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Abstract 

 
This study investigated the prevalence of pawing behavior in Standardbred 

racehorses. A population of 41 currently racing Standardbred racehorses was 

observed twice daily for a period of two months to determine if there was a 

relationship between pawing and sex, gait or time of day. Twenty-four of the 41, or 

58.5 percent of observed horses showed pawing behavior at the time of observation. 

The group of horses which showed the pawing behavior consisted of eight females 

and 16 males.  Observations of pawing ranged from 0.83 percent to 31.4 percent of 

total observations with the average percentage of pawing observations at 10.6 percent 

of total observations. The majority of pawing observations were recorded in the 

afternoon with an average number of 79.8 percent occurring in the afternoon, while 

an average of 20.2 percent of pawing observations occurred in the morning. These 

findings indicate that greater than half of the observed population of Standardbreds 

exhibited pawing behavior, and within the pawing group the majority showed 

significantly more pawing behavior during the afternoon observation (P<0.05). These 

results have important implications for future studies investigating stereotypic 

behavior not only in horses, but across species as well. 
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Introduction 
 

The Standardbred is a racing breed which is raced under harness pulling a 

cart. A relatively young breed, the foundation sire, Hambletonian 10, was foaled in 

1849. Within the breed there are two gaits, trotters and pacers. Trotters move in a 

diagonal gait, with the left front leg and rear right leg moving forward 

simultaneously. Pacers move in a lateral gait, moving both legs on the same side 

forward and backward in unison.  

Pawing is a naturally-occurring horse behavior in all breeds of horses. 

However, exaggerated performance of a natural behavior, known as stereotypy, may 

be an indicator of suboptimal welfare. For animal welfare purposes, “a stereotypy is a 

relatively invariant sequence of movements occurring so frequently, in a particular 

context, that it could not be considered to form part of one of the normal functional 

systems of the animal” (Broom, 1983). Common horse stereotypies include cribbing 

and weaving. Thoroughbreds as a breed have the highest incidence of cribbing 

behavior. Racing Thoroughbreds show the highest prevalence of cribbing within the 

breed (Albright, Mohammed, Heleski, Wickens & Houpt, 2009). Stress has been cited 

as a possible cause of stereotypic behavior in horses, and racehorses are exposed to 

high physiological and psychological stress on a regular basis. Standardbreds, or 

harness-racing horses, while exposed to similar levels of stress, consistently show 

little to no prevalence of stereotypies such as cribbing and weaving (Albright et al., 

2009; Cuddeford & McBride, 2001; Redbo et al., 1998). The first question this study 

attempted to answer was which, if any, repetitive problem behaviors are performed by 

Standardbred racehorses. 
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This question was posed to ten Standardbred racehorse trainers at the New 

York State Fairgrounds Training Facility in Syracuse, New York. The most 

frequently reported problem behavior was pawing in stalls. Each of the queried 

trainers reported at least one horse which displayed this behavior.  

Based on these reports the following null hypotheses were formulated: 1) 

There is no relationship between pawing and sex; 2) There is no relationship between 

pawing and gait; 3) There is no relationship between pawing and age; 4) Horses do 

not paw more frequently based on time of day; 5) There is no genetic relationship to 

pawing.  

Observation of racehorses in their high-stress environment may offer clues as 

to why repetitive problem behaviors occur in these animals. Determining root causes 

for these behaviors may also hold implications for species such as zoo animals and 

even humans, for which research into stereotypes may be considered unethical.  

The purpose of this study was to observe the prevalence of pawing in 

Standardbred racehorses and examine possible relationships between sex, gait, age, 

time of day, and genetics. 

Review of the Literature 

Pawing has been grouped with other stereotypic behaviors in horses such as 

cribbing and weaving. A stereotypy is defined as “a repetitious, apparently 

functionless behavior such as cribbing in horses or tongue rolling in cattle” (Houpt, 

2005). Cribbing is a behavior in which the horse seizes a fixed object with its incisors 

and pulls back, drawing air into its cranial esophagus, and usually emitting a 

characteristic grunt (Houpt, 2005). Much of the behavioral research conducted on 
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stereotypies of the horse has been in the areas of cribbing, weaving and stall-walking. 

As of 2004 the estimated population of horses in the world was 14,770,000. The 

estimated number of horses showing stereotypic behavior was 2,724,000, or 18.4 

percent (Mason, 1991). There has been much debate about the causes of stereotypic 

behavior, but it is commonly held that it is the result of an abnormal animal-

environment interaction (Carlstead, 1998). If an animal is performing a stereotypic 

behavior for 10 percent or more of its waking life, it could be said that the conditions 

are unfavorable for the welfare of the animal (Broom, 1983).  

There has been some recent evidence that there may be a genetic component 

to cribbing in Thoroughbreds (Albright et al., 2009). This holds interesting 

implications for not only horses, but also other animals and even humans who show 

stereotypies. It is unclear what percentage of an animal’s coping mechanisms can be 

attributed to genetics and what percentage can be attributed to environmental factors, 

but it is most likely a combination of both which predispose certain animals to 

performance of stereotypy. If a genetic link is identified with stereotypic behaviors in 

horses, this may open the door for research into possible genetic linkage to similar 

behaviors in other species.  

When pawing is observed it is usually grouped with other miscellaneous 

stereotypic behaviors, giving one value for the combined behaviors. This makes it 

difficult to determine the prevalence of pawing. In 1998, a study was published which 

examined prevalence of stereotypic behaviors of Thoroughbreds and Standardbreds. 

Results showed that overall stereotypies were far more prevalent in Thoroughbreds 

than Standardbreds (Redbo et al., 1998). Another study examined a cross-section of 
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breeds, including Standardbreds, comparing prevalence of stereotypies. Results 

concluded that Standardbreds had 0.0 percent prevalence of cribbing and weaving 

(Luescher, McKeown, & Dean, 1998). These studies indicate that Standardbreds 

exhibit a very low incidence of stereotypy. However, studies which have been 

conducted on stereotypies in horses have focused mostly on more common 

stereotypies such as cribbing and weaving. There has been very little exploration into 

the performance of other stereotypies such as pawing.  

Pawing is a natural horse behavior. In their natural setting horses paw to 

uncover food, open up water holes, inspect unfamiliar objects or soften the ground 

before rolling. Problem pawing in domestic horses has commonly been believed to be 

an operant conditioning or anticipatory response (Hanggi, 2005). This is believed to 

occur when a horse is inadvertently rewarded for pawing with food or attention, and 

begins to associate the pawing behavior with anticipation of a reward.  Stress has also 

been cited as a contributing factor in performance of stereotypic behavior in horses. 

Racehorses incur high levels of both physiological and psychological stress. It is 

intriguing that Thoroughbred racehorses show a markedly higher level of stereotypic 

behavior than Standardbred racehorses (Albright et al., 2009; Luescher et al., 1998; 

Redbo et al., 1998) because both breeds of racehorses are exposed to similar stresses.  

There has been some preliminary suggestion that pawing may not, in fact, be a 

stereotypic behavior. There is some indication that horses may paw in an attempt to 

compensate for uneven flooring or unbalanced hooves (Gellman & Shoemaker, 

2008), in which case pawing would be considered a functional behavior, as wood-
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chewing in horses may be indicative of a fiber deficiency (Krzak, Gonyou, & 

Lawrence, 1991).  

Stereotypies are commonly considered to be indicators of animal welfare 

(Broom, 1991). An alternative viewpoint held by Cooper and Albentosa (2005) is that 

“these behaviors may have a function for captive animals as part of their adaptation to 

the captive environment.” Expression of highly motivated activities may allow 

animals to assert some control over their immediate environment (Cooper & 

Albentosa, 2005). There has been very little research on pawing behavior in horses. 

Many of the currently held beliefs as to why this behavior occurs are purely 

speculative, with no data behind the claims. My project attempted to begin to 

decipher the possible causes for this behavior. 

Materials and Methods 
 
Ten Standardbred trainers were consulted at the New York State Fairgrounds training 

facility in Syracuse, New York. They were questioned on the prevalence of repetitive 

stereotypic behaviors observed in their racehorses. Of the ten trainers, all agreed to 

participate in the study. Observation of forty-one (n=41) currently racing registered 

Standardbred racehorses occurred over a period of 62 days from the dates of June 6, 

2008 to August 6, 2008 at the New York State Fairgrounds training facility. The 

population observed consisted of 11 mares, 29 geldings, and 1 stallion. For analysis 

of data the geldings and stallion were combined into one grouped collectively termed 

“male”. Ages ranged from 3 to 12 years of age.  The observed population consisted of 

37 pacers and 4 trotters.  
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The horses were housed in 10 foot by 12 foot stalls. Flooring underneath 

bedding consisted of approximately two feet of dirt fill over cement composite. 

Thirty-seven horses were bedded on wood shavings and four were bedded on straw. 

Horses were fed between 7:45 and 8:00 AM every morning. They were fed again in 

the early afternoon between 1:00 and 2:00 PM and once nightly between 8:00 and 

9:00 PM. The diet and amount fed varied from stable to stable, but all were fed both 

hay and concentrate at each meal. Horses were exercised once daily for 

approximately 30 minutes Monday through Saturday approximately one to three 

hours after the morning feeding. On days when horses were not present in the stall 

(OUT) they were either racing or receiving veterinary treatment.  

Each horse was observed twice daily; once in the morning before feeding at 

approximately 7:30 AM and again in the afternoon at approximately 4:00 PM for 

approximately five seconds per observation. Observations were recorded seven days a 

week for a total of 122 observations per horse. Behaviors were recorded at the time of 

observation from a list of fourteen possible behaviors (Table I) using instantaneous 

scan sampling, meaning that each horse was observed and the behavior which they 

were performing at the exact moment of observation was recorded. 

 

 

 

 

 

 
 



11 
 

Table I: Abbreviations and descriptions of recorded behaviors 
Abbreviation Behavior Description 
DIG Pawing Pawing at the stall floor  
S Stand Standing with weight evenly distributed between four 

limbs 
SR Stand Rest Standing with weight on two front limbs and one back 

limb, with the other hind limb flexed 
EH Eat Hay Eating hay 
EG 
GR 

Eat Grain 
Graze 

Eating grain 
Horse is grazing for leftover bits of grain or hay 

W Walk More than one step is taken at time of observation 
D Drink Drinking water from bucket 
U Urinate Urinating 
DF Defecate Defecating 
WE Weave Horse sways  head laterally, sometimes involving the 

neck, forequarters and sometimes hindquarters 
 

C Crib Horse seizes a fixed object with its incisors and pulls 
back, drawing air into its cranial esophagus 
 

LS Lie 
Sternally 

Horse is sternally recumbent, usually with legs tucked 
under 

LL Lie 
Laterally 

Horse is laterally recumbent, with legs outstretched 

OUT Not 
Present 

Horse is not present in stall 

 
Statistical Analyses 

 Statistical analysis of data was performed using SPSS statistical software. 

Frequency tables and descriptive statistics were compiled. Independent samples t-

tests and paired samples t-tests were used to determine possible relationships between 

pawing and sex, age and morning or afternoon observation, all assuming equal 

variances. Relationship between gait and pawing could not be tested due to small 

sample size of trotters (n=4). However, descriptive statistics on trotters were 

generated. A linear regression was also generated comparing age with number of 

pawing observations. Pedigrees were examined for all horses using Lineage Pro 
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pedigree program was used to examine a possible genetic component to pawing 

behavior. For all tests significance was declared at the P<0.05 level. 

Results 

 Excluding pawing, the observed population of Standardbreds spent the 

majority of its time standing, and then stand resting (definition in Table I), followed 

by eating hay and grazing (Table II).  

Table II. Average percentage of observations of all behaviors excluding pawing 
 

 

Behavior Average percentage ± S. E. 
 

Stand 44.2 ± 1.51 
 

Stand rest 30.5 ± 1.23 
 

Eat hay 8.5 ± .99 
 

Graze 3.8 ± .44 
 

Walk 
 

2.7 ± .48 

Eat grain 
 

1.4 ± .16 

Drink 1.3 ± .19 
 

Lie sternally 0.5 ± .11 
 

Not present 
 

0.3 ± .12 

Urinate .09 ± .02 

Lie laterally 
 

0.05 ± .03 

Defecate 0.0 ± 0.0 

Crib 0.0 ± 0.0 
 

Weave 0.0 ± 0.0 
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Of the observed population, 24 out of the 41, or 58.5 percent, were observed 

pawing. Number of pawing observations per horse ranged between one and 36. Eight 

of the pawers were female and 16 were male. Distribution of gait and sex within the 

observed population is shown in Table III. Results indicated that there was no 

relationship between sex and likelihood of pawing (P>0.05) (Table IV), and no 

relationship between age and the likelihood of pawing (P>0.05) (Table IV). The 

average ages and time spent pawing for trotters and pacers is shown in Table IV and 

age distribution of pawers and non-pawers is shown in Figure 1.  

 

Table III. Distribution of gait and sex in observed population 

    Number of horses (n) 

Gait a  Trotter 4
Pacer

 
37 

Sex   Male 30 
Female 11 

a Gait could not be compared due to small sample size of trotters. 
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Figure 1. Age distribution of non-pawing population of horses and distribution of 
pawing horses. 

 

Relationship between gait and likelihood of pawing could not be compared 

due to the small sample size of trotters (n=4). However, three out of the four trotters 

were recorded as pawers (Table IV). 

 

 
 
 
 
 
 
 
 
 
 



15 
 

 Table IV. Average age and average percentage of pawing observations within pacer 
and trotter groups. 
 

Gait Paw Sexc Total (n) Average age ±           
S. E. 

Average paw ± 
S. E. 

Pacersa Yes   21  7.3 ± 0.5 11.4 ± 1.6 
Male  15   

Female 6 
 No   16 7.0 ± 0.0 0.0 ± 0.0 

Male  13   
Female 3 

Trottersb Yes   3 9.0 ± 1.2       16.8 ± 2.4 
Male  1   

Female 2 
 No   1 3.0 ± 0.0 0.0 ± 0.0 

Male  1   
Female 0 

a (P>0.05) Indicates there is no significant difference between the non-pawing 
population and pawing population of pacers and age. 
 
bAge could not be compared for trotters due to small sample size (n=4). 
 
c (P>0.05) Indicates that there is no significant relationship between sex and pawing. 

 

Within the pawing group, the average percentage of observations of pawing 

was found to be not negligible at 12.9 observations, or 10.6 percent (P<0.05) (Table 

V). Individual percentages of pawing observations ranged from 0.83 to 31.4 percent 

of total observations. 
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Table V. Average number of pawing observations with gaits combined 

Pawing horses (n)  Minimum Maximum Average ± S. E. a, b

             24 
 

  1 36 12.9 ± 1.9 

      13  AM  0 8 2.6 ± 0.6 

      23      PM  0 31 10.3 ± 1.8 

a (P<0.05) Average number of observations of pawing is not negligible. 

b (P≤0.01) Average number of pawing observations is significantly greater in the 
afternoon than in the morning. 

 

Figure 2. Boxplot shows the number of morning observations and the number of 
afternoon observations.  
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 The average amount of PM pawing observations was 10.3 ± 1.8 observations, 

or 79.8 ± 14.0 percent of total pawing observations occurring in the afternoon.  The 

average amount of AM pawing observations was 2.6 ± 0.6 observations, or 20.2 ± 4.5 

percent of total observations occurring in the morning (Figure 2). Results calculated 

using an independent samples t-test show that observations of pawing occurred 

significantly more in the afternoon (P≤0.01) (Table V). Four horses in the pawing 

population were only observed to paw one time out of all observations (Figure 3). 

 

Figure 3. Number of pawing observations per horse. Observations ranged from one to 
36 pawing observations out of 122 total observations. 
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 Three-generation pedigrees for each horse in the population were used to 

determine a possible genetic component to pawing behavior. Eight sires appeared two 

or more times within the pedigree analysis, and three sires (Nero, On the Road Again 

and Prakas) showed a high representation of pawers as compared with non-pawers 

within the observed population (Table VI). It is unknown whether the sires 

themselves exhibited pawing behavior. 

 

Table VI. List of sires appearing two or more times in pedigree analysis. 

Sire  Progeny within 
Population 

  Paw Nonpaw Total 

Cam Fellab  1 4 5 

Nerob  3 1 4 

On The Road Againb  2 0 2 

No Nukesa, b  2 5 7 

Dexter Nukesb 0 2 2 

Tyler Bb  2 3 5 

Abercrombieb 6 5 11 

Prakasb, c  3 0 3 

a Sire of Dexter Nukes. 
b (P>0.05) Indicates there is no significant relationship between sire and increased 
prevalence of pawing. 
c Trotter, all other sires are pacers. 
 
 

Although eight sires fathered more than one horse within the observed 

population, sample sizes were too small to perform any statistical analysis. However, 
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Prakas sired three out of the four trotters observed; therefore, further investigation 

into a genetic relationship to pawing is warranted. 

Discussion 

 The preliminary part of the study consisted of questioning ten Standardbred 

racehorse trainers at the New York State Fairgrounds training facility in Syracuse, 

New York. Trainers were questioned about observed prevalence of stereotypic 

behaviors in their horses. Of the ten trainers questioned at the NYS Fairgrounds 

facility all were responsive and willing to participate in the study.  

 Of the overall observed population, 58.5 percent of the horses were observed 

pawing. It is important to note that observations were recorded by instantaneous scan 

sampling, meaning the behavior which was being performed at the time of 

observation was recorded. This means that evidence of pawing, or any other behavior, 

outside the specific observation time was not recorded. Four out of the 41 observed 

horses were bedded on straw and none showed pawing behavior. Studies conducted 

on bedding preferences have found that horses prefer to be bedded on straw rather 

than shavings (Mills, Eckley, & Cooper, 2000), and prevalence of stereotypies such 

as weaving increased when horses were bedded on material other than straw 

(McGreevy et al., 1995). 

There was no statistical relationship between pawing and sex or age. A 

relationship between gait and pawing could not be compared due to the small sample 

size of trotters (n=4). However, it is important to acknowledge that three out of the 

four trotters observed did show pawing behavior, and the three trotters which showed 

pawing behavior were all progeny of the same sire (Table VI). 
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 Of the subpopulation which showed pawing behavior (n=24), percentages of 

pawing observations ranged from 0.83 to 31.4 percent of total observations per horse. 

The average number of observations of pawing was significant at 12.9 ± 1.9 (Table 

V). This finding correlates with Broom’s 10 percent rule (1983), which states that “if 

a stereotypy occurs for more than 10 percent of the animal’s waking life welfare can 

be considered suboptimal”. Pawing is a naturally derived behavior, but horses are 

clearly motivated to perform this behavior outside of its natural context.  

 Pawing occurred significantly more in the afternoon than in the morning. This 

is important because it brings into question the commonly-accepted notion that horses 

paw as an operant conditioning or anticipatory response. The horses were fed directly 

after the morning observation and were not fed any time within two hours before or 

after the afternoon observation. The fact that they showed on average significantly 

less pawing behavior in the morning suggests that pawing may not be an operant 

conditioning response. 

 Cortisol levels naturally increase during the day in horses, peaking in late 

morning (Houpt, 2005). Cortisol is a hormone involved in responses to stress and 

anxiety, and the rise in cortisol levels during late morning could be related to 

increased pawing behavior in the afternoon. Further investigation into the possible 

correlation between cortisol levels and pawing is necessary. 

 The horses were exercised in the morning between one and three hours after 

being fed. Post-workout soreness may be another possible explanation for the 

increased observation of pawing in the afternoon. This idea is supported by the 

general trend illustrated in figure 4, showing increased number of pawing 
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observations with increase in age. In general, soreness would be more likely to occur 

as age of the horse increases. 

 
 
Figure 4. Linear regression shows relationship between age and number of pawing 
observations per horse. There is a general upward trend of age increasing with 
increased number of pawing observations. 
 

Based on the results of the pedigree analysis performed on the observed 

population, there does not appear to be a relationship between sire and prevalence of 

pawing. Of the eight sires which appeared more than one time in the pedigree 

analysis only one sire produced 100 percent pawers within the observed population. 

This sire produced three out of the four trotters, all of which paw. Because only the 



22 
 

observed population can be definitively identified as pawers or nonpawers, it is not 

possible to assess the possibility of a genetic relationship statistically with such small 

sample sizes. However, based on observation of distribution of progeny per sire 

exhibiting pawing behavior and progeny not showing pawing behavior, there appears 

to be no genetic relationship between sire and increased prevalence of pawing. 

Preliminary research by Dr. Karen Gellman has suggested that horses may in 

fact be pawing to create holes in which they may place their back legs to redistribute 

their weight and compensate for unevenness of flooring. Many subsequent visual 

observations of the observed population of horses showing the pawing behavior 

seemed to support this hypothesis (Figure 5). This hypothesis certainly warrants 

further investigation. If horses are indeed trying to compensate for uneven flooring 

through pawing to dig holes is which they may stand, then in this case pawing would 

not be considered a stereotypic behavior. Whether truly a stereotypy or not, horses are 

clearly motivated to perform this behavior.  

Stereotyped movements form part of the normal behavioral repertoire of 

animals but the occurrence of prolonged stereotypies indicates that the conditions are 

adverse for that individual. Whatever the function of stereotypies, if they occupy a 

significant amount of time, the conditions could be said to be detrimental for the 

welfare of the animal (Broom, 1983). Whether pawing is by definition a stereotypy or 

not, it still may be an indicator of suboptimal welfare.  

Stereotypies produce a sensory input, and sensory input affects motivational 

state; therefore, it is a possibility that animals may use stereotypies to modify their 

motivational state (Broom, 1983). If horses are pawing to level out their standing 
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surface, the goal may be to modify their motivational state. If they are experiencing 

discomfort, the desire to eliminate this discomfort could be considered a motivational 

state. Horses are on their feet for 20 to 22 hours per day. Correct posture for a horse is 

to have four limbs perpendicular to the ground. When standing surface is uneven, the 

horse is forced to compensate for this unevenness. Long term compensatory postures 

“can be the actual cause of musculoskeletal injury by putting physiologically 

inappropriate forces on body structures” (Gellman & Shoemaker, 2008).  

 

 

Figure 5. Horse in observed population of pawers is standing with hind feet in hole. 
The red line illustrates downward slope of the horse’s posture, indicating possible 
postural compensation.   
 
 Results of this research suggest that pawing is related to physiological rather 

than psychological discomfort. There is a general increase in prevalence of pawing 

with age, and pawing occurs more frequently in the afternoon after physical activity 

than in the morning before feeding. Observation of horses choosing to place their 
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hind feet in the hole they had dug may also be an indicator of physiological 

discomfort. Further investigation into the possible physiological cause of pawing 

behavior is necessary. 

Future Directions for this Research 
 

The findings of this study have warranted further investigation into the nature 

of the holes that the pawing horses dig as a way to determine if pawing is a 

stereotypic behavior or a functional behavior. Future research will examine whether 

horses that paw will continually paw in the same place after the hole has been filled in 

to determine if there is a preference for location of the hole, a quantitative 

examination of the number of horses which were observed standing in their hole and 

whether they chose to stand with their forequarters or hindquarters in the hole. 

Cortisol levels at different times of day could also be measured to determine if stress 

may be a possible contributing factor in pawing behavior. Because none of the four 

horses bedded on straw displayed pawing behavior, further research into the effects of 

bedding type on prevalence of pawing could also be conducted.  
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