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Abstract

The purpose of this study was to determine the effects 
of therapeutic horseback riding (THR) as an interven-
tion to improve the balance of 30 individuals who par-
ticipated in a Professional Association of Therapeutic 
Horsemanship International (PATH INTL) therapeutic 
riding member program. The study lasted 10 weeks, with 
each participant receiving the intervention once a week 
for thirty minutes. The therapeutic riding program in-
cluded several standard components in each session to 
challenge the balance of riders with disabilities. A quasi-
experimental one-group pre-test-post-test design was 
used to examine the effects of THR for a single session, 
short-term 10-week period, and sustained effects after 
the program ended. The Multi-Directional Reach Test 
(MDRT; Newton, 2001) was used to quantify balance 
during the study. Paired t-tests were conducted to exam-
ine a relationship between THR and balance outcomes. 
Recreational therapy applications and research implica-
tions are also discussed.
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Introduction
Approximately 54 million people in the United States are living with a disability, 

which equates to one in every five individuals (U.S. Department of Health and Human 
Services, 2013). Physical inactivity is a common problem among individuals with dis-
abling conditions (Shih, Chen, & Shih, 2012). The National Center on Health, Physical 
Activity, and Disability (NCHPAD, 2019) suggested that low levels of physical activity 
among individuals with disabilities is a direct result of their disabling condition and 
the barriers presented by the environment. Low levels of physical activity have been 
linked to a variety of negative health outcomes including decreased balance (Edgren 
et al., 2013).

Individuals with disabilities may lose balance function as a result of inactivity and 
this may ultimately decrease independence (Shih et al., 2012) and balance (Silkwood-
Sherer, Killian, Long, & Martin, 2012). Impaired balance can often lead to greater 
physical disability and problems with activities of daily living (Edgren et al., 2013). 
However, balance is considered a skill and can be practiced to improve function. Given 
the importance of balance in the day-to-day functions of individuals (Silkwood-Sherer 
et al., 2012), interventions that successfully challenge and improve balance are needed.

Interventions that address balance can include a wide variety of therapeutic op-
tions. Balance is a learned motor skill that requires practice to acquire. Physical ac-
tivities provide opportunities for training and development of these skills (Payne & 
Isaacs, 2016). Shkuratova, Morris, and Huxham (2004) suggested that training requir-
ing perturbations, or forces that cause the body to recover and return to its previ-
ously balanced state, seem to be effective in the improvement of balance skills. An 
example of a perturbation might be when someone purposely nudges an individual 
to the right causing an individual to lean back to the left in order to adjust their pos-
ture back to midline. Interventions that enhance individuals’ functional balance should 
challenge and create balance practice through the use of perturbations. Olivier, Fau-
gloire, LeJeune, Biau, and Isableu (2017) suggested that horseback riding is one such 
intervention that provides the ideal opportunity as the movement of the horse creates 
perturbations for the participant. Recreational therapists (RT) often use horseback rid-
ing as an intervention with individuals with disabilities to facilitate therapeutic changes 
such as balance (Dattilo & McKenney, 2016). 

Therapeutic Horseback Riding 
Therapeutic horseback riding (THR) lessons are often led by certified/licensed 

allied health professionals, including recreational therapists, to facilitate therapeutic 
change (American Hippotherapy Association 2019). THR, as referred to in this partic-
ular study, often requires complex changes within the balance control system that may 
lead to a functional improvement in balance (Giagazoglou, Arabatzi, Dipla, Liga, & 
Kellis, 2012; Rigby & Grandjean, 2016). Horseback riding requires individuals to prac-
tice varied determinants of balance, therefore also developing motor problem solving 
capabilities (Zadnikar & Kastrin, 2011). One benefit of this type of training is that 
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balance and motor problem-solving skills learned through THR can translate to the 
individual’s other skills such as ambulation and sitting (Kwon et al., 2015). 

Several studies have investigated the effect of therapeutic riding on physical func-
tion outcomes including balance. Menezes, Copetti, Wiest, Trevisan, and Silveira 
(2013) studied 11 individuals with multiple sclerosis who were involved in therapeutic 
riding two times a week for four months. Results suggested that balance was improved 
through postural adaptations as a result of participation. Similarly, Hammer et al. 
(2005) conducted a study on 11 individuals with multiple sclerosis noting significant 
improvements in balance throughout the intervention for some participants as well as 
improvements in balance from before to after the intervention. Drnach, O’Brien, and 
Kreger (2010) also demonstrated an increase in balance in their study due to children’s 
ability to improve trunk balance, coordination, and strength while riding a horse. An 
experimental design study by Muñoz-Lasa et al. (2011) examined the effects of THR on 
27 adults with multiple sclerosis. The individuals in the treatment group demonstrated 
improvements in balance by an average of 25% from baseline to post-assessment, while 
those in the control experienced no change. The rhythmical pattern of the horse’s gait, 
its warmth, and the three-dimensional shape of the horse are important factors that 
have been attributed to the changes in balance that can occur during horse-back riding 
sessions (Whalen & Case-Smith, 2012; Zadnikar & Kastrin, 2011).

Hippotherapy
Another form of equine-based intervention is hippotherapy, which involves li-

censed therapists that typically conduct 1:1 sessions where the rider is placed on the 
horse in various positions requiring the use of different muscle groups (AHA, 2019). 
According to the American Hippotherapy Association (2019), hippotherapy is differ-
ent from THR in that the focus is not on riding skills, and the fact that THR usually 
involves riding sessions led by trained professionals that include two side walkers (i.e., 
volunteers that walk along each side of the rider) and a leader to facilitate riding skills 
that may also facilitate therapeutic benefits within their scope of practice. 

Other studies have explored how hippotherapy affects the balance of children with 
disabilities. Kwon et al. (2011) included 32 children with cerebral palsy in their study, 
with an equal number in the treatment and control groups. Both groups continued 
to receive therapy over the 8-week study period twice a week for 30 minutes per ses-
sion. A significant interaction effect between the hippotherapy and traditional therapy 
control group was observed. Silkwood-Sherer et al. (2012) also examined the effects of 
hippotherapy on 16 children with disabilities and reported significant improvements 
on the Pediatric Balance Scale (PBS) after the intervention when compared to the base-
line for all participants. Children with intellectual disabilities (N = 19) participated in a 
10-week hippotherapy program in a study by Giagazoglou et al. (2012). They observed 
a 25% improvement in the one-leg stance and eyes open condition (i.e., often a task of 
balance measurement) for the experimental group after intervention. A study by Kwon 
et al. (2015) explored the effect of hippotherapy on 92 children with cerebral palsy, 
including 45 children in the treatment group and 46 in the control. There was no differ-
ence in scores at baseline; however, there was significant improvement in the PBS score 
for individuals in the experimental group after intervention and a significant difference 
between groups after intervention.
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Hippotherapy has also been studied with samples of adults to examine its effec-
tiveness for improving balance function. Sunwoo et al. (2012) studied eight adults 
with chronic brain disorders who participated in hippotherapy for 8 weeks. The re-
searchers found significant improvement immediately after intervention and signifi-
cant improvement was still evident 8 weeks after the intervention when compared to 
baseline. A study by Menezes et al. (2013) included 11 adults with multiple sclerosis 
in a 4-month hippotherapy program and discovered that participants significantly im-
proved in postural balance after the intervention. 

While past research regarding children and adults with disabling conditions has 
found that participation in THR or hippotherapy improves individuals’ balance, lim-
ited studies to date have evaluated the intervention period to determine when these 
balance changes occur and if they are sustained. While there is little to no research 
supporting balance effects after only one THR session, it warrants continued exami-
nation to determine if indeed one session does make a  significant change in balance. 
Silkwood-Sherer and Warmbier (2007) found that no further changes in balance were 
evident during a 7-week intervention. However, some studies have suggested that there 
are sustained effects on balance after the intervention ends (e.g., Moraes, Copetti, Ân-
gelo, Chiavoloni, & de David, 2018; Sunwoo et al., 2012). Therefore, the purpose of this 
study was to examine the possible immediate effects, short-term effects, and sustained 
effects of the THR intervention on balance among individuals with disabilities. Specifi-
cally, this study aimed to address the following research questions: (1) Are there imme-
diate effects of therapeutic horseback riding on balance evident after a single session?, 
(2) Does a 10-week program of therapeutic horseback riding have positive short-term 
effects on the balance of individuals?, and (3) Are there any sustained effects of a thera-
peutic riding program on balance three weeks after the completion of the program?

Method

Therapeutic Horseback Riding (THR) Program 
The THR sessions were conducted at a Professional Association of Therapeu-

tic Horsemanship International (PATH INTL) Premier Accredited Center located 
in southeastern U.S. The PATH INTL organization ensures that member centers are 
operating under approved standards of practice for therapeutic riding programs and 
certifies instructors to teach THR (Professional Association of Therapeutic Horseman-
ship International, 2019). All 15 paid and volunteer THR instructors and therapists 
(including RT) at this facility were PATH INTL certified. Program components offered 
include therapeutic riding (individual or group lessons) and “ground school” (i.e., 
riding skills taught off the horse), as well as group lessons focusing on mental health 
outcomes and learning interactive horseback vaulting skills. Riders at the agency are 
4 years or older and admitted to the program via medical and self-referrals. Once re-
ferred, participants are evaluated by a physical therapist for functional skills and to 
ensure the appropriateness and safety of each participant. The riders also had to com-
mit to participating in the full 10-week program. All participants in this study had 
participated in THR at this facility previously. Each participant required the assistance 
of four staff members, including one THR PATH INTL certified instructor and three 
trained volunteers. The volunteers were trained by PATH INTL certified instructors 
in the specifics of their duties. There were two sidewalkers and a horse leader. Each 
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therapeutic riding session lasted 30 minutes and began with active arm movements to 
encourage stretching; required two forms of external perturbations involving changes 
to at least three different riding tasks; and involved the completion of at least one figure 
eight to challenge the balance of riders with disabilities. Activities in each THR session 
were selected and programmed to the standards set forth by PATH INTL as related to 
the goal of the specific THR session and subsequently modified to the functional level 
of each participant (PATH INTL, 2019). Instructors worked with the same participant 
across all sessions due to established rapport and consistency. Instructors modified 
daily lesson plans based on the progression (or lack thereof) of each participant over 
the 10-week THR program. THR activities were meant to create perturbations, or chal-
lenges to the rider’s equilibrium, but were not standardized as they would be in a more 
formal Perturbation-based Balance Training (PTB) intervention (Olivier et al., 2017). 

Participants
All participants at the THR facility were invited to participate in this study. The 

mean age for all participants was 13.70 years old (SD=11.51); the oldest individual 
was 66 years old and the youngest was 6 years old. The final sample included a total 
of 34 participants (15 female, 19 male) with a variety of diagnoses including but not 
limited to stroke, autism, seizure disorders, cerebral palsy, ADHD, Down syndrome, 
intellectual disability, and developmental delay. The majority of these conditions were 
of a cognitive nature (e.g., ADHD, intellectual disabilities, autism) (n=25), while the 
remaining were of a physical nature (e.g., cerebral palsy, seizures) (n=7). Only 19 of the 
34 participants completed the final assessment of balance 3 weeks after the completion 
of the program, as this required a return to the barn once the riding sessions were over. 
Each participant and/or their guardian signed an informed consent to be included in 
this study. The sample was a convenience sample of participants already registered by 
the agency for the specific 10-week session and included individuals who had previous 
experience within the THR program.

Data Collection
Each session began with the participant putting on a helmet and a belt with se-

curity loops before getting on the horse. The participant then mounted the horse and 
adjustments were made so that the rider was seated properly. Next, the participant 
was led into the riding ring where the THR took place. All sessions included several 
perturbations to balance that required the participants to react and recover to a steady 
state and regain their balance to midline. The certified PATH INTL instructors verbally 
prompted participants to engage in several movements. To encourage naturally occur-
ring perturbations, the sessions began with arm stretches that required the participants 
to reach up to the sky, to the left, and to the right as far as possible for 10 seconds. 
After stretching, each session included two different external perturbations to balance. 
The first perturbation required the individual to make at least three “transitions” (i.e., 
changes in movement) while on the horse. Examples of transitions include a stop to 
walk, walk to fast walk, or walk to trot. The second perturbation required the partici-
pant to partake in the completion of at least one figure eight pattern in the ring. Each 
session was identical in that it followed the above specific protocol. However, the riders 
participated in different activities while on horseback. These activities were created by 
the PATH instructors and followed specific PATH guidelines. 
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Each participant’s balance was assessed via the Multi-Directional Reach Test 
(MDRT; Newton, 2001) and recorded at several points during the study. Balance was 
measured before the first session (M1) and after the first session (M2) to identify any 
significant immediate effect of THR on balance. Following the last session (during the 
10th week of the program), the individuals’ balance was measured again (M3) to ex-
plore any short-term program effects on balance. Three weeks after the program ended, 
a final assessment of the participants’ balance (M4) was taken to determine if there 
were any sustained effects of the THR intervention on balance. While there are THR 
programs of varying lengths (Hammer et al., 2005; Moraes et al., 2018; Sunwoo et al., 
2012), the duration (10 weeks) of the intervention period was determined solely on the 
pre-determined schedule of the agency. In addition, the three-week inactivity period 
(M3 to M4) was also selected on convenience and based on the agency’s previously 
scheduled holiday party date and not based on literature support. Figure 1 details the 
data collection schedule.

THR & Balance 
 

28 
 

 

 

Schedule 

Week: 1 2 3 4 5 6 7 8 9 10 11 12 13 

(End 3rd Week) 

Test: Pre-Test 
(M1) 

X Post Test 
(M2) 

X X X X X X X X X Post 
Test 
(M3) 

No Riding Balance Test 
(M4) 

    

      

 

  

Figure 1. Data collection schedule. 
Note: X = THR Sessions Figure 1. Data collection schedule.

Note: X = THR Sessions

Measures 
Balance was measured at each time point using the MDRT (Newton, 2001). The 

MDRT was created as a modification to the Functional Reach Test (FRT; Duncan, 
Weiner, Chandler, & Studenski, 1990). This measurement tool tests the limits of stabil-
ity (balance) in four directions (e.g., front, back, right, left) and quantifies a person’s 
balance abilities (Newton, 2001). The MDRT uses a yardstick placed at the partici-
pants’ acromion process and horizontal to the floor to provide a measurement of how 
far the client can reach. This test was utilized because it is appropriate regardless of 
participants’ ambulatory status (Petrofsky, 2006) and is comparable to the Berg Bal-
ance Test (BBT) and the Timed Up & Go Test (TUG; Newton, 2001). MDRT scores 
were significantly and positively correlated with the BBT: front reach (r = 0.48), back 
reach (r = 0.36), right reach (r = 0.39), and left reach (r = 0.39). Evidence of convergent 
reliability was provided when Newton (2001) found that TUG scores were inverse-
ly related to reach scores on the MDRT. There is some evidence (α = 0.84) that the 
MDRT instrument displays internal consistency and demonstrates reliability when 
measuring an individual’s balance (Newton, 2001). The MDRT was chosen over other 
methods of balance testing because it is appropriate for a range of study populations, 
including those with cognitive and mobility impairments (Newton, 2001). The TUG 
and BBT are more widely used with geriatric populations. 

Individuals who were able to stand were asked to place their feet flat on the floor 
and shoulder width apart. Only one participant was unable to stand without assistance 
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and therefore was assessed via the modified MDRT protocol that included measuring 
the length of their leg from the greater trochanter to the knee joint. Per the MDRT 
protocol, 60% of this length was then placed on a bench in which the participant sat. 
During the MDRT, the feet of this participant were elevated four to six inches off of 
the ground to prevent them from touching the ground for added balance support. This 
enabled the study to measure the same point of balance for seated and standing par-
ticipants at each measurement point. These landmarks were in the same place regard-
less of height or weight, ensuring consistent measurement across all seated subjects. If 
the participants grasped their legs around the seat or held the chair with their hands, 
the MDRT (Newton, 2001) was considered invalid and the measurement was retaken 
(Newton, 2001). The previous motions are mechanisms that aid balance, and would 
have led to an inaccurate score on the MDRT. 

The test took no longer than 10 minutes for persons who stood without assistance, 
and no longer than 15 minutes for the person who performed the MDRT while seated. 
At each assessment, the MDRT was conducted in a grooming stall at the barn on a floor 
with rubber mats. Information about each person’s age, height, weight, medication use, 
arm dominance, total number of THR sessions attended, and years horseback riding 
was also collected in this study. 

Results
The findings presented are the results of the balance measurements from the 34 

participants collected at four time points during the 10-week THR intervention. First, 
descriptive statistics and correlation analyses were conducted to explore whether per-
sonal or demographic characteristics of the participants were significantly associated 
with balance outcomes. Next, paired t-tests were used to test for significant differences 
between functional balance scores at different time points in the study period. 

While the number of hours of outside therapy and medications taken for each par-
ticipant were collected to control for possible influences, the sample size of the study 
was too small to include these in the analysis. The variations between participants made 
categorizing data impossible and were subsequently too large to provide any meaning-
ful interpretation. Therefore, this study did not control for outside hours of therapy and 
medication received, as detecting effects would be statistically limited (Mendenhall, 
Beaver, & Beaver, 2013). Bivariate correlations were performed to determine if previ-
ous horseback riding experience or attendance during the 10-week THR intervention 
(due to rain or absence) was associated with balance in the study participants. The cor-
relations were not significant (p>.05) for either of these variables; therefore, there was 
no need to control for them in the analyses. Figure 2 shows the average mean changes 
throughout each measurement period of this study. 

 Single-Session Immediate Effect of THR on Balance 
Single session immediate effects represent the change in balance after one THR 

session. To determine the immediate effects of THR on participants’ balance, paired 
t-tests were used to explore significant differences between the means of the balance 
assessments at measurement one (M1) and measurement two (M2) of the MDRT 
(ΔM2-M1). No significant changes in balance were noted after the initial THR session, 
although the posterior (back) reach and right reach were approaching significance (p 
< .10) (see Table 1). 
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 Short-Term Programmatic Balance Changes Post 10-Week Intervention 
Next, paired t-tests were used to compare the total change from the pre-inter-

vention base-line balance assessment (M1) to the end of intervention balance assess-
ment (M3) during the last session to examine any short-term programmatic effects 
of therapeutic horseback riding (ΔM3-M1). These tests assessed changes that accrued 
during the 10-week program. Significant differences in balance were found in three 
of the four reach tests. Specifically, participants exhibited significant improvements in 
anterior (front), left lateral, and right lateral reach after the 10-week THR intervention 
(see Table 1). 

Sustained Balance Effects Post Intervention 
In order to assess whether there were any sustained effects on balance after the 

conclusion of the 10-week THR intervention, all balance measures at M3 and M4 were 
compared to determine if any of the changes (positive or negative) in balance not-
ed as a result of the intervention (ΔM3-M1) were sustained after the program ended 
(ΔM4-M3). M4 was collected three weeks after the participants completed the THR 
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Table 1 
Mean Balance Measures and Changes after THR Sessions   
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Table 1  

Mean balance measures and changes after THR sessions.   

Balance 
Measurement   

n  M1  

(n=34)   

M2  

(n=34)   

M3  

(n=33)  

M4  

(n=19)  

ΔM2-M1   

t-value  

ΔM3-M1   

t-value  

ΔM4-M3   

t-value  
Anterior Reach   34  9.03  7.85  12.09  11.65  -1.162    -2.514*     .671  
Posterior Reach  34  6.35  5.26    6.79    7.37   -1.998a  -0.688  -1.270  

Left Lateral 
Reach   

34  7.24  8.15    9.79  10.84  --1.553        -3.597***  -1.195  

Right Lateral 
Reach  

34  7.35  8.56  10.22    9.84   -1.897a      -3.274**     .817  

Note. ap ≤ .10, *p ≤ .05, **p ≤ .01, ***p ≤ .001.  
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program. In this phase of the analysis, paired t-tests were used to compare changes in 
the participants’ balance (ΔM4-M3) on anterior (front), left lateral, and right lateral 
reach (see Table 1). There was no significant change in the participants’ scores on any 
of these measures between M3 and M4, suggesting that the improvements achieved 
in anterior, left lateral, and right later reach did not change significantly for at least 3 
weeks after the completion of therapeutic riding intervention, when individuals were 
no longer attending the THR program. While the balance outcomes did not signifi-
cantly change (p<.05) after three weeks of inactivity, it should be noted that balance 
measurements in two measures increased (posterior reach, left lateral reach) and de-
creased in two others (anterior reach, right lateral reach). These mixed post-session 
impacts do not necessarily have theoretical explanations and certainly warrant further 
exploration. 

It should be noted that balance measurements for the post intervention assess-
ment (M4) only included 19 of the 34 participants. This was likely because the assess-
ment was gathered following the completion of the THR program semester, occurred 
around the winter holiday break, and required the individuals to return to the riding 
center during non-lesson periods. There were 12 males and 7 females in this sample, 
which included an age range of 7-15. There were clients with both physical (n=3) and 
cognitive (n=16) disabilities in this sample. This led to an attrition rate of 44.1% in the 
final data collection point. Paired t-tests were analyzed to determine if there was any 
significant difference in the distance the participants lived from the barn between the 
participants who came for the last measurement and those who did not. While the 
means for those who did not attend the final measurement were slightly higher, no 
statistical difference (p<.05) was found. 

Discussion

Single-Session Immediate Effects of THR on Balance 
This study found no significant changes to balance after just one session of THR 

in any of the directional reaches of the MDRT. Balance takes time to practice and indi-
viduals need time to grow in their skill and strength (Hof & Duysens, 2013); therefore, 
the lack of change after just one session is not surprising. The most interesting results 
from this analysis relate to the trend of different directions of change noted in the bal-
ance measures; there were the positive (insignificant) mean changes in the lateral reach 
and anterior reach but negative (insignificant) mean changes in anterior/posterior 
reach. The findings from this study suggest that after one THR session the lateral move-
ments caused by riding a horse (Rigby & Grandjean, 2016) may have caused the body 
to stretch through the movement of the antagonist and agonist muscle (Mutoh et al., 
2018), thus creating the opportunity for some positive therapeutic gain in lateral reach 
ability. However, the lack of significant findings related to anterior/posterior balance 
may be attributed to fatigue after physical exertion (Bongers & Takken, 2012) and the 
repercussions that riding a horse places on postural sway (Rigby & Grandjean, 2016). 
This suggests that individuals who are in need of lateral balance work may benefit im-
mediately following a ride on a horse, but those with anterior/posterior balance needs 
may not due to the fatigue experienced after only one session. However, it is important 
to reiterate that the changes found in this analysis were not significant in this study. 
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Short-Term Programmatic Balance Changes Post 10-Week Intervention 
Significant changes in participants’ balance for anterior, left and right lateral reach 

were noted after the 10-week intervention. These positive therapeutic changes may 
be attributed to the many required physical tasks in horseback riding that promote 
balance development, and lateral development specifically. First, horseback riding 
requires the use of all muscles and improves muscle strength as it prompts muscle 
contraction and relaxation, which directly improves physical balance and muscular 
endurance (Drnach et al., 2010). Moreover, horseback riding increases flexibility as 
the continuous movement of the horse encourages and actively engages movement 
in the left and right directions (Lee et al., 2011). This movement of the horse is rotat-
ing, therefore simulating a stretch and reflex effect that engages the lateral movement 
of the body. Lateral movements tremendously influence balance because any sway in 
the lateral direction can create a risk for fall, as lateral asymmetry affects gross motor 
performance and causes muscle weakness. The rhythmic movement of the horse en-
courages the hip and pelvis to move, simulating human walking (Hammer et al., 2005). 
This enables balance to improve due to the shifts of the body atop a horse. These shifts 
are a form of physical exercise that improves strength and coordination (Drnach et al., 
2010). Horseback riding has been found to encourage a more symmetrical alignment 
of participants’ spines, therefore allowing for better gross motor function (Lee et al., 
2011), and enhanced THR horseback riding is associated with therapeutic change in 
lateral balance after long-term intervention (i.e., 10 weeks).  

Sustained Effects Post Intervention 
This study explored whether the balance changes that occurred during the 10-

week intervention (ΔM3-M1) were maintained once the intervention was over and 
three weeks had lapsed with no riding (ΔM4-M3). All analyses examining changes in 
balance between M4 and M3 were insignificant, indicating that participants’ left lateral, 
right lateral, and anterior balance were not significantly different several weeks after 
the completion of the therapeutic riding intervention. In this sample, there was a slight 
decrease in anterior and right lateral reach during this 3-week period. However, mean 
scores for left lateral reach showed a trend toward continued improvement. The partic-
ipant who used a wheelchair was not included in this analysis because the participant 
was unable to attend the agency event (i.e., holiday party after the 10-week session) 
and therefore was not measured. The exact reasons for the lack of significant change 
and trends in mean scores for these balance measures is unclear. However, it is possible 
these effects may best be explained through balance motor learning. Motor learning 
is how the brain adapts to control the body and is critical to balance skill acquisition 
(Haywood, Robertson, & Getchell, 2012). 

Learning occurs only when the movement is executed—the feedback gained from 
the execution of this movement from the environment creates the opportunity for mo-
tor learning to be refined (Schmidt & Lee, 2013). In a motor learning situation, one 
uses references from past movements and the strength of this reference grows from the 
experience of feedback. Feedback comes from proprioception and visual references 
which ultimately lead a performer to make responses different from previous failed 
trials (Payne & Isaacs, 2016). Different responses are made up of adjustments in re-
sponse to learning new motor skills. The correct adjustment enables the performer to 
continue to make the correct response each time a motor activity is performed, there-
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fore strengthening the skill, and thus creating a new learned behavior (Payne & Isaacs, 
2016). It is because of this that learning is continuous, as skills can always be refined 
(Schmidt & Lee, 2013). 

Skills can be performed through practice and retained once learned (Haywood et 
al., 2012; Payne & Isaacs, 2016). Once a motor skill is learned it can be retained and 
used over and over again (Payne & Isaacs, 2016). Practice leads to the acquisition and 
retention of a motor skill (Payne & Isaacs, 2016), and spacing practice over time in 
several different sessions leads to greater skill retention, rather than a large amount of 
practice one time (Nezabravka, Ivanova, & Stefanova, 2015).

The results of this study provide some support for the use of THR with individuals 
with disabilities. As discussed earlier, perturbations are those actions that require the 
person to adjust their body position back to their midline, thus working on balance 
skills. Olivier et al. (2017) suggested that THR activities support this through the natu-
ral movement of the horse. When addressing balance issues, RTs should consider THR 
and other activities that include perturbations. 

In this study, the participants practiced horseback riding, which requires the skill 
of balance (Bongers & Takken, 2012) over a 10-week period once a week. The practice 
of balance over several different sessions may have led the participants to retaining 
their newly acquired balance skills. As this intervention was designed to be a program 
to enable balance practice for the participants, and balance is a skill that can be learned 
through motor learning (Kwon et al., 2015), it can be suggested that through motor 
learning, balance skills were retained and not lost once the intervention was complete. 
This has positive implications for therapeutic horseback riding because once the in-
tervention is complete, the positive changes to balance gained are not lost in the short 
term. Therefore, while further exploration is warranted, it can be suggested that bal-
ance is a physical and learned motor skill that can be improved and/or sustained over 
the short term.

Conclusion
This study found positive improvements in balance were evident over the 10-week 

period of this study, and there is some evidence that these improvements could be sus-
tained several weeks after the completion of the intervention. It is important for inter-
ventions to be effective and efficient, and this study suggests that therapeutic horseback 
riding may have contributed to the individuals’ potential for balance.

Limitations 
The sample size for this study was small, making it hard to ascertain the trend in 

balance changes. A larger sample size may provide more conclusive results as to the true 
effects of THR. Specifically, some of the balance measurements in this study indicated 
balance gains in a therapeutic direction but failed to achieve statistical significance that 
may have been due to a lack of statistical power as a result of the relatively small sample 
size. The small sample size demanded that a sample of individuals with a multitude of 
diagnoses be used; thus, it was unclear from this study whether a therapeutic horse-
back riding influences a certain diagnosis more than another. This may have also cre-
ated variability between subjects as not all balance issues were the same. Regarding the 
sample, it should also be noted that participants were a convenience sample of those 
already registered for the THR program by the agency. Therefore, research participants 
had varying levels of previous exposure to THR programming. Because all partici-
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pant measurements were measured at the beginning of the 10-week session, the change 
among participants during the 10-week session was captured. However, the effects may 
have been somewhat limited due to potential ceiling effects resulting from participants’ 
previous THR experiences at the agency. Ideally, research participants would be re-
cruited with similar (and ideally no) THR experiences to a) minimize any variation 
related to past THR experiences and b) to allow full balance benefits to be realized, but 
this applied research project did not allow such an arrangement. 

The wording of the MDRT (Newton, 2001) assessment may have also been a limi-
tation to this study as it asks the participants to “reach as far as they can.” This is subject 
to interpretation, and may have carried different meanings among individuals. Vary-
ing cognitive limitations made it unclear whether the participants reached as far as 
possible or if they were completely able to understand the instructions; “as far as you 
can” may not be a concrete enough description for this population. While the TUG is 
often limited for use with individuals who use wheelchairs for mobility, the TUG may 
be a more accurate test as the instructions are more concrete. Furthermore, the results 
of this study indicated the positive effects that therapeutic horseback riding had on a 
small portion of the population, but in order to generalize the results to a broader pop-
ulation, it would be useful to increase the sample size and include other centers in the 
data collection process to establish that this intervention influences balance (Cuypers, 
De Ridder, & Strandheim, 2011; Rigby & Grandjean, 2016). 

Finally, THR activities planned daily for each participant were individualized to 
the functional abilities of the participants. Therefore, because each daily session activ-
ity was not standardized and was specific to the participant, determining the influence 
of each activity was not possible. In addition, while instructors worked with the same 
participants, there were multiple instructors across the program, so the influence of 
the instructors was not controlled in this study. It is therefore impossible to determine 
the influence of types of THR activities and instructors on the facilitation of balance 
effects. This study looked at the relationships between the general influence of the en-
tire THR program and the changes in outcomes during the duration of the 10-week 
program. 

Future Research
Future studies should measure participants who have never participated in thera-

peutic horseback riding never previously participated to show a true measure of bal-
ance change due to riding. It would also be valuable to the literature to increase the 
number of sessions included to determine if the balance changes are different during a 
more intense form (i.e., longer sessions, more sessions, and a longer time period) of the 
intervention (Bass, Duchowny, & Llabre, 2009; Moraes, Copetti, Ângelo, Chiavoloni, 
& de David, 2018). Moraes et al. (2018) suggested that THR promoted a statistically 
significant reduction in lateral and posterior sway after 12 sessions, changes in center 
of pressure displacement velocity after 24 sessions, and postural improvements con-
tinued through 36 THR sessions. Further research would help to further identify and 
confirm if there is a specific point in the intervention where the changes in balance 
plateau instead of continually increasing. Increasing the number of data points during 
the 10-week sessions may also allow determination of when balance changes are likely 
to occur. This may allow for a more effective use of this intervention and would con-
tribute to the knowledge of how this intervention can address balance goals in clients. 
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Finally, because core strength is an essential component of balance (Payne & Isaacs, 
2016), future research should consider incorporating more specific assessments of core 
strength rather than general balance. 

Recreational therapy clients could benefit from THR as it is an evidence-based 
practice that is utilized as an intervention for a diverse range of populations. This in-
tervention works well in RT as it is a way to connect participants to activities that are 
therapeutic, while building skills. As a whole, the field of therapeutic horseback riding 
would benefit from more research testing different assessment tools to better evaluate 
the effectiveness and benefits of therapeutic horseback riding and intervention proto-
cols. Additionally, it would be valuable to have a collaboration of therapeutic horseback 
riding research that can be easily accessed by health professionals to encourage the 
prescription of therapeutic horseback riding as adjunct treatment for individuals with 
disabilities, and possibly lead to reimbursement from insurance companies (Drnach et 
al., 2010).
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