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Abstract

:

Lower back pain is prevalent in equestrian athletes, but its prevalence and associated factors are unknown in the Portuguese equestrian population. A questionnaire regarding lower back pain and possible associated factors was answered by 347 respondents. Of the respondents, 214 (61.7%) stated having experienced lower back pain in the past 12 months and therefore completed the Roland Morris disability questionnaire. Among the latter, 63.1% stated that lower back pain impaired their performance. The probability of suffering from lower back pain was higher in individuals with higher weekly riding workloads, who reported equestrianism as their main occupation, and who performed daily stable duties. Considering a Roland Morris disability score of 4 as the cut-off value for dysfunction, this sample had an average score of 5.39 ± 4.42. Individuals who stated equestrianism was their main occupation showed a significantly higher risk (OR = 1.759, p = 0.041) of exhibiting a score ≥ 4 than those who stated equestrianism as a hobby. Age (p = 0.029), body mass index (p = 0.047), and daily performance of stable duties (p = 0.030) were also associated with a higher Roland Morris disability score. Further research is needed to understand the full impacts of lower back pain in Portuguese equestrian athletes.
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1. Introduction


Equestrian sports science is an emerging field [1] that is often based on experimental learning and tradition, instead of being centred on scientific knowledge [2]. Additionally, it has been predominately focused on the horse, while the analysis of the rider has expanded only in the last two decades [2]. To understand the various demands, dangers, and opportunities riders face, it is essential to use scientific, evidence-based investigation methods [3].



Compared with other sports, the career of equestrian athletes can be very long, with children starting highly competitive pony divisions at the ages of 5 and 6 [4] and riders competing at an Olympic level in their 60’s and 70’s [5]. As such, according to Long Term Athlete Development, equestrianism is categorized as an “early start-late specialization” sport [6]. Furthermore, horse riding is a hazardous activity, with one-fifth of all equestrians suffering serious injuries during their riding careers. Hence, research has mainly focused on acute riding injuries, but over-use injuries, repetitive strain, and lifestyle during long equestrian careers could cause chronic pain [7].



The appropriate position of the rider on the horse is “upright, balanced, elastic, solid and interactive”, the shoulder, hip, and heel should be in alignment [3], the pelvis in a neutral position, keeping a controlled upright trunk and adapting to the horse’s movements [6]. Riders with a correct riding position are most likely to achieve optimal performances but also reduce the risk of falling of the horse and possible injury [3]. The horse–rider relationship requires clear communication, and the rider must maintain balance and posture to be able to administer predictable cues (called aids) to communicate with the horse [6]. However, chronic pain may impair the rider’s balance and posture.



Equestrian sports entail substantial and repetitive compressive mechanical forces primarily absorbed by the vertical axis of the rider’s body, notably, the lumbopelvic–hip complex [4,8,9]. The repetitive nature of training imposes significant demands on the musculoskeletal system, leading to muscle tightness [8,10], as the rider’s postural control relies heavily on coordination and neuromuscular awareness of the core and back musculature [7,11]. Although the primary cause of injury in equestrian athletes is falling of the horse [7,12], pain due to overuse or chronic injuries can diminish balance, physical performance, and sports participation, impacting athletes’ success [5,6,7]. Despite injuries and pain, equestrian athletes often continue to train and compete because of various factors, such as pressure from sponsors and horse owners [7], which in turn may contribute to aggravated injuries, impair competitive success, and compromise their overall wellbeing. Furthermore, horses are trained to recognize subtle cues; a rider overcompensating because of pain can cause training difficulties [4] and discomfort for their equine partner.



Lower back pain (LBP) can be defined as pain and/or discomfort localized below the costal margin and above the inferior gluteal folds [9]. Physical activity is both a preventive and a possible risk factor for LBP [9]. In 2020, LBP afflicted 619 million individuals worldwide, with projections suggesting an increase of up to 843 million cases by 2050, mainly due to population growth and ageing [13]. LBP is the most common chronic injury in equestrian athletes [7,8], and its incidence is higher in equestrian athletes than in other athletes and the general population [9,10]. The main risk factors that have been reported for LBP in equestrian athletes are the practice of the sport itself, because of its specific features, as described above [8], the level of expertise in the sport, consequences of acute trauma and its poor recovery [1], asymmetric posture [8,10], poor postural control [11], the cushioning and depth of the saddle seat [9,14], lack of balance, stability, and alignment at the pelvic level [10,11]. Equestrian athletes with LBP tend to have affected performance (due to distraction caused by the pain), a higher risk of falling due to earlier onset of fatigue [7,8], and a reduced ability to maintain the correct riding position and synchronize with the horse’s movements [7].



Measuring the functional outcomes in individuals with LBP has been performed using a variety of validated questionnaires, of which the most widely accepted are the Roland Morris and Oswestry questionnaires [15]. The Roland Morris disability questionnaire is a tool that enables a discriminating outcome measure in LBP [16]. It has previously been used to measure the impact of LBP on everyday functioning [17] and has been translated into several languages [15] and validated for the Portuguese population [18]. Stratford and Riddle [19] defined a threshold score of 4 in the Roland Morris disability questionnaire as a reasonably accurate value to discriminate patients according to their functionality in everyday living.



The purpose of this observational cross-sectional study is to investigate the prevalence of LBP in Portuguese equestrian athletes and to gain insight into the primary factors or possible causes leading to LBP in this population.




2. Materials and Methods


2.1. Participants


An online questionnaire was designed using LimeSurvey (https://www.limesurvey.org/pt, accessed on 10 March 2023). Participants were equestrian athletes over 18 years old, federated in the Portuguese Equestrian Federation in 2022 and/or 2023. Participation was anonymous and voluntary, and consent was given prior to opening the questionnaire. The questionnaire was disseminated using social media (Facebook, Instagram, and WhatsApp) and by asking those answering the questionnaire to share the link with other horse riders and on their social media pages (a so-called snowball sampling technique). Prior to publication, the questionnaire was submitted to a small sample of subjects and evaluated by an expert panel for validation. According to data reported by the Portuguese Equestrian Federation, in 2021, there were 8076 registered practitioners, of which about 3500 were senior-level athletes (over 18 years of age). The questionnaire was available online for two and a half months (from 10 April to 29 June 2023) when the minimum number of valid responses was obtained (347), reaching approximately 10% of the senior-level equestrian athletes enrolled in the Portuguese Equestrian Federation. The sample size was calculated with a confidence level of 95%, a confidence interval (margin of error) of 5%, and assuming a 50% response distribution using Raosoft ® sample size calculator [20].




2.2. Questionnaire


The questionnaire comprised 50 questions divided into 7 sections, taking approximately 10 min to complete. The first section covered demographic data (age, sex, height, and weight), while the second delved into equestrian sports practices (years of practice, weekly practice hours, and federated discipline). The third section addressed other sporting activities and routines, while the fourth focused on injuries and lower back pain, based on the questionnaire priorly used on Italian equestrians [19]. Lower back pain was defined as pain, discomfort, or numbness in the lower back area, and an accompanying illustration was provided to aid participants. The fifth section queried pain experienced during daily equestrian practices, while the sixth explored related routines and characteristics. The seventh and final section contained the Roland Morris disability questionnaire [16,18]. This tool comprises a 24-item set that patients are asked to endorse (score 1) or leave blank (score 0), and results in a total score (Roland Morris disability score, RMDS) between 0 and 24, where higher values correspond to higher levels of pain-related disability [19]. A translation of the questionnaire is presented as Supplementary Material 1.



A threshold value of 4 was considered to classify patients with LBP as functional or dysfunctional, according to a previous study that considered this threshold to provide reasonable accuracy in distinguishing between lower back pain adult patients who met their functionality goals and those who did not [19]. Sections five and seven were exclusively presented to respondents who reported experiencing LBP in the past 12 months. For further analysis, the Body Mass Index (BMI) was calculated by dividing the person’s weight, in kilograms, by their height, in meters squared; individual BMI was classified into the following categories: underweight, normal weight, overweight, and obese [21].




2.3. Statistical Analysis


Statistical treatment of data was performed using SPSS version 27.0 (IBM SPSS Statistics, Armonk, NY, USA) [22]. The normality of the distribution for each continuous variable (age, height, body mass, body mass index, RMDS) was examined using the Kolmogorov–Smirnov and Shapiro–Wilk normality tests. Variables revealed a non-normal distribution and hence, non-parametric tests (Mann–Whitney U, Kruskal–Wallis, Chi-square contingency coefficient) were used.



Regression models included univariate binary logistic models (to calculate unadjusted odds ratios for categorical variables, considering the presence or absence of LBP, and a Functional/Dysfunctional RMDS, as binary categorical outcomes), multivariate binary logistic models (to calculate adjusted odds ratios for categorical variables, considering the presence or absence of LBP, and a Functional/Dysfunctional RMDS as binary categorical outcomes), and multivariable linear regression (to calculate regression coefficients for continuous variables, considering RMDS as the dependent variable). In the multivariable models, variables were screened for independence of observations (Durbin–Watson statistic), linear relationships (observation of partial regression plots), homoscedasticity, multicollinearity, and approximate normality of residual distribution, using the multiple regression procedures in SPSS.



Taking the former regression results into account, several Generalized Linear Models (GenLM) were computed, and adjustment to the data was compared using Akaike Information Criteria (AIC) values. The GenLM that best suited the data was a main effects model that included RMDS as the dependent variable, equestrianism as the main occupation (yes/no) and daily performance of stable duties (yes/no) as predictors, and age and BMI as continuous covariates, outperforming the null (intercept) model, according to an Omnibus test (p = 0.002). The model considered a Gamma distribution of RMDS, and the relationship between RMDS and the predictors and covariates via a Log link function. The raw values for the covariates age and BMI were computed in the model. Estimated Marginal Means (EMMs) were adjusted for the average covariate values, as means for the reduction in the standard error due to a significant association between the covariates and the continuous dependent variable (RMDS).





3. Results


3.1. Demographics and Anthropometric Data


Of the 347 respondents, 40.1% were enrolled as show jumping riders, 22.8% as dressage riders, and 21.9% as general riders (including equestrians not involved in national competitions, rider instructors, and other officials). The remaining disciplines had minor representation within the sample. Female and male respondents represented 58.8% and 41.2%, respectively. Male respondents were older, taller, and heavier than females, and their BMI was higher, even though the average BMI fell in the normal weight category for both sexes (see Supplementary Material S2—Table S1).



In our sample, 21.3% of respondents were 35 years old or older. This proportion was 23.1% in those who considered equestrianism their main occupation, and 19.8% in those who did not, although the difference was non-significant (p = 0.455).



Overall anthropometric data, years of practice (means ± standard deviations) and sex (female/male) are presented in Table 1, as well as the results of a Mann–Whitney U test and a Chi-square test (for sex) that compared the group that stated that equestrianism was their main occupation with the group that stated it was not. No significant differences were found for anthropometric data, but years of equestrian practice were significantly higher (p = 0.004) in the group that stated their main occupation was equestrianism. Of the female respondents, 41.2% stated equestrianism was their main occupation, compared with 53.1% of the male respondents (p = 0.028).




3.2. Prevalence of Lower Back Pain in the Past 12 Months


The overall prevalence of lower back pain was 61.7% (95% confidence interval: 56.5–66.6%), with no significant differences between women and men (64.2% vs. 58.0%, p = 0.243). Prevalence in the group that stated equestrianism was their main occupation was not statistically different from the one presented in the group that did not (67.5% vs. 56.7%, p = 0.087). Among the main occupation equestrians, the prevalence of LBP showed no significant differences between women and men (67.9% vs. 67.1%, p = 0.914). The same was observed in the group of hobby equestrians (female prevalence: 61.7%, male prevalence: 47.8%, p = 0.066). A significant association between lower back pain and riding discipline could not be found (p = 0.590) (see Supplementary Material S2—Table S2).




3.3. Factors Associated with the Presence of Lower Back Pain in the Past 12 Months


The unadjusted odds ratio (OR) and 95% confidence intervals were calculated for each variable (Table 2). The occurrence of LBP in the past 12 months was associated with a higher weekly workload (p = 0.045), equestrianism as a primary occupation (p = 0.039), and daily involvement in stable duties (p = 0.029). There was no significant association between LBP in the past 12 months and the practice of other sports or performing warm-up exercises before riding.



A binary logistic regression model correctly predicted 63.1% of the LBP outcomes and presented a significant Omnibus test result (p = 0.024). Adjusted ORs were non-significant for all variables (see Supplementary Material S2—Table S3).



As expected, the rate of individuals who rode 7 or more hours per week and who performed daily stable duties was higher in the group that considered equestrianism as the main occupation compared with the group that considered it a hobby (see Supplementary Material S2—Table S4). The results of the Mann–Whitney U tests showed no significant differences between groups with and without LBP in the past 12 months regarding age, BMI, and years of equestrian practice (see Supplementary Material—Table S5).




3.4. Factors Associated with the Roland Morris Disability Score (RMDS) in Individuals Who Experienced LBP in the Past 12 Months


From the 214 respondents (61.7%) who stated having felt LBP in the past 12 months and responded to the Roland Morris disability questionnaire, an RMDS of 5.39 ± 4.42 was calculated (mean ± standard deviation).



Mann–Whitney U tests and Kruskal–Wallis tests found no significant differences in RMDS due to sex (p = 0.304), age class (p = 0.309), or BMI category (p = 0.065) but found a significant difference in RMDS between riders that stated equestrianism was their main occupation and those that did not (means ± standard deviations: 6.10 ± 4.74 vs. 4.67 ± 3.97, p = 0.017). Within these respondents, 135 (63.1%) considered that LBP impaired their performance, 91 (42.5%) felt that LBP was aggravated while riding, and 58 (27.1%) and 56 (26.2%) felt that LBP was aggravated while cleaning/grooming and lunging horses, respectively, and 118 (55.1%) felt that LBP as aggravated while “mucking out” (removing manure and dirty bedding from horse stalls).



The multiple linear regression model for RMDS was statistically significant (p = 0.016) (Table 3), with higher BMI being associated with higher RMDS. The association among RMDS, age, and years of practice was non-significant.



The unadjusted odds ratio and 95% confidence intervals were calculated for each variable (Table 4). There was no association between a Dysfunctional score and sex, weekly riding load, daily stable duties, the practice of other sports, and warm-up exercise before riding. Nonetheless, individuals who stated that equestrianism was their main occupation showed a significantly higher risk (OR = 1.759) of an RMDS ≥ 4 (Dysfunctional) than those who did not.



A binary logistic regression model correctly predicted only 58.4% of the Dysfunctional/Functional RMDS outcomes and presented a non-significant Omnibus test result (p = 0.297). However, a similar model applied separately to equestrians in the main occupation and the hobby groups revealed different results in both groups. In the main occupation group, the model presented a non-significant Omnibus test result (p = 0.296), while in the hobby group, the same test presented a significant result (p = 0.018), and the model correctly predicted 65.1% of the outcomes. The adjusted OR for daily grooming duties was 4.335 (p = 0.001), while p-values for the remaining variables were non-significant (see Supplementary Material S2—Table S6).



The results of Mann–Whitney U tests showed no significant differences between Dysfunctional and Functional score groups for BMI (p = 0.075) and years of equestrian practice (p = 0.241). However, it showed significant differences in the age of both groups (average age of 28.88 years in the Dysfunctional score group vs. 25.54 years in the Functional score group, p = 0.022).



The effect tests of a Generalized Linear Model are summarized in Table 5, showing significant effects for performing daily stable duties (p = 0.030) and for the age (p = 0.029) and BMI (p = 0.047) covariates. The estimated marginal means (EMMs) for RMDS, with age and BMI fixed at mean values (27.19 years and 23.00, respectively) are shown in Table 6, revealing higher RMDS values for equestrianism as the main occupation and for daily performing of stable duties.





4. Discussion


4.1. Demographics and Anthropometrical Data


In this study, the distribution of female and male equestrian athletes (58.8% and 41.2%, respectively) was apparently more balanced than in similar studies in other countries [5,9,23]. Based on the last available report of the Portuguese Equestrian Federation [24], even though there is an overall predominance of female athletes (67.3%), there is a tendency for a reduced difference between sexes in the senior categories (riders over 20 years of age, with female athletes representing 53.7%). Our sample only included equestrians who were 18 years old or older, and this probably accounts for the balanced distribution between male and female respondents. Nevertheless, a significantly higher proportion of men considered equestrianism as their main activity.



Accordingly, reported data [24] show that 17.2% of Portuguese equestrian athletes are 36 years old or older, while 21.3% of respondents were 35 or older in our sample. This percentage rose to 23.1% in riders who considered equestrianism their main occupation. The average age of respondents was 28.20 ± 11.13 years, but the average number of years of equestrian practice was 16.92 ± 10.55, thus pointing to an early start in equestrian practice. Athletes in disciplines that engage skill (such as equestrian sports, sailing, and shooting) have longer lifespans compared with other athletes, particularly those involved in power disciplines (like boxing, weightlifting, and wrestling) [25]. Previous studies have shown that the equestrian sport does not fit a traditional Long Term Athlete Development (LTAD) model, best adapting to an “early start–late specialization” paradigm and characteristic longevity of the competitive career, even at the elite level competitions [26]. Competitive and general longevity of equestrian careers simultaneously potentiate the development of skills and expertise, but they represent an additional risk for progressive spine degeneration, resulting from repetitive trauma and physical stress on the spine [27].



Apart from the general need to avoid excessive weight because of health concerns and physical performance, equestrian athletes feel additional pressure to maintain a controlled weight because of the following two different factors: the impact of a larger body frame on equestrian performance, namely, in disciplines that convey an aesthetical, subjective judgment, such as Dressage [28], and issues associated with their equine counterpart’s welfare and performance [29]. These issues can probably contribute to justifying that, despite their expanded age span (18 to 72 years old) and the fact that to nearly half of the respondents, equestrianism was not their primary occupation, most respondents (74.1%) corresponded to normal weight or underweight categories.




4.2. Prevalence of Lower Back Pain in the Past 12 Months and Associated Factors


Lower back pain is highly prevalent and the leading cause of life-long disability in the adult population [13]. The previously reported prevalence of LBP in the global adult population ranged from 1.4 to 20.0% [30] with a 12-month prevalence of 38% [31]. However, the reported prevalence of LBP in athletes is higher, with a mean point prevalence of 42%, ranging from 18% to 80%, and rising to 51% when a 12-month prevalence is considered [32]. The reported values of the 12-month prevalence of LBP in equestrian athletes range from 88% to 100% [32], indicating a strong association between LBP and this sport. In this study, a 12-month prevalence of 61.7% was estimated. This value was considerably lower than those reported in previous studies [9,32], which may partially reflect the fact that half of the respondents stated that equestrianism was not their main occupation (non-professionals). In professional respondents, LBP prevalence rose to 67.5%. In this study, a significant association between LBP and riding discipline could not be found, a result consistent with some previous studies [33,34], even though a cross-sectional study in the Italian equestrian athlete population reported a higher prevalence in show jumping athletes when compared with athletes in other equestrian disciplines [9].



In the global population, risk factors for lower back pain include comorbid health conditions, increasing age, as well as obesity, smoking, lack of exercise, and other lifestyle factors [13]. In athletes, strong evidence for higher body weight and moderate evidence for high BMI as risk factors of LBP have been reported, as well as insufficient evidence to indicate age and sex as risk factors [35]. Other authors refer to a history of a previous episode of LBP, high training volumes, periods of load increase, and years of exposure to the sport as risk factors [32]. In this study, we found no significant association between sex, practising other sports, or warming up before riding and the occurrence of LBP. Previous studies have also found no connection among sex [1,9,33], practising other physical activity [9], and LBP in equestrians, even though other authors [5,11] have established that participating in other sporting activities and physical fitness can help equestrian athletes to prevent spinal injury. Age, BMI, and years of equestrian practice were not significantly different between groups with and without LBP in the past 12 months. Regarding the age of equestrians, previous studies report contradictory results, from a higher risk in younger ages [9] to a higher frequency of LBP in older riders [5]. Other authors also failed to find a connection between BMI [8,9,34], length of previous riding experience [8,9], and occurrence of LBP in equestrians.



On the other hand, the probability of suffering from LBP was higher when the weekly riding workload was 7 h or more, when equestrianism was the respondents’ main occupation, and when they performed daily stable duties. These results seem to point to an association between the workload and parallel chores involved in professional equestrian life and 12-month LBP prevalence, in line with the results found in previous studies that reported a weekly riding period greater than 5–6 h [9] and riding professionally [1] as risk factors for LBP in equestrian athletes. Stable duties like “mucking out”, “preparing the bedding”, and sweeping involve a bent and twisted back position most of the time, creating harmful stress loads of the posture [36] and contributing to an increased risk of musculoskeletal problems [37]. In previous studies, riders stated that stable duties were responsible for their pain [5]. To the authors’ knowledge, there is only one study regarding the injury of equestrians in Portugal. Although that study comprised all injuries, and not exclusively LBP, it reported a significant association between the occurrence of injury and the number of days of training per week, years of experience, height and weight of the rider, and practice of another sport [38].




4.3. Roland Morris Disability Score and Associated Factors


To our knowledge, no previous studies have specifically investigated RMDS in equestrian athletes, thus limiting the comparability of the results in this study and suggesting caution in their interpretation. Nonetheless, lower average RMDS have been reported in elite athletes from different sports, in individuals with apparently similar characteristics [39]. The RMDS was previously used to evaluate long-term functional results of equestrians who suffered spinal fractures [40], which reported an average score of 5.5 and a significant correlation between occupational disability and RMDS. In this study, the RMDS of respondents who stated equestrianism as their main occupation was significantly higher than that of those who considered it a hobby.



The results of the GenLM point to a significant effect of age (p = 0.029), BMI (p = 0.047), and daily performance of stable duties (p = 0.030) on the RMDS. As previously discussed, in athletes in general, there is insufficient evidence indicating that age is a risk factor for LBP [35], and some authors reported high training volumes and years of exposure to the sport as risk factors [32]. Our results, on the other hand, point to a significant effect of age but found no significant effects of the latter variables. We suggest that the longer lifespan of equestrians, when compared with other athletes, may have played a part in these results. The importance of BMI as a predictor for LBP has been previously reported in the general population [41,42], and our results suggest that appropriate BMI management is probably important in reducing LBP prevalence in equestrian athletes. As for the effect of performing daily stable duties, our results point to this being a frequent activity for Portuguese equestrians (61.4% of respondents), and even more so for those who considered equestrianism as their main occupation (73.1%). We also reported that within the group that considered equestrianism a hobby, the risk of an RMDS > 4 (dysfunctional) was more than 4-fold greater when daily stable duties were performed. In future works, it would be useful to introduce a measure of the physical fitness of respondents to further investigate risk factors for reduced functionality in equestrians.



Validation of an RMDS of 4 as a threshold in discriminating functionality in athletes and equestrians is advisable, as functionality goals in these populations are probably very different from those regarding LBP patients in the general population. It should also be noted that the average RMDS in the respondents experiencing LBP in the past 12 months was higher than this threshold, pointing to a relevant impact of LBP on the respondents’ quality of life, ability to perform their occupational duties, and competitive performance. Considering the sportive longevity of equestrian athletes [24], it would be beneficial to conduct further research regarding the causes of LBP, as well as strategies that could help its prevention or mitigation, such as specially designed training programs, as the benefits of specific exercise in preventing and improving LBP in athletes have been established in other sports [43].




4.4. Limitations of This Study


Although the questionnaire in this study was validated prior to its publication, it was not properly validated for the population in question. The fact that it was conducted online, with no additional contact with respondents, and no measure of motivations for response, raises the possibility of some bias in the responses. Regarding the Roland Morris disability questionnaire, previous work suggests there is no difference in scores retrieved in online and paper-based responses [44]. However, the only published results found by the authors that used RMDS as a measure of the functional outcome in equestrians [40] concerned patients who suffered spinal fractures, and hence were otherwise clinically followed up, allowing for additional validation. Another limitation is the use of the cut-off value of 4 as a measure of the functional impairment of the respondents since this threshold was established in a population of adult LBP patients undergoing physiotherapy. The authors acknowledged the need for cross-validation of this estimate and evaluation of the stability in the estimated value in people with diverse functional demands [19]. These limitations suggest that the obtained results should be interpreted with caution. In addition, the reported associations cannot be considered causations.





5. Conclusions


For the first time, this study presents the prevalence of lower back pain (LBP) in an apparently representative sample of Portuguese equestrian athletes. A 12-month prevalence of 61.7% was estimated. The probability of suffering from LBP was higher in individuals with higher weekly riding workloads, who reported equestrianism as their main occupation, and who performed daily stable duties. To measure the impact of LBP on the daily functioning of equestrian athletes, we used the Roland Morris disability questionnaire and calculated an average score of 5.39 ± 4.42 (mean ± standard deviation). Among the riders who experienced LBP in the past 12 months, 63.1% considered that it impaired their performance, 42.5% felt that LBP was aggravated while riding, and 55.1% felt that LBP was aggravated while removing manure and bedding from horse stalls. Significant associations among RMDS, age, BMI and the daily performance of stable duties were found. Estimated marginal means, controlling for age and BMI, showed higher scores in equestrians who were involved in daily stable duties. Further investigation should be conducted on the pain assessment of LBP in equestrian athletes and its effects on functionality.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/sports12080207/s1, Supplementary Material 1—Questionnaire; Supplementary Material 2: Table S1: Demographic and anthropometric data of respondents, according to sex; Table S2: Distribution of respondents that reported feeling Lower Back Pain in the last 12 months according to the equestrian discipline Pearson’s Chi-square and p-value; Table S3: Binary logistic regression model for 12-month Lower Back Pain (variables in the equation); Table S4: Odds ratio for rider status (main occupation vs. hobby), weekly riding workload and daily stable duties; Table S5: Age, BMI and years of equestrian practice—comparison of groups with, and without Lower Back Pain in the last 12 months (p-value for Mann-Whitney U test); Table S6: Binary logistic regression model for Dysfunctional RMDS according to rider status (main occupation vs. hobby) (variables in the equation).





Author Contributions


Conceptualization, C.D., O.F., and A.R.; methodology, A.R.; software, O.F. and R.S.; validation, O.F. and A.R.; formal analysis, R.S.; investigation, C.D.; resources, O.F. and A.R.; data curation, C.D. and A.R.; writing—original draft preparation, C.D. and R.S.; writing—review and editing, O.F. and A.R.; visualization, C.D.; supervision, A.R., O.F., and R.S.; project administration, A.R.; funding acquisition, R.S. All authors have read and agreed to the published version of the manuscript.




Funding


The APC was funded by FCT—Fundação para a Ciência e a Tecnologia, grant number UIDB/05064/2020.




Institutional Review Board Statement


This study was conducted as part of Carlota Duarte’s PhD thesis on Human Motricity, and the questionnaire was previously approved by the Ethics Committee of the University of Évora. The anonymity of respondents was assured by both the collecting method and the content of the questionnaire.




Informed Consent Statement


Informed consent was obtained from all subjects involved in this study.




Data Availability Statement


The raw data supporting the conclusions of this article will be made available by the authors upon request.




Acknowledgments


The authors would like to thank the riders who voluntarily agreed to respond to the questionnaire, as well as the Portuguese Equestrian Federation for their contribution to the dissemination of the questionnaire.




Conflicts of Interest


The authors declare no conflicts of interest. The funders had no role in the design of this study; in the collection, analyses, or interpretation of data; in the writing of this manuscript; or in the decision to publish the results.




References


	



Deckers, I.; De Bruyne, C.; Roussel, N.A.; Truijen, S.; Minguet, P.; Lewis, V.; Wilkins, C.; Van Breda, E. Assessing the sport-specific and functional characteristics of back pain in horse riders. Comp. Exerc. Physiol. 2021, 17, 7–15. [Google Scholar] [CrossRef]

	



Williams, J. Performance analysis in equestrian sport. Comp. Exerc. Physiol. 2013, 9, 67–77. [Google Scholar] [CrossRef]

	



Wolframm, I.A. Motor Control of the Rider: On moving and being moved. In The Science of Equestrian Sports: Theory, Practice and Performance of the Equestrian Rider, 1st ed.; Routledge: Abingdon, UK, 2014; pp. 7–14. [Google Scholar]

	



Pugh, T.J.; Bolin, D. Overuse injuries in equestrian athletes. Curr. Sports Med. Rep. 2004, 3, 297–303. [Google Scholar] [CrossRef]

	



Lewis, V.; Nicol, Z.; Dumbell, L.; Cameron, L. A Study Investigating Prevalence of Pain in Horse Riders over Thirty-Five Years Old: Pain in UK Riders Over 35 Years Old. Int. J. Equine Sci. 2023, 2, 9–18. Available online: https://rasayely-journals.com/index.php/ijes/article/view/63 (accessed on 13 July 2023).

	



Lewis, V.; Douglas, J.L.; Edwards, T.; Dumbell, L. A preliminary study investigating functional movement screen test scores in female collegiate age horse-riders. Comp. Exerc. Physiol. 2019, 15, 105–112. [Google Scholar] [CrossRef]

	



Lewis, V.; Kennerley, R. A preliminary study to investigate the prevalence of pain in elite dressage riders during competition in the United Kingdom. Comp. Exerc. Physiol. 2017, 13, 259–263. [Google Scholar] [CrossRef]

	



Cejudo, A.; Ginés-Díaz, A.; Rodríguez-Ferrán, O.; Santonja-Medina, F.; Sainz De Baranda, P. Trunk Lateral Flexor Endurance and Body Fat: Predictive Risk Factors for Lower back pain in Child Equestrian Athletes. Children 2020, 7, 172. [Google Scholar] [CrossRef]

	



Ferrante, M.; Bonetti, F.; Quattrini, F.M.; Mezzetti, M.; Demarie, S. Lower back pain and Associated Factors among Italian Equestrian Athletes: A Cross-Sectional Study. Muscle Ligaments Tendons J. 2021, 11, 344. [Google Scholar] [CrossRef]

	



Cejudo, A.; Ginés-Días, A.; Sainz De Baranda, P. Asymmetry and Tightness of Lower Limb Muscles in Equestrian Athletes: Are They Predictors for Back Pain? Symmetry 2020, 12, 1679. [Google Scholar] [CrossRef]

	



González, M.E.; Sarabon, N. Shock Attenuation and Electromyographic Activity of Advanced and Novice Equestrian Riders’ Trunk. Appl. Sci. 2021, 11, 2304. [Google Scholar] [CrossRef]

	



Pilato, M.; Henry, T.; Malavase, D. Injury History in the Collegiate Equestrian Athlete: Part I: Mechanism of Injury, Demographic Data and Spinal Injury». J. Sports Med. Allied Health Sci. 2017, 2, 3. [Google Scholar] [CrossRef]

	



Ferreira, M.L.; De Luca, K.; Haile, L.M.; Steinmetz, J.D.; Culbreth, G.T.; Cross, M.; Kopec, J.A.; Ferreira, P.H.; Blyth, F.M.; Buchbinder, R.; et al. Global, Regional, and National Burden of Lower back pain, 1990–2020, Its Attributable Risk Factors, and Projections to 2050: A Systematic Analysis of the Global Burden of Disease Study 2021. Lancet Rheumatol. 2023, 5, E316–E329. [Google Scholar] [CrossRef] [PubMed]

	



Quinn, S.; Bird, S. Influence of Saddle Type upon the Incidence of Lower Back Pain in Equestrian Riders. Br. J. Sports Med. 1996, 30, 140–144. [Google Scholar] [CrossRef] [PubMed]

	



Kopec, J.A. Measuring Functional Outcomes in Persons With Back Pain: A Review of Back-Specific Questionnaires. Spine 2000, 25, 3110–3114. [Google Scholar] [CrossRef] [PubMed]

	



Roland, M.; Morris, R. A Study of the Natural History of Back Pain: Part I. Spine 1983, 2, 141–144. [Google Scholar] [CrossRef] [PubMed]

	



Burbridge, C.; Randall, J.A.; Abraham, L.; Bush, E.N. Measuring the Impact of Chronic Lower back pain on Everyday Functioning: Content Validity of the Roland Morris Disability Questionnaire. J. Patient-Rep. Outcomes 2020, 4, 70. [Google Scholar] [CrossRef] [PubMed]

	



Monteiro, J.; Faísca, L.; Nunes, O.; Hipólito, J. Roland Morris Disability Questionnaire-Adaptation and Validation for the Portuguese Speaking Patients with Back Pain. Acta Med. Port 2010, 23, 761–766. Available online: https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/728 (accessed on 26 August 2023). [PubMed]

	



Stratford, P.W.; Riddle, D.L. A Roland Morris Disability Questionnaire Target Value to Distinguish between Functional and Dysfunctional States in People with Lower back pain. Physiother. Can. 2016, 68, 29–35. [Google Scholar] [CrossRef] [PubMed]

	



Raosoft Inc. Raosoft Sample Size Calculator. 2004. Available online: http://www.raosoft.com/samplesize.html (accessed on 28 April 2024).

	



Nuttall, F.Q. Body Mass Index: Obesity, BMI, and Health: A Critical Review. Nutr. Today 2015, 50, 117–128. [Google Scholar] [CrossRef]

	



IBM Corp. IBM SPSS, Statistics for Windows (Version 27.0) [Computer software]; IBM Corp: Armonk, NY, USA, 2020.

	



Meyer, H.-L.; Scheidgen, P.; Polan, C.; Beck, P.; Mester, B.; Kauther, M.D.; Dudda, M.; Burggraf, M. Injuries and Overuse Injuries in Show Jumping—A Retrospective Epidemiological Cross-Sectional Study of Show Jumpers in Germany. Int. J. Environ. Res. Public Health 2022, 19, 2305. [Google Scholar] [CrossRef]

	



Federação Equestre Portuguesa, Relatório e Contas. 2022. Available online: https://www.fep.pt/LinkClick.aspx?fileticket=Uqa-1flrOPE%3d&tabid=85&portalid=0&mid=1188 (accessed on 28 April 2024).

	



Kovbasiuk, A.; Ciechanowski, L.; Jemielniak, D. A Taste of Ambrosia: Do Olympic Medalists Live Longer than Olympic Losers? Scand. J. Public Health 2024. [Google Scholar] [CrossRef] [PubMed]

	



Dumbell, L.C.; Rowe, L.; Douglas, J.L. Demographic Profiling of British Olympic Equestrian Athletes in the Twenty-First Century. Sport Soc. 2018, 21, 1337–1350. [Google Scholar] [CrossRef]

	



Tsirikos, A.; Papagelopoulos, P.J.; Giannakopoulos, P.N.; Boscainos, P.J.; Zoubos, A.B.; Kasseta, M.; Nikiforidis, P.A.; Korres, D.S. Degenerative Spondyloarthropathy of the Cervical and Lumbar Spine in Jockeys. Orthopedics 2001, 24, 561–564. [Google Scholar] [CrossRef] [PubMed]

	



Forino, S.; Cameron, L.; Stones, N.; Freeman, M. Potential Impacts of Body Image Perception in Female Equestrians. J. Equine Vet. Sci. 2021, 107, 103776. [Google Scholar] [CrossRef] [PubMed]

	



Challinor, C.L.; Randle, H.; Williams, J.M. Understanding rider:horse bodyweight ratio trends, weight management practices and rider weight perceptions within leisure and amateur riders in the UK. Comp. Exerc. Physiol. 2021, 17, 403–420. [Google Scholar] [CrossRef]

	



Fatoye, F.; Gebrye, T.; Odeyemi, I. Real-World Incidence and Prevalence of Lower back pain Using Routinely Collected Data. Rheumatol. Int. 2019, 39, 619–626. [Google Scholar] [CrossRef] [PubMed]

	



Manchikanti, L.; Singh, V.; Falco, F.J.E.; Benyamin, R.M.; Hirsch, J.A. Epidemiology of Lower back pain in Adults. Neuromodulation: Technol. Neural Interface 2014, 17, 3–10. [Google Scholar] [CrossRef] [PubMed]

	



Wilson, F.; Ardern, C.L.; Hartvigsen, J.; Dane, K.; Trompeter, K.; Trease, L.; Vinther, A.; Gissane, C.; McDonnell, S.J.; Caneiro, J.P.; et al. Prevalence and Risk Factors for Back Pain in Sports: A Systematic Review with Meta-Analysis. Br. J. Sports Med. 2021, 55, 601–607. [Google Scholar] [CrossRef] [PubMed]

	



Kraft, C.; Urban, N.; Ilg, A.; Wallny, T.; Scharfstädt, A.; Jäger, M.; Pennekamp, P. Einfluss der Reitdisziplin und -intensität auf die Inzidenz von Rückenschmerzen bei Reitsportlern. Sportverletz. Sportschaden 2007, 21, 29–33. [Google Scholar] [CrossRef]

	



Kraft, C.N.; Pennekamp, P.H.; Becker, U.; Young, M.; Diedrich, O.; Lüring, C.; Von Falkenhausen, M. Magnetic Resonance Imaging Findings of the Lumbar Spine in Elite Horseback Riders: Correlations With Back Pain, Body Mass Index, Trunk/Leg-Length Coefficient, and Riding Discipline. Am. J. Sports Med. 2009, 37, 2205–2213. [Google Scholar] [CrossRef]

	



Moradi, V.; Memari, A.-H.; ShayestehFar, M.; Kordi, R. Lower back pain in Athletes Is Associated with General and Sport Specific Risk Factors: A Comprehensive Review of Longitudinal Studies. Rehabil. Res. Pract. 2015, 2015, 850184. [Google Scholar] [CrossRef]

	



Löfqvist, L.; Pinzke, S. Working with Horses: An OWAS Work Task Analysis. J. Agric. Saf. Health 2011, 17, 3–14. [Google Scholar] [CrossRef] [PubMed]

	



Löfqvist, L.; Osvalder, A.-L.; Bligård, L.-A.; Pinzke, S. An analytical ergonomic risk evaluation of body postures during daily cleaning tasks in horse stables. Pedro Arezes (Editor). Work 2015, 51, 667–682. [Google Scholar] [CrossRef] [PubMed]

	



Pinto, L.V.; Gouveia, F.C.; Ramalho, J.F.; Silva, S.R.; Silva, J.R. Horseback Riding-Related Injuries in Portugal and Prevention Strategies. J. Sport Rehabil. 2023, 32, 409–414. [Google Scholar] [CrossRef] [PubMed]

	



Noormohammadpour, P.; Khezri, A.H.; Farahbakhsh, F.; Mansournia, M.A.; Smuck, M.; Kordi, R. Reliability and Validity of Athletes Disability Index Questionnaire. Clin. J. Sport Med. 2018, 28, 159–167. [Google Scholar] [CrossRef] [PubMed]

	



Siebenga, J.; Segers, M.J.; Elzinga, M.J.; Bakker, F.C.; Haarman, H.J.; Patka, P. Spine fractures caused by horse riding. Eur. Spine J. 2006, 15, 465–471. [Google Scholar] [CrossRef] [PubMed]

	



Stienen, M.N.; Joswig, H.; Smoll, N.R.; Corniola, M.V.; Schaller, K.; Hildebrandt, G.; Gautschi, O.P. Influence of Body Mass Index on Subjective and Objective Measures of Pain, Functional Impairment, and Health-Related Quality of Life in Lumbar Degenerative Disc Disease. World Neurosurg. 2016, 96, 570–577.e1. [Google Scholar] [CrossRef] [PubMed]

	



Teck, T.S.; Prabowo, T.; Kurniani, N. Correlation between Body Mass Index and Disability in Patient with Chronic Lower back pain. Althea Med. J. 2016, 3, 624–628. [Google Scholar] [CrossRef]

	



Alizadeh, M.H.; Jafari, B.; Amiri, M.R. The Effect of Prevention and Management Protocols on Lower back pain in Athletes—A systematic review. Phys. Treat. 2022, 12, 233–248. [Google Scholar] [CrossRef]

	



Bishop, F.L.; Lewis, G.; Harris, S.; McKay, N.; Prentice, P.; Thiel, H.; Lewith, G.T. A within-subjects trial to test the equivalence of online and paper outcome measures: The Roland Morris disability questionnaire. BMC Musculoskelet. Disord. 2010, 11, 113. [Google Scholar] [CrossRef]








 





Table 1. Anthropometric data and years of practice (mean ± S.D.) and comparison of respondent status (main occupation: yes/no) (p-value for Mann–Whitney U test, and for Chi-square test for sex).
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Total (n = 347)

	
Equestrianism as Main Occupation

	
p-Value




	
Yes (n = 160)

	
No (n = 187)






	
Age (years)

	
28.20 ± 11.13

	
28.36 ± 10.29

	
28.07 ± 11.83

	
0.498




	
Height (cm)

	
169.71 ± 8.93

	
170.46 ± 8.91

	
169.07 ± 8.91

	
0.052




	
Weight (kg)

	
66.94 ± 12.74

	
67.79 ± 12.15

	
66.20 ± 13.21

	
0.166




	
BMI (kg/m2)

	
23.12 ± 3.28

	
23.23 ± 3.10

	
23.03 ± 3.44

	
0.461




	
Years of practice

	
16.92 ± 10.55

	
18.09 ± 9.68

	
15.91 ± 11.16

	
0.004




	
Sex (female/male)

	
204/143

	
84/76

	
120/67

	
0.028











 





Table 2. Odds ratios for factors associated with LBP in the past 12 months.
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n = 347

	
Lower Back Pain in the Past 12 Months

	
Odds Ratio

	
95% Confidence Interval

	
p-Value




	
Yes

	
No






	
Female/male

	
131/83

	
73/60

	
1.297

	
0.837–2.011

	
0.245




	
Rides 7 h or more per week/up to 6 h per week

	
105/109

	
50/83

	
1.599

	
1.028–2.487

	
0.045




	
Main occupation/hobby

	
108/106

	
52/81

	
1.587

	
1.023–2.463

	
0.039




	
Daily stable duties (yes/no)

	
141/73

	
72/61

	
1.636

	
1.051–2.548

	
0.029




	
Other sports (yes/no)

	
114/100

	
80/53

	
0.755

	
0.487–1.171

	
0.210




	
Warm-up before riding (yes/no)

	
40/174

	
17/116

	
1.569

	
0.849–2.899

	
0.151








The reference category for each variable is underlined.













 





Table 3. Multiple linear regression analysis for RMDS.
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	B (SE)
	Beta
	t
	p-Value





	Age
	0.058 (0.047)
	0.134
	1.235
	0.218



	BMI
	0.204 (0.097)
	0.149
	2.112
	0.036



	Years of practice
	−0.003 (0.049)
	−0.007
	−0.066
	0.948







B: unstandardized regression coefficient. SE: standard error.













 





Table 4. Odds ratio for factors associated with Dysfunctional/Functional RMDS.
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n = 214

	
Roland Morris Disability Score (RMDS)

	
Odds Ratio

	
95% Confidence Interval

	
p-Value




	
Dysfunctional

(RMDS > 4)

	
Functional

(RMDS ≤ 4)






	
Female/Male

	
60/46

	
71/37

	
0.6797

	
0.3911–1.1.181

	
0.171




	
Rides 7 h or more per week/up to 6 h per week

	
56/50

	
49/59

	
1.349

	
0.788–2.309

	
0.276




	
Main occupation/hobby

	
61/45

	
47/61

	
1.759

	
1.024–3.023

	
0.041




	
Daily stable duties (yes/no)

	
76/30

	
65/43

	
1.676

	
0.946–2.969

	
0.077




	
Other sports (yes/no)

	
54/52

	
60/48

	
0.831

	
0.485–1.422

	
0.499




	
Warm-up before riding (yes/no)

	
20/86

	
20/88

	
1.023

	
0.515–2.035

	
0.948








Reference category for each variable is underlined.













 





Table 5. Parameter estimates for the GenLM main effects model.
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	Parameter
	B (SE)
	95% Wald Confidence Interval
	Wald Chi-Square
	df
	p-Value





	Intercept
	0.58