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SUMMARY
Background. Low back pain (LBP) is a widespread condition in sport; it can lead 
to high treatment costs, dropping out of training and competition, decreased quali-
ty of life, and limitations to performance. Moreover, a large number of sport athletes 
suffer from chronic low back pain (CLBP). Among equestrian athletes low back pain 
is accepted as a symptom immanent to the sport.
Methods. The study is a cross-sectional survey conducted using an online cloud-based 
software among competitive Athletes members of the Italian Equestrian Sport Feder-
ation older than 18 years old (n = 40932).
Results. 886 athletes participated in the survey: 21.90% were male and 78.10% 
were female.
LBP had a prevalence of 91.6% and 74.2% for life-time and 1-year respectively, while 
CLBP had a prevalence of 23.9%.
Prevalence of LBP is 61% in Show-jumping, 13.6% in Dressage, 6.3% in Eventing, 
2.9% in Horse Country Riding and 2.2% in Reining.
Weight has a positive association with LBP (O.R. 1.05 95% CI = [1.02, 1.09] p 
< 0.05), while age has a negative association (O.R. 0.95 95% CI = [0.94, 0.98] 
p < 0.05). 
Practicing activity more than 5-6 hours a week has a positive association with CLBP 
(O.R. 1.21 95% CI = [1.05, 1.4] p < 0.05). CLBP is associated with interrupted activity 
(p < 0.001), drugs consumption (p < 0.001) and restriction in participation (p < 0.001).
Conclusions. LBP and CLBP are very common conditions in equestrian athletes and 
their prevalence is higher compared to general population. LBP is more frequent in 
show-jumping compared to other disciplines. Age and weight are associated with life-
time LBP, with, respectively, a negative and positive association. Athletes with CLBP 
showed more disability in activities of daily living (ADLs) and tendency to suspend 
sports more frequently.
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INTRODUCTION 
LBP is defined as pain and discomfort, localized below the 
costal margin and above the inferior gluteal folds, with or 
without referred leg pain. LBP is considered chronic if it is 
present for most of the days in the previous 3 months (1). 

The relationship between low back pain (LBP) and phys-
ical activity has been largely investigated and the role of 
physical activity in the treatment of low back pain is gener-
ally accepted (1, 2).
However, physical activity has been suggested to be both 
a preventive factor and a possible risk factor for LBP (3). 
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There is, furthermore, evidence of an association between 
high physical work-loads and back injury (4). LBP is a 
widespread condition in sport as for the general popula-
tion and, as reported in literature, lifetime prevalence in 
athletes ranges from 1 to 94 % (5, 6). As for the gener-
al population, LBP in athletes can lead to high treat-
ment costs, dropping out of training and competition, 
decreased quality of life, and limitations to performance 
(6, 7). In this context, LBP is a relevant topic for sports 
medicine professionals as well as for athletes, coaches, 
and physiotherapists (6). Moreover, a large number of 
sport athletes suffer from chronic low back pain (CLBP) 
(8). According to published data, equestrian athletes 
have a significantly higher incidence of LBP compared to 
the general population, and this is generally accepted as a 
physiological consequence of sport (9). 
A previous study reported that the highest forces during 
riding are absorbed through the rider’s ischial tuberosi-
ties, pelvis, sacrum, and lumbar spine. That could contrib-
ute to the development of LBP (10). In addition, using an 
inappropriate saddle can be a risk factor for LBP (10, 
11). However, in 3 equestrian disciplines (dressage, show 
jumping and vaulting) significant correlation between the 
intensity of riding or the riding discipline and frequency 
or severity of back pain was not observed. (9) This data 
has been confirmed in another study on a small group of 
elite riders (12). To the best of our knowledge no data 
was available for the Italian rider population.
The purpose of this study is to investigate, through 
a self-reported questionnaire, the prevalence of LBP 
among Italian equestrian athletes; which disciplines in 
equestrian sports are associated with a higher prevalence 
of LBP; how the training and competition levels affect 
the prevalence.
Furthermore, we investigate the prevalence of the CLBP 
and the correlation between training and equestrian 
disciplines. This information would facilitate identifica-
tion of associated factors and the development of preven-
tive strategies in special-risk sport groups. 

MATERIALS AND METHODS

Study design, setting and participants
A cross-sectional survey among athletes members of the 
Italian National Equestrian Federation (FISE) was conduct-
ed from 1st November 2018 to 31st January 2019.
The study conforms to the Reporting of OBservational 
Studies in Epidemiology (STROBE statement) for report-
ing cross-sectional studies and to the Checklist for Report-
ing Results of Internet E-Surveys (CHERRIES). 

All the athletes were asked to complete an online ques-
tionnaire on LBP through SurveyMonkey website (13). To 
complete the questionnaire all the participants had to accept 
the consent form describing purposes and procedures of the 
study and privacy policy. Athletes were informed about the 
survey through the official (FISE) website and the related 
social network pages, such as Facebook, Instagram, and 
WhatsApp. Furthermore, equestrian centers were informed 
through email sent by FISE.
Exclusion criteria were the presence of neurological disease, 
thus, paralympic riders were excluded. 
All the athletes aged 18 or more, members of the FISE, were 
invited to answer the questionnaire. 
According to the FISE database there were 40932 athletes 
eligible for the questionnaire, 37.68% were male and 
62.32% female. 20704 (50.58%) were competitive athletes 
(8192 males, 12512 females).
20228 (49.42%) were recreational athletes (7232 males, 12996 
females). The minimum sample size to reach was 655; it was 
calculated with a confidence level of 99% and a confidence 
interval of 5 by Creative Research Systems survey software. 
Ethical approval was obtained from the Committee for the 
Authorization of Departmental Research (CARD) of the 
University of Rome “Foro Italico” (case CAR 2018/19).
The study meets the ethical standards of the journal (14).

Survey monkey
We used the online survey cloud-based software “SurveyMon-
key” (Palo Alto, California, USA, www.surveymonkey.com), 
that is a software commonly used in cross-sectional studies. 
All questionnaires were anonymous and voluntary. The 
Survey was released in November 2018 and remained open 
for twelve weeks. If the survey link was accessed, it contained 
an opening message relaying the survey’s intent, privacy 
policy, and investigator details. Skip logic was programmed 
into the survey so that respondents did not have to answer 
not applicable questions. Because of this, not all respond-
ents received every question. Ten minutes was the expected 
time calculated by SurveyMonkey to complete the survey. 
The software does not permit a double access.
For the extraction data, answers were reported on an Excel 
file for the Statistician, who was not aware of participants’ 
IP address. No randomization was used. 

Questionnaire
The questionnaire was made up by 28 question based on the 
standardized Nordic questionnaires that have been devel-
oped and validated in order to study the prevalence of occu-
pational musculoskeletal symptoms (13). It has been vali-
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dated in Italian and used in a previous study among Italian 
athletes population (15, 16). 
The LBP prevalence was defined according to the recom-
mendations for standardized definitions of LBP in preva-
lence studies (17).
Questions regarding LBP and its characteristics are report-
ed in table I.
A two-sided anatomical drawing was included in the form 
to identify the back-pain localization.
The severity of LBP was measured by the 11-point (0-10) 
Numeric rating scale (NRS). 
Moreover, additional questions were asked in order to evaluate 
the correlation between LBP and athletic training other than 
equestrian sport, the athletes’ opinion about LBP in equestri-
an sports, the impact of LBP on athletes’ performance.
The form included also demographic questions about age, 
gender, height, weight, career duration (number of years of 
competition in the relevant sport), weekly training volume 
(hours) and presence of known musculoskeletal disorders 
(scoliosis, previous fractures, valgus/varus knees), discipline 
practiced, sport license to ride. A Pain Self Efficacy Ques-
tionnaire were also proposed to athletes with CLBP (17).

Low back pain 
LBP is defined as pain and discomfort, localized below the 
costal margin and above the inferior gluteal folds, with or 
without referred leg pain. We classified LBP as chronic if 
it was present for most of the days in the last 3 months (1). 

Self-efficacy
Pain-related self-efficacy is a person’s confidence in his or 
her ability to minimize the impact of pain on physical and 
psychological functioning, activities and participation. 

Competitive athletes
Athletes were considered competitive if having sport license 
as Grade 1 (G1), Grade 2 (G2) or any of B license (B) (18). 

Disciplines
Briefly, show jumping is an equestrian discipline in which 
a rider’s horse is jumped over an array of obstacles. The 
predominant pace of the horse is the canter. In Dressage, 
riders use their seat and pressure from knees and reins as 
communication to control the horse to such an extent that 
they can perform a set of complex figures in the paces of 
walk, trot, and canter. Eventing is a combination of Dres-
sage, Cross-country, and Jumping, riders use the same horse 
for each phase of competition.
Show jumping, dressage and eventing are also called Olym-
pic Disciplines. Endurance is a long-distance competition 
against the clock. Vaulting is the sport of gymnastics and 
dance routines performed on horseback and on the longe 
line. Driving involves a carriage pulled by one to four hors-
es. Reining is a judged event designed to show the athletic 
ability of a ranch type horse. These are called Non-Olym-
pic Disciplines. All the recreational activities conducted in 
the country are defined Country Horse Riding.

Weekly training volume
We identified 6 groups according to the hours of training:
Group 1: 1-2 hours/week.
Group 2: 3-4 hours/week.
Group 3: 5-6 hours/week.
Group 4: 7-12 hours/week.
Group 5: 13-18 hours/week.
Group 6: more than 19 hours/week.

Table I. Questions regarding LBP and its characteristics.

The time frame of prevalence of LBP* (in life, the last year, the last 6 months, the last three months, the last month).

The site of low back pain.

The duration of symptoms.

The frequency of symptoms.

The severity of low back pain measured by NRS**.

Secondary disabilities and/or limitation in participation (limitation of ADL*** and suspension from training).

Consultation with Health Care Professionals (physician, physical therapist, osteopath).

The use of drugs to control low back pain.

LBP* = low back pain; NRS** = numeric rating scale; ADL*** = daily living activity.
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Statistical analysis
The mean with standard deviation (SD) was used, while 
median and 25th-75th percentile were used for other contin-
uous variables. Count and percentages were reported for 
categorical factors.
Association between LBP and binary characteristics were 
investigated with Pearson chi square test. A p-value of 
0.05 was considered statistically significant. The univariate 
impact of baseline characteristics of equestrian athletes on 
LBP was assessed by means of a univariate and multivari-
ate logistic model. Odds ratio (OR) and 95% CI were esti-
mated. A p-value of 0.05 was considered statistically signif-
icant. Statistical analyses were carried out using software 
STATA (StataCorp. 2019. Stata Statistical Software: Release 
16. College Station, TX: StataCorp LLC.).

RESULTS

Population
886 Italian equestrian athletes fulfil the survey. The average 
time to complete the survey was 3 minutes and 59 seconds.
Participant characteristics are presented in table II.
The mean age of the athletes who completed the question-
naire was 33.2 years ± 13.3.
Considering years of practice, the median value was 16 
(10-25) years while the median weekly hours of training was 
5.5 hours (3.5-9). 
35% of athletes follow a physical training plan for eques-
trian sport. The prevalence of LBP is reported in table III. 
The athletes declaring at least one episode of LBP were 
812 (91.6%), while 658 athletes (74.2%) suffered from 

Table II. Descriptive data of the partecipants (n = 886). 

Variables

Gender Women: 78.1% Man: 21.9%

Age (years), mean (SD) 30.6 ± 11.9 40.6 ± 13.8

Height (cm), mean (SD) 166 ± 6.4 177 ± 6.8

Weight (Kg), mean (SD) 60.1 ± 9.3 76.5 ± 10.7      

Discipline* S.J. 65.01%
Dr 15.01%    
Eve 8.01%   
Co 3.49%  
Rei 2.48% 
End 1.24%
Vau 1.02%  
Dri 0.68%
Oth 3.06%

Sport license** B: 31.50%
G1: 41.14%
G2: 11.88%
N.C.: 15.47%

WTV (hours), median (25°-75° percentile) 5.5 (3.5-9)

Years of sport practice (years), mean (SD) 18.70 ± 11.59

Athletic training Yes: 35.35%
No: 64.65%

Musculoskeletal disorders (n = 701)*** Sco: 30.24%
Fract: 19.40%
Foot: 17.12%
Knee: 10.13%    
DLL: 6.13%
Other: 52.64%    

*Discipline: S.J. = Show jumping, Dr = Dressage, Eve = Eventing, Co = Country Horse Riding, Rei = Reining, End = Endurance, Vau = Vaulting, Dri = 
Driving, Oth = Other. **Sport License: B, G1, G2 = Competitive, N.C. = Non-Competitive. ***Musculoskeletal disorders: Sco = Scoliosis, Fract = Previ-
ous Fractures, Foot= Flat Foot/Pes Cavus, Knee = Varum/Valgus Knee, DLL= Lower Limb Dismetria WTV = Weekly training volume.
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LBP over the last year and 212 (23.9%) during the last 
three months.
In figure 1 are showed frequency and duration of 
episodes of LBP.
The mean intensity of pain during the last event was 5.75 
± 2 on NRS.
Table III shows disorders and remedies among patients with 
LBP. Particularly, 214 athletes (26.40%) suffered physical 
disability during the last event of LBP. Among the athletes 

(62.80%) who sought care or treatment, 61.69% consulted a 
physical therapist, 44.01% an osteopath and 36.74% a medi-
cal doctor. Several athletes recurred to more than one special-
ist and 510 athletes (62.80%) used drugs to control LBP.
Table IV reports prevalence of LBP among disciplines. 
Table V shows results of univariate and multivariate logis-
tic regression. 
Weight is a strong risk factor (O.R. 1.05) for LBP (p < 0.05), 
while age (O.R. 0.95) is a protective factor (p < 0.05). 
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Table III. Prevalence and disorders for athletes with low back pain. 

Prevalence, disorders and remedies N (percentage) 

Lifetime Prevalence 812 (91.6%)

1 year prevalence 658 (74.2%)

6 months prevalence 575 (64.8%)

Last month prevalence 409 (46.2%)

CLBP prevalence* 212 (23.9%)

Pain Intensity (measured by NRS)** 5.75 ± 2

Disability in ADL***
No
Yes

812
598 (73.6%)
214 (26.4%)

Break of practice
No
Yes

812
581 (71.5%)
231 (28.5%)

Recourse to cures
No
Yes

812
297 (36.6%)
515 (63.4%)

Drugs
No
Yes

812
510 (62.8%)
302 (37.2%)

CLBP* = Chronic Low Back Pain; NRS** = Numeric Rating Scale; ADL*** = Daily Living.

Figure 1. Number and durations of episodes of LBP.
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Table IV. Results of univariate and multivariate logistic regression. 

Disciplines N*    Absence of LBP N* Presence of LBP Total P-value

Showjumping 35      (6.08%)       [3.95%]  541     (93.92%)        [61.06%] 576 P < 0.001

Dressage 12      (9.02%)       [1.35%]  121     (90.98%)        [13.65%]  133 P < 0.001

Eventing
Country                                                     

15    (21.13%)       [1.69%]
  5        (16.13)       [0.56%]

   56     (78.87%)          [6.32%]
   26     (83.87%)            [2.9%]   

   71
   31

P < 0.001
P < 0.001

Reining   2      (9.09%)       [0.22%]    20     (90.91%)          [2.25%] 22 P < 0.001

Endurance
Vaulting
Driving
Other

  2    (18.18%)       [0.22%]
  0           (0%)            [0%]
  1    (16.67%)       [0.11%]
  2      (7.41%)       [0.22%]

     9     (81.82%)          [1.01%]
     9        (100%)          [1.01%]
     5      (83.33%)         [0.56%]
   25      (92.59%)         [2.82%]

   11
    9
    6
  27

Total 74                           [8.35%]  812                             [91.64%] 886

*N = absolute frequencies; in parentheses = percentage on discipline; in bracket = percentage on total of athletes. LBP=Low Back Pain.

Table IV. Prevalence of LBP among disciplines.

LBP Life Odds Ratio Std. Err. z P > |z| [95% Conf. Interval]
Gender
Training Volume
Height
Age
Weight

 .7073884
1.015162
 .9965284
 .9616708
1.056394

.2962902

.0266603

.0237114

.0100303

.0194186

- 0.83
 0.57
- 0.15
- 3.75
 2.98

0.409
0.567
0.884
0.000
0.003

    .3112659
    .9642306
    .9511218
    .9422113
  1.019011

1.607623
1.068783
1.044103
 .9815322
1.095147

Other Phy.Act.*  .8666244 .2364385  - 0.52 0.600     .5076919 1.479318

LBP 1 Year Odds Ratio Std. Err. z P > |z| [95% Conf. Interval]
Gender
Training Volume
Height
Age
Weight

1.423758
.9862864
.9962784
.9574858
1.000583

.4779299

.0197851

.0183325

.0082729

.0123024

1.05
- 0.69
- 0.20
- 5.03
0.05

0.293
0.491
0.839
0.000
0.962

.7374001

.9482608

.9609876

.9414077

.9767586

2.748965
1.025837
1.032865
 .9738385
1.024988

Other Phy.Act.* .6603239 .1408023 -1.95 0.052 .4347639 1.002907
Chronic LBP Odds Ratio Std. Err. z P > |z| [95% Conf. Interval]

Gender
Age
Training Volume:

.8595537

.9241299
.2567001
.2286571

- 0.51
- 0.32

0.612
0.750

.4787041

.5690108
1.543401
1.500878

3-4 hours

5-6 hours

7-12 hours

13-18 hours

> 19 hours

1.137759

2.883225

2.275042

3.269185

2.864249

.5068456

1.273646

1.013908

1.747812

1.488436

0.29

2.40

1.84

2.22

2.02

0.772

0.017

0.065

0.027

0.043

.4751814

1.213014

.949813

1.146462

1.034368

2.724213

6.853167

5.449302

9.322218

7.931334
Sport License .6378679 .2127536 - 1.35 0.178 .3317585 1.226421

Other physical activities*.
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Gender, hours of training or height were not identified as 
risk factors for LBP.
Analyzing sport license, competitive and non-competitive 
athletes did not show a significative association with pres-
ence of LBP. 
With regard to CLBP, we found a weakly significative asso-
ciation with training volume. 
Investigating associated factors, we found that female, such 
as younger athletes, are more prone to CLBP; nevertheless, 
associations were not significative (p > 0.05).
Relating to weekly training volume, athletes who ride 5-6 
hours (O.R. 2.88), 13-18 hours (O.R. 3.27) or more than 19 
hours per week (O.R. 2.86) have a risk to develop CLBP 
higher than 1-2 hours per week. CLBP is associated with 
interrupted activity (p < 0.001), drugs consumption (p < 
0.001) and restriction in participation (p < 0.001). More-
over, athletes with CLBP believe that LBP has affected 
their performance and that LBP is a significative condition 
among equestrian athletes (p < 0.05).
The athletes reporting CLBP over the last three months 
were asked to complete the Pain Self Efficacy questionnaire 
(PSE). The mean value of the questionnaire was 37.6 ± 13.5. 
Correlation between NPRS and PSE questionnaire was  
- 0.28 while Scale reliability coefficient was 0.9458.
In figure 2 correlations between NPRS and each question of 
PSE questionnaire are shown.

DISCUSSION

Low back pain
The findings of this study clearly show that LBP is very 
common among Italian equestrian athletes with a life-time 
and 1 year prevalence of 91.6% and 74.2% respectively.
Prevalence of LBP among equestrian athletes appear to be 
higher than in general population. According with literature 
65-80% and 22-65% are the life and 1-year rates for gener-
al population, while 24-66% was the 1 year rates found in 
athletes (6, 19). However, these data come from studies 
which adopted different definition of LBP and investigated 
population samples of different age. For this reason, these 
data should be compared with care. 
It is not possible to compare prevalence data between equestri-
an sport and other sports. This is due to methodological heter-
ogeneity of the studies present in literature, as reported in a 
systematic review by Trumpeter et al. (6). Compared to previ-
ous studies on equestrian athletes, we found higher rates of 
LBP. These findings should be considered with caution (9, 11). 
Nevertheless, the prevalence of LBP in younger athletes is 
rising, it remains lower than in adults. Conversely, we found 
that age is a protective factor against LBP, young athletes 
are more at risk compared to the older. Our hypothesis is 
that training sessions of younger athletes are more intense 
compared to that of older athletes; moreover, older athletes 
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Figure 2. NPRS and PSE questionnaire correlation 
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could have a better technical competence compared to 
younger and that can decrease spinal loads while riding. This 
hypothesis needs to be confirmed in prospective studies. Male 
athletes reporting LBP were about 20% but statistical anal-
ysis have not found significant association with gender and 
this is in agreement with previous study on equestrian sport 
(9). Investigating disciplines, we found a strong association 
with LBP: in Show Jumping it appeared to be more frequent 
(94% of athletes) compared to other disciplines, while in 
eventing it was less frequent (79% of athletes). Our results 
differ from data reported by Kraft et al., but this finding 
could be explained by the different sample size (9). As found 
by Kraft et al., we confirm that gender and training volume 
were not associated with LBP (9). Previous studies found a 
correlation between weekly training volume and LBP (2, 5). 
For example, in speed skaters and rowers training volume is 
a risk factor for back pain. On the other hand other studies 
on rowers or soccer players did not found this correlation (6). 
In our study training volume was not found to be related to 
LBP, this indicate that sport-specific differences might lead 
to different loads on the spine, but in literature there is not a 
consensus on this topic (20). As previously reported, training 
volume, years of sport and practicing other physical activity 
have not significative association with LBP (6, 21). 
The association between weight or Body mass index (BMI) 
and LBP in general population and in athletes is well known 
(21, 22). It is confirmed that weight is a strong risk factor in 
equestrian athletes but it was not found a correlation with 
height or BMI. 

Chronic low back pain
CLBP prevalence was 23.9%, this value is similar compared 
to 23% found in general population (1). 
Despite CLBP was more frequent in female and young-
er athletes, we did not find correlation with gender, age, 
weight, disciplines, or sport license.
Considering weekly training volume, we found that prac-
ticing equestrian sport 5-6 hours/week or more has a weak 
association with CLBP. CLBP might be related to altera-
tions of neuromuscular control as reported by Català et al. 
but this is only an aspect of the multifactorial etiology of 
CLBP, comprising psycho-social factors (23). 
Analyzing psycho-social aspects, the athletes with CLBP 
showed more disability in ADL and they tend to suspend 
sports activity more frequently. Moreover, they habitually 
use painkillers and non-steroid anti-inflammatory drugs to 
manage LBP, however it is known, according to internation-
al guidelines, that excessive use of drugs does not provide 
adequate clinical benefit in CLBP (1). 
Athletes with CLBP reported limitations in performance, and 
they believed that LBP is a widespread condition among riders.

To summarize, the impact of psycho-social aspects is 
distinctly associated with CLBP among equestrian athletes 
and this is in accordance with Hasenbring et al. (24). The 
most important aspect considered in CLBP is self-efficacy, 
notwithstanding, we did not find any correlations between 
the severity of pain and self-efficacy (25). 

Strengths and limits
This is the first study on the Italian equestrian population 
and the sample size reached is the largest compared to simi-
lar previous study in equestrian sport.
Since it is not possible to have knowledge of how many 
athletes were aware of the questionnaire, we cannot estab-
lish the response rate. We did not analyze by logistic regres-
sion some disciplines, considering the little sample size. 
Additionally, athletes with LBP could have been more likely 
to fulfil questionnaire; for this reason, responder bias must 
be taken into consideration.
It should be taken in consideration that a large part of the 
sample practiced physical training for equestrian sport, and 
this can lead to a change in the results found.
Granted that this is a cross-sectional study, the results show 
only correlations and not causations.

CONCLUSIONS
LBP and CLBP are very common conditions in equestrian 
athletes and their prevalence is higher compared to general 
population. LBP is more frequent in show-jumping compared 
to other disciplines. Age and weight are associated with life-
time LBP, with, respectively, a negative and a positive asso-
ciation. One fourth of Italian riders suffer from CLBP and 
psycho-social aspects related to CLBP need to be further inves-
tigated. Equestrian athletes with CLBP showed more disability 
in ADLs and tendency to suspend sports more frequently.
Further studies are needed to identify risk factors for 
LBP and CLBP to realize prevention strategies in eques-
trian sport. 
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