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Abstract: The increasing interest in dairy cattle production raises animal 

welfare issues that need to be assessed and addressed on the farm. No prior 

studies have assessed the welfare status of dairy cows in small-hold dairy 

systems in Camarines Sur, Philippines; hence, this study. On-farm animal- and 

resource-based indicators were applied using the Welfare Quality® Assessment 

Protocol for dairy cattle to assess herd-level welfare, with binary data reported 

as percentages of farms. The welfare criteria for animal-based indicators were 

assessed by observing the dairy cows on the farm. Sixteen dairy farms were 

assessed, with a total dairy cow population of 125 (mean: 7.8, median: 7.5, mode: 8). 

The welfare criteria for resource-based indicators were assessed by evaluating 

the farm resources. The majority of the dairy farms visited have well-fed dairy 

cows (87%), with low injury rates (13-20%) and disease rates (0-13%). Additionally, 

they were provided with a comfortable (76-93%) and sufficient (67-100%) 

resting area, thereby avoiding agonistic behavior (0%). Some dairy farmers need 

education on the benefits of clean and accessible water and facilities (73-100%) 

to improve dairy cow welfare. The majority of dairy farmers considered the 

importance of comfort, protection from adverse weather (67-87%), and spatial 

requirements (67-100%). However, grooming facilities were absent, compromising 

dairy cow welfare. The animal-based indicators on the farm reflected better 

dairy cow welfare; however, some dairy farmers should improve the resource-

based indicators to provide their cows with better welfare.  

Keywords: Animal-based indicators; animal welfare; dairy cows; resource-based 

indicators 

1. Introduction 
Bicol (Region 5) is a large region in the Philippines, covering 17,366 km2 

(5.67% of the country's land area), and includes the Province of Camarines Sur 

[1, 2]. Camarines Sur is the largest province (5,327 km2), comprising 31% of the 

Bicol region, and experiences year-round rainfall [2]. This implies that dairy 

farmers can cultivate forages in Bicol year-round to feed dairy cattle. 

Furthermore, the vast agricultural land enables a year-round forage supply. The 

abundance of forages contributes to high milk production at a low cost. 

However, feeding forages does not always guarantee that a cow will produce 

more milk. Some dairy farmers are unaware of the natural needs of dairy cows 

for well-being [3]. For example, dairy cows require daily access to pasture and 

exposure to sunlight (i.e., freedom to express normal behavior), protection from 

inclement weather (i.e., freedom from discomfort), and protection against 

diseases (i.e., freedom from pain, injury, or disease). These situations may be 
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exacerbated when the frequency and duration of the region's rainy and dry seasons are imbalanced. During 

the extended rainy season, dairy cows have reduced access to the outdoors, thereby limiting grazing behavior. 

Moreover, excessive rainfall can cause muddy, slippery floors, which may lead to foot rot and leg injuries. 

During the extended dry season, the supply of high-quality fresh forage is scarce, leading to low-quality forage 

and hunger. In extreme heat, dairy cows may experience dehydration and, in severe cases, heat stroke. 

Inadequate knowledge among dairy farmers about the geographic impacts on dairy farming may put dairy 

cows' welfare at stake. This implies that improving dairy cows' welfare will enhance performance [4, 5].   

Providing better welfare (e.g., good housing, freedom, health, social interaction) for dairy cows may 

lead to higher milk production. However, many dairy farmers are unaware of the welfare issues dairy cows 

face, despite high production levels. Examples of welfare issues in dairy cows are lameness [6], mastitis [7], 

unsanitary practices (e.g., dirty hands at milking), spatial limitation (e.g., crowded barn), improper handling 

(e.g., hitting), and restriction from expression of natural behaviors [e.g., grazing, social interaction; 8]. Thus, 

poor welfare can negatively affect milk production and, in turn, the economic aspects of dairy farming [9]. 

Several studies have reported that dairy cows with better welfare exhibit improved production performance 

[10]. For example, allowing cows to be nursed before and after milk collection yields more saleable milk than 

milked cows alone [10]. Furthermore, nursed cows have better udder health than milked cows [11]. Compared 

with other methods, allowing dairy cows to graze is associated with a lower incidence of lameness [6] and 

mastitis [7]. Mastitis can likely be reduced by maintaining a clean environment [12]. Dairy cows that are 

handled humanely on the farm produce more milk and have better affective states. Dairy cows that are 

accustomed to socializing with conspecifics exhibit more positive affective states and freely express their social 

behavior. In summary, healthy, comfortable, and well-managed dairy cows have better longevity and, thus, 

have better welfare. To achieve these, dairy farmers must be aware of their cows' welfare. However, this is 

sometimes neglected in the countryside as dairy farmers focus more on reducing production costs, thereby 

impairing the dairy cows' welfare. Therefore, this study was conducted to obtain baseline data and assess the 

welfare status of dairy cows using animal- and resource-based indicators in small-hold dairy systems in 

Camarines Sur, Philippines. Since this study is pioneering in Region 5, Philippines, the findings will serve as 

benchmark data for future studies, policy formulation, and educating dairy farmers on improving the welfare 

and productivity of their dairy cows.  

 

2. Materials and Methods 
2. 1 Indicators of Dairy Cow Welfare 

Dairy cow welfare was assessed using on-farm welfare indicators developed by [13]. The on-farm 

welfare indicators used were animal- and resource-based, following the Welfare Quality Protocol® for dairy 

cattle. For the animal-based indicators, the following criteria were assessed: absence of prolonged hunger, 

absence of injuries, absence of disease, comfort during rest, and expression of behaviors. For the resource-

based indicators, the following criteria were assessed: ease of movement and absence of prolonged thirst. Some 

criteria measures were added, excluded, or modified based on the dairy farm setting in Camarines Sur. For 

the animal-based indicators, additional forage and supplements were offered [14]. The following measures for 

comfort during resting, such as the time needed to lie down, animals colliding with housing equipment during 

lying down, and animals lying partly or completely outside the lying area, have been excluded from the 

Welfare Quality Protocol® for dairy cattle. Measures of disease absence, such as milk somatic cell count, 

mortality, dystocia, and downer cows, were excluded. Lastly, for the expression of social behaviors, avoidance 

distance and qualitative behavior assessment were excluded from the assessment. For the resource-based 

indicators, cows tied in stalls were added under the criterion of ease of movement [15]. Additionally, measures 

for comfort and protection against adverse weather (e.g., provision of housing, roofs, partitions, concrete 

floors, and bedding materials) were added [16, 17]. The measure for the functioning of water points was 

modified to include dairy cows having access to water. These changes were tailored to fit the existing resources 

on the farm and dairy farmers' practices in Camarines Sur [18]. 
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2.2 Farm Selection and Location 

 The dairy farms visited were randomly selected based on dairy farmers' willingness to participate, the 

presence of dairy cows on the farm, and the area accessibility. Thus, from 21 dairy farms listed, 16 participated 

and were assessed from Naga City (4) and municipalities of Goa (2), Ocampo (2), Pili (1), Tigaon (3), and 

Sagñay (4), Camarines Sur, Philippines (Fig. 1). Dairy farmers raised crosses between Holstein-Friesian and 

Sahiwal, and between Holstein-Friesian and Jersey for milk production and environmental adaptability. They 

have several years of experience, regardless of the number of cows they raise; therefore, they have developed 

skills in dairy farming.  

 
Figure 1. Location of the dairy farms visited in Camarines Sur, Philippines 

2.3 Assessment of Animal- and Resource-based Indicators 

 Dairy farmers were informed of the objectives and purpose of this study, and their consent was 

obtained before participation. The data were gathered through on-farm visits and assessments from January 

to February, 2021. Assessment was performed when the dairy cattle were fed to ensure they were active. 

During the assessment, animals were approached only in the presence and with the consent of the dairy 

farmers. The animal-based indicators were assessed by observing dairy cows at a distance, undisturbed. Each 

welfare criterion (e.g., absence of injuries) has measures assessed (e.g., % of farms with lame cows) on the 

farm. The total population of dairy cows was 125 (average/farm: 7.8, median: 7.5, mode: 8). For dairy farms 

with fewer dairy cows (e.g., ≤10), the total enumeration approach was employed. For dairy farms with more 

dairy cows (e.g., ≥10), 50-75% of the population was assessed. This was employed because sub-sampling for 

small herds is not statistically appropriate due to the risk of sampling error and reduced representativeness. 

This was consistent with the recommendations of the Welfare Quality® Assessment Protocol to assess all 

animals in small herds [13]. The resource-based indicators were assessed through visual inspection of the 

housing systems and other on-farm resources. Since the data were binary (Yes/No) at the herd level, welfare 

measures were expressed as percentages [13]. Since the dairy cow population varies and the objective of this 

study was to benchmark dairy cows' welfare in Camarines Sur, a herd-level assessment was conducted. This 

was implemented to minimize stress during individual dairy cow assessments and to prevent interruptions 

by dairy farmers that could result in incomplete data collection [18]. Also, the herd-level assessment was 

performed to save time and resources in data collection and to minimize disturbance to dairy farmers' routines 

[19]. Additionally, the welfare status of dairy cows reflects the management practices employed by dairy 

farmers, thereby providing an assessment of herd-level housing, feeding, and hygiene systems [18]. A single 

observer assessed the animal- and resource-based indicators in the farms visited. The number of dairy farms 

visited and assessed daily varies (1-3) depending on inter-farm distance, accessibility, and dairy farmers' 

availability upon confirmation.  

 

 

2.4 Institutional Animal Care and Use Committee Application 
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 This study obtained approval from the Institutional Animal Care and Use Committee (IACUC) at the 

Central Bicol State University and Agriculture, San Jose, Pili, Camarines Sur, Philippines, which was granted 

exemption due to the non-invasive nature of the procedures, which included (1) visual observation of lesions; 

and (2) minimal handling of dairy cattle. Additionally, no dairy cattle or humans were harmed during the 

conduct of this study.  

3. Results and Discussion 
3.1 Absence of Prolonged Hunger  

The measures for the animal-based indicators were presented in Table 1. All dairy farmers provide 

extra forage and concentrate to their dairy cows in addition to the basal feed. Although not measured (i.e., 

variable in amounts and frequency), the vast and available local vegetation [e.g., mixed grasses and legumes 

(sakati), corn stover] on the farm provides a sufficient source for cocktail forage supply. For concentrate 

supplements, complete feeds, and rice bran, supplementation was variable when available in variable 

amounts. Because dairy cows produce milk, they require increased nutrient intake to meet higher metabolic 

demands. Supplemental feeding prevents mobilization of body reserves, which can lead to emaciation, 

reduced lactation period, and delayed reproductive performance. This has resulted in the majority of farms 

visited having dairy cows with regular body condition. Additional forage provision supplies neutral detergent 

fiber, enhancing rumen function by cud chewing (20). Consequently, saliva production increases, serving as a 

rumen pH buffer, reducing the risk of acidosis (20, 21). Increased forage intake by dairy cows enhances 

cellulolytic microbial diversity and fiber digestion efficiency (21). Thereby, improving nutrient availability and 

contributing to better body condition in dairy cows as observed in this study. In Tanzania, Uganda, and 

Ethiopia, smallholder dairy farmers reported improved milk production and farm sustainability when 

additional feed was provided to dairy cows [14, 22, 23]. Therefore, the dietary requirements of dairy cows 

must be satisfied to prevent hunger, sustain a healthy rumen environment, and for optimum body 

conformation and milk yield.  

Table 1. Animal-based indicator of dairy cow welfare in Camarines Sur. 

Welfare Criteria 
Yes No 

Absence of Prolonged Hunger 

% of farms offer extra forage and supplements to dairy cows 100 0 

% of farms with cows having a regular body condition 87 13 

Absence of Injuries   

% of farms with lame cows  13 87 

% of farms with cows having integument alterations 20 80 

Absence of Disease   

% of farms with cows coughing 7 93 

% of farms with cows having nasal discharge 0 100 

% of farms with cows having ocular discharge 0 100 

% of farms with cows having vulval discharge 0 100 

% of farms with cows having hampered breathing 7 93 

% of farms with cows having diarrhea 7 93 

% of farms with mastitis prevalence 13 87 

Comfort Around Resting   

% of farms with cows having clean udders 73 27 

% of farms with cows having clean flanks/upper legs 93 7 

% of farms with cows having clean lower legs 73 27 

Expression of Social Behavior   

% of farms with dairy cows show agonistic behavior 0 100 
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3.2 Absence of Injuries 

The majority of the dairy farms visited (87%) had no dairy cows with lameness, while 13% had dairy 

cows that were partially lame. No dairy cows with severe lameness were observed during the visit. The low 

incidence of lameness can be attributed to the benefits provided by loafing and pasture areas (see Table 2). 

Additionally, providing bedding materials can reduce leg pressure, making lying and standing easier and 

more comfortable. Exercise may enhance hoof health and leg integrity, thereby improving dairy cows' welfare 

[24]. Lameness due to leg pain and injury causes discomfort in many dairy cows and is a major animal welfare 

concern. When dairy cows are lamed, the expression of animal behavior, such as lying down, feeding, cud 

chewing, reproduction, and interaction with conspecifics, is interfered with [25]. Discomfort can also 

negatively affect rumination and estrus, thereby lowering social and reproductive behaviors in dairy cows 

[26]. In Thailand, a researcher observed that lame dairy cows have poor reproductive performance (e.g., 

ovarian function), reduced time at feeding and feed intake, and reduced milk synthesis [26-28]. Several studies 

reported that lameness can reduce milk yield (approx. 0.5 -1.5 kg/day), consequently impacting the economics 

of dairying [6, 28]. Additionally, 80% of the dairy farms visited have dairy cows with no integumentary 

alterations, whereas only 20% have on-body parts, which cause pain and discomfort [29]. Providing sufficient 

space (e.g., loafing and pasture areas) for dairy cows enables them to exercise and avoid collisions with sharp 

edges, which may lead to skin bruises or abrasions. In developing countries, integumentary alterations in 

dairy cows are associated with poor husbandry practices and biological environmental stressors (e.g., 

infectious diseases), particularly in resource-limited operations [30]. Therefore, dairy farmers should improve 

management practices (e.g., by providing spatial allowance) to prevent lameness and integumentary 

alterations despite economic constraints.   

3.3 Absence of Disease 

 The majority of the dairy farms visited had dairy cows that were free of nasal, ocular, or vulval (pus) 

discharges. Some dairy farms have dairy cows that were coughing, had hampered breathing, and diarrhea 

(7%), while 13% have mastitis. Cough, nasal and ocular discharges, and hampered breathing are commonly 

associated symptoms of respiratory disease in dairy cows [31]. The well-ventilated and spacious housing 

systems of the dairy farms visited have contributed to the low incidence of respiratory infections observed. In 

contrast, poor housing systems, dusty environments, and limited veterinary access due to financial constraints 

exacerbate respiratory infections in dairy cows in smallholder systems in developing countries [32, 33]. 

Consequently, coughing, nasal or ocular discharge, and impaired breathing impair normal respiration, 

feeding, and physiological functions and thus require urgent treatment. Dairy cows exhibiting these 

symptoms suffer from distress and potential respiratory infections [e.g., bovine respiratory disease; 34].  

Although diarrhea is less common in dairy cows, moderate to severe cases can reduce appetite and 

milk production. The low diarrheal incidence can be attributed to the hygienic water management employed 

by dairy farmers in this study. In contrast, diarrheal prevalence in dairy cows on some farms visited may be 

attributed to the poorly maintained water sources. In many smallholder dairy systems in Africa and Southeast 

Asia, low population density, scattered housing, and frequent grazing (i.e., limited confinement) can reduce 

diarrheal incidence by reducing fecal-oral transmission [35]. Diarrhea can result in dehydration and electrolyte 

imbalance in the body due to body fluid losses from frequent watery defecation. The fluid losses include 

essential salts such as potassium and chloride, leading to dehydration, weakness, and depression [36]. 

Consequently, feed intake will decrease due to reduced appetite, thereby reducing milk production. To 

minimize the spread of diarrhea in the herd, dairy farmers must be knowledgeable about detecting its early 

signs and report immediately to the authorities for medication.  

The low incidence of mastitis observed can be attributed to the cleaning of dairy cows' udders, 

flanks/upper legs, and lower legs, particularly at milking (see 3.4). Additionally, the provision of bedding 

materials by dairy farmers in this study improves body hygiene by absorbing excess moisture and reducing 

pathogen exposure [e.g., 37,38]. Mastitis can reduce dairy cows' mobility and appetite due to the pain in their 

udders [39]. The cows experience pain and discomfort, resulting in reduced milk yield and quality, long-term 

udder damage, and reduced fertility [40]. Poor housing conditions and unhygienic milking practices 

predispose cows to mastitis, leading to an increased incidence rate of 25-45% [39, 40]. Early detection by 
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periodic milk evaluation (e.g., California Mastitis Test) and treatment can minimize the risk of cow-to-cow 

transmission at the herd level. Therefore, it is important to keep dairy cows' udders healthy by maintaining a 

hygienic environment and by carefully handling them during milk collection.  

3.4 Comfort Around Resting 

 The majority of the dairy farms visited have dairy cows with clean udders and (upper and lower) legs. 

The use of dry bedding, such as straw, absorbs excess moisture, while proper housing ventilation reduces 

humidity that harbors dirt [37, 38, 41]. In contrast, some dairy farms have dairy cows with dirty udders and 

legs, which could have contributed to the mastitis incidence reported in this study. Cows with dirty legs and 

flanks were the source of dirt adhering to the udders [42]. The absence of concrete flooring and adequate 

bedding materials in some of the dairy farms visited substantially contributed to the accumulation of dirt, thus 

forming unsanitary, muddy housing conditions. Factors such as poor hygiene (e.g., dirty floors and bedding), 

improper cleaning of the lying area, and infrequent manure removal can result in dirty flanks, legs, and 

udders. The accumulation of dirt in the lower limbs is associated with an increased prevalence of skin lesions 

and infections, predisposing dairy cows to integumentary alterations [43]. A loose housing system contributes 

to a higher proportion of dairy cows with clean legs, flanks, and udders [44], which have been observed on 

some of the dairy farms visited, particularly those with roofs, concrete flooring, and bedding materials (see 

Table 2). These resources keep floors dry, particularly during the rainy season or when drinking water spills. 

Therefore, despite the positive effects of a loose housing system on the freedom of movement and expression 

of the emotional state of dairy cows [44], the cleanliness of body parts must be given more weight for a healthy 

udder and mastitis-free herd.  

3.5 Expression of Agonistic Behavior 

 No dairy cows were observed exhibiting agonistic behavior during the visit. The provision of 

additional spaces, such as loafing and pasture areas, as observed in this study, has reduced the competition 

for resources. A pasture area is an expansive space for dairy cows under a grazing system, limiting frequent 

contact and avoiding aggressive encounters [5, 45, 46]. Evidence indicates that a loafing area (e.g., 3-6 m2/cow) 

provides modest space, reducing restlessness associated with aggressive encounters [5]. Agonistic behavior, 

such as aggression, causes submissive cows to displace or flee, especially during feeding or drinking. In times 

of spatial conflict, dominant cows bully submissive cows for wider or preferred spatial needs. Dairy cows that 

are less competitive tend to receive more agonistic interactions, which limit their access to resources (e.g., feed, 

water, space), hence impairing their welfare [47]. At feeding and drinking time, subordinate cows are 

displaced, reducing their intake and leading to nutritional stress and dehydration [48]. Continued agonistic 

behavior in the herd increases stress levels, a negative emotional state (e.g., fear, anxiety), poorer health 

conditions, and reduced milk production [47]. Therefore, dairy farmers should observe and correct agonistic 

behaviors by providing sufficient resources (e.g., space, partitions) to reduce aggression and improve 

productivity.  

3.6 Ease of Movement 

The measures for the resource-based indicators were presented in Table 2. All dairy farmers provide 

loafing and pasture areas for dairy cows. Many of the dairy farmers in this study have fewer dairy cows, thus 

have less competition for space. Providing a loafing area allows the cows to display a wider range of natural 

behaviors, such as grazing, grooming, and social interaction, and supports their physical (e.g., running, flight 

response, outdoor exposure) and psychological well-being (e.g., feeling of freedom) [5, 49, 50]. Additionally, 

loafing areas help dairy cows regulate body temperature by exposing them to sunlight or allowing them to 

cool down, depending on barn conditions [5, 49]. Dairy farmers practice integrated farming systems, allowing 

fallow and spacious lands to be utilized for grazing. These benefits are enhanced when dairy cows are allowed 

to run in the pasture. For instance, grazing encourages cows to walk, lie down, stand, and socialize, reducing 

boredom and aggression [51]. Access to pasture also lowers the risk of lameness, mastitis, hoof issues, hock 

lesions, uterine diseases, and death compared to confinement alone [50]. Moreover, cows feel more 

comfortable and relaxed with longer, synchronized lying periods, increased activity, and improved longevity 

[5]. Therefore, providing additional space for physical activities is essential for dairy cows' welfare. 
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In contrast, 33% of dairy farms use the tie-stall system, thereby limiting their dairy cows' access to 

outdoor space, which can lead to various welfare issues. Although the benefits of the tie-stall system were 

identified (e.g., saving space, preventing chasing), the primary negative impact on dairy cows' welfare is 

restriction of freedom of movement and the expression of natural behavior on the loose [52, 53]. Dairy cows 

in tie stalls cannot groom freely, choose a resting place with conspecifics, or explore their habitat [16]. 

Consequently, stereotypical (i.e., abnormal) behaviors such as tongue rolling, rubbing against equipment or 

facilities, or bar biting may be expressed, particularly when restricted (or denied) from outdoor access [15]. 

The risk of collision with partitions, walls, and the like is higher and can result in skin alterations/bruises, as 

observed in other dairy cows assessed (see Table 1). In extreme cases, the risk of lameness, injuries (e.g., foot 

rot, hock lesions, tail injuries), infections, mastitis, and mental welfare (e.g., frustration) increases [16]. Dairy 

farmers using tie-stall systems need to be informed of the welfare limitations of these systems and encouraged 

to promote natural behavioral expression in dairy cows. Therefore, the disadvantages of the tie-stall system 

outweigh its advantages, as it denies dairy cows the freedom to express their natural behavior, thereby 

impairing their welfare. 

Table 2. Resource-based indicator of dairy cow welfare in Camarines Sur. 

Welfare Criteria 
Yes No 

Ease of Movement 

% of farms with loafing area 100 0 

% of farms with pasture area 100 0 

% of farms with cows tied in stalls 33 67 

Absence of Prolonged Thirst   

% of farms provide potable water  100 0 

% of farms with clean water points 73 27 

% of farms with cows having access to water 100 0 

Comfort and Protection from Adverse Weather   

% of farms with housing provision 67 33 

% of farms providing roofs to dairy cows 73 27 

% of farms providing partitions to dairy cows 67 33 

% of farms providing concrete floors to dairy cows 67 33 

% of farms providing bedding to dairy cows 87 13 

% of farms providing grooming facilities to dairy cows 0 100 

3.7 Absence of Prolonged Thirst 

All the dairy farmers provide potable water accessible to dairy cows. The provision of clean, potable 

water by dairy farmers in this study results in higher dairy cow incidence rates without diarrhea. Milk is 

primarily composed of water (approximately 85-87%) and thus requires a sufficient supply for normal 

physiological functions. Free access to potable water hydrates dairy cows, especially during diarrhea, summer, 

hay feeding, or body exhaustion [54]. A study comparing herds of dairy cows with restricted and free access 

to drinking water showed that herds with free access to drinking water produce 1.7 L more milk/cow/day than 

herds of cows with restricted access to drinking water [55]. In contrast, 27% of the dairy farms have dirty water 

points. Consequently, dirty water points harbor pathogens that may predispose dairy cows to waterborne 

diseases, thereby increasing veterinary costs and shortening productivity [56]. Contaminated water points 

exacerbate water scarcity, which is associated with competition for water access, impairing dairy cows' feed 

intake, milk production, and health [57, 58]. In contrast, clean water facilities increase water intake because of 

the absence of unpleasant odors, tastes, and appearances. Therefore, dairy farmers should keep water points 

clean to ensure adequate water intake in line with their physiological needs. 

3.8 Comfort and Protection from Adverse Weather 

 The majority of the dairy farms visited have housing with roofs and concrete flooring, with partitions 

and beddings provided. These dairy farmers who provide these facilities value their dairy cows more in 
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adverse weather, thereby protecting their welfare. Housing is one of the most important investments to protect 

dairy cows from adverse weather. An ideal housing system should not restrict cows from expressing their 

normal behaviors, as it will impair their welfare [59]. Partitions in dairy cows' housing are essential because 

they provide each cow with a comfortable resting place, helping reduce conflict and aggression [60]. Since 

dairy cows rest for 12-14 hours daily, they need clean, dry, and comfortable lying areas [61]. Indicators of 

optimal welfare in partitions include cows resting in a comfortable position, no collisions, rising effortlessly, 

and exhibiting grooming behavior [62]. Moreover, sufficient space (min. 10 m2/cow) and suitable bedding 

materials are crucial for preventing injuries and lameness [63]. Conversely, no dairy farmers have provided 

grooming facilities to dairy cows. This may be attributed to economic constraints, infrastructural limitations, 

cultural practices, or knowledge gaps about the benefits of grooming on dairy cow welfare [64-66]. Financially 

constrained dairy farmers prioritize essential needs, such as feed and veterinary services, over grooming 

facilities for dairy cows [64, 65]. The absence of grooming facilities on the dairy farms visited reflects traditional 

management practices passed down through generations, in which such facilities were deemed unnecessary. 

Consequently, the dairy farmers involved in this study were unaware of the benefits of adopting improved 

care and management practices, such as installing grooming facilities. By grooming, dirt, debris, and external 

parasites are eliminated, thereby decreasing skin irritation and infection [4]. Furthermore, grooming has a 

calming effect, thereby lowering stress levels and improving immune function, feed intake, milk production, 

and expression of natural behaviors [4, 67]. Conversely, the absence of grooming facilities can impair dairy 

cows' welfare because they are unable to express natural behaviors, such as scratching and grooming [68]. 

Consequently, stress levels, health problems, and discomfort increase, which can later reduce milk production 

and shorten the dairy cows' longevity [4, 31, 67]. Although providing grooming facilities entails an additional 

cost for the dairy farmer, the benefits outweigh the costs, improving dairy cows' welfare. 

4. Conclusions 
The majority of the dairy cows assessed on the dairy farms visited have good welfare, as indicated by 

animal-based indicators. This is supported by a low percentage of dairy farms with ill or ill dairy cows (e.g., 

respiratory infection, mastitis) among the assessed dairy cows. Although the majority of dairy farmers practice 

sanitary measures, some should improve resource-based indicators (e.g., installing grooming facilities, 

providing housing, and implementing a tied-in stalls system) to enhance dairy cows' welfare. The long-term 

benefits of grooming facilities (e.g., removal of external parasites, calming effect) to the dairy cow welfare can 

outweigh the cost of investment. Similarly, providing housing can protect dairy cows from inclement weather, 

which may weaken their immune systems. The reported negative effects of the tie stall system compromise 

dairy cows' freedom to express behavior and require an effective solution (e.g., tethering, practicing a loose-

housing system, policy development). For future studies, assessing the impacts of improving dairy cows' 

welfare on milk production and quality, their income would educate dairy farmers about its economic benefits. 

Given that management-based indicators can affect dairy cows' welfare, their assessment is essential to achieve 

a more comprehensive understanding. Since they produce dairy calves, their welfare needs to be assessed.  
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