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Background. Horseback riding injuries are responsible 
for an estimated 2300 hospital admissions annually 
among persons younger than 25 years of age in the 
United States, but injury rates, patterns of injury, and 
risk factors for this population have not been well stud
ied.

Methods. Study participants were selected from a list 
provided by a national mail-order company that sells 
riding equipment. A total of 557 persons younger than 
25 years of age who rode horses at least six times a year 
completed survey questionnaires.

Results. Among the study participants, 34 (6.1%) had 
been hospitalized at least once because of a riding injury 
and 153 (27.5%) had been treated by a physician within 
the previous 2 years for such an injury. The overall in
jury rate was 0.6 per 1000 riding hours. Among those

injured, sprains or strains (41.8%), lacerations or bruises 
(40.0%), and fractures or dislocations (33.3%) were the 
most common types of injury. A total of 27.5% of those 
injured sustained concussions or other head injuries. 
Riding 15 to 24 hours per month (odds ratio 
[OR] = 2.04), being female (OR=1.81), and riding En
glish style (OR=1.77) were the characteristics most 
strongly correlated with injury.

Conclusions. Horseback riding injuries among partici
pants in this study tended to be serious. Family physi
cians should inform their patients who ride horses about 
the risks associated with equestrian activities and should 
emphasize helmet use.

Key words. Sports; athletic injuries; head injuries; acci
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An estimated 30 million Americans ride horses each year.1 
Although the number of children and young adults in
volved in equestrian activities is not known, the American 
Horse Council estimates that there are more than 1.2 
million horse owners younger than 20 years of age in the 
United States.2 It is estimated that more than 200,000 
4-H Club youth projects involve horses in the United
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States annually. In addition to 4-H, there arc many other 
equestrian organizations for children and young adults.3 
Because of the popularity of the sport, many family phy
sicians, particularly those in rural areas, are likely to treat 
patients who ride horses. Horseback riding can be haz
ardous: there are an estimated 2300 hospital admissions 
annually in the United States among riders younger than 
25 years of age.4

Research on riding injuries has relied on data from 
medical examiners,5’6 hospital admissions,7”9 hospital 
emergency departments,4’10”13 and riding clubs.1’14'16 
Few general surveys of riders have focused on injury ex
periences14 to establish the risk associated with this sport. 
Additionally, despite suggestions that several factors may 
be related to riding injuries (eg, age, experience, riding 
style),4’6’17 independent correlations between potential 
risk factors and injury have not been explored.

To better understand the extent and nature of riding

148 The Journal of Family Practice, Vol. 39, No. 2(Aug), 1994



Horseback Riding Injuries Christey, Nelson, Rivara, et al

injuries and risk factors for injury among children and 
young adults (ie, persons less than 25 years of age), we 
analyzed a subset of data from a survey of horseback 
riders.

Methods
Data for this study were obtained from a survey con
ducted by mail from July to September 1991. Details have 
been published elsewhere.18 A total of 4000 household 
names (out of 350,000) were randomly selected from the 
mailing list of a national mail-order company that sells 
horseback-riding equipment. This company sells equip
ment to both English-style and Western-style riders. 
English-style riding traditionally involves activities such as 
dressage, combined training, hunting, and jumping; 
Western-style riding primarily consists of pleasure riding, 
barrel racing, ranching, and rodeo.

Two questionnaires were included with each mail
ing: one for persons aged 15 or older, and the second for 
any child ^14  years of age in the household who rode 
horses (if applicable). Young children were encouraged to 
seek parental assistance as necessary' to complete their 
questionnaires. Those households that failed to respond 
to the first mailing received a second mailing 6 weeks 
later. A total of 1848 households returned at least one 
questionnaire during the survey period (the response rate 
was 36.9% to the first mailing and 9.3% to the second 
mailing, for an overall response rate of 46.2%). For this 
study, we analyzed a subset of data from the original 
survey consisting of persons younger than 25 years of age. 
Since we were most interested in the injury experience of 
persons who rode horses frequently, we restricted our 
analyses to respondents who had ridden horses six or 
more times in the past year.

Participants were asked a number of questions con
cerning demographics, riding sty'le, and riding injuries. 
Because Western-style and trail-style riders use similar 
equipment and clothing, we combined these two styles 
into the “Western” category and categorized riding style 
as Western, English, and other (eg, bareback). Riders 
were asked to indicate the one most frequent riding style 
used; those who indicated more than one style were 
placed in the “ other” riding style category.

Persons who reported having seen a physician in the 
past 2 years because of a horseback riding injury were 
asked additional questions about their injuries, including 
type and location of injury, number of day's they were 
disabled (ie, unable to perform usual daily activities), and 
site of medical treatment. Persons who had more than one 
riding incident resulting in injury were asked to answer 
questions only for the most serious injury incident.

Table 1. Hospitalizations and Physician Visits for Horseback 
Riding; Injuries Among Riders Younger Than 25 Years of Age 
(N=557)

Injury Management
Riders 
n (%)

Hospitalizations (no. in lifetime)
None 523 (93.9)
One 31 (5.6)
Two 2 (0.4)
Three or more 1 (0 .2)

Physician’s office visit (no. in past 2 years)
None 404 (72.5)
One 113 (20.3)
Two 27 (4.8)
Three 6 ( 1.1)
Four or more 7(1 .3)

Recause o f rounding, percentages do not total 100.

Statistical Analyses
We calculated the average number of riding hours per 
month by multiplying the average number of days that 
people rode each month by the average number of hours 
per riding occasion. The injury rate was calculated by 
dividing the total number of injuries reported by the total 
number of riding hours over the 2 -year period.

To determine whether there were independent cor
relations between several characteristics and injury, un
conditional logistic regression was used to fit a final 
model, which included the following variables: sex, years 
of riding (<5, 5 to 9, >10 years), riding style (Western, 
English, other), safety training within the past 5 years 
(yes, no), and average number of riding hours per month 
(<15, 15 to 24, >25).

Results
Within the households surveyed, there were 565 persons 
younger than 25 years of age who completed question
naires; of these, a total of 557 respondents had ridden 
horses six or more times during the past y'ear. Female 
respondents accounted for 86% of the study population. 
Of the study participants, 34 (6.1%) had been hospital
ized at least once as a result of a riding injury (Table 1). A 
total of 153 (27.5%) persons reported at least one injury 
for which they had been treated by a physician within the 
previous 2 years. Overall, the injury rate was 0.6 per 1000 
riding hours, but it was higher among English-style riders 
and among riders in the age group 15 to 19 (Table 2).

The vast majority of injuries occurred while riding 
(49.0%) or jumping (27.5%), although injuries also oc
curred while persons were performing nonriding activi
ties, such as leading or grooming horses (20.2%). Injuries 
occurring as a result of jumping were far more common
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Table 2. Horseback Riding Injury Rates Among Riders 
Younger Than 25 Years of Age, by Riding Style and Age 
(N = 557)

Riding Style
and Age Injury Rate

Riding style
English 0.9
Western 0.4
Other 0.3

Age (y)
<10 0.3
10-14 0.5
15-19 0.8
20-24 0.6

Overall injury rate 0.6

Table 3. Disability Related to Horseback Riding Injuries 
Among Riders Younger Than 25 Years of Age (N = 153)

Level o f Disability*
Injured Riders

n (%)
No. o f disability davs

None 23(15.0)
1-2 34 (22.2)
3-6 22 (14.4)
7-14 26(17.0)
>15 38 (24.8)

Permanent disability! 2(1.3)

Unknown 8(5.2)
* Defined as inability to perform usual daily activities, 
f  Self-reported.

*Per 1000 ridinrj hours.

among English-style riders (33.3% of those injured) than 
among Western-style riders (9.7% of those injured), hail
ing off horses (58.2%) and being kicked or stepped on 
(17.6%) were the most common mechanisms of injury. The 
most common sites of treatment were hospital emergency 
departments (51.6%) and physicians’ offices (31.4%).

Among those injured, the most common types of 
injury were sprains or strains (41.8%), lacerations or 
bruises (40.0%), fractures or dislocations (33.0%), and 
concussions (19.0%). The upper extremities, head (in
cluding eyes and face), and lower extremities were the 
most common body sites injured (Figure). More than 
43% of persons injured were disabled for 7 or more days, 
and 1.3% of those injured reported that their injury re
sulted in permanent disability (Table 3).

A total of 42 of 153 injured riders (27.5%) suffered 
either concussions or other head injuries (excluding face,

Upper extrem ity

Head, eye, or face

Lower extrem ity

Neck or back

nk or abdomen

Figure. Sites of injury among children and young adults who 
were injured while riding (n=153). Note: Percentages do not 
total 100 because respondents could indicate more than one 
body part.

eye, or mouth injuries). Among these riders, 22/42 
(52.4%) were aged 15 to 19 years, 36/42 (85.7%) were 
English-style riders, 41/42 (97.6%) were female riders; 
34/42 (81.0%) of these injuries occurred while riding or 
jumping, and 21/42 riders (50.0%) reported having worn 
a helmet at the time of concussion or other head injury.

Logistic regression analyses indicated that, after ad
justing for all other variables in the model, the strongest 
correlates of injury were riding 15 to 24 hours per month 
(odds ratio [OR] = 2.04), being female (OR= 1.81), and 
riding English style (OR=1.77) (Table 4). The number 
of years of horseback riding (011=1.11 for 5 to 9 years, 
OR=1.00 for >10 years) was not correlated with are 
duced risk of injury.

Table 4. Correlates of Horseback Riding Injuries Among 
Persons Younger Than 25 Years of Age (N = 557)

Variable Odds Ratio* 95% Cl

Sex
Male 1.00 —

Female 1.81 1.05-3.11

Riding style
Western 1.00 —

English 1.77 1.00-3.15
Other 0.95 0.62-1.46

Years o f riding
<5 1.00 —
5-9 1.11 0.80-1.53
>10 1.00 0.75-1.34

Average number o f riding 
hours per month
<15 1.00 —

15-24 2.04 1.45-2.86
>25 1.00 0.75-1.34

Safety training in last 5 years
Yes 1.00 —
No 0.93 0.72-1.19

* Controlling for all other variables in the model. 
C l denotes confidence interval.
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Discussion
Our study suggests that horseback riding injuries tend to 
be severe. This is supported by the percentage of all inju
ries that were fractures or head injuries, the number of 
visits to physicians in the past 2 years, and the extent of 
disability. Injury prevention efforts should be especially 
targeted toward English-style riders and riders aged 15 to 
19 because of their higher injury rates.

The overall injury rate of 0.6 per 1000 riding hours 
for children and young adults is similar to injury rates 
reported by Danielsson and Westlin11 (<1 per 1000 les
sons), Gierup and colleagues12 (0.7 per 1000 rides), and 
Bixby-Hammett1 (3.5 per 1000 equestrian club members 
over a 5-year period, or 0.7 per 1000 members per year). 
By comparison, injury rates for other sports are estimated 
to be 10.7 per 1000 exposures for wrestling,19 6.1 per 
1000 exposures for football,19 and 5.7 per 1000 hours of 
exposure for track and field.20

Consistent with previous research, falls were the 
most common mechanism of injury, and upper extremi
ties were the most common sites of injury.1’415’17 Al
though more than one half of injured persons were 
treated in hospital emergency departments, a substantial 
number were treated in nonhospital settings, suggesting 
that hospital data underestimate the extent of horseback 
riding injuries.

The strongest correlate of injury was riding a mod
erate number of hours per month. It is unclear why riders 
in this category are at highest risk. Those who ride fewer 
than a moderate number of hours per month may be less 
inclined to engage in risk-taking behavior, and those who 
ride more hours per month may be more familiar with 
their horses. There was no evidence, however, that in
creased riding experience, based on the number of years 
of riding horses, reduced the risk of injury. Further re
search on the behavioral characteristics of horseback rid
ers is needed.

Previous studies of horseback riding injuries have 
found that female riders were more commonly injured 
than were male riders, but the studies did not control for 
other factors.1’4-15’17 Our results suggest that being 
female is an independent risk factor for riding injuries. 
Further research is needed to determine the reason for the 
increased risk among female riders. One possible explana
tion is that females are more likely than males to seek 
medical care for illnesses and injuries.21

English-style riders seem to be at greater risk for 
injury than are riders using other styles. The most likely 
explanation for this is that hazardous activities such as 
jumping are performed more commonly by English-style 
riders. This was evident in our study results: one third of 
all injuries among English-style riders occurred while

jumping, compared with less than one tenth of injuries 
among Western-style riders. English-style saddles, which 
do not include saddle horns, also mav be a factor.

Safety training in the past 5 years was not associated 
with decreased risk of injury, suggesting that training and 
educational activities may not have as much impact on 
reducing injury' rates or injurs’ severity as might be ex
pected. The design of the study did not allow evaluation 
of the extent or content of safety training, nor the amount 
of lifetime education or training received; therefore, our 
findings do not prove that education has no effect. More 
research is needed on the role of education in preventing 
horseback riding injuries.

Because of their potentially catastrophic nature, con
cussions and other head injuries are a special cause for 
concern, and our findings demonstrated that such injuries 
are not rare. We could not assess what types of helmets 
were used, if they were being worn properly (eg, ade
quately secured to the head), or if they prevented a po
tentially more severe injury' in those reporting head injury 
and helmet use. A previous study (based on this data set) 
suggests that horseback riding helmets are effective, as 
41% of helmet owners reported that their helmets had 
prevented at least one head injury.18

To reduce the risk of head injuries, well-secured 
hard-shell helmets that meet the standards of the Ameri
can Society for Testing and Materials22 should be worn by 
all riders when riding or working around horses.4’1718’23 
Protective headgear has been endorsed by the American 
Medical Association24 and the American Academy of 
Pediatrics.25 In addition to education and helmet use, 
injury' prevention activities should include regular inspec
tion of equipment and replacement of worn parts, selec
tion of a horse that matches the capability of the rider, 
adequate supervision based on the skill level of the rider, 
avoiding the use of alcohol before and during riding ac
tivities, wearing smooth-soled footwear, and avoiding 
loose-fitting clothing.4’17’23’26

There are limitations to the study. Because the par
ticipants were selected from a list supplied by a mail-order 
riding equipment company, they may not have been rep
resentative of all children and young adult riders; they 
may, in fact, be more representative of riders from affluent 
families who own horses. Persons with riding injuries may 
have been more likely to respond to the survey than non- 
injured persons. Since this study relied on self-reports, we 
could not verify the accuracy of responses, including med
ical diagnoses and permanent disability status. Bias in the 
recall of helmet use, especially among respondents who 
suffered a concussion or other head injury, may have re
sulted in overestimating the extent of helmet use. Finally, 
the study design made it impossible to determine whether
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certain characteristics, such as the average number of 
riding hours per month, changed as a result of injuries.

Family physicians can play an important role in efforts 
to reduce riding injuries. Patients who ride horses should 
be informed of the potentially severe nature of injuries 
associated with riding and encouraged to wear helmets at 
all times when around horses. They should be advised to 
receive training from experienced instructors who have 
completed an accredited horse-safety course. Finally, fam
ily physicians should encourage riding clubs, riding sta
bles, and other organizations that sponsor horse-related 
activities to require appropriate helmet use for all riders.
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