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Abstract

:

Professional thoroughbred racing jockeys repeatedly work close to physiological capacity during races, whilst maintaining low body weights, on a daily basis with no off-season. The effects of this on their career length is unknown. The aim of this study was to examine the career lengths and reasons for loss from the industry of 674 jockeys and apprentices who rode over 14 racing seasons and 421,596 race day starts in New Zealand. Descriptors were compared between jockeys in short (1–2 years), middle (3–9 years) and long (>10 years) career cohorts with descriptive statistics and Kaplan–Meier survival curves. The median career length for jockeys was 2 years (IQR 1–6). Long career cohort jockeys (11%) had lower carried weights (IQR 56–57 kg, p = 0.03), 40 times the median number of rides per season (248, IQR 61–434, p < 0.001), half the rate per 1000 rides of falling (1.1, 95% CI 1.0–1.2, p = 0.009) and 1.3 times the rate of winning (100, 95% CI 99–101, p < 0.01) than jockeys in the short career cohort. Jockeys who rode over 200 races per season had careers three times longer than jockeys with fewer races per season (p < 0.001). Half of the 40% of jockeys who failed to complete their apprenticeship were lost from the industry in their first year of race riding. In conclusion, most jockeys had short careers where the workload of a jockey and their ability to obtain rides had greater impact on career longevity than their performance.
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1. Introduction


Thoroughbred racing is a major international sport in which jockey and horse work together, racing at speeds exceeding 60 km h−1 [1]. During races, the jockey is positioned over the withers of the horse in a crouched forward stance, in a state of continuous quasi-isometric movement—an activity that is extremely physically demanding [2,3]. Jockeys exercise close to their physiological capacity during a race [2,3]. At the same time, in order to meet the weight allocated to the horse to carry during a race, they must maintain a consistently low body mass year-round [1].



Professional jockeys may ride in flat or jumps races. Flat races are shorter than jumps races, occur year-round and comprise 96% of the total number of races in New Zealand, whereas jumps (hurdle and steeplechase) races occur only during the winter season and include up to 25 obstacles [4]. Races in New Zealand operate with minimum riding weights, facilitated by a handicapping system to enable equal competition, based on ratings assigned to each horse. Rating (flat, hurdles or steeples) is a dynamic measure of a horse’s performance and is recalculated within two days of a horse’s most recent race start. Higher rated (better performing) horses are assigned higher weights [5]. At present, minimum riding weights of 52 kg and 63 kg are in operation for flat and jumps jockeys, respectively, with the option for inexperienced (apprentice) jockeys to claim an allowance of 1–4 kgs depending on previous wins [5].



The workload of professional jockeys is high. In New Zealand, Australia and Ireland, jockeys ride in one to eight races a day, in two to four race days a week, with no off-season [6,7,8]. In the United Kingdom (UK) and the United States (USA) a jockeys’ workload can be greater, with races occurring up to 7 days a week [1,9]. Jockeys have the added risk of falling from the horse, with incidence rates (per 1000 starts) of 1.2 for flat and 53–100 for jumps racing [10], increasing the potential for injury and confidence loss for jockeys. The effects of a consistently high workload, maintaining a low body mass year-round and the high potential for injury on potential career length of jockeys are unknown.



Although the careers of thoroughbred racehorses have been extensively studied [11,12,13], little is known about the career prospects of the jockeys that ride them. Retrospective questionnaires answered by current professional jockeys in USA, Korea, Ireland and Australia indicate that jockey career lengths are 10.9–15.9 years [6,14,15], with a strongly skewed distribution toward the lower end of the scale [8,9]. However, these findings may be biased upwards because the studies only targeted jockeys who were found at the racetrack at the time of questioning. By default, this would include higher proportions of well-established jockeys who had secured a race day ride.



Whilst it is common for professional athletes in many sports to retire due to injury [16,17], in the sport of horse racing, jockeys leave their profession for a number of reasons, such as lack of rides, weight gain, injury, loss of confidence and competency [8,9,18]. Since little is currently known about the career length of jockeys in the thoroughbred industry, the aim of this study was to determine the career lengths and risk factors for loss from the industry of thoroughbred racing jockeys in New Zealand. This information would be beneficial in determining the costs and benefits to the jockey of riding more races, and to the industry in optimizing the selection and preparation of apprentices to fulfil the need for quality jockeys who can have long and successful careers. It was hypothesized that jockeys with longer careers would have more rides, fall less often and have more success than shorter career jockeys.




2. Materials and Methods


Data from all thoroughbred race-starts between 1 August 2005 and 17 April 2019 were supplied by New Zealand Thoroughbred Racing (NZTR), the governing body for thoroughbred racing in New Zealand. A racing season began on the 1 August and ended on the 31 July. Data were provided at the ride level and the following variables were extracted and used for further analysis: date of race; horse carried weight, assigned weight and domestic rating; jockey name, gender and age; race outcome (in the form of jockey falls or wins). Hurdle and steeplechase races were combined into one category of jumps races, to allow comparison between flat and jumps races.



For the purposes of this study, an apprentice was defined as a rider whose horses carried weight was ≤ 1 kg from the handicap weight assigned to the horse, whereas a jockey rode at the assigned horses’ weight. Carried weight refers to the weight carried by the horse during the race. Three evenly populated workload cohorts of ‘low’, ‘middle’ and ‘high’ were created based on the number of rides each jockey rode per season. For flat and jumps racing respectively, those who rode 1–10 or 1–5 rides per season were assigned to the low cohort, jockeys who rode 10–200 or 5–25 rides per season were assigned to the middle cohort and jockeys who rode over 200 or 25 rides per season were assigned to the high cohort. Career length cohorts of ‘short’, ‘middle’ and ‘long’ were created based on the time between the first and last race ride of a jockey. Jockeys with careers of 1–2 (i.e., less than 3) years were assigned to the ‘short’ cohort, jockeys with careers of ≥ 3–9 years were assigned to the ‘middle’ cohort and jockeys with careers of more than 10 years were assigned to the ‘long’ cohort. Analyses were conducted on flat racing jockeys only, except where jumps racing jockeys were used as a comparison group. Jockeys who were not licensed in New Zealand (n = 112) were removed from the data.



The integrity of the data were checked using histograms, scatter plots and box plots, where outliers or points of interest were compared with the official NZTR database. Descriptive statistics were used to describe the data at population level for the career length cohorts. Counts and percentages were used to describe categorical data and median and interquartile range (IQR) were used to describe continuous data that were non-normally distributed. Incidence rates were calculated based on the number of falls or wins and number of rides during the time period and expressed as a rate per 1000 rides. Kaplan–Meier survival curves were used to estimate jockey career lengths, based on the dates of their appearances in the data set. Linear regression was used to calculate rates of survival probabilities. Seasonal trends were analyzed using seasonal and trend decomposition using loess (STL) plots and box plots. Normality was assessed using an Anderson–Darling test and Kruskal–Wallis tests for significance were used to compare differences between groups.



Analyses were conducted in RStudio (version 3.5.1, 2018; R Foundation for Statistical Computing, Vienna, Austria) with the level of significance set at p < 0.05.




3. Results


During the period 1 August 2005–17 April 2019 there were 37,596 flat races over 4459 race days and 1528 jumps (897 hurdle and 631 steeple) races over 536 race days. There was a total of 421,596 ride opportunities, of which 407,948 were flat racing starters and 13,648 jumps racing starters.



Data were collected on 674 jockeys and apprentices licensed in New Zealand, the majority of which (97%) rode in flat races and only 24% rode in a jumps race. Male jockeys accounted for 58% of the total number of registered jockeys or apprentices over the study period. The distribution of career length was highly positively skewed (Figure 1). The median career length of all jockeys was two (IQR 1–6) seasons, with no differences in rate of loss of jockeys between race type (flat or jumps p = 0.5). After the first year, the rate of loss of female jockeys was higher than for male jockeys (p = 0.006). Jockeys who began their careers under 18 years of age were twice as likely to remain in their career than jockeys who began at an older age (p = 0.02). Twenty-four (4%) jockeys rode for all 14 race seasons.



Jockeys in the long career length cohort (11%) were more likely to be male and had more rides and wins per season than jockeys in the short (43%) and middle (46%) career length cohorts (Table 1). Jockeys in the short career cohort had twice the incidence rate of falls and were less likely to ride a winner than jockeys in the high career length cohort.



The total number of falls and wins experienced by a jockey increased with career length. There was no difference between the median time (456 days, IQR 174–880) and number of rides (239, IQR 66–508) from the beginning of a flat racing jockey’s career to their first race-day fall and the time (715 days, IQR 277–1460, p = 0.6) and number of rides (226, IQR 62–738, p = 0.6) from their last race-day fall until the end of their career for flat racing jockeys from all cohorts. There was a non-significant trend for both time and number of rides before (p = 0.5) and after (p = 0.7) first and last race-day fall to be greater for longer career lengths.



The median career length of flat racing jockeys who had more than one fall over their career (n = 58) was more than 14 years, with a low linear rate of loss (4% per season, R2 = 0.9). This was longer than the median career length of jockeys with one fall (5 years, n = 92) or no falls (1.5 years, n = 507, p < 0.001).



Similar to falls, the total number of wins by a jockey increased with career length. There was no difference between the median time (44 days, IQR 8–214) and number of rides (eight, IQR 3–18) from the beginning of a flat racing jockey’s career to their first race-day win and the time (42 days, IQR 7–280, p = 0.1) and number of rides (10, IQR 4–19, p = 0.3) from their last race-day win until the end of their career for flat racing jockeys from all cohorts (p > 0.05). There were no differences between career length cohorts from time until first win, and from last win until end of careers.



Career length and rate of loss from the industry was strongly associated with the number of rides ridden by a flat racing jockey during a season (Figure 2). Approximately four (5%) high workload cohort jockeys (n = 78) left the sport each season resulting in a median career of 10 seasons, over threefold longer than observed for jockeys from low and middle workload cohorts (two to three seasons). This was similar for jumps racing, where high workload cohort jockeys (n = 26) had median careers of 6 years and approximately two jockeys (8%) leaving each season, twice as long as those in the middle workload cohort (n = 56), and three times as long as jockeys in the low workload cohort (n = 77, p < 0.001), both with exponential rates of loss.



3.1. Apprentices


There was a difference in career length for those jockeys who completed their apprenticeship and those who did not (Figure 3). Only 40% (131/331) of apprentices completed their apprenticeship training. Half of the jockeys who did not complete their apprenticeship during the time period were lost within a year of their first race day ride. For those who did complete their apprenticeship, their median career length was 6.5 years. For the 32% of jockeys who continued to ride for more than 7 years, the linear rate of loss slowed by half (8% to 3% per year, R2 = 0.97).




3.2. Yearly Racing


Race opportunities were available year-round, but there were more horses flat racing in the summer (October–January) than in winter months (June–September) (Figure 4). The rides of jockeys in the high workload cohort followed this seasonal trend, with two seasonal peaks in ride numbers in December (summer) and April (autumn), respectively, of 1.7 times and 1.5 times the month with the least number of rides in August (winter). Apprentices also had two seasonal peaks in ride numbers in December and May of 1.5 and 1.7 times that of the number of rides in February, the month in which they had the least number of rides. Jockeys in the middle workload cohort had two seasonal peaks in ride numbers in May–July and November–January of 2.2 and 1.5 times the number of rides in February, when they had least rides. Jockeys in the low workload cohort had only one seasonal peak in ride numbers, riding twice as many races from November–January than in April–July.



Apprentices rode in a higher proportion of races during the winter months than the summer months. Jockeys from the high workload cohort rode the majority of two-year-old races year-round compared with apprentices or jockeys in the low and middle workload cohorts.





4. Discussion


This study provides new information documenting the career lengths and reasons for loss from the industry for thoroughbred racing jockeys in New Zealand. The career length of the majority of jockeys in New Zealand was short (<3 years), and similar for both flat and jumps racing jockeys. A higher workload (in terms of number of races ridden) was positively associated with the career length of jockeys in New Zealand. Similar findings have been previously reported in qualitative studies in Australia and UK, where lack of rides was reported to be the major limiting factor for most jockey’s careers [8,18]. This indicates there is a surplus number of jockeys than is required by the available ride opportunities.



Jockeys who had high workloads in the current study had similar career lengths to jockeys in USA, Korea and Australia of 10–15 years [8,9,14,15]. The data set used in the current study was a cross section of 14 seasons, that may erroneously group jockeys at the start and end of their careers into lower career cohorts and does not record the length of careers which span for more than 14 seasons. This effect was considered minimal, due to the consistency of the trends over the data set and similarity of career lengths with jockeys from other jurisdictions. Though there were relatively even numbers of male and female jockeys entering the industry, the rate of loss of female jockeys was higher, indicating that longer career jockeys were more likely to be male.



4.1. Long Career Cohort Jockeys


Jockeys with longer careers were less likely to fall during a race and more likely to ride a winner than jockeys with shorter careers, indicating that they ride more safely and more successfully than their counterparts. However, those with longer careers had a higher total number of falls and the rate of loss of jockeys with more than two falls over the length of their career was low. This indicates that falling (and the cumulative frequency thereof) may not be a driver of career longevity and performance for flat racing jockeys. In addition, the lack of association between time or number of rides until the first fall or win of a jockey and between their last fall or win and the end of their career indicates that neither falling nor winning was a driving factor for career length. Thus, the higher number of falls by longer career jockeys may be a simple reflection of the greater time spent at risk. The higher total number of wins by longer career jockeys would increase their status and enable them to more easily obtain future rides, thereby prolonging their career. This view was supported by the observation that longer career jockeys rode horses with higher ratings indicating that they were able to attain higher quality rides with more chance of success.



Although longer career jockeys fell less often than shorter career jockeys, as a group they had more falls. Injury has previously been identified as one of the factors for jockeys ending their careers [8,18]. For example, Korean flat racing jockeys with an average career span of 11.6 years reported at least one injury, most occurring during practice or competition and due to difficulties in handling horses, though it was unclear if this was whilst riding or ground handling horses [14]. In the UK, half of the accidents reported in racehorse stables were from falling from a horse during training [19]. Although falls occurring pre- and post-race, or during trackwork and training were not taken into account in the present study, falls occurring during a race are more likely to result in injury to the jockey [20,21] and account for approximately half of jockey race day falls in New Zealand [22]. In addition, despite having fewer racing opportunities, jumps racing jockeys fall during the race 50–100 times more often than flat racing jockeys (or once every 10–20 races) [10]. Thus, falling from a horse is a major risk, not only during a competitive race, but also during training activities. For these reasons, training on how to fall safely early in a jockey’s career may help to reduce the risk of injury from falling from a horse.



In the current study, long career cohort jockeys rode at a smaller range of carried weights compared to short and middle career length cohorts. The year-round ride opportunities require jockeys to be able to meet these riding weights consistently, and inability to meet the weight requirements has been identified as limiting jockey careers in Australia and USA [8,18]. Therefore, the ability to make weight may be an important driver for racing success.



Jockeys have been found to be smaller, lighter, have better balance and reaction times, greater anaerobic and aerobic fitness and greater muscular strength and power than track riders who exercise racehorses daily [23]. Therefore, factors such as jockey phenotype, fitness, or work ethic (mental stamina) may be more important predictors of jockey success/longevity than racing performance. These factors may be apparent early on in a jockey’s career, as shown by the high rate of loss of non-graduating apprentices after just 6 months. This may underline the importance of a pre-selection criteria early in a jockey’s career, as occurs in other sports [17], to identify candidates who are most likely to be successful as jockeys. Thus, future studies should investigate the optimal physical characteristics of jockeys in order to maximize ‘talent’ potential.




4.2. Apprentices


The current results revealed that jockey apprenticeship programs had a high rate of loss (40%), half of which was within a year of their first race day ride. This was lower than observed in UK, with the director of the British racing school in 2000 estimating that nine out of 10 apprentices failed to become full professional jockeys [18]. In the present study, the median combined (apprenticeship and jockey) career length of graduating apprentices of 6–7 years indicated that additional investment into early careers of jockey may be beneficial to increase workforce retention. This has been shown to be effective; a structured training program was introduced to apprentices in Victoria, Australia in 1992 and reduced the numbers of the annual apprentice intake that failed to become jockeys from 25% to 10% [8]. Therefore, appropriate industry changes can improve jockey retention and possibly career length in the industry. Having rigorous selection criteria and decreasing the apprentice intake may allow more intensive investment into the training and education of new apprentices. In association with a specialized apprentice training program, these measures may help to retain and support jockeys in their career.




4.3. Seasonal Rides


The current analysis revealed a seasonal trend in ride opportunities for jockeys, with more rides during spring carnival racing, and in autumn, where there is a cross over with ‘winter’ horses commencing work, and ‘summer’ horses finishing their season.



High workload cohort jockeys had their highest number of races during spring and summer racing, when most of the high stakes races occur, and 2-year-olds are introduced to racing. Proportionally more licensed and high workload cohort jockeys rode in 2-year-old races, indicating that a new and inexperienced horse with unknown potential was given the best possible chance of winning by having a more experienced rider. The summer peak in ride numbers by low workload jockeys may reflect the extra rides they are able to acquire due to the higher number of ride opportunities in summer. Interestingly, the peak for the middle workload cohort jockeys and apprentices was highest in autumn, indicating that these jockeys may ride more of the (slower) ‘winter’ racing horses, or experienced horses at the end of the summer racing season. As inexperienced jockeys and inexperienced horses have both been found to be risk factors in jockey falls [10,24,25,26], this is an interesting finding which indicated the industry is actively protecting the interests of the less experienced jockeys, giving them valuable race experience in potentially slower races.



The large numbers of jockeys competing for a fixed number of ride opportunities results in high selectivity for the high performing jockeys. It has been identified that riding a race is more physically demanding than riding daily trackwork [27] and jockeys rarely participate in additional off-horse physical training regimes except as a measure to reduce weight [6,7]. The short career length of the majority of jockeys indicate that they may not be physically or mentally prepared or able to meet the demands of riding in a race, thus not able to either meet the weight requirements, or perform successfully. Reducing the numbers of licensed jockeys may help to extend future jockeys’ careers by ensuring there were sufficient riding opportunities. Better selection of and support for candidates who are able to join the high workload jockey cohort would reduce risk to both horse and rider and loss of athletes from the sport.





5. Conclusions


The majority of jockeys in New Zealand over the 2005/6–2018/9 racing seasons had short careers of two years, whilst jockeys who rode in more races had longer careers. The 11% of jockeys with careers of greater than 10 years rode at consistently low weights, had a lower fall incidence rate, and were more likely to win races than jockeys with shorter careers. In determining jockey career lengths, the ability to obtain rides (and to make riding weights) was more important than falling or winning. There was a high rate of loss of apprentices, the majority of them leaving one year after their first race day ride, highlighting the importance of developing appropriate selection criteria for jockeys.
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Figure 1. Number of seasons riding for flat and jumps racing jockeys for the 2005/6–2018/9 racing seasons. 
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Figure 2. Length of career of flat racing jockeys who first appear in low (1–10 rides/season, n = 335), middle (10–200 rides, n = 244) or high (>200 rides, n = 78) workload cohorts for the 2005/6–2018/9 racing seasons. Shaded area indicates 95% confidence interval. 
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Figure 3. Career survival probability for apprentices that completed their apprenticeship (n = 131) and those that did not (n = 200) for the 2005/6–2018/9 racing seasons. Shaded area denotes 95% confidence interval. 
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Figure 4. Number of monthly flat racing ride opportunities for the 2005/6–2018/9 racing seasons. 
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Table 1. Characteristics of flat racing jockeys with short (1–2 years), middle (3–9 years) and long (>10 years) career lengths for the 2005/6–2018/9 racing seasons.
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Descriptor

	
Short

	
Middle

	
Long

	
p Value






	

	
Number of observations (%)

	




	
Female

	
120

	
42%

	
133

	
44%

	
16

	
23%

	




	
Male

	
152

	
54%

	
168

	
55%

	
54

	
77%

	
0.001




	

	
Median (IQR)

	




	
Age at first appearance (yrs)

	
25

	
(22–31)

	
23

	
(20–27)

	
25

	
(21–31)

	
<0.001




	
Average carried weight (kg)

	
56

	
(54–67)

	
56

	
(54–64)

	
56

	
(56–57)

	
0.03




	
Average flat rating

	
61

	
(57–65)

	
61

	
(59–63)

	
62

	
(61–64)

	
0.03




	
Rides per season

	
6

	
(2–18)

	
44

	
(10–136)

	
248

	
(61–434)

	
<0.001




	
Wins per season

	
0

	
(0–1)

	
2

	
(1–11)

	
18

	
(4–43)

	
<0.001




	
Total number of falls

	
0

	
(0–0)

	
0

	
(0–1)

	
3

	
(1–5)

	
<0.001




	
Total number of wins

	
0

	
(0–2)

	
10

	
(2–50)

	
221

	
(50–558)

	
<0.001




	

	
Incidence Rate (95% CI)

	




	
Falls/1000 rides

	
1.9

	
1.3–2.8

	
1.3

	
1.1–1.5

	
1.1

	
1.0–1.2

	
0.009




	
Wins/1000 rides

	
75

	
71–80

	
84

	
83–86

	
100

	
99–101

	
<0.001












© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
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