
Background 

 

Children and adolescents with disabilities encounter daily challenges that affect their 

ability to function physically, mentally, emotionally, and socially. Several recreational activities 

have proven to have therapeutic effects for these individuals. Of specific interest is therapeutic 

horseback riding, which has been proven to be beneficial for individuals with a diverse range of 

diagnoses. Although this activity has grown in popularity as a therapeutic approach, individuals 

who are unable to stabilize their trunks encounter unique challenges that make it difficult to 

participate. We believe that designing an adaptive saddle adjunct that augments the issue of core 

instability will enable individuals who present with core instability to reap the benefits of 

therapeutic horseback riding. 

Therapeutic horseback riding is recreational horseback riding adapted to individuals with 

disabilities. These riding lessons are available to several populations. Most participants are 

adolescents, but lessons serve children and adults as well. 70% of participants have been diagnosed 

with autism, while other diagnoses include cerebral palsy, traumatic brain injury, spina bifida, and 

overall muscle weakness (Krantz, 2017). Therapeutic horseback riding has many benefits for 

participants and focuses on maintaining balance, exercising proper body posture in different 

positions, improving gait, and stimulating a variety of sensory-motor and perceptual-motor skills. 

These sensory inputs to the rider may be used to facilitate improved contraction, joint stability, 

weight shift, and postural equilibrium (Zadnikar, 

2011).   

Core stability allows a person to control the 

position of their trunk to perform purposeful 

movement. Without core stability, a person will have 

difficulty with limb movement, since the trunk helps to 

maintain equilibrium of overall body movement.  

Individuals with cerebral palsy often present with core 

instability, as do individuals with other diagnoses such 

as traumatic brain injury, Downs Syndrome, 

amputations, or spina bifida. Signs that an individual 

may have core instability include weak stomach 

muscles, poor balance, poor posture, impaired walking, 

slower movements, less power, and increased pain, as 

indicated in Figure 1. Although core instability may 

make riding a horse difficult, therapeutic horseback 

riding can be used to help affected individuals regain 

core strength. Thus, by designing a new adaptive 

saddle adjunct that provides riders with additional core 

support, we believe that children and adolescents with core instability will be better able to 

experience the health benefits associated with therapeutic horseback riding. 

 

Methods and Approach 

 

In approaching this problem, our engineering team began by consulting with occupational 

therapy students who had devoted the previous summer to researching the clinical problem. 

Additionally, we conducted personal interviews with Marsha Krantz and other staff at Dreams on 

 

Figure 1: Rider who has been diagnosed with 

cerebral palsy exhibiting poor posture, a sign of 

core instability. 

 



Horseback, an organization that provides therapeutic horseback riding lessons to children and 

adults with a range of diagnoses. From this initial research, we identified several requirements that 

needed to be met with our device. Specifically, we chose to design an adjunct for an English saddle, 

since most existing commercial products are focused around western saddles and English saddles 

are more commonly used for our target demographic (Krantz, 2017). Additionally, we wanted to 

minimize the cost to purchase our device, since a major problem with existing devices like the 

Independence Saddle is that they are expensive (Yuen, 2017). Since different individuals with core 

instability present differently, we wanted to ensure that our design was modular and could be 

adjusted to a variety of different rider needs. Finally, we wanted to ensure that the horse’s needs 

were taken into consideration, since a previous attempt by a capstone team to address the clinical 

need failed to account for how the device would interface with a horse. 

Each member of the engineering team generated twenty different brainstorming concepts 

independently before meeting as a group to narrow these concepts down. We then made three 

different mock-ups and sought feedback from our larger engineering cohort and from Dreams on 

Horseback. Based on the results of these meetings, we revised our design and consulted with a 

veterinarian at The Ohio State University College of Veterinary Medicine in order to ensure that 

the revised design would not harm the horse. Once we felt that we had a design that would be 

amenable to a horse, we began building the final design described in the next section. Based on 

progressive testing presented in the Outcome section, we continued to refine the design to make it 

more stable, comfortable, and aesthetic. 

 

Description of Final Design 

 

Our final design 

consists of several 

modular components 

that can be used 

separately or in tandem 

depending on the rider’s 

specific needs. A thick 

hernia pad with a 

“skeleton” frame made 

from moldable plastic 

enables the stresses 

created by the device to 

be distributed along the 

horse’s back without 

creating symptomatic 

pressure points. The 

plastic material provides 

a desirable range of both 

rigidity and flexibility 

that simultaneously enhances the device’s stability while also enabling the base pad to conform to 

both the horse and the saddle (Figure 2A). 

A rear support is connected to the base pad via an aluminum structure built to ensure its 

stability. This support is adjustable vertically via telescoping poles and horizontally via a screw-

 

Figure 2: (A) Rear support and base pad. (B) Aluminum structure and slotting mechanism used for 

stability and horizontal adjustability. 

 



in-slot mechanism, enabling the device to accommodate users of differing heights as well as to be 

used with a range of saddle sizes (Figure 2B). An inflatable, cushioned seat back provides the rider 

with a comfortable level of support. The front support consists of a bolster pillow that can be 

strapped to the D-rings located at the anterior end of an English saddle. 

When situating the 

device on a horse, the base 

pad is situated between any 

additional saddle pads and 

the saddle itself. Once it is 

positioned, the bolster can be 

attached if needed by looping 

the attached straps through 

the anterior D-rings, clipping 

together the buckle, and 

tightening the straps as 

needed. All components can 

be seen mounted on a horse 

in Figure 3. 

 

Outcome 

 

To determine the functionality of the adjunct, a series of tests were conducted that focused 

on the objectives necessary for the device, including safety, stability, support, and comport. Horse 

comfort was evaluated by Dr. Durgam and the equine manager of Dreams on Horseback, who 

provided scores with and without the adjunct. Based on initial evaluation, the adjunct did not 

appear to have an effect on horse comfort levels (n = 2, p-value = 1). Additionally, a pressure mat 

was employed to analyze the pressure points on the horse’s back with and without the adjunct. 

Although the adjunct added additional pressure points when added to the saddle, adding a saddle 

pad in combination with the saddle and adjunct appeared to mitigate these effects (Figure 4).  

 

 

 

 

 

 

 

 

 

 

The strength of the device was tested using a static force test conducted in accordance with 

ISO Standard 7173. Ten trials were conducted in which 20 lbs of force were applied to the back 

support for 10 seconds each. The deflection of the back support was measured on the first and last 

trial, yielding no noticeable changes in deflection angle. 

 

Figure 3: Front and rear supports of adjunct mounted on a horse, with additional saddle 

pad and English saddle. 

 

 

Figure 4: Pressure mapping results with the saddle only, with the 

saddle and adjunct, and with the saddle, adjunct, and saddle pad. 

 



Finally, a Quest survey was 

provided to the owner and equine 

manager of Dreams on Horseback in 

order to assess how successfully the 

device met the criteria of size, weight, 

authenticity, durability, adjustability, 

safety, stability, ease of use, comfort, 

and therapeutic effectiveness. For each 

category, a score ranging from 1-5 was 

assigned, where 1 corresponded to “not 

satisfied at all” and 5 corresponded to 

“very satisfied.” The results of the 

survey are summarized in Figure 5. 

Overall, comparing the scores to the 

condition where an average score of 4 

for a category was considered passing, 

only durability, adjustability, and 

stability did not pass. However, only 

two individuals completed this survey, 

so increasing the number of individuals 

who fill out the survey could lead to the device passing in these categories. 

 

Cost 

 

Overall, the device cost $701.85 to build. However, $400 of this was the estimated cost for 

the rear support’s seat back, which was donated. Thus, it is likely that the cost to manufacture the 

device would be lower than the presented cost. Assuming that we would be able to lower this cost 

to $500, we would plan to sell it at a maximum of $1,000, which would provide us a profit margin 

of about $250-$500. 

 

Significance 

 

Although therapeutic horseback riding has been shown to provide numerous physical, 

sensory, and mental health benefits, individuals who exhibit core instability are often unable to 

participate in this activity. These individuals include those with cerebral palsy, traumatic brain 

injury, and spina bifida. By designing an adaptive English saddle adjunct that 1) is able to operate 

in conjunction with an existing saddle, 2) provides additional support without taking away from 

the experience of horseback riding, 3) includes modular components that enable it to accommodate 

multiple different users, 4) is affordable enough that it does not preclude non-profit organizations 

from purchasing it, and 5) provides tactile feedback for riders when they need to adjust their 

posture, individuals who present with core instability will be able to reap the benefits of therapeutic 

horseback riding.  

 

 

 

 

 

Figure 5: Summary of Quest results (*only used device one day, so 

difficult to gauge; + does not include breakaway mechanisms, which 

are the industry standard; - pole gets stuck at bottom notch). 
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