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[bookmark: _Toc148246585]ABSTRACT

The importance of lameness has increased as it became one of the greatest insults to the productivity of dairy cattle and took the third place in causing economic loss to dairy farmers next to infertility and mastitis. However, it is among the most neglected and least studied dairy problems in Ethiopia. A cross-sectional study was carried out between December 2022 and June 2023 on 384 dairy cattle that belonged to 3 randomly selected kebele to determine the prevalence of lameness and identify the associated risk factors in Tarcha Zuriya woreda dawro zone southwest Ethiopia. The result showed an overall lameness prevalence of 18.48%. Breed, age, H/size, Feeding stall, Bedding, gait problem and Rx-action were considered as risk factors and statistically tested. Among the listed risk factors were important are feeding stall, gait problem and treatment action were significantly associated with lameness (P>0.05). Lameness was more frequent in hind legs (10.6%) and medicated animals (13.5%). From the total 75% of the respondents were male and 90% of the respondents were adult age group. Almost 89% of the respondents were joined grade 1-4 and 41.6% of respondants were married. Out of 120 (92.5%) of respondents were not prepare ration, in addition 55.85 of owners respond rumen distension, 50.8% of owner exercise their animal outside of barn, 78.3% recorded, 93.3% were not practiced hoof trimming and 80% were answered equal amount of milk before and after lameness. The study showed that lameness is an economically important dairy herd problem. Therefore, prevention or early diagnosis and treatment of lameness in cows at all stages should be part of dairy farm management practice.
Key words: Cattle, Dairy, Lameness, Prevalence, Tarcha Zuriya. 










[bookmark: _Toc135837098][bookmark: _Toc148246586]INTRODUCTION

[bookmark: _Toc135837099][bookmark: _Toc148246587]1.1 Background

Lameness is one of the greatest constraints to productivity, health and welfare of dairy cattle. Also it causes significant financial losses to animal breeders (Clarkson et al., 1996). It is a clinical manifestation of a vast spectrum of diseases specified in a total of 43 causes Blowey et al.,( 2004) and more than 80 potential hazards (Bell et al., 2008). Hazards to claw health and cow mobility can take many different forms. For instance, many aspects of the cow environment such as housing type, flooring quality and cubicle design can put claw health at risk (Haskell et al., 2006). Management decisions such as claw trimming routine (Espejo, L.A. and M.I. Endres, 2007).  Over-crowding are also considered to have an impact on claw health. Lameness prevalence were 7% in (Denmark Alban, L., 1995). 11% in Kenya Mohamadnia, A.R., (2005). 18% in Netherlands (Clarkson et al., 1996). 36.8% in England and (Wales Barker et al., 2010). And 28.5% in Canada (Ito et al., 2010). The average lactation length of lame cows was reported to be shorter mostly due to pre mature culling of some cows having poor productive performance (Tranter, W.E., 1992). In addition to the economic impact, lameness is extremely painful depending on the type of lesion Whay et al., (2002). Raising a serious and probably the most important animal welfare issue in today’s dairy cattle production. As public perception of the dairy production is becoming increasingly important lame cows do not portray a good image of the industry (Oetzel, G.R., 2003).

According to some reported studies, lameness takes the third place in causing economic loss to dairy farmers after infertility and mastitis (Weaver et al., 2005). Economic loss due to lameness can be divided to direct losses like increased culling rate, decreased reproductive performance, increased open days and increased risk of mastitis Hernandez et al., 2001. It was recorded that lame cows produced 1.12 kg (Green et al., 2002) to 3.1 kg (Bicalho et al., 2008). Less milk per day than normal healthy ones, 12 days longer to get pregnant compared with their non-lame counterparts Alawneh et al., 2011. And 1.7% involuntary culling of the herd (Whitaker et al., 2000).  Evidence for loss of productivity due to lameness through premature culling, treatment costs and milk loss is important to persuade a reluctant farmer to consider changing the environment. 
[bookmark: _Toc135837100][bookmark: _Toc148246588]1.2 Statement of the Problem


The causes of lameness in dairy cows are often complex and multifactorial (Ranjbar et al., 2016), but are generally recognized as poor quality floors in cattle housing, poor cow tracks, and cows being forced to stand for a too long time on hard surfaces, ineffective foot trimming, infectious diseases and poor nutrition. The prevalence of lameness in dairy cattle and associated risk factors were not studied in the study area. Therefore, this study was conducted to study the prevalence and major risk factors of lameness. 
[bookmark: _Toc135837101][bookmark: _Toc148246589]1.3 Objectives of the study
 
[bookmark: _Toc135837102][bookmark: _Toc148246590]1.3.1 General objective 

General objective of this study will be to estimate prevalence and to identify associated risk factors of lameness in dairy cattle in Tarcha Zuriya district dawro zone, southwestern Ethiopia. 
[bookmark: _Toc135837103][bookmark: _Toc148246591]1.3.2 Specific objective 

· To estimate prevalence of lameness in dairy cattle.
· To identify associated risk factors of lameness in the study area. 

[bookmark: _Toc135837104][bookmark: _Toc148246592]1.4 Research questions 

· Are lameness prevalent in the study area?
· What are risk factors associated with lameness?
[bookmark: _Toc135837105][bookmark: _Toc148246593]1.5 Significance of the study 

The prevalence of lameness in dairy cattle in Tarcha Zuriya District estimated, the associated risk factor in the study area will be identified. Further exposure of lameness avoided and small-scale livestock farmers increased. 



[bookmark: _Toc148246594]2. REVIEW LITRATURE

		
Lameness remainders a major welfare problem in dairy cattle worldwide. Poor health is frequently
associated with painful lesions. Such lesions frequently arise from damage to the underlying
dermal and epidermal soft tissues causing impaired production of the horn on the external surface
of the claw1. In the UK the average incidence is around 50 cases per 100 cows per year, with
much higher incidences being seen in some free-stall (cubicle) housed cattle. Because of its
effect on subsequent fertility and production, the cost of a single case of lameness is estimated to
be around £200, although this will vary enormously from case to case depending on severity. The
prevention of any disease must be based on a thorough understanding of its etiology (Blowey RW 2002). Epidemiological pattern of lameness in dairies in Tehran and Vicinity have been investigated (Nowrouzian I.1992). Digital dermatitis have been reported as an epidemic in dairies of Iran (Nowrouzian I.1991).   Scattered studies on lameness in cattle have been performed in Shiraz area Dehghani S.1998.  Clinical and histopathological study of chronic laminitis was reported in a herd of dairy cattle (Dehghani S.1998). Digital and hoof vascular changes have been studied by angiography in cattle affected by laminitis (Dehghani SN and Tafti K. 2006).  
[bookmark: _Toc148246595]2.1 The Structure of the Foot

The foot consists of two digits, the outer or lateral claw and the inner or medial claw. In hind feet the lateral claw is larger than the medial and is the major weight-bearing surface. In front feet this is reversed, with the inner claw being the larger and weight-bearing. This is thought to be an important reason why the majority of lesions occur in the outer claw of hind feet and the inner claw of front feet. Dermal and epidermal tissues of the claw are produced from embryonic mesoderm and ectoderm respectively. Interactions between these tissues appears to be essential for normal development and function of epidermal cells in integument tissues (Howard K, Birnie M and Galbraith H. 2000).  
Each claw consists of three tissue components, namely hoof, corium and the bone. 
The hoof: Subdivided into the wall, the white line, the sole and the heel. It provides the hard
outer casing of the foot. 
The corium: Also known as the ‘quick’, the corium is a support tissue that provides nutrients for the hoof and bones of the foot. Papillary corium, which produces hoof horn, is present at the coronary band and over the sole; laminar corium covers the lower half of the wall; and at the heel the corium is modified to form the digital cushion 
The bones; the pedal bone and the navicular bone. 
[bookmark: _Toc135837106][bookmark: _Toc148246596]2.2 Hoof Overgrowth

Although often omitted from texts on lameness, hoof overgrowth is probably one of the most common factors leading to discomfort when walking. Overgrowth occurs primarily at the toe. This leads to an elevation of the toe, rotating the claw backwards. The angle of the anterior wall changes from a normal of 45º to a slope of 30º and this places additional weight on the heel. Cows with overgrown claws have a poorer gait and walk with significant discomfort compared to well-trimmed animals. The horn producing and proliferating epidermal basal cells are supplied with nutrients and oxygen from the blood vessel in the underlying dermis (corium). The basal cell layer at the dermal-epidermal junction degenerates first. The deterioration of the dermal-epidermal link leads to a failure of the claw's suspensory apparatus. The link begins to separate and the whole foot sinks within the horn capsule Mulling (Ossent P., Lischer C. 2000).   In addition, extra weight bearing on the rear edge of the pedal bone may predispose to sole ulcers. It is vital that both veterinarians and herdsmen have a good understanding of the anatomy of hoof overgrowth before embarking on hoof trimming (Blowey RW. 2002, Blowey RW, Weaver AD. 1991). 
[bookmark: _Toc135837107][bookmark: _Toc148246597]2.3 Sole Ulcers

Sole ulcer is a continuous opening in the sole horn that exposes the corium. The typical site is the rear middle part of the sole which corresponds to rear part of the pedal bone. The prognosis for the sole ulcers depends on the damage to the horn producing tissue and the condition of the outer claw. The primary cause of a sole ulcer is a pinching of the corium between the flexor tuberosity of the pedal bone above and the hard horn of the sole beneath. Pinching of the corium produces bleeding and blood mixed with the horn leads to a weakening of hoof strength. As the average sole is 10mm thick, and as hoof grows at 5mm per month, hemorrhage is not seen on the surface of the sole until some 2 –3 months later. This is often referred to as bruising. Sometimes the compression and damage to the corium can be so severe that horn formation is totally disrupted. This then leads to ‘hole’ through the hoof and onto the corium of the sole beneath, in other words a sole ulcer. In the normal foot the pedal bone is suspended within the hoof by the laminae. If the corium becomes inflamed, viz. if laminitis develops, then this suspension is lost and the pedal bone sinks onto the floor of the hoof. Sinkage of the distal phalanx compresses the corium in the sole and heel and further episodes of capillary damage, haemorrhage, thrombosis cellular inflammatory reaction and finally ischemic necrosis results. Chronic oedema combined with the compression from the weight of the animal will present a threat to animal similar to actual sinkage (Ossent P., Lischer C. 2000), Dehghani SN, Sadeghi AM. (2006). It also explains why cows that have been affected by sole ulcers or white line disease in one lactation they are at least three times more likely to develop lameness in subsequent lactations. It is therefore very important to look after heifers as they enter the dairy herd. Treatment consists of removing all under run and damaged horn and preferably applying a block, for example a Cowslip (Giltspur Ltd.), to the sound claw to minimize weight bearing on the ulcer site. Recent data has shown that removing weight bearing from the affected claw by applying a block to the sound claw doubles the rate of healing of sole ulcers (Campbel .J et al., 1996).
[bookmark: _Toc135837108][bookmark: _Toc148246598]2.4 White Line Disorders

White line disease starts with fissures due to hemorrhage and poor quality horn formation. The white line is a cemented junction between the wall and the sole of the hoof. Both the wall and the sole consist of reinforced tubular horn, whereas the white line is ‘cement’ only and as such it is an inherent point of weakness (Campbel J et al., 1996, Dacosta Gomez C et al., 1998).  The white line can be further weakened by aspects of management, housing, feeding and particularly by calving. These points are referred to later. Once weakened, it is easy for a stone or dirt to become impacted into the white line cement. The foreign body may act as a ‘wedge’ and further increase the fissure within the white line until it penetrates the corium. Bacteria carried in will multiply in the corium and it is pressure from the pus that produces lameness. 
[bookmark: _Toc135837109][bookmark: _Toc148246599]2.5 Sole and White Line Hemorrhages

Originate from damage to the corium with the blood being incorporated into the horn as it grows. These will become visible several weeks after the insult depending on the thickness of the sole and the rate of growth. Also abscess or white line abscess can occur if the haemorrhage becomes infected (Dehghani SN and Sadeghi AM. 2008).
[bookmark: _Toc135837110][bookmark: _Toc148246600]2.6 Increased Movement of the Pedal Bone within the Hoof

The pedal bone is known to be suspended within the hoof by attachments to the laminar corium on the axial and especially the abaxial wall, and by a pedal suspensory apparatus within the hoof that supports the rear of the bone. Increased levels of an enzyme ‘hoofase’ can be measured within the hoof for the two weeks before and two weeks after calving, and this leads to increased flexibility of the suspensory system, increased movements of the pedal bone, and hence an increased risk of bruising the corium. For whatever reason a loosening or increase in length of the connective tissue link leads to a sinking of the coffin bone within the horn capsule. The bone hangs in the horn capsule and weight is transferred as tension onto the capsule Mulling CK and Lischer CJ. 2002).
[bookmark: _Toc135837111][bookmark: _Toc148246601]2.7 Increased Hoof Wear

Prolonged standing on hard floors significantly increases the incidence of sole haemorrhage and white line disease Bergesten C and Frank B. (1996), Livesey CT, et al. (1998).   Many of the changes that occur in the periparturient cow lead to an increase in standing and subsequently an increase in hoof wear. The thickness of the sole at any one time is determined by the rate of growth minus the rate of wear, so an increased wear combined with the decreased growth that commonly occurs at calving will lead to a thinning of the sole. Thin soles further increase the probability of bruising of the corium and subsequent formation of poor quality hoof. 
Facility in total confinement systems, the sole becomes so thin that this in itself is the cause of
lameness. If all four feet are affected then it often results in culling Hedges VJ et al., (2001).  Even if they calve outsidein a field, for a few days after calving cows, and especially heifers, will spend far more time standing and their lying times will be decreased. It is not known whether the decreased lying times are due to inherent nursing behavior (attending to the calf), discomfort from the perineum, an enlarged udder, or to some other factor. A range of factors lead to increased standing (and therefore increased hoof wear) after calving. Milk production starts, and the animal must wait in the collecting yard to be milked. The freshly calved heifer is often the last to enter the parlor, and hence her standing times are even more prolonged. If they produce milk then they must stand eat, and once again it will be the freshly calved heifer that may be forced to wait for the others to finish before consuming her ration. 
[bookmark: _Toc135837112][bookmark: _Toc148246602]2.8 Immunosuppression and Increased Risk of Periparturient Diseases

There is an increasing body of evidence to suggest that most cases of chronic laminitis are not precipitated by subclinical laminitis but by non-inflammatory changes, occurring around the time of parturition and the onset of lactation, in the connective tissue that provides the support apparatous for the foot. This implies that management of housing in early lactation is as important, if not more important than the management of feeding Webster J. (2002).  Diseases such as peracute toxic mastitis are more common immediately after calving, despite the fact that the udder contains high levels of colostral antibody. This occurs because of the immune suppression that is a feature of every periparturient animal. Two possible reasons for the immune suppression are thought to be 1) because their foetus is antigenically different to the dam, and hence if any foetal fluids leaked into the maternal circulation during the trauma of parturition there would be the risk of an anaphylactic reaction. In addition, the dam might over react to the degeneration of her own tissue that may result from trauma in the birth canal. Many diseases are therefore more common at the time of calving, and disease in itself also increases the fragility of the corium. In extreme cases, disease such as toxic mastitis will lead to a total cessation of horn production, and this leads to hooves with hardship lines and horizontal fissures. Heifers are likely to be worst affected, partly because they have often had no prior experience of the housing and milking system and partly because in many large dairies the heifers have been reared totally separate from the main herd, and may therefore lack immunity to the infectious agents within that herd. 

[bookmark: _Toc135837113][bookmark: _Toc148246603]2.9 Feeding


The nutrition program of the dairy is one of the aspects of management that can be manipulated
to minimize prevalence of lameness. Providing proper amounts and forms of fiber, protein and
carbohydrates clearly affects incidence of lameness as do trace minerals and vitamins Socha MI et al., (2002).  A second feature of parturition is the decrease in the rate of rumination shown by all cows. This reduced rumination combined with the marked increase in concentrate feeding which occurs at the time of calving leads to an increased risk of rumen acidosis. Rumen acidosis has been linked to coriosis (laminitis), leading to an even greater increased fragility of the corium. The problem is compounded by rations that are low in long fiber Dehghani SN and Sadeghi AM. (2006(, Blowey RW et al., (2000). Rumen acidosis also leads to depressed biotin synthesis, and lack of biotin further exacerbates poor horn formation, especially of the white line cement Green.   In one UK trial, supplementation with 20 mg/day of biotin lead to a 50% reduction in lameness caused by white line disease. No effect was seen until after 120 days of supplementation, this being the period that it takes for the white line cement to reach the weight bearing surface of the sole Green (LE et al., (2000). The risk of white line disease increases with increasing parity, and for cows in their third lactation and above, biotin decreased the incidence of white line lameness by a factor of three Blowey RW. (2002); Dehghani SN and Sadeghi AM. (2006); Campbel J. (1996). Many rations are now supplemented with biotin, although clearly the best preventive measure is to avoid the development of periparturient rumen acidosis. The desire to incorporate high levels of forages in dairy rations will likely to continue because they offer the potential for delivering high nutrient densities while optimizing rumen health. Production of quality forage/silage is dependent up on the management decisions and practices implemented before, during and after the harvest/ensiling period. Once crops have been harvested, monitoring for nutrients density, nutrient availability and the presence of toxins and troublesome silage volatile fatty acids can help alleviate off-feed and rumenal acidosis issues that can predispose hoof health problems Mahanna B. (2002).
[bookmark: _Toc135837114][bookmark: _Toc148246604]2.10 Excessive Standing

Poor cubicle (free stall) comfort, due to suboptimal dimensions or lack of bedding, and heifers that have not been trained to use cubicles, will both lead to increased standing. Lack of loafing area and blind ending passageways which heifers particularly feel reluctant to enter, further exacerbates the problem. The post-partum heifer is particularly susceptible to these changes as she is often brought into the milking herd with very little preparatory integration. She is often last to feed and to be milked, and she must establish herself in the social dominance order within the herd. 
[bookmark: _Toc135837115][bookmark: _Toc148246605]2.11 Management

	
There is strong evidence that wet and dirty surface being associated with lameness particularly
for digital dermatitis28. Horn absorbs moisture from the environment and damp horn is softer than
dry horn. Cows should therefore be managed and housed to keep their feet as dry as possible.
This can be quite difficult in free-stall systems. Regular twice daily scraping of the passages, plus
a sprinkling of lime added to the free-stall bed to aid mastitis control, helps to keep hooves dry.
Cows should be handled gently. Rushing them along tracks means that they are unable to avoid
standing on stones and this can lead to additional bruising of the corium, especially in the freshly
calved cow where the corium is already more fragile and the sole is thin due to negative net
growth. The provision of special "cow tracks", with a soft tree-bark surface, will help. Feet
should not be over-trimmed at drying off, and cows and heifers should be allowed access to hard
surfaces during the dry period to promote an increased thickness of the sole. It was proved that
soft floors favour the requirements for the correct functioning of the claw and unimpeded cow
behaviour. Also the experiment show that horn quality is strongly dependent on unimpeded
locomotion because it is probable that a close relationship exists between the biomechanics,
microcirculation and nutrition of the living cells that nourish the horn producing tissues of the
claw. Installing the rubber mats has the advantage of solving two walking area problems in one,
namely insufficient slip resistance and floor hardness29.
[bookmark: _Toc135837116][bookmark: _Toc148246606]2.12 Interdigital Phlegmon (Foot Rot)

Is a bacterial disease that is generally caused by a synergism between two bacteria? It has a very characteristic smell and causes necrosis in the interdigital skin. It can invade the deeper tissues if not treated early with antibiotic Nowrouzian I. (1992). 




[bookmark: _Toc135837117][bookmark: _Toc148246607]3. MATERIALS AND METHOD 

[bookmark: _Toc135837118][bookmark: _Toc148246608]3.1 Description of the Study Area

The study was conducted in Tarcha Zuriya District, Dawro Zone, Southern Ethiopia. It is located at about 497 km of South of Addis Ababa, the 319 km from regional town Hawassa. Geographically, it lies between 6°59’ - 7°35’ North Latitude and 36°6’ - 37°53’ East Longitude. It is bordered with Oromia region of Jimma zone in the NorthWest, Gena bossa district of Dawro Zone in the NorthEast, Mareka district of Dawro zone in the East, Tocha district of Dawro zone in the South, and Konta zone in the West. The total area of the district is about 416,375 hectare and the human population size is 89,432 from which 43,550 males and 35,882 females. The district is divided in to eighteen rural Kebele administrations. The study area elevation ranges from 1000 to 2300 meter above sea level. The rainfall distribution is bimodal with the long rainy season from June to September and short rainy season from March to May. The mean annual rainfall ranges from 650 to 1100 mm; the mean daily temperature ranges between 18 and 23 °C TZWOA,(2020). The district is partitioned in to three agro- ecological zones; namely low land (Kola), mid land (Woina dega) and high land (Dega) with their total land holds of 61%, 28% and 11%, respectively. The livestock population of the district estimated at 145191 Bovine, 4396 Equine, 75630 Ovine, 55610 Caprine, and 131751 Poultry. Cattle are managed under extensive farming systems. The type of vegetation coverage is wanza, tid, eucalyptus (bahirzaf) and coffee whereas natural forest, grassland and all green riverine tree species are naturally existed. The major crops growing in the area include maize, teff, enset, and sweet potato and to smaller extent other crops TZWLFO, (2020). 


[image: 4_6012330482069408166]
Source: GPS 
Fig.1 Map of study area
[bookmark: _Toc135837119][bookmark: _Toc148246609]3.2 Study Animal

The study population consists cross and local breed cattle under extensive management system in Tarcha Zuriya District. The cattle were keep under individual households depend on grazing for their feed source with little supplementation of crop residues were the study population. The study cattle were lame before and after milk were included in the present study. Cattle were categorized in to age groups (young) less than three and (adult) greater than three Bitew et al., (2011),breed (local and cross) and divide the body condition as emaciated (poor), moderate (medium) and good based on anatomical part and flesh and fat cover at different body parts Nicholson and Butterworth, (1986). 

[bookmark: _Toc135837120][bookmark: _Toc148246610]3.3 Study Design and Sampling Technique 
	
A cross sectional study was conducted between December 2022 and June 2023 to estimate prevalence of lameness in Tarcha Zuriya District Dawro Zone, Southern Ethiopia. The study District and Kebele were selected purposively based on accessibility, geographical location and cattle population proportion. Accordingly, the study district include eighteen Kebeles therefore, three Kebele (Wara woria, waruma galcha (Sore), and Aba dahi) that had relatively large cattle population were considered for the study. The total lists of household with cattle and number of cattle in each household were obtained from Agriculture office, development agent and Kebele administration head. As described Dohoo et al., (2003) systematic random sampling was used. Already first, 511 households were registered and then 170 households were sampled by 3th interval. And for cattle, the sampling interval was calculated as the study population of cattles divided by the required sample size. Thus, the study cattle population 21,249 was divided by sample size of 384 which provide the interval of 55th. Then the first cattle was selected randomly between 1-55th interval by lottery method, there by randomly it was number 3 and then every 55th element was involved in the sampling unit to achieve the required sample size. Due to absence of ear tag, all the cattle color was registered during sample collection. A total cattle population in the three Kebeles were 21249, according data gathered from Tarcha Zuriya district Livestock and fishery office. The cattle population in waruma galcha(Sore) 7160 ÷ 21249 × 100 =   (34%), Wara wore 8086 ÷ 21249 × 100 = (38%) and Aba dahi 6003 ÷ 21249 × 100 = (28%). Therefore, the total sample of cattle allocated in this study was 384 and the number of cattle sampled were 34 × 384 ÷ 100 =130 fromWaruma galcha Sore, 38 × 384 ÷ 100 =146 from Wara wore and 28 × 384 ÷ 100 =108 from Aba dahi. 
[bookmark: _Toc135837121][bookmark: _Toc148246611]3.4 Sample Size Determination 

The sample size was determined by supposing the expected prevalence of 50%. Cattle were randomly selected and the sample size was determined by formula described Thrusfiled, (2005). The parameters used were 95% CI and 5% desired level of precision, therefore by substituting these values in the formula, the sample size was 384.
                                                           n = 1.962 x Pexp (1-pexp)
	                                                                    d2
Where: n= required sample size, 
Pexp = expected prevalence, 
d = desired absolute precision =
n = (1.96)2 x 50 (1-50) / 52       = (1.96)2 x 0.5 (1-0.5) / 0.052 = 384 
[bookmark: _Toc135837122][bookmark: _Toc148246612]3.5 Lameness Diagnosis

Animals were observed when they were in motion for detection of any kind of abnormality in locomotion and animals that move with clear adduction or abduction, hobbling, showed clearly impaired movement with uneven stride length and timing and that appeared reluctant to bear weight on one or more limbs were diagnosed as lame. Physical clinical examinations were conducted to identify the site, type, cause and extent of lesion in lame animals after the hooves were washed and cleaned to reveal the cause and the extent of lesions. Then animals with clinical lameness and active injuries with ongoing tissue damage with or without blood/ exudates/ pus, abscess formation, or secondary bacterial complication were recorded as positive to lameness. 

[bookmark: _Toc135837123][bookmark: _Toc148246613]3.6 Data Collection and Analysis 

Data were collected about, floor type, frequency of barn cleaning, the animal’s age, physical examination, production status before and after disease, pregnancy status, type and amount of feed, medicine used for treatment and the affected limb. Obtained data were transferred to the database management spreadsheet programme of Microsoft Excel and analyzed using SPSS software. The Chi-square tests were applied to test for the significance of the observed variation. 	
[bookmark: _Toc148246614][bookmark: _Toc498480733]4. RESULTS

In this study three kebele were included. The overall prevalence of lameness was found to be 18.48% (n=71/384). Lameness prevalence with respect to kebele shown in the table 1 below. There is significant variation in the prevalence of lameness was noted between districts of the study animal. The highest prevalence was recorded in Wara woria at 9.1% followed by waruma galcha (Sore) at 6.2% and Aba dahi at 3.3%. 
Table 1. The overall prevalence of lameness based on study district
	characteristics
	category
	Number of examined animal
	Number (%) positive animals 
	X2 (P) 

	kebele
	Aba dahi
	108
	13 (3.3%)
	

	
	w/galcha(Sore)
	130
	24 (6.2%) 
	

	
	Wara
	146 
	35 (9.1%) 
	6.02 (0.01)


	
	Total 
	384 
	71 (18.5 %) 
	


 
Prevalence of lameness in dairy cattle in Tarcha Zuriya district was conducted on 120 smallholder dairy farmers. From the total 120 farmers selected respondents were selected from Aba dahi 30, W/galcha 40 and W/woria 50. From the total 75% of the respondents were male and 90% of the respondents were adult age group. Almost 89% of the respondents were joined grade 1-4 and 41.6% of respondants were married (Table 1).
 
Table 2. Demographic characteristics of respondents
	Variables
	category
	frequency
	Percent (%)

	kebele
	Aba dahi
	30 
	25.00 

	
	Waruma(Sore)
	40 
	33.33 

	
	Warw woria
	50 
	41.67 

	sex
	female
	30 
	25.00 

	
	male
	90 
	75.00

	age
	young
	11 
	9.17 

	
	adult
	109 
	90.83 

	Marital status
	single
	10 
	8.33 

	
	married
	50 
	 41.67 

	
	widow
	29 
	24.17 

	
	widower
	20 
	16.67 

	
	divorced
	11 
	9.17 

	Education level
	illiterate
	3
	2.50

	
	G1-4
	107
	89.17

	
	G5-8
	4
	3.33

	
	G9-12
	3
	2.50

	
	Diploma & above
	3
	2.50



The present study revealed that 111 out of 120 (92.5%) of the respondants were not prepare ration formulation to their animals. In addition 67 out of 120 (55.8%) of the owners were responded rumen distension of their animal and 61 out of 120 (50.8%) of the respondents exercise outside of the barn their animal. Animal raised in 78.3 % of the small holder were recorded their animal. The 112 out of 120 (93.3%) of respondants were not practiced hoof trimming, were as 28.3% of farmers were responded gait problem before lameness and 80% of households were answered equal amount of milk before lameness
Table 3. Survey response of farmers  
	Variable
	category
	frequency
	percent

	Ration formulation 
	No 
	111 
	92.5 

	
	yes
	9
	7.5

	Rumen distension
	No
	53
	44.17

	
	Yes
	67
	55.83

	Exercise out side 
	No
	61
	50.83 

	
	Yes
	59
	49.17 

	Record 
	No
	94
	78.33

	
	Yes
	26
	21.67 

	Footbath 
	No
	112
	93.33

	
	Yes
	8
	6.67

	Hoof trimming
	No
	63
	52.5

	
	Yes
	57
	47.5

	Gait problem before
	No
	86 
	71.67 

	
	Yes
	34 
	28.33 

	Equal milk before &after
	No
	96
	80

	
	yes
	24 
	20


 


Table 4. Association of lameness with various risk factors 
	Variable 
	category

	frequency
	percent
	X2,p-value

	Breed 
	Exotic 
	4 
	1 (0.2%) 
	

	
	Cross
	44
	10 (2.6%)
	

	
	Local
	336 
	61 (15.8%)
	0.61 (0.91)

	age
	<2year
	24
	2 (0.5%)
	

	
	>2year
	360
	70 (18.2%)
	2.18(0.19)

	 H/size
	<10 (small)
	28
	4(1.04%)
	

	
	11-30 (medium)
	21
	2(0.52%)
	

	
	>30 (large)
	263
	66(17.1%)
	3.10(0.30)

	Feeding stall 
	both
	55
	20(5.2%)
	

	
	fee stall
	12
	3(0.78%)
	

	
	tie stall 
	245
	49(12.7%)
	3.69(0.05)

	Bedding 
	Sand 
	188
	35 (9.1%)
	

	
	straw
	180
	33 (8.5%)
	

	
	No bedding
	16
	4 (1%)
	0.40(0.53)

	gait problem 
	no
	170
	4 (1%)
	

	
	Hind leg
	142
	41 (10.6%)
	66.7(0.00)

	
	Front leg
	72
	27 (7%)
	

	Rx-action 
	cull
	170
	4 (1%)
	

	
	medication
	157
	52 (13.5%)
	65.6(0.00)

	
	both
	57
	16 (4.1%)
	



Logistic regression analysis to determine the association of predictor variable with lameness was performed. The current study revealed that gait problem and treatment action was significantly associated with the prevalence of lameness (66.7(0.00) and 65.6 (0.00) X2 and p-value respectively.












[bookmark: _Toc148246615]5. DISCUSSION 

Lameness is now considered case of the most urgent health problems causing economic loss to the dairy industry next to mastitis and infertility Whitaker et al., 2000. The present study revealed that the overall prevalence of lameness was 18.48%. This finding was agreement with 19.8% Bicalho et al., 2009. But it was less as compared to the prevalence of 36.8% Barker et al.,2010, 28.5%  Ito et al., 2010, 48.2% Bicalho et al.,2009 however, the present finding was greater than the finding of  11%  Mohamadnia, A.R., 2005. 7 % Alban, L., 1995. 
The variation in the prevalence of lameness between the various side conducted in different countries may be referred to the difference in management system, herd size, climate, breed and productivity of cow. The lower prevalence of lameness recorded in the study may be due to in consistent and less amount of concentrate feeding, dryness of study season, small herd size, practice of grazing and exercising cattle in the pasture field and loose housing predominantly with dirty floor used in the study area. A higher prevalence of lameness was reported in dairy cow in wet environmental condition Sanders et al., 2009. Continuously housing in doors Gitau et al., 1996, non-grazing than grazing Haskell et al. 2006, in large herd size Ito et al., 2010; Bicalho et al.,2008 ; Alawneh et al.,2011 and high milk producing cow Espejo et al., 2006
In this study, seven risk factors that included, breed, age, herd size, feeding stall, bedding, gait problem and treatment condition were considered and statistically tested. All the risk factors except feeding stall, gait problem and treatment condition were not statistically associated with lameness at 95% confidence level. The absence of significant association of lameness with age, breed, bedding and herd size. 
The difference in the recorded level of association between lameness and the risk factors in various studies might be associated to the variable and multifactorial conditions predisposing and causing lameness. In this study, 70% of lameness causing was found in the hind limbs and occurrence of lameness and the limb affected are significantly associate. This is in general agreement with the previous reported studies (Manske et al., 2002; Hedges, J., 2001; Singh et al., 1998), tie stall (12.7%), hind limb (10.6%) and faulty adminstration of drug medication (13.5%) were identified of the major risk factors of lameness in this study. The overall prevalence of lameness in dairy cow reared around Tarcha Zuriya indicating that the farmers were use better hoof trimming practice. The lameness prevalence recorded in this study is greater than the mean prevalence of 5.4% registered for the best 10th percentile of dairy cattle in study conducted (Espejo et al., 2006). This study also revealed that lameness is associated with medication and that it is economically important dairy problem which reduce milk production significantly when it occur. Therefore, farmers should give attention to lactating cow for early detection and prevalence of lameness to improve to productivity of dairy cow and to minimize the economic lose. 


















[bookmark: _Toc148246616]6. CONCLUSION AND RECOMMENDATION  

The overall prevalence of dairy cow lameness in the Tarcha Zuriya woreda was 18.5%. This study revealed that lameness in dairy cattle is associated with gait problem and treatment condition difference in the study area. 
Most of the lameness problem observed were due to faulty management and hence hoof management and proper trimming is a very essential component of lameness control. Furthermore, detection and treatment of lame cow and training of farmers are helpful to keep the prevalence of lameness at a lower level.
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Questionnaire

Prevalence of Lameness in Dairy cow of Dawuro zone, Tarcha Zuriya woreda
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Date of interview: Dy/Mm/Year, /

Enumerator’s full Name

Woreda (Town):

Name of the farm

Kebele

Farm owner’s (attendant’s) Full Name sex
Age
Education Level: Tlliterate [ ] 1-4 grades [ ] 5-8 grades [ ] 9-12 grades [ ] diploma and
above [ ]
Marital status: Single [ ] Married [ ] Widow [ ] Widower [ Divorced [ ]
1 Environment, Management and Housing conditions of the farm
1. What is your farm’s herd size?
Calves Heifers | Dry cows | Lactating Pregnant | Bulls | Total
Cows
M F F F F F M M | F

2. Do you have ration formulation practice based on any manual given to you by the

experts?

A. Yes

B.No

2.1. Did you observed any distention of rumen following grain feeding?

A. Yes

B.No

3. How do you feed your cattle?

A. Tie stall

Free stall C. both

3.1. How many hours do your cattle stay at tie stall in a day?

3.2. For how many hours do your animals get laid?
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3.3. Do you let your animals for exercise outside the barn? ~ A. Yes B.NO

3.4. If yes, for how many hours do your animals be out of the barn?

4. Do you have farm production record? A. Yes B.No
4.1. Average milk yield per Cow per day litter.
4.2. Average Lactation length in months.

5. What kind of beddings do you use on the farm?
A.Sand[ ] B. Straw [ ] C. No beddings [ ]
6. Do you have any footbath practices?

A. Yes B. No

7. Do you have regular hoof trimming practices?

A. Yes ‘: B.No

1L Disease status of the farm

1. What are the main diseases of dairy cattle at your farm?

No | Local name of the diseases Scientific name Rank

2. Is there any abnormal gaits observed before?

A. Yes B.No

2.1. If yes which animals did show such problems more?

A. Calves [ ]B. Pregnant [ ] C. Lactating [ ] D. Dry cow [ ] E. Bulls[ ] F. Heifers [ ]

2. Do you have any locomotion scoring practice while the animals are at different
positions (walking/or standing on different surfaces like concrete)?

A. Yes B. No

2.3. What were common signs of abnormal gait observed at your farm?
A. Arching Back [ ] B. Limping legs [ ] C. Abduction /Adduction of legs [ ]
D. Nodding movement of the head in a vertical plane [ ] E. All[]




image5.png
2.4. Which legs do have gait problems predominantly?

A.Hind Legs[] B.Frontlegs[] C.Both[ ]

2.5. What do you do with known lame animals at your farms?

A.Cull[ ] B.Leave as it with some medications []  C.Both[ ]

2.6. Do those lame cows give similar amount of milk per day/lactation as they were
healthy (not lame)?

A. Yes B.No
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