




ASSESSMENT OF WOUND AND ITS ASSOCIATED RISK FACTORS IN CART DONKEY IN DOYOGENA DISTRICT OF KEMBATA ZONE, CENTERAL ETHIOPIA
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Abstract:  Cross-sectional study was conducted from February 2025 and June 2025 to estimate the prevalence of wound and associated risk factors in cart donkeys, through field observational surveys of Cart donkey in Doyogena district of Kembata zone, Central Ethiopia. The results revealed that the overall prevalence of wounds was 216/384 (56.25%, 95% CI: 51.9-62.1). The prevalence of wounds was higher in Mare (71.2%) and lower in Doyogena (45.38%) and the difference in prevalence among the study sites was statistically significant (p = 0.003). There was also a statistically significant association (p = 0.001) between the occurrence of wounds and age groups in cart donkey in the study area. The prevalence wound between age group were, 55 (68.75%) young (4-7 years, 137 (50.9%) mature (8-12 years) and 24 (68.6%) old (above 12 years), respectively. Bit (9.1%), Girth wound (8.85%), shaft sore (17.4%), chest sore (4.7%), and saddle sore (7.6%) were frequently observed wounds in cart donkeys. Limb wound (5%) is the most common form of non-harness-related wounds observed in cart donkeys. Among the observed wounds in different parts of the body in cart donkey bit wounds, chest wounds, shaft wounds, and tail wounds showed significant association (p<0.05).  In conclusion, the study has shown that wounds were highly prevalent health and welfare problems of cart donkey in the study areas. Therefore, intervention should be in place to reduce the prevalence of wounds. A proper type of harnessing materials and design should be used. The use of well-made, well-fitting, well-maintained harnesses, and carts to protect the drought equids. 
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INTRODUCTION

Equine plays a crucial role in the livelihoods of many people throughout Ethiopia. They provide various services with variable roles based on the spatial and temporal factors. In addition to serving as livelihood assets by themselves working equids maintain or enhance other livelihood assets by helping the family overcome other livelihood constraints. Several studies revealed that women who own donkeys had a higher income and feel more secure and better off than those who did not own donkeys (Martin-Curran and Smith, 2005). 
 
Reports of Valletta (2014) revelled that more than 77% of women in India, Pakistan, Kenya, and Ethiopia identified working equines as their most important livestock because they provide money on daily basis. It was shown that each household obtains an estimated income of 4419 Birr (ETB) (US$330) per year from equine ownership and service in (Admassu and Shiferaw, 2011), which accounts for about 14% of the total family income. Although detailed economic analysis on the contribution of equines is lacking in Ethiopia, results of analysis carried out elsewhere in the world showed that loss of working equines would lead to loss ranging from 45% - 57% of their total productive assets for households owning equines (Chang et al., 2010).

The study revealed that costs of renting horses was approximately $775 per year over shorter travelling distances (less than 5 km per day) and up to $2975 per year where longer daily trips (5-10 km) were needed. Because of the poor infrastructure and unsuitability of the topography several areas of Ethiopia, most of the transportation’s services are accomplished using equines. In certain parts such as Selale (central) and Gojam (northwestern) parts of the country, equines are also used to provide power for crop production (Ameni et al., 2006). However, despite all these uses, equines have been and are suffering from several welfare problems including poor harnessing and diseases.

A harness can have negative effects on the working animals if due attentions are not paid to its design and use. For example, harness-related wounds are highly prevalent in working equids in Ethiopia (Morka et al., 2014; Ali, et al., 2016; Teferi, et al., 2020) as well as in other low- and middle-income countries (Pritchard et al., 2005). The harness related wounds reported are mostly attributed to improper harness designs or materials (Daniel and Asmare, 2013; Ali et al., 2016). It has also been reported that mules with poor harness quality were 2.5 times more likely to have wounds and 1.6 times more likely to be lame (Ali et al., 2016), suggesting that inadequate harnessing has both direct and indirect welfare implications. Working equid play a vital role in supporting their owners and users; compromised animal health and reduced efficiency working equid can have serious welfare implications. Although, it is widely recognized that cart and harness designs are often inappropriate (Bazezew et al., 2014; Chanie et al., 2014; Heleski et al., 2009), the specific ways in which they deviate from optimum are neither documented nor are the social drivers behind them. That is, animal draught and power technologies in low-income communities are poorly studied and the socio-economic impact of different draught practices is not known.

The work equipment of cart-equids is a fundamental part of their daily life. Previous studies have shown that many working equids have wounds caused by inappropriate equipment or materials. Equids with harness-related wounds are also more likely to suffer from lameness which makes work more painful and difficult. The work equipment also affects the energy the equids need to use to work efficiently. Under many situations in different parts of the world the importance of inadequate harness fit and materials may be overlooked and responsibility is not shared amongst all the stakeholders. Although several community training interventions and guidelines on adequate harnessing have been made (Sims et al., 2003; Heleski et al., 2009; McLean et al., 2012; Garrett, 2012), as well as cart and harness makers being targeted by multiple Non-government Organization programs. Views of key informants often vary greatly from those of cart-users (Geiger et al., 2020; Hockenhull et al., 2020) which highlight the importance of gathering information at grassroots level and including all relevant stakeholder groups in the discussion to ensure an accurate understanding of the problem and potential solutions. Variations in views and practices of working equid users between rural and urban settings are also significant (Geiger et al., 2020; Hockenhull et al., 2020), making area specific investigations and recommendations is critical.

In Ethiopia, as in many parts of the world, working equids are normally used as an important source of revenue by the lower income social groups (Geiger, et al.,2020, Hockenhull et al., 2020, Haben, 2020) and decreased productivity due to diseases and welfare factors can therefore have significant implications on social welfare. Previous studies from Ethiopia reported that cart condition and level of experience of the driver were statistically associated with lameness in cart-mules (Bazezew et al., 2014; Chanie et al., 2014). 

Higher wound prevalence has also been associated with the driver’s education status and number of animals owned despite many owners being aware of adequate wound management procedures (Teferi et al., 2020; Tesfaye et al., 2020). Understanding the priorities and motivations of animal users, therefore, will allow for the creation of tailored intervention strategies in an evidence-based manner. Ultimately, these improvements will enhance both the welfare of draught equids and the communities reliant on them. 

One of the reasons, it is importance of this is to ensuring the animals are comfortable and performing in the best way they can, without becoming injured and exhausted. To be able to do this, practical studies like this are very important to know what the problems are. The goal of this study was to estimate the prevalence of wound and associated risk factors in cart donkeys in the study area. The results of this study were help to understand how the equipment can be used more efficiently and enable to share the findings with the community.
[bookmark: _Toc88682234][bookmark: _Toc79263320][bookmark: _Toc77702557]The specific objectives include:
· To estimate the prevalence of wound in the study area
· to identify its associated risk factors in the study area
[bookmark: _Toc200053205][bookmark: _Toc88772529][bookmark: _Toc79263321]MATERIALS AND METHODS
[bookmark: _Toc79263322][bookmark: _Toc88772530][bookmark: _Toc200053206] Study Area
[bookmark: _Toc88772531][bookmark: _Hlk195994190]The study was conducted at Doyogena district from February, 20205 to June, 2025. Doyogena town is located 257 km from Adis Ababa and 25 km from Hosanna. Altitude of 7°18'25'' to 7°21'49" S and longitude 37°45'33" to 37°48'51" E and elevation of 2300 to 2800 m.a.s.l. The climatic condition of the area is 10% lowland and 90% highland. The mean annual rainfall ranges from 1200 to 1800 mm. The main occupation of rural population is mixed farming system. The livestock population of the Doyogena district is Cattle 95000, Sheep 53250, Goat 32500, Equine 10200 and Poultry 120000 (OARD, 2007).

[bookmark: _Toc200053207]Study Animals
The study was considering randomly selected cart donkeys irrespective of age, sex and BCS to investigate the prevalence of wounds and associated risk factors. Donkeys play a major role in transportation sector in carrying water, harvested crops, and flours from grinding mill and any goods from and to markets.

[bookmark: _Toc88772532][bookmark: _Toc200053208] Study Design and Methodology
[bookmark: _Toc79263325][bookmark: _Toc77702560]A cross-sectional study was conducted to determine the prevalence of wound and associated risk factors in cart donkeys in Doyogena district, Central Ethiopia.

[bookmark: _Toc200053209]Sample size determination and sampling technique 
A total of 384 cart donkeys were sampled randomly for physical examination from selected sites (Wonjela, Mare, Doyogena and Serera) especially those which are present at the sites, main market and grind mill houses as well as vet clinics. The sample size was determined according to the formula given by Thrusfield (2018).

Where, N= required sample size, 
             Pexp= expected prevalence (50%)
            d= desired precision (5%)
            Z = 1.96 for 95% confidence interval. 
Therefore:  n=   1.962 (0.5) * (1- 0.5)   = 384 donkeys
                                  (0.05)2    
Hence, the required sample size was 384 donkeys presented for different purposes.  

[bookmark: _Toc200053210]Physical examination 
Each randomly selected cart donkey was physically examined for any external body wound, and findings including site and class of wound were recorded. Age and body condition score estimations were made. Wound classification estimation also made as indicated by Biffa and Woldemeskel (2006).
 
[bookmark: _Toc200053211]Questionnaire Survey 
In addition to the direct physical examination each randomly selected donkey owner was interviewed with a semi-structure interview to extrapolate information regarding owner’s general information, donkey management practice, working nature and donkey-owner relationship. These were obtained by interviews made with the donkey owners/attendants to assess the knowledge and perceptions regarding donkey welfare issues in the area.

[bookmark: _Toc88772539][bookmark: _Toc200053212] Data Management and Analysis
Data from the direct physical examination and questionnaire was properly coded and entered Microsoft Excel-2007 spread sheet. The data was filtered for any invalid entry and then transferred to Stata 14 version for windows package (2011) for statistical analysis. Descriptive statistics was made and differences (associations) in the prevalence of wound within each risk factor (independent variable) were tested for significance through Pearson’s Chi-square analysis at a probability level of 0.05. Results of the analysis were presented through illustrative figures and tables.

[bookmark: _Toc200053213]results
During the study period, a total of 384 cart donkeys were thoroughly observed for the presence of wounds on different parts of their bodies. The sex of the cart donkey comprises 379 (98.7%) males and 5 (1.3%) females. The majority of cart donkeys 269 (70.1%) were mature (8-12 years), 80 (20.8%) of were young (4-7 years) and 35 (9.1%) were Aged (above 12 years). Of the 384 cart donkeys examined, 28.65%, 52.6%, and 18.75% had poor, medium, and good body conditions, respectively (Table 2).

[bookmark: _Toc200484316][bookmark: _Toc121437299]Table 2: Demographic characteristics of cart donkey observed in the study
	Variable
	Descriptions
	No of Donkey examined (n)
	Proportion (%)

	Age 
	4-7 year(young)
	80
	20.8

	
	8-12 year(mature)
	269
	70.1

	
	>12 year (aged)
	35
	9.1

	Sex
	Male
Female 
	379
5
	98.7
1.3

	BCS
	Good
	72
	18.75

	
	Medium
	202
	52.6

	
	Poor
	110
	28.65

	Total 
	
	384
	100




[bookmark: _Toc200484307]Figure 3: Frequency of BCS of cart donkey observed in the study

[bookmark: _Toc121556433][bookmark: _Toc118989265][bookmark: _Toc118225905][bookmark: _Toc200053214]Prevalence and Types of Wounds
The overall prevalence of wounds in the cart donkey was 216/384 (56.25%, 95% CI: 51.9 - 62.1). The prevalence of the wounds in the study district is summarized in Table 3. The prevalence of wounds was higher in Mare site (71.2%) and lower in Doyogena (45.38%) and the difference in prevalence among the study sites was statistically significant (p = 0.003). There was also a significant association between the occurrence of wounds and age groups in cart donkey in the study area (p = 0.001). The prevalence wound between age group were, 55 (68.75%) young (4-7 years, 137 (50.9%) mature (8-12 years) and 24(683%) old (above 12 years), respectively (Table 3).

[bookmark: _Toc200484317][bookmark: _Toc121437300]Table 3: Risk factor identification analysis using logistic regression for variables.
	Variables
	Examined (n)
	Wound case (n) 
	Prevalence, % 
	p-value

	Site
	Doyogena
	130
	59
	45.38 
	

	
	Serera
	60
	32
	53.3
	0.003

	
	Mare
	104
	74
	71.2
	

	
	Wonjela
	90
	51
	56.67
	

	Sex
	Male
Female 
	379
5
	214
2
	56.5
40
	0.000

	Age
	Young
	80
	55
	68.75
	

	
	Mature
	269
	137
	50.9
	0.001

	
	Old
	35
	24
	68.6
	

	BCS
	Good
	110
	48
	43.6
	

	
	Medium
	202
	138
	68.3
	0.24

	
	Poor
	72
	28
	38.9
	

	Total
	384
	216
	56.25
	





[bookmark: _Toc121437479][bookmark: _Toc113219140][bookmark: _Toc200484308]                                  Figure 4:  Improper use of girth band
The results of direct assessment done on cart donkey revealed the occurrence of different types of wounds based on their anatomical locations due to different causes. Several wounds with a high proportion were found in the study areas. Bit (9.1%), Girth wound (8.85%), shaft sore (17.4%), chest sore (5.2%), and saddle sore (7.6%) were frequently observed wounds in cart donkeys. Limb wound (5%) is the most common form of non-harness-related wounds observed in cart donkeys, and others occur less frequently. Among the observed wounds in different parts of the body in cart donkey bit wounds, chest wounds, shaft wounds, and tail wounds showed statistically significant association with species of animals (Table 4).
	

[bookmark: _Toc200484309][bookmark: _Toc121437480]Figure 5: Pie chart displaying the proportion of different types of wounds on different parts of the body

As can be observed from the above figure 4, overall wounds, the highest proportion (17.4%) was recorded in the shaft areas whereas the lowest was on the tail (2.1%). Other wounds 5.2% were recorded on the limbs and 1.04% on others.
[bookmark: _Hlk112395545]
 
[bookmark: _Toc121437481][bookmark: _Toc200484310][bookmark: _Toc113219137]                                            Figure 6: wounds on the limbs due to improper use




[bookmark: _Toc200484318][bookmark: _Toc121437301]Table 4: Health problems encountered in Cart donkeys 
	Description of problems
	Examined Donkey (n)
	Proportion
	p-value

	Wound
	Bit
	36
	9.1
	0.002

	
	Chest
	18
	5.2
	0.005

	
	Girth
	34
	8.85
	0.206

	
	Saddle
	29
	7.6
	0.33

	
	Tail
	8
	1.6
	0.008

	
	Shaft
	67
	17.4
	0.000

	
	Limbs
	20
	5.2
	0.502

	
	Others
	4
	1.04
	

	Total 
	
	216
	56.25
	



[bookmark: _Toc200053215]Questionnaire survey finding
According to the current survey, the proportion of the respondents in the four sites were 48 (28.24%) from Wonjela, 41 (24.1%) from mare, 41(24.1%) from Doyogena and 40(23.5%) from Serera. Out of the total cart donkey owners included in the questionnaire survey 100% were male. Based on their educational level background of the respondents, 23 (13.5%) were illiterate, 58 (34.12%) were from primary school (grade 1-8), 86(50.6%) were early education and 3 (1.76%) were late secondary. Thus, the majority of the respondents were able to read and write. The age of respondents was categorized into three groups of years; 18-30-years, 30-50-years, and >50-years with the proportion of 56 (32.94%), 104 (61.2%), and 10 (6.82%), respectively. A significant number (P < 0.005) of donkeys (9.4%) suffering from wound did not receive any help from their owners compared with lower numbers of donkeys (47%) that did receive conventional veterinary care (Table 5).

[bookmark: _Toc200484319]Table 5: Socio-demographic Status of Respondents in the Study Sites
	Description
	Characteristics
	Sample size
	%

	Gender 
	Male
	170
	100

	Age
	18-30
	56
	32.94

	
	30-50
	104
	61.2

	
	>50
	10
	6.82

	Education 
	no formal education
	23
	13.5

	
	primary education
	58
	34.12

	
	early education
	86
	50.6

	
	late secondary 
	3
	1.76

	Occupation experience


	less than 5 years
	42
	24.7

	
	5-10 year
	113
	73.56

	
	above 10 years
	15
	8.8

	Owners' Responses
	Take to nearby health centres
	80
	47

	
	Treat with medicinal plants
	29
	17

	
	Treat with medications purchased from local markets
	45
	26.5

	
	Do nothing
	16
	9.4



[bookmark: _Toc200053216]Discussion 
The overall wound prevalence was 216/384 (56.25%, CI: 51.9-62.1) in cart donkey in the study area. There was a significant difference in the prevalence of wounds among the study sites ranging from 45.38% to 71.2%. The overall prevalence was lower than several reports from Ethiopia, which include 77.5% in the Wogera district (Fasil and Yenewhunegnaw, 2017), 61.9% in Jimma (Genetu et al., 2017), 64% in Kombolcha (Fikru et al., 2015), 72.1% in Hawassa (Biffa and Weldemeskel, 2006). However, it is higher than the finding of Haben and Temesgen (2020) who reported 39.7% in Angacha District, Kambata Tambaro Zone, Southern Ethiopia, Chala et al. (2019) 42.5% in Bishofitu, 45.3% in Rama (Fisahaye et al., 2018). The difference in wound prevalence might be due to variations in the difference in owners'/drivers' awareness of wound control and management practice, cart design, or type of harnessing materials used among the study areas.

According to Mohamed et al. (2021) in the Benadir region, Somalia, most of the wounds on cart donkeys are mainly because by improper harnessing. Poorly designed and ill-fitted harnesses reduce working efficiency due to discomfort and animals get fatigued (Ashinde et al., 2017; Pearson et al., 2003). The current study also has closer to the report of other researchers Haftu and Adane (2018) in Hosanna (56.7%), Tesfaye et al. (2016) in Mirab Abaya District of southern Ethiopia (59.7%), Herago et al. (2015) in Wolaita Soddo Zuria District of southern Ethiopia (58.6%).

[bookmark: _Hlk112750038]In the current study, no statistically significant association (p  0.24) was found between body condition and wounds. Study reveals 38.9% had poor body conditions, whereas 68.3% and 43.6% were medium and good body conditions in cart donkeys, respectively. This finding is agreed with the finding of Fasil and Yenewhunegnaw (2017) which indicates a high percentage of medium body condition. This indicates that apart from health and management-associated problems, cost and shortage of quality feed, and clean water may be the main factor that contributes to the poor body condition of pack donkeys and cart horses (Pritchard et al., 2018).

During the study period, the wound was classified depending on the anatomical distribution, and the result indicated that the high frequency of bit, chest, girth, shaft, tail, and saddle harness-related wounds were examined. This might be due to the use of improper harnesses manufactured by harness makers which are commonly practiced in different parts of Ethiopia. In most cases, harnesses were made of hard plastic strips, which cut into the skin of the equines and form large open wounds. These findings agree with previous reports by Chaburte et al. (2019) and Pearson et al. (2006). This might be caused by different factors such as environmental factors, the behaviour of the owner and driver, the type of harness materials used, ill-fitted harness, and absence of padding on the back of the animals which is supported by the previous works (Ashinde et al., 2017) that indicated frequent beating, loose fit and synthetic harness materials that may induce wounds.

In the present study, cart donkeys had a significantly much higher proportion of shaft sore (17.4%). The wound is induced by excessive rubbing of this site by the improper design of the shaft. Cart shafts are too narrow causing friction against the animal's sides in the study area.

A 9.4% of the owners did not provide any treatment to their donkeys, regardless of the presence and severity of injuries. This signifies the widely prevailing equine welfare problem in the area. Higher proportion of owners managed their sick equines differently by allowing them to have access to appropriate veterinary care (47%). Even those taken to veterinary clinics, as a last and desperate measure, were at their terminal stage and no longer able to work. Similar situations have been reported elsewhere in the country where only a few people look for veterinary advice on treatment of sores in donkeys (Pearson et al., 2000).

[bookmark: _Toc200053217]Conclusion and recommendations 
The wound was a highly prevalent wound in the study area. Variation in the occurrence of the wound was observed among the study sites. From the several potential risk factors assessed age and site were found to have significant associations with the occurrence of the wound. Improper harnesses, poor breast straps, poor girth ropes, and crupper and breeching ropes were the major contributors to the higher prevalence of wounds in the area.

Therefore, based on the above conclusion the following recommendations are forwarded:-
· Intervention should be implemented to reduce wounds in cart donkeys.
· Working with owners and harness makers could encourage the use of well-made, well-fitting, and well-maintained harnesses and carts to protect the drought equids.
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