventions designed to improve farm health and productivity.
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Shatted floor
Deep liter
Solid/concrete
Slatted floor
Deep liter

Count with indicator

316
476
151
176
312
3
309
257
29
30
67
4
4

Proportion (95% Cl)

92,6 (89.4,95.2)
93.8(91.4,95.8)
47.8(42.1,53.4)
36.9(32.6, 41.5)
91.4 (880,94.2)
09(0.1,2.5)
90.6 (87.0,93.5)
81.3(76.6,85.5)
9.1 (6.2, 12.9)
95(65,13.3)
89.3 80.0,95.3)
53(1.5,13.1)
5.3 (1.5, 13.1)

p-value

Ref.
0.578
Ref.
0.053
Ref.
<0.001
071
Ref.
<0.001
<0.001
Ref.
<0.001
<0.001
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