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a b s t r a c t 

In impoverished nations, donkeys help people make a living. The welfare of donkeys in Sudan is ne- 

glected compared with developed countries. However, there is no information available about donkey 

welfare in Nyala. This study aimed to assess the welfare of donkeys in Nyala. Donkeys were divided into 

two groups ( n = 50), working and nonworking. The donkeys’ physical, emotional, and clinical parameters 

and an owner’s interview were assessed. There were significant differences in body condition scores: 37% 

and 47% of working and nonworking donkeys, respectively, had ideal body condition scores, while 13% 

of working donkeys were emaciated. Of the working and nonworking 33% and 19% had hoof problems, 

respectively. Fifteen percent of working donkeys had ocular discharge, and 25% had wounds. In working 

donkeys, 7% and 5% depressive and aggressive behavioral responses, respectively, were observed. Further- 

more, there were significant differences in tools used for hitting donkeys, with 33% and 17% of owners 

using a stick and whip, respectively, for hitting working donkeys. Eighty-two percent of owners feed their 

donkeys one to three times daily (50% working and 32% nonworking donkeys), and free access feeding 

was only observed in 18% of nonworking donkeys. There were no significant differences ( P > .06) in emo- 

tional parameters. We conclude that working donkeys suffer from multiple welfare problems more than 

nonworking donkeys in Nyala. More awareness, veterinary services, and research are needed to improve 

donkey care in Nyala. 

© 2022 Elsevier Inc. All rights reserved. 
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. Introduction 

There are approximately 43 million donkeys in the world [1] . 

ost of them contribute to developing countries’ livelihoods, both 

irectly and indirectly [2] . Donkeys supply draught power (for 

lowing and hauling) and serve as a transportation resource for 

assengers and agricultural products, making a significant contri- 

ution to food security, mobility, and income generation [ 3 , 4 ]. The

opulation of donkeys in Africa is estimated to be 13 million [5] . 

espite motorized transportation worldwide, donkeys play an es- 

ential role in many developing countries’ farming systems and 

oor people’s lives [6] . Donkeys represent an essential part of the 

mallholder agricultural system, especially in rural communities. 

here bad- quality roads exist, they transport people, goods, and 
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Fig. 1. The map shows Nyala city in western Sudan (bottom left), in which study 

was conducted. Downloaded from the Wikipedia. 
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arm inputs and outputs to and from farms [7] . Donkeys are valued 

or their characteristics: inexpensive, hardy, adaptable to many ter- 

ains such as dry areas and hills, disease resistant, and simple to 

anage and train [8] . 

Despite the contribution of donkeys to human livelihoods, some 

elfare issues have been reported in working donkeys. In Africa, 

arsh environmental conditions, overuse, improper tools, limited 

eterinary awareness and little or poor-quality supplementary feed 

uring dry periods can lead to advanced welfare problems [ 3 , 9 ].

onkeys suffer from the poor body condition, sores and wounds, 

ameness, ticks and gastrointestinal parasites, dehydration, and ag- 

ressive or apathetic behavior, all typically linked to human job 

emands and the environment [ 3 , 10 , 11 ]. Previous research has

ound that chronic joint pain is common in working donkeys and 

hat lameness is linked to pain responses in the hoof and lower 

oints, resulting in depressed demeanor and decreased production 

 3 , 12 , 13 ]. As a result, it’s critical to address the health and welfare

ssues that come with working donkeys, not just for the animals’ 

enefit but also for those who own them [14] . 

The lack of management and husbandry of donkeys in African 

ountries, especially in Sudan, means they are subjected to vari- 

us diseases. There is limited information regarding donkey wel- 

are issues and health problems in Sudan, particularly in Nyala 

ity, because Nyala veterinary hospitals and clinics lack informa- 

ion. No study regarding donkey welfare and health problems has 

een reported in the study area. Consequently, this study was done 

o compare welfare issues of working and nonworking donkeys in 

yala city, South Darfur, Sudan. 

. Material and Methods 

.1. Study Area 

The research was carried out in Nyala, the capital of South Dar- 

ur state in Sudan’s western region. Nyala lies in the Darfur histor- 

cal region at 2,208 feet (673 meters) ( Fig. 1 ). 

.2. Sampling Procedure 

The present study occurred over two months, from August to 

ctober 2019. A total of 100 donkeys were included in this study 

nd divided into two groups: Group 1 had 50 working donkeys 

ith their individual owner or user, which had worked through- 

ut their lifetime in cart transportation, water-tanker pulling and 

lowing during the autumn season, while Group 2 had 50 non- 

orking donkeys with their individual owner, who had not worked 
2

et in their lifetime but were sometimes used for leisure, breeding 

nd special visitation. Donkeys sampled in various places include 

he markets (Mawashy, Algniana Station, Alshabey, Central market 

nd Aljabal), big strerts and water well stations situated in and 

round Nyala city. 

.3. Data Collection 

Permission was taken from the donkeys’ owners to evaluate the 

elfare issues. The Assessment took approximately 20 to 40 min- 

tes per donkey. Data collected included the donkey’s emotional 

nd physical condition measures and owner interviews. 

Emotional parameters were evaluated and recorded via an 

quine sentiment analysis diagram and modified to befit this study 

15] . Data were collected on the head position (Normal position, 

urn to left, turn to the right, down or uprise ahead), eyes (Normal 

r abnormal depending on corneal appearance and degree of eye- 

id openness), tail state (movement or still), ear position (normal 

osition, back or straight ahead turn), kicking the researcher (yes 

r no) and biting the researcher (yes or no). The parameters also 

dentified the donkeys’ responses to the researcher, including en- 

agement (ears straight ahead, interaction via sniffing, and interest 

n, the movement towards the researcher), avoidance (ears back, 

ead rise and movement away from the researcher) and argumen- 

ative (ears back, kicking, biting, and abnormal eyes position). 

Physical assessments were based on existing equine welfare as- 

essment methodologies, modified and added to befit this study 

 3 , 10 , 15–17 ]. The parameters included sex, age, body conforma-

ion (symmetry or asymmetry), body condition (ideal, obese or 

maciation), gait (impeded movement, lameness and hoof prob- 

ems present), external parasites (Present or absent), hair position 

erected or non-erected), coat appearance (bright or not), pres- 

nce/absence of external orifice discharge (from nostrils, mouth 

nd eyes), lesion presence (scars, inflammation and wound) and 

ehavior of the donkey (bright, depressed and alert). 

Age categories of the donkeys were classified into two groups 

less than 10 years, 10 years or more) estimated based on obser- 

ation of the front teeth. Body conformation was examined by a 

esearcher standing in front of and behind the donkeys. The ob- 

erving without touching scored either as symmetry if all parts of 

he donkeys’ conformation appeared normal or if there was mis- 

lacement or loss of some parts of the donkey’s body. Body condi- 

ion score was done according to the criteria described previously 

 18 , 19 ], and donkeys were observed from all sides without touch- 

ng. Body condition was scored from 0 to 5 (0 = very thin, 1 = .

hin, 2 = ideal, 3 = good, 4 = fat and 5 = very fat). Categories

 and 1 were grouped as (emaciation), categories 2 and 3 were 

deal, and categories 4 and 5 were obese. Hoof problems were ex- 

mined at the surface level, and hoof cracks, heel cracks and hoof 

vergrowth were recorded. The lameness was evaluated by watch- 

ng the donkey walk forward for 10 steps, with the researcher ob- 

erving from behind based on previous reports [ 13 , 17 ]. The im-

eded movement was observed as favoring a certain limb or short- 

ned stride. A normal stride was considered if all four limps took 

qual steps, followed in the footsteps of one another, and appeared 

omfortable during motion [20] . Behavior was assessed via an at- 

empt by the researcher to touch the donkeys with one hand and 

ecorded as bright, meaning normal donkey behavior; depressant, 

eaning body parts were reduce the vital activities, and no move- 

ent occurred; and alert responses for the hand touch. The pres- 

nce of lesions and external parasites was observed through close 

isual examination of the donkey. External orifices were recorded 

or any discharge, and coat condition was examined visually for 

air coat position and coat appearance. 

Other manual welfare parameters included hydration, whether 

ydrated or dehydrated by press the thumb of the researcher on 
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Table 1 

Distribution of physiological parameters in donkeys ( n = 100), the P value ( P < .05) significantly different between groups of donkeys. 

Variables Working (%) Nonworking (%) Total (%) ( χ2 ) P value 

Sex 

Male 50 (50) 45 (54) 95 (95) 5.26 .056 

Female 0 (0) 5 (5) 5 (5) 

Age Less than 10 32 (32) 38 (38) 70 (70) 1.714 .275 

More than 11 18 (18) 12 (12) 30 (30) 

Body confirmation 

Symmetry 49 (49) 50 (50) 99 (99) 1.010 1.000 

Asymmetry 1 (1) 0 (0) 1 (1) 

Body condition 

Sound 37 (37) 47 (47) 84 (84) 7.440 .012 

Emaciated 13 (13) 3 (3) 16 (16) 

Obese 0 (0) 0 (0) 0 (0) 

Gait 

Impeded movement 2 (2) 0 (0) 2 (2) 21.525 .000 

Lameness 5 (5) 0 (0) 5 (5) 

Hoof problem 33 (33) 19 (19) 52 (52) 

Not 10 (10) 31 (31) 41 (41) 

External parasite 3 (3) 0 (0) 3 (3) 3.093 .242 

Present 47 (47) 50 (50) 97 (97) 

Absent 

Hair position 

Erected 7 (7) 1 (1) 8 (8) 4.891 .059 

Not erected 43 (43) 49 (49) 92 (92) 

Coat appearance 

Bright 14 (14) 40 (40) 54 (54) 27.214 .000 

Not bright 36 (36) 10 (10) 46 (46) 

Orifices discharge 

Nasal 7 (7) 0 (0) 7 (7) 15.015 .001 

Oral 1 (1) 1 (1) 1 (1) 

Ocular 13 (13) 5 (5) 18 (18) 

Not 29 (29) 45 (45) 74 (74) 

Lesion 

Scares 16 (16) 10 (10) 26 (26) 36.489 .000 

Inflammation 1(1) 1 (1) 2 (2) 

Wounds 25 (25) 3 (3) 28 (28) 

Not 8 (8) 36 (36) 44 (44) 

Behaviors 

Normal 38 (38) 50(50) 88 (88) 13.636 .000 

Depressed 7 (7) 0 (0) 7 (7) 

Aggressive 5 (5) 0 (0) 5 (5) 
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pper gum of the donkey for two second and pull the thumb, wait- 

ng for blood to return to the pressure part is in second. From 

aster per second, medium in two second and late in three sec- 

nd, the last one considered dehydrated. Mucous membrane color 

as examined as normal/rosy red, pale, yellow, red or cyanosed. 

he respiration rate, pulse rate and temperature of the donkey 

ere also recorded. Owners were interviewed about which tool 

as most often used to encourage donkeys to move, feeding type 

nd feeding times per day. 

.4. Data Analysis 

The Data was analyzed using SPSS Version 21.0 (IBM Corpora- 

ion, NY). A cumulative score was given to each variable, which 

as the total score for each questionnaire item. Percentage and 

requency distribution were calculated. The Chi-square test ( χ2 ) 

as used to assess the differences between scores for working and 

onworking donkeys. P values of ≤.05 were considered statistically 

ignificant. 

. Results 

.1. Physiological Parameters 

In the present study, working and nonworking donkeys differed 

ignificantly ( P < .05) between sex, body condition score, gait and 

ameness, and hoof problems ( Table 1 ). In hair position, abnor- 
3 
al ocular orifice discharge, and abnormal nasal discharge had sig- 

ificant differences between groups of donkeys ( Table 1 ). More- 

ver, the prevalence of scars and wounds were observed in work- 

ng more than nonworking ( Fig. 2 A and 2 B), and working don- 

eys were more aggressive compared to nonworking donkeys sig- 

ificantly ( Table 1 ). However, there were no significant differences 

etween working and nonworking donkeys in age, body conforma- 

ion and external parasites ( Table 1 ). 

.2. Emotional Parameters 

There were no significant differences in kicking, biting, head 

osition, eyes position, ears position, and tail state in the present 

tudy between working and nonworking donkeys ( Table 2 ). 

.3. Clinical Parameters 

This study showed a significant difference in hydration, polyp- 

ea respiration and increased of pulse rate in working donkeys 

ore than nonworking donkeys in study area. However, there was 

o significant difference in mucus membrane color between the 

wo groups ( Table 3 ). 

.4. Owner Interviews 

The result showed significant differences in owners’ hitting 

ools, showing that 24% of owners used a whip (17% working, 7% 
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Fig. 2. Showing the severity of the wound on the ribs region of the working donkey, due to improper equipment (A), and the severity of the wound on the dorsal region of 

the working donkey, due to improper equipment (B). This photo has been taken by Dr. Saber Yagoub Adam, during data collection, September 13, 2019. 

Table 2 

Refer to emotional parameters of working and nonworking donkeys ( n = 100), the P 

value ( P < .05) significantly different between groups of donkeys. 

Variables Working (%) Nonworking (%) Total (%) ( χ2 ) P value 

Kicking 

Yes 10 (10) 7 (7) 17 (17) 0.638 .298 

No 40 (40) 43 (43) 83 (83) 

Biting 5 (5) 6 (6) 11 (11) 0.102 1.000 

Yes 45 (45) 44 (44) 89 (89) 

Not 42 (42) 45 (45) 87 (87) 0.796 .277 

Tail status 8 (8) 5 (5) 13 (13) 

Movement 42 (42) 36 (36) 78 (78) 4.573 .277 

Still 1 (1) 3 (3) 4 (4) 

Head position 0 (0) 1 (1) 1 (1) 

Normal 2 (2) 6 (6) 8 (8) 

Left 5 (5) 4 (4) 9 (9) 

Right 42 (42) 46 (46) 88 (88) 1.515 .357 

Rise 8 (8) 4 (4) 12 (12) 

Down 29 (29) 28 (28) 57 (57) 4.248 .120 

Eyes position 0 (0) 4 (4) 4 (4) 

Normal 21 (21) 18 (18) 39 (39) 

Up to normal 

Ears position 

Normal 

Straight forward 

Behind 

Table 3 

Explicates manual parameters of working and nonworking donkeys ( n = 100), the P value ( P < .05) 

significantly different between groups of donkeys. 

Variables Working (%) Nonworking (%) Total (%) ( χ2 ) P value 

Hydration 

Hydrated 39 (39) 50 (50) 89 (89) 12.360 .000 

Dehydrated 11 (11) 0 (0) 11 (11) 

Mucous membrane color 

Normal 47 (47) 50 (50) 97 (97) 3.093 .242 

pale 3 (3) 0 (0) 3 (3) 

Respiration rate 

Normal 8 (8) 42 (42) 50 (50) 46.240 .000 

PolypneaOligopnea 42 (42)0 (0) 8 (8)0 (0) 50 (50)0 (0) 

Pulse rate 

Normal 19 (19) 44 (44) 63 (63) 26.813 .000 

IncreasedDecreased 31 (31)0 (0) 6 (6)0 (0) 37 (37)0 (0) 
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onworking donkeys) and 34% of owners used a stick (33% work- 

ng, 1% nonworking donkeys). For the feeding practices, 82% of 

wners were feeding one to three times daily, most of them own- 

rs of working donkeys and 18% provided free access feeding ob- 

erved in nonworking donkeys only. There was no significant dif- 

erence in the type of feed between donkeys. 

. Discussion 

Donkeys in developing countries like Sudan are often owned 

y communities affected by poverty. The lack of motorization has 
4 
ade people dependent on donkeys to earn livelihoods and in- 

ome generation. For this reason, it is essential to improve the wel- 

are of these animals. Therefore, this present study aimed to com- 

are the welfare problems of working and nonworking donkeys in 

yala city. In this study, the presence of wounds was significant 

nd highly observed in working donkeys, which agrees with the 

bservation reported by [ 21 , 22 ] under similar environmental con- 

itions. Multi-factorial reasons often cause these wounds. The vari- 

nce in management and environmental factors, the type of equip- 

ent used, the owner’s behavior, rate of work and overloading 

ere among the risk factors that contributed to the different types 
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Table 4 

Show interviews of 100 owners of working and nonworking donkeys, the P value ( P < .05) significantly 

different between groups of owners’ donkeys. 

Variables Working (%) Nonworking (%) Total (%) ( χ2 ) P value 

Hitting tool 

Whip 17 (17) 7 (7) 24 (24) 76.284 .000 

Stick 33 (33) 1 (1) 34 (34) 

Not 0 (0) 42 (42) 42 (42) 

Feeding type Grass 33 (33) 32 (32) 65 (65) .044 .5 

Grain 17 (17) 18 (18) 35 (35) 

Feeding times per day 

One to three 50 (50) 32 (32) 82 (82) 21.951 .000 

Free access 0 (0) 18 (18) 18 (18) 
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[

f wounds in working donkeys [23] . Researchers have reported low 

ody condition scores in different parts of Ethiopia [ 3 , 14 ], which

ight be due to similar owner perceptions. The commonness of 

maciation is perhaps related to poor knowledge, lack of veteri- 

ary and extension services, poor feeding and general administra- 

ion [24] . In the present study, the behavioral problems observed, 

.e., depressive behavior and aggression were significant between 

roups donkeys, which agreed with those reported in many differ- 

nt parts of the world [ 14 , 25 , 26 ]. The similarity might be due to

imilar environmental conditions and treatment. This study’s ob- 

ervation of hoof problems (e.g., cracks) was significant, with a 

igher prevalence in working donkeys than nonworking donkeys. 

ur findings agree with previous data reported by [ 27 , 28 ], and

his might be due to similar land topography. Hoof problems could 

e due to a lack of proper hoof trimming and veterinary services, 

nd overuse may cause poor conditions [ 13 , 29 ]. This study showed

o significant differences in external parasites’ presence between 

orking and nonworking donkeys, which disagrees with the report 

y [26] , which might be due to differences in environmental con- 

itions and level of health care for the donkeys. 

The relative abundance of external parasites (ticks, mites and 

ies) was seasonal, often appearing during the rains [30] . Ocular 

ischarge in the present study showed a significant difference be- 

ween the donkey groups, which agreed with the report by [26] . 

he presence of lacrimation is closely in agreement with earlier 

eports [31] , which might be due to the same environmental con- 

itions in different places. Here we reported significant differences 

n hair position and coat appearance of donkeys for the first time. 

he higher prevalence of erected hair position and not bright ap- 

earance of the coat were observed in working more than non- 

orking donkeys. The abnormal cases could be due to some nutri- 

ional deficiency such as zinc and copper [32] , and will be treated 

y providing the animal a balanced feeding. 

The emotions experienced by donkeys can be shown through 

ody language, for instance, signs of happiness with ears forward 

nd bright eyes [ 15 , 29 ]. The emotional well-being of equines may

e developed or repressed due to husbandry practices, health is- 

ues, environmental conditions and interactions with other don- 

eys, other animals or human beings [33–35] . The current study 

evealed no significant difference in emotional parameters between 

he two groups of donkeys. This finding contradicts the report by 

 28 , 36 ], which stated that the higher prevalence of different emo- 

ional parameters might be due to variation in environmental con- 

itions and awareness of the owners. 

Beating a donkey does not only cause wounds and physical 

ain, but it also causes fright and severe stress to the animal [37] .

eating donkeys with different tools, whips, and sticks were sig- 

ificantly different ( P < .00), with a higher prevalence in working 

onkeys. This finding was in agreement with the prevalence re- 

orted by [26] , which might be due to similar owner perceptions 

 Table 4 ). 
5 
. Conclusion 

The present study revealed that working donkeys suffer from 

ultiple welfare problems as body condition scores, abnormal gait, 

bnormal orifices discharges and lesions more than nonworking 

onkeys in Nyala city, due to poor owner awareness and veterinary 

are. The result of this study could be given to owners in feedback 

y creating awareness and educational programs, training and ex- 

ension services to improve the positive welfare status, and to sen- 

itize the donkey owners that enhancing their welfare and health 

y caring for working donkeys. Thus, promoting the donkeys’ work 

fficiency. 
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