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Abstract 

 

 

The purpose of this study was to develop an evaluative instrument for pediatric 

physical and occupational therapists to measure change in seated postural control of children 

and youth with Neuromotor Disorders in the context of Therapeutic Horseback 

Riding/Hippotherapy (THR/HPT). A clinical evaluation tool, known as the Seated Postural 

Control Measure (SPCM) was identified as the most feasible outcome measure that could be 

adapted for the purpose of measuring posture control during THR/ HPT in children and 

youth with Neuromotor Disorders. The study contained three phases:  Phase 1: preparing a 

preliminary version of the measure; Phase 2: examining content validity of the measure in a 

Nominal Group workshop conducted in Brazil, as well as through online consensus surveys 

with acknowledged experts in THR/HPT in Canada; and Phase 3: reliability testing. The 

reliability tests demonstrated excellent ICC results. For test-retest reliability 1 item scored 

.74, and 21 items <. 85. For inter-rater reliability 6 items scored between .81 and .90 and 16 

items < .90 
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Chapter 1- Overview 

  

General Introduction 

 

A neuromotor disorder is used to describe a broad group of conditions characterized by 

some form of motor dysfunction (Weiss, 2009). Neuromotor disorders can be acquired either at 

or prior to the birth of a child and many times result in complex motor issues that affect a 

number of body systems (Weiss, 2009).  

This group includes conditions, such as cerebral palsy, spinal cord injury, genetic and 

neurological syndromes and traumatic brain injuries among others. With respect to physical 

function, these disorders are characterized by a difficulty to control sensory processes, balance, 

postural control, gross and/or fine motor functions (Stergiou, et al., 2017). A significant number 

of children with neuromotor disorders experience difficulty with static and dynamic postural 

control, which in turn may interfere with independence in self-care, productivity and leisure 

activities (Reid, 1996). Tests and measures have been created to examine postural control 

(Westcott, Richardson, & Lowes, 1997) and many prominent intervention methods emphasize 

the facilitation of postural control such as, therapeutic horseback riding (THR) and/or 

hippotherapy (HPT) (Bertoti, 1988). 
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Therapeutic Horseback Riding/ Hippotherapy (THR/HPT) 

 

THR/HPT is a physical approach, that uses the horse’s movement and the ability it has to 

provide a broad stimulation to the entire body of the patient, contributing to his or her overall 

motor development. The horseback rider receives continuous input through the horse’s 

movements which are transmitted to the rider through the alignment of the gravitational centers 

of both the rider and animal, known as the ‘core connection’ (Medeiros, 2001). When the center 

of mass of the rider displaces during horseback riding, it is displaced in a tri-axial movement 

including flexion/extension in the sagittal plane, lateral flexion in the frontal plane, and rotation 

in the transverse plane. Consequently, the kinetic and dynamic action carried out by the horse 

requires automatic postural reactions of the rider, in which this sensory information 

(proprioceptive, visual and vestibular) has an important role in modifying the motor response. 

Others have found similar postural response as a result of sensory inputs. Manchester and 

colleagues collected electromyographic responses from (tibialis anterior, gastrocnemius, 

quadriceps, and hamstrings) when subjects' balance was perturbed on a movable platform and 

evaluated the ability of the subject to reorganize sensory inputs and subsequently modify 

postural responses in response to the changing environment. The results pointed to the 

importance of vestibular, visual and somatosensory inputs in postural control as shown through 

the relationship between individual muscle response sequences and loss of balance.  

(Manchester, Woollocott, Zederbauer-Hylton, & Marin, 1989).  

The proposed benefits of THR/HPT include improved posture, biomechanical alignment 

and balance, and increased muscle strength and range of motion (Medeiros, 2008). Recent 

studies have demonstrated the effectiveness of THR/HPT in improving gross motor function 
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among those who have neuromotor disorders (Whalen & Case-Smith, 2012) (Zadnikar & 

Kastrin, 2011). As a result, THR/HPT have become increasingly popular worldwide as effective 

community-based interventions (Drnach, O`Brian, & Kreger, 2010).  

The International Classification of Functioning, Disability and Health (ICF), developed 

by the World Health Organization (WHO), is acknowledged as a comprehensive description of 

health and quality of life. Besides identifying impairment and dysfunction, it incorporates the 

influence of environmental factors on how disability is experienced by the individual (WHO, 

2001). THR/HPT encompass and embrace the natural environment, away from facilities 

associated with chronic illness and disability, and imparts a sense of general well being (All & 

Lee, 1999); therefore, conceptually consistent with the ICF. Studies have also illustrated how 

horses can unlock fear, stimulate powerful thoughts and feelings, and give individuals a sense of 

acceptance in the community (Cantin & Marshal, 2011) (Trotte, Chandler, Goodwin-Bond, & 

Casey, 2008). 

THR/HPT have become a worldwide therapy administered to both adults and children 

with neuromotor and psychological issues. According to the Professional Association 

Therapeutic Horsemanship International (PATH), located in the USA, there are more than 850 

member centres around the globe, with more than 7,500 PATH International members. In 

Canada, The Canadian Therapeutic Riding Association has around 100 centres, and in Brazil 

there are more than 350 member centres under the Associacao Nacional de Equoterapia (ANDE). 

Whalen and Smith (2012) reported that although many reviews have shown positive effects in 

HPT and/or THR, these trials lack consistency in intervention protocols, suggesting the need of a 

standardized outcome measure specific for the HPT and/or THR. These findings provided the 

rationale for our current investigation where we looked at adaptation of an existing outcome 



4 
 

 

measure to reliably assess changes in postural control before, during and after THR/HPT 

(Whalen & Case-Smith, 2012). 

Terminology 

 

The terms used in the literature to describe a therapeutic activity that uses the help of a 

horse, include therapeutic horseback riding, hippotherapy, horseback riding therapy, and equine 

assisted activities. In recent years, THR and HPT have systematically been used as part of an 

integrated rehabilitation program that uses the horse as a therapy tool. (Zadnikar & Kastrin, 

2011) 

In HPT, a physical or occupational therapist guides a child’s posture and movement while 

riding a horse (Latella & Langford, 2008; Snider, Korner-Bitensky, Kamman, Warner, & Saleh, 

2007; Sterba, Rogers, France, & Vokes, 2002) and the therapist, rather than the child, controls 

the horse in a one on one session (Debuse, Gibb, & Chandler, 2009; Meregillano, 2004). The 

therapist uses the horse as a tool to influence the child’s posture, balance, coordination, strength, 

and sensorimotor systems while the child interacts with and responds to the movement of the 

horse (Debuse, Gibb, & Chandler, 2009) (Meregillano, 2004). THR, on the other hand, can be 

provided by a non-therapist riding instructor who is accredited and follows the curriculum, 

standards, and procedures set by the North American Riding for the Handicapped Association 

(NARHA), currently known as the Professional Association of Therapeutic Horsemanship 

International (PATH International), in a group situation for riding therapy (Snider, Korner-

Bitensky, Kamman, Warner, & Saleh, 2007) (Sterba, Rogers, France, & Vokes, 2002). The child 

engages in riding activities led by an accredited riding instructor with the support of volunteers, 

as a form of exercise to improve sensory and perceptual motor skills (Snider, Korner-Bitensky, 
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Kamman, Warner, & Saleh, 2007) (Sterba, Rogers, France, & Vokes, 2002).  In contrast to HPT, 

the child participating in THR plays an active role in controlling the horse. In Brazil, HPT is 

used nationwide as a one on one program, with the mandatory presence of a health professional 

during the sessions. Since 2004, HPT has been included as a discipline in the medical 

rehabilitation curriculum in Brazil. This involves more than 20 universities, in different states, 

offering undergraduate and graduate programs. In contrast, in North America the American 

Hippotherapy Association (AHA) is responsible for certifying rehabilitation professionals 

interested in working in this area. This post-graduate training is comprised of 6000 hours, and 

100 hours of practical application over a 3-year period.  

 

Neuromotor disorders 

 

According to the last Statistics Canada, Participation and Activity Limitation Survey, 

2006, over 174,000 Canadian children ranging from 5 to 14 years of age have disabilities 

(Statistics Canada, 2006). In Brazil, the Brazilian Institute of Statistic and Geography (IBGE) 

shows more than 450,000 children under 15 years of age present with some type of motor 

disability (IBGE, 2010). The ICF (WHO, 2001) defines disability as the “restriction or lack of 

ability to perform an activity in the manner or within the range considered normal for a human 

being”. Currently medical advances, premature births, assisted reproductive technology and  

delayed child-bearing have contributed to the increased global prevalence of children with 

neuromotor disorders  (Lantos & Lauderdale, 2011). Considering the importance of postural 

control and motor skills and their role in the quality of life for children and youth with 

neuromotor disorders, it is not surprising that a variety of physical therapy approaches have been 

used in order to promote functional motor development.   
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Postural Control 

 

Postural control is the ability to anticipate and to maintain the appropriate relationship 

between body segments in a task-specific context, resulting in postural stability or steady-state 

balance (Shumway-Cook & Woollacott, 2001). Incorporating research from the fields of 

neuroscience and biomechanics, three processes can be identified as critical in the development 

of postural control: (1) motor processes: the emergence of neuromuscular response synergies 

which maintain stability of the neck, trunk and legs, (2) sensory processes: the development of 

visual, vestibular and somatosensory systems, as well as the maturation of the central sensory 

strategies organizing motor responses from these senses for body and limb orientation, and (3) 

musculoskeletal components: changes in structural and soft tissue morphology, muscle strength 

development, and range of motion which includes the biomechanical linkage of body segments 

for movement (Shumway-Cook & Woollacott, 2001). Postural control also includes two main 

functional goals, which are postural orientation and postural equilibrium (Horak, 2006). Postural 

orientation involves the active alignment of the trunk and head with respect to gravity, support 

surfaces, the visual surround and internal references. Sensory information from somatosensory, 

vestibular and visual systems is integrated, and the relative weights placed on each of these 

inputs are dependent on the goals of the movement task and the environmental context. Postural 

equilibrium involves the coordination of movement strategies to stabilize the centre of body 

mass during both self-initiated and externally triggered disturbances of stability (Horak, 2006).  

During THR/HPT, the centre of mass of the rider is displaced and, all of the systems 

involved with postural orientation and postural equilibrium are stimulated, resulting in improved 
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stability of body positions and contributing to improvement of a rider's overall postural control 

(Medeiros, 2008).  

The initial identification of the need for a THR/HPT outcome measure for postural 

control came from a systematic review conducted by the principal investigator, which 

demonstrated a lack of available measurement tools for this specific approach (Medeiros, 

Copetti, Registro, & Shay, 2016) . A number of studies, investigating the influence of THR/HPT 

on postural control, affirmed the need for an outcome measure with specific and consistent 

protocols to determine the effects of THR/HPT (MacKinnon, Noah, & Lariviere, 1995; Whalen 

& Case-Smith, 2012). 

 

Outcome Measures 

 

Complex measurement instrumentation, such as force platforms, electromyography and 

motion analysis systems have been used by THR/HPT researchers to measure the outcomes in 

clients with neuromotor disorders (Copetti, Mota, Graup, Menezes, & Venturine, 2007; Shurtleff 

& Engsberg, 2010). For instance, Shurtleff’s study demonstrated significant gains in head, 

movement variability in head translation and rotation, trunk, and upper extremity control 

between pre- and post tests evaluations. The gains made in regards to head control and trunk 

stability continued during the three-month period when the participants refrained from riding 

horses. The results clearly showed that THR/HPT improved both the movement of the trunk and 

head in children with cerebral palsy, and that gains could be sustained over time (Shurtleff & 

Engsberg, 2010). However, none of these tools are feasible to administer in a community setting, 

and they cannot be readily used by pediatric therapists as an outcome measurement tool. Thus, 
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an outcome measure considered for clinical utility is needed to adequately address this issue 

related to evaluating important changes through THR/HPT intervention. 

The Gross Motor Function Measure (GMFM) is available in two versions, the original 

one with 88-items (GMFM) and the more recent version with 66-item version (Russell, 

Rosembaum, Avery, & Lane, 2002). The GMFM has been used as a clinical tool to evaluate 

change in gross motor function among children with neuromotor disorders before and after 

THR/HPT (McGee, Reese, & Nancy, 1995; Hammil, Washington, & White, 2007). The GMFM 

evaluates a broad spectrum of abilities, but since there are only few items included to evaluate 

the sitting dimension, it is not sensitive enough in measuring postural control (Russell, 

Rosembaum, Avery, & Lane, 2002). For pediatric therapists, some challenges with using 

standardized tools such as the GMFM are the high administrative burden and the need to conduct 

them outside of the context of THR/HPT. In addition, they do not always capture the full scope 

of improvement outcomes associated with THR/HPT, such as postural control and gross motor 

function (MacKinnon, Noah, & Lariviere, 1995). The lack of consistency in intervention 

protocols has also been highlighted by others (Whalen & Case-Smith, 2012). Thus far, no 

assessment tool has been designated as a standard criterion-referenced observational outcome 

measure for assessing postural control for use by physiotherapists or occupational therapists who 

work with THR/HPT and children or youth with neuromotor disorders (MacKinnon, Noah, & 

Lariviere, 1995). Standardized assessment tools are essential to help pediatric therapists measure 

their outcomes specific to THR/HPT more effectively (Law, 2002). 

Developing a new outcome measure requires rigorous and extensive procedures in order 

to provide a valid and reliable tool. Validity of a new instrument is considered vital, as it is the 

degree to which it measures what it is supposed to measure (Banas & Gordon, 2014). Reliability 
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is related to the extent to which clinical measurement is error free (Banas & Gordon, 2014), 

including inter-rater, and test-retest reliability. Inter-rater reliability, also called inter observer 

agreement, verifies the equivalence of ratings obtained with an instrument when used by 

different individuals (Kimberlin & Winterstein, 2008). Test-retest reliability is established by 

administering a measurement at two different time points by the same individual, determining 

the correlation of association between the two sets of scores (Kimberlin & Winterstein, 2008). 

Clinical measurement tools with demonstrated validity and reliability, and which are practical to 

administer, enhance the likelihood clinical therapists will actually use them and thus demonstrate 

the impact of interventions (Kimberlin & Winterstein, 2008). 

We conducted a literature review to determine which standardized clinical seating 

measures are currently available, in order to identify a feasible outcome measure that could be 

adapted for evaluating postural control during THR/HPT. Eight clinical seating measures were 

found: Sitting Assessment of Children with Neuromotor Dysfunction (SACND), Spinal 

Alignment and Range of Motion Measure (SARAM), Segmental Assessment of Trunk Control 

(SATCo), Trunk Control Measurement Scale (TCMS), Level of Sitting Scale (LSS), Trunk 

Impairment Scale (TIS), Pediatric Reach Test (PRT) and the Seated Posture Control Measure 

(SPCM). The clinometric properties of all these measures were assessed in two systematic 

reviews (Banas & Gordon, 2014) (Field & Livingstone, 2013). Both systematic reviews 

appraised the quality of the measures through the COSMIN checklist and McMaster Ratings.  

Clinometric properties such as reliability, validity, responsiveness to change and clinical utility 

of the sitting measures were evaluated.  The COSMIN checklist assesses reliability items through 

fourteen questions associated with design and statistical methods. For validity, the Cosmin 

appraises its content, as well as structural and criterion validity. McMaster ratings assess 
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reliability through two questions related to rigor of standardization and values. Validity is 

evaluated through four questions about the rigor of standardization, content, construct and 

criterion validity by McMaster ratings. 

 

Seated Posture Control Measure (SPCM)  

 

The Seated Postural Control Measure (SPCM) is a 34-item, criterion referenced tool, 

designed to measure specific aspects of postural alignment and functional movement that are 

expected to change as a result of adaptive seating interventions (Fife, Roxborough, Field, Harris, 

& Armstrong, 1993) (see Appendix 1). According to Field and Livingstone (2013), the SPCM 

received good ratings for inter–rater reliability criterion and fair ratings for test-retest reliability 

when using the COSMIN checklist. When using the McMaster ratings, the SPCM received 

excellent ratings for inter-rater reliability, in the function section, and adequate/fair ratings in the 

alignment section (SPCM-A), as well as adequate ratings for test-retest reliability. With respect 

to validity criterion, the SPCM received excellent content validity by the COSMIN checklist and 

adequate overall content validity by the McMaster ratings. Excellent ratings were obtained for 

responsiveness criterion by the COSMIN checklist and adequate ratings using the McMaster 

rating (Field & Livingstone, 2013). The authors noted that the children who were being assessed 

using the SPCM were unable to sit quietly and frequently moved during the assessment, 

compromising the reliability tests. The ‘fair’ reliability identified in the alignment section for 

inter-rater and test-retest reliability in the SPCM was explained by fluctuations in the 

participants’ behaviors (Fife, Roxborough, & Armstrong, 1991).  This must be taken into 

account when using the SPCM for future studies, particular in application to THR/HRT. For 

example, sitting on the horse on a saddle mat would provide a wider base of support and may be 
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less slippery than on a bench surface, potentially providing more reliable results for scoring in 

the SPCM -Alignment domain. The rationale for considering the SPCM as the most feasible 

outcome measure to be adapted for THR/HPT, was based not only on its clinometric properties, 

but also, because it was the only assessment tool comprised of items specifically related to 

postural alignment in sitting.  

Out of the 8 clinical seating measures found in the literature review mentioned above, 

seven modeled the entire trunk as a single unit; they did not take into account the importance of 

neuromuscular coordination that must be achieved to sit independently, including coordinating 

cervical, thoracic, abdominal, lumbar and sacral muscles (Butler, Saavedra, & Sofranac, 2010).  

Futher, assessment tools need to emphasize the Body Structure and Function and the Activity 

components of the International Classification of Functioning, Disability, and Heath for Children 

and Youth (ICF-CY) (Field & Livingstone, 2013). 

To date no outcome measure has been developed for the evaluation of postural control 

during THR/HPT in children and youth with neuromotor disorders. Although observational 

tools, such as the GMFM are widely used for evaluating outcomes, the lack of specific 

measurement tools in the context of THR/HPT limits the assessment of any specific changes 

associated with these therapeutic approaches. Thus, the SPCM comprised of items of body 

structure and function was considered the most appropriate outcome measure, which could be 

feasibly adapted for THR/HPT with the purpose of measuring postural control among children 

and youth with neuromotor disorders (Fife, Roxborough, & Armstrong, 1991). 

The following chapter is the manuscript related to the assessment tools used in THR/HPT 

to assess postural control and gross motor function for children and youth with neuromotor 
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disorders. It is formatted for submission to the journal Developmental Medicine & Child 

Neurology.  
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Chapter 2- Literature Review 

 

 

A Systematic Review of Assessment Tools Used in Hippotherapy or Therapeutic Horseback 

Riding on Postural Control and Gross Motor Function for Children and Youth with 

Neuromotor Disorders 

 

Medeiros, Mylena1; Fonseca , Marisa Registro2; Copetti, Fernando3; Shay, Barbara4 

1. PT- Specialist in Neurology, Professor of Therapeutic Horseback Riding- Universo University, RJ, Brazil 

2. PT, PhD, Professor - Ribeirao Preto School of Medicine- University of Sao Paulo, SP- Brazil 

3. Physical Educator, PhD, Professor- Federal University of Santa Maria, RS- Brazil 

4. PT, PhD, Associate Professor-College of Rehabilitation Sciences- University of Manitoba 

 

Abstract 
 

Aim: To systematically review available evidence on assessment tools used in Hippotherapy 

(HPT) and/or Therapeutic Horseback Riding (THR) for postural control and/or gross motor 

function for children and youth with neuromotor disorders. Method: A literature search of the 

PubMed/MEDLINE, Scopus, PEDro, BIREME, Scholar Google databases was conducted (1966 

to 03/2017). Randomized controlled trials (RCTs), case control, and other study designs were 

included. Initially, 143 articles were eligible for inclusion in the analysis, and 123 studies were 

not eligible and were excluded based on a) the type of study: descriptive, epidemiologic, 

systematic review, meta analysis, b) not specifically related to HPT and/or THR for postural 

control and/or gross motor function, c) used a mechanical saddle riding/hippotherapy simulator, 

as well as d) participants who were adults or had other non-neurologic disorders. The Critical 

Review Form- Quantitative Studies was used to analyse the quality of the 143 studies retrieved. 
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Results: Twenty publications that met the inclusion and quality criteria. The mean score among 

these studies was 11.1 (SD 2.64). The most common assessment tool used was the Gross Motor 

Function Measure (GMFM).  

Interpretation: This systematic review found that the GMFM is the most commonly used 

assessment tool to evaluate children and youth with gross motor disorders and postural control 

dysfunction during THR/HPT. The GMFM evaluates a broad spectrum of abilities, nonetheless 

the GMFM has a high administrative burden, and is conducted outside of the context of 

THR/HPT. The review indicates a need for developing instruments that are able to capture and 

reveal meaningful changes in motor skills in THR/HPT in order to measure changes in postural 

control during THR/HPT.  
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Introduction 

 

 

Horseback riding is used from both a therapeutic and recreational perspective to 

address a broad range of disorders, such as cerebral palsy, Down syndrome, autism and 

attention deficits, among others. Two types of horseback riding interventions are cited in the 

literature: Therapeutic Horseback Riding (THR) and Hippotherapy (HPT). A trained riding 

instructor who teaches using basic riding skills normally provides THR. In contrast, HPT is a 

physical therapy approach, commonly conducted by a physiotherapist (PT) or occupational 

therapist (OT), who uses the horse’s movement and the ability it has to provide a broad 

stimulation in the entire body of the client with neuromotor disorders, contributing to his or 

her overall neurological development. The horseback rider receives continuous input 

through the horse’s movements that are transmitted to the rider through the alignment of the 

gravitational centers of both rider and animal
1

. When the center of gravity of the rider moves 

during horseback riding, it is displaced three dimensionally (flexion/extension in the sagittal 

plane, lateral flexion in the frontal plane, and rotation in the transverse plane). Consequently, 

the kinetic and dynamic action carried out by the horse requires automatic postural reactions 

from the rider. This results in vestibular, visual and somatosensory information that play an 

important role in modifying motor responses 2. 

The proposed benefits of HPT/THR include improved posture, biomechanical 

alignment, increased muscle strength and range of motion, balance and motor coordination
3

. 

Recent studies have demonstrated HPT/THR's effectiveness in improving gross motor 

function and postural control among those who have neuromotor disorders
4,5

. As a result, 

HPT/THR have become increasingly popular worldwide as an effective community-based 
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intervention. 

A neuromotor disorder is an ‘abnormality’ of the spinal cord, brain, or nervous 

system6. In children, neuromotor disorders are ones that are acquired either at or prior to birth, 

and many times result in complex motor issues that may affect a number of body systems
6

. 

These disorders are characterized by a difficulty to control gross and/or fine motor functions. 

Approximately 174.000 Canadian children under 15 years of age have disabilities
7

. In 

the US, it is estimated that 350,000 children reported an ambulatory disability
8

. In addition, 

the last census in Brazil showed that 453,414 children under 15 years of age have some motor 

limitations
9

. A significant number of children with neuromotor disorders experience 

difficulty with static and dynamic postural control, which in turn may interfere with 

independence in self-care, productivity and leisure activities
10

. In attempts to address this 

issue, many adjunctive therapeutic activities have been developed, including HPT
11

.  As stated 

by the Professional Association Therapeutic Horsemanship International (PATH) located in the 

USA, there are more than 850 member centres around the globe, with more than 7,500 PATH 

international members12. In Canada, The Canadian Therapeutic Riding Association notes around 

100 centres nationwide13, and in Brazil there are than 350 member centres identified by the 

Associação Nacional de Equoterapia14. Often facilities, that use THR/HPT as a treatment 

strategy, have time constraints, limited space to perform assessments, and have little to no access 

to standardized assessments. Therefore, when deciding on what outcome measure to be used to 

measure client progress and demonstrate the effectiveness of THR/HPT, the following questions 

were considered for clinical utility: What is the cost of the outcome measure? Can all disciplines 

utilize the outcome measure? Does the outcome measure have evidence of reliability and 
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validity? How long does the outcome measure take to administer? How easy can the outcome 

measure be administered, scored, and results interpreted? What space is required to administer 

the assessment? 

Evidence-based clinical practice in rehabilitation, as in other areas of health, needs to 

enable the integration of available research with professional skill and trial, while negotiating 

with the clients’ preferences15. Standardized assessment tools are essential to help pediatric 

therapists measure their outcomes more effectively. Outcome measurements need to be accurate 

but also inexpensive and easy to use as assessment tools. A study conducted in the UK and 

Germany identified the lack of consistent measurement of therapeutic outcomes for THR/HPT 

and highlights the relative absence of validated, published outcome measures used in this type of 

therapy. The consequent lack of scientific evidence to support THR/HPT has threatened the 

availability of this treatment modality in both countries by a cut in funds16. To date, six 

systematic reviews of HPT and/or THR for children and youth with neuromotor disorders have 

been published. One of the main issues noted in these reviews was that the sample sizes in the 

included studies were small and diverse in terms of the level of severity of limitations in self-

initiated movements. Sterba et al17 and Snider and colleagues18 concluded that future studies 

involving HPT and/or THR for children with cerebral palsy should include sufficient numbers 

for each of the five Gross Motor Function Classification System (GMFCS) levels which would 

then allow clinicians to predict gross motor function improvements based on existing GMFCS 

level. Furthermore, there is a need for a higher standard of methodological rigor in research 

designs in order for HPT and/or THR to become an evidence-based practice for individuals with 

neuromotor disorder. 

 

Objective 
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The objective of this paper was to systematically and critically review and summarize 

available evidence and literature related to assessment instruments, specific to evaluating 

postural control and gross motor function status in children and youth with neuromotor disorders 

following intervention with THR/HPT. 

 

Search strategy 

 

In order to identify relevant, high quality, current research evidence, an extensive 

literature search was conducted in the following databases: PubMed/MEDLINE, Scopus, PEDro, 

BIREME, and Google Scholar (1966 to 06/2016). Randomized controlled trials (RCTs), quasi-

experimental, single case design and other study designs were included. The search was limited 

to publications written in English. The terms searched were “Horseback Riding Therapy”; 

“Hippotherapy”; “postural control”; “gross motor function”; "outcome”; “outcome measure”; 

“assessment tool”; “instrument”; “functional outcome”; “evaluation”; “observational 

measurement”; and “clinical measurements”. The Boolean operators AND and OR were used. 

Only peer-reviewed articles were considered; unpublished, conference proceedings, theses, 

dissertations and nonhuman studies were excluded. 

 

Selection for inclusion 

 

In order to be considered for inclusion in this review, studies had to meet all of the 

following criteria: (a) Subjects in study had a diagnosis of neuromotor disorder (all types) (b) 

children and youth younger than 18 years old, THR/HPT was the primary intervention, (d) 
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evaluating postural control or gross motor function (e) studies that cited the use of any outcome 

assessment instruments/tools/questionnaires in THR/HPT.  

Studies were excluded from the final review if they met any of the following criteria: (a) 

they were descriptive; epidemiologic; a systematic review or, meta-analysis; or not specifically 

related to HPT/THR in postural control and/or gross motor function, (b) used a mechanical 

saddle riding/hippotherapy simulator, or (c) participants were adults or had non-neurological 

disorders. 

The initial selection of the studies, based on titles and abstracts, was first performed by 

one reviewer (MM) and then reviewed by the second (FC). If there was any uncertainty of 

eligibility for inclusion, the full-text of all possible eligible studies was obtained and reviewed 

for the inclusion criteria described previously. 

 

Data Extraction 

 

The data extraction and review process was conducted by pairs of raters in a 

predetermined consensus process that assessed the methodological quality of research articles 

through 14 questions19. In total, 143 English language articles were identified through the 

bibliographic literature search. Based on the title and abstract, 90 studies were not relevant and 

were excluded. The remaining 53 full texts were subsequently fully reviewed. Based on the 

previously described inclusion and exclusion criteria, an additional 33 articles were excluded for 

the following reasons as shown in Figure 1: Hippotherapy simulator or mechanical saddle riding, 

related to others dysfunctions or gait; systematic reviews; and adults or older populations. Two 

independent evaluators then assessed the methodological quality of each reviewed article using 
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the Critical Review Form–Quantitative Studies developed by the McMaster University 

Occupational Therapy Evidence-Based Practice Research Group22. The version we used consists 

of 16 questions which are listed in Table 1, and can be used to appraise all types of quantitative 

studies, ranging from RCTs to case series. Each question was scored as either Yes (indicating 

that the study fulfilled the criterion completely), or No (indicating otherwise). Each “yes” score 

obtained a numerical value of “1” and the total score could be a maximum of 16. The quality of 

the study was categorized as poor (score = 6–8), fair (score = 9–10), good (score = 11–12), very 

good (score = 13–14), or excellent (score = 15–16). 

 

Results 

 

Table 2 shows the twenty publications that met the inclusion criteria of this systematic 

review. According to the Critical Review Form- Quantitative Studies used to analyse the papers, 

the mean score was 11.05 (SD 2.64), considered moderate to good, out of possible maximum 

score of 16. Only one study20 was considered excellent with a score of 15. 

The systematic review included many research designs. More recent studies have 

addressed HPT and/or THR with better methodological rigor including the use of randomized 

designs and standardized outcome measures. Of the three RCT studies that used the GMFM-66 

or GMFM-88 as assessment tools, two found difference in participants who received HPT and/or 

THR compared with the control group20 21. The other RCT showed no significant improvement 

in function in the treatment group22. 

The most common methodological shortcomings in the included studies were: (1) 

presence of any bias that may influence results (15 scored negatively); (2) sample size not 
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justified (12 scored negatively); (3) results reported with statistical significance (9 scored 

negatively); (4) lack of clinically meaningful differences between groups (12 scored negatively); 

and (5) implications of results influencing clinical practice reported (11 scored negatively). With 

respect to the item related to absence of any bias (sampling, intervention and measurements 

influencing results) only 6 papers fulfilled this criterion 20, 22, 23, 24, 25, 42. The sample size was 

small in most of the studies.  

The outcome tools described in the studies to assess children participating in HPT and/or 

THR ranged from complex laboratory instruments to clinical observational assessment tools. The 

instrumented tools reported include surface electromyography 20, 26, video record analysis27, 

accelerometry 28 and motion analysis 25, 29. Observational assessment tools used were as follows: 

Postural assessment scale 11,30, Balance test 23, Ashworth scale 24,25,31, Pediatric Evaluation of 

Disability Inventory 32, Vineland Adaptive Behavior Scale and Harter Self Perception Scale 30, 

Peabody Developmental Motor Scale 30, Bruininks Oseretsky Test 30, Quality of Life 22, Child 

Health Questionnaire 22, Oxford scale 31, Pediatric Balance Scale 33, Activities Scale for Kids-

Performance (ASKp) 33. Noticeably, the GMFM was the most common outcome measure used in 

these studies 5,17,20,21,22,24,28,30,32,34,35,36. 

This systematic review synthesized the assessment instruments specific to evaluation of 

postural control and gross motor function in children and youth with neuromotor disorders 

following HPT or THR. One of the major concerns highlighted was associated with the 

description of the sample in the studies. Most of studies lacked in description of the process for 

sample size calculation, and included small sample sizes, ranging from 2 to 19 children. In 

contrast, three authors used a relevant sample size. McGibbon et al., recruited 47 children with 
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cerebral palsy 20, Davis et al., recruited 99 children with cerebral palsy 22 and Bialoszewski et al. 

21 recruited 40 children. These three studies were also randomized controlled trials.  

McGibbon et al. (2009) conducted this RCT pilot study in a pretest/post-test to evaluate 

the effect of hippotherapy on muscle activity in 47 children with cerebral palsy (CP). Using 

digitized EMG synchronized with videotape during walking, immediate effects of one 10-minute 

session of HPT, compared with one 10- minute session barrel-sitting, on the symmetry of 

adductor muscle activity were investigated. Significant differences were found in the 

experimental group with improved muscle symmetry of the trunk and hip abductors and 

adductors versus the control group. The authors suggest that while the findings were limited by 

the small sample size they were sufficiently encouraging to recommend a full RCT 20. 

Davis et al. (2009) examined the effects of THR sessions in the physical function of 99 

children with CP during 10-week THR programme. The children were from 4 to12 years of age, 

and were rated as GMFCS levels I–III. The GMFM-66 was used in a pretest/post-test to assess 

the participants who were randomly allocated in the intervention group which included THR and 

daily activities (n=50), and the control group who participated in only daily activities (n=49). 

The results were not significantly different in comparison to the control group. According to the 

authors “the GMFM-66 is a functional measure and may not detect change in the quality of the 

movements of the child, as assessing clinical change in motor function is a complex 

measurement task” 22. 

Białoszewski et al. (2011) conducted a three-month HPT trial with 40 children with CP. 

The participants were randomly divided into two equal groups. The children from both groups 

were rehabilitated at home using proprioceptive neuromuscular facilitation (PNF) 2-3 times per 

week for 6 months. The experimental group was also subjected to HPT, once a week for 3 
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months. The level of physical activity was examined based on the Gross Motor Function 

Measure (GMFM) scale in a pretest/post-test. The results indicated that HPT can be a useful 

form of complementary rehabilitation. However, as all patients were subjected to other 

rehabilitation approaches, the impact of HPT itself on the improvement of motor function in 

children with CP was difficult to determine 21. 

Therefore, even the three RCT’s with relevant sample sizes used different methods to 

assess postural control and gross motor function and mixed results were noted. The lack of 

improvement in postural control and gross motor function may be related to use of measuring 

instruments not sensitive enough to detect improvement over time or outcomes were not 

evaluated in the context of THR/HPT. 

Tseng et al 37, who conducted a meta–analysis describing the effect of THR/HPT on 

gross motor outcome in a group of children with cerebral palsy, posed the question “is the 

GMFM score not significantly improved by THR/HPT or whether perhaps the GMFM is simply 

insufficiently sensitive to evaluate the activity outcome of THR/HPT accurately”? Other 

important factors that may contribute to the heterogeneity of the findings include small sample 

sizes and individual variability in gross motor function, such as, having a sample with various 

levels of impairment based on the GMFCS.   

Even though there is a growing body of knowledge demonstrating the efficacy of THR 

and HPT to improve gross motor function and postural control, it is not clear which age range of 

children benefit most from HPT or THR. Further, the evidence suggests that children at Level V 

of the GMFCS (the most severe degree of gross motor function deficit) do not display changes in 

their postural control37. 
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Because of the great variation in abilities among children and youth with neuromotor 

disorders, the effectiveness of THR must be investigated for subgroups of children grouped by 

age and gross motor abilities. In addition, many of the studies combine THR and/or HPT with 

other forms of intervention (e.g. ambulatory physical therapy, occupational therapy, aquatic 

therapy) which almost certainly confounds the results.  

One of the most difficult challenges in assessment for pediatric therapists associated with 

the applicability of standardized tools is that they have a high administrative burden, are 

conducted outside of the context of THR and/or HPT, and may not be sensitive enough to 

capture the small changes of improvement30. Although most assessment tools have demonstrated 

high reliability, none were tested in in the context of delivering HPT and/or THR. For example, 

the GMFM, which is available in original 88-item version (GMFM) or the more recent 66-items 

(GMFM-66) 38 version, is often used to evaluate change in gross motor function among children 

with neuromotor disorders after THR/HPT, but has not been tested for reliability and validity in 

this context 37, 41. 

Conclusion 

 

Although THR/HPT are emerging as common clinical community-based therapeutic 

approaches to address neuromotor disorders, no assessment tool specific to postural control and 

gross motor function for children and youth was identified in this systematic review. Assessment 

tools must be conducted in a community setting in order to predict motor demands of real life 

tasks for ecological validity41. Ecologically valid clinical observational assessment tools that 

permit the assessment of motor function during the intervention of THR and/or HPT are lacking. 
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Further research is required to fulfill this insufficiency and provide more accurate and reliable 

evaluation instruments for pediatric therapists using HPT and/or THR. 
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Figure 1: Flow Chart- Systematic Review Methodology  
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Excluded n= 90 
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thesis/ dissertation/other types of horse simulation was used 
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and older/ study was not available in full text/ not available 

in English/ duplications) 
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dysfunctions/ gait/ systematic review/ 
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Table 1- Methodological quality of research articles: 

Critical Review Form- Quantitative studies (Law, 2002) 

 

Critical Review Components 

1. Purpose clearly stated? 

2. Relevant background literature reviewed? 

3. Design appropriate for study question? 

4. Absence of any bias (sampling, intervention, or 

measurement) influencing results? 

5. Sample described in detail? 

6. Sample size justified? 

7. Informed consent obtained? 

8. Outcome measures reliable? 

9. Outcome measures valid? 

10. Intervention described in detail? 

11. Results reported with statistical significance?  

12. Analysis methods appropriate? 

13. Significant differences between groups clinically 

meaningful? 

14. Conclusions appropriate from results? 

15. Implications of results influencing clinical practice 

reported? 

16. Main limitations or biases of study discussed? 
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Table 2- Descriptive summary of studies included 

Authors Country Study 

Design 

Dysfunction Sample = n Intervention time and goals  Outcomes measures Database 

        

Benda et 

al, 2003. 

USA Clinical 

trial 

(Pretest/po

st-test 

control 

group) 

Cerebral palsy 

 

15 children 

ranging from 4 

to 12 years of 

age diagnosed 

with spastic 

cerebral palsy 

Experimental 

group-  8 

minutes of 

hippotherapy 

 

Comparative 

group-  8 

minutes astride 

a stationary 

barrel 

Muscle 

activity 

Surface 

electromyography 

PEDro 

Bertoti, 

1988 

USA Pre 

experiment

al design 

Cerebral Palsy 

 

11 children  with  

moderate  to  

severe  spastic  

cerebral  palsy, 

aged  2  

years 4 months 

to 9 years 6 

months 

10-week  

therapeutic  

riding  

program 

Postural 

Assessment 

Postural Assessment 

Scale - designed by the 

author 

Google 

scholar 

Bialosze

wski et 

al. 2011 

Poland Randomize

d 

controlled 

trial 

Cerebral Palsy 

 

40 children with 

cerebral palsy  

Rehabilitation 

combined with 

hippotherapy 

Motor 

function 

Gross Motor Function 

Measure (GMFM) 

Google 

scholar 

Blery 

and 

USA Quasi-

experiment

al 

Mental 

Retardation 

8 subjects  

12 to 22 years 

6-month 

therapeutic 

riding program 

Standing 

balance 

Balance tests used were Sport Discus 
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Kauffma

n, 1989 

and Down 

Syndrom 

Quadruped 

balance 

taken from Cratty  

(1967) 

Casady 

and 

Nichols-

Larsen, 

2004 

USA Clinical 

study 

Cerebral Palsy 10 children Ages 

2.3 to 6.8 years 

10 weeks once 

weekly 

General 

Function 

development 

Gross Motor Function 

Measure (GMFM) 

PEDI 

PubMed 

Champa

gne and 

Dugas, 

2010 

Canada Case report Down 

Syndrome 

2 children with 

28 and 37 

months old 

11 week 

Hippotherapy 

30min 

Gross motor 

function  

 

postural 

control 

Gross Motor Function 

Measure (GMFM) 

 

Accelerometer 

Google 

scholar 

Cherng 

et al., 

2004  

Taiwan Clinical 

study 

Cerebral Palsy 14 children ages 

3  to 11 years old 

16 week 

therapeutic 

horseback 

riding and 16 

week control 

Gross motor 

function  

 

muscle tone 

of hip 

adductors 

Gross Motor Function 

Measure (GMFM) 

 

Modified Ashworth 

Scale 

Google 

scholar 

Davis et 

al., 2009 

Australia Randomize

d 

controlled 

trial 

Cerebral Palsy 99 children with 

various levels of 

impairment aged 

4 to 12 years 

(Gross Motor 

Function 

Classification 

System LeveI-

III) 

10wks 

therapeutic 

program 

Physical 

function 

 

 

  

 

 

Health  

 

Gross Motor Function 

Measure (GMFM) 

 

(Child Health 

Questionnaire [CHQ]),  

 

 

 

QoL (CP QoL-Child, 

KIDSCREEN) 

Google 

scholar 
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Quality of 

life 

Drnach  

et al., 

2010 

USA Case study 

-  

Repeated 

measures 

design  

with  a  

pretest,  a  

post-test,  

and  a  post  

post-test 

Cerebral Palsy 

 

Boy - 10year old 

with a diagnosis 

of spastic 

diplegic 

presentation. 

Gross motor 

function   Level  

II 

Five week 

therapeutic 

horseback 

riding program 

consisting of 1 

hour of riding 

per week 

Gross Motor 

Function 

 

Gross Motor Function 

Measure (GMFM) 

Google 

scholar 

El-

Meniawy 

et.al, 

2012 

Egypt Clinical 

trial 

 

Cerebral palsy 

 

30 children from 

both sexes, 

ranging in age 

from six to eight 

years 

Once a week, 

twelve-week 

hippotherapy 

program 

Back 

geometry  

 

Spasticity 

Formetric instrument 

system.  

 

Ashworth scale 

PEDro 

Hsieh et 

al., 2008 

Taiwan Case 

Report 

Cerebral palsy 6-year-old girl 

with hypotonic 

quadriplegic CP 

12-month 

hippotherapy. 

15-minute 

intervention 

twice a week 

for one year 

Gross motor 

function  

 

 

 

Gross Motor Function 

Measure (GMFM-88) 

 (GMFCS) 

Google 

scholar 
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Mackinn

on, et al., 

1995 

USA Randomize

d 

controlled 

trial 

 

 

Cerebral palsy N=19 (4-12 

years) 10Males 

09 females 

 

 

09 – control 

(MD 6.8 years) 

 

10 – THR (MD- 

6.5 years) 

1 hour per 

week for 6 

weeks months 

Posture 

 

Gross motor 

function 

 

Fine motor 

function 

 

 

Activities of 

daily living 

 

 

 

 

 

 

Bertoti Scale 

 

(GMFM) 

 

PDMS (Peabody 

developmental motor 

scale) and Bruininks 

Oseretsky Test of 

Proficiency (BOT) 

 

Vineland Adaptative 

Behavior Scale/ and 

Harter Self Perception 

Scale 

 

Google 

scholar 

Macphail 

et al., 

1988 

Canada Clinical 

Trial 

 

Explorator

y/ 

comparativ

e study 

Cerebral palsy 6 cerebral palsy 

(6,7 Years) and 

seven 

nondisabled 8,1 

years) 

 At least two 

weeks of  

riding 

experience  

(10 one hour -

session) during 

the past 12 

months 

 

Lateral trunk 

displacement 

of the rider 

and pelvic 

movements 

of the horse 

 

 

equilibrium 

reactions 

Peak Performance  

Motion analysis 

Google 

scholar 
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McGibb

on et al., 

1998 

USA Repeated 

measures 

Cerebral palsy  5 children  Eight week 

program of 

hippotherapy 

Gross Motor 

Function  

  Gross Motor Function 

Measure (GMFM) 

Pubmed 

McGibb

on et al., 

2009 

USA Randomize

d 

controlled 

trial plus 

clinical 

follow-up 

Cerebral palsy 

 

phase I: n=47 

phase II: n=6 

Phase I=12 

weeks of 

hippotherapy 

 

Phase II=36 

weeks 

Symmetry 

adductor 

muscle 

activity 

 

Gross motor 

function  

 

  

Surface 

electromyography 

 

 

GMFCS (GMFM) 

PEDro 

Silkwoo

d-Sherer 

et al., 

2012 

USA A Clinical 

Trial-  

Repeated-

measures 

design for 

a cohort 

 

 

Balance 

problems 

16 children (9 

boys and 7 girls) 

- 5 to 16 years 

45min 

hippotherapy 

sessions twice 

per week for 6 

weeks 

Balance 

 

 

 

 

Function 

Pediatric Balance Scale 

(PBS) 

 

 

 

Activities Scale for 

Kids-Performance 

(ASKp) 

Pubmed 

Shurtleff 

and 

Engsberg

2009  

USA Quasi-

experiment

al design 

 

Cerebral Palsy 6 children with 

spastic diplegia 

and six children 

without 

disability 

12-week 

intervention of 

45 min of 

hippotherapy a 

week 

Head/trunk 

stability 

(anterior-

posterior 

(AP) 

translation of 

the head, and 

spine at five 

points and 

Video motion capture 

system 

Google 

scholar 
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average AP 

head angles) 

Sterba. et 

al. 2002 

USA Quasi-

experiment

al 

Design 

Cerebral palsy 17 participants (9 

females, 8 males; 

mean age 9 years 

10 months) 

served as their 

own control 

1 hour per 

week for three 

riding sessions 

of 6 weeks per 

session (18 

weeks) 

Gross motor 

function 

Gross Motor Function 

Measure (GMFM) 

Google 

scholar 

Winchest

er, et al., 

2002 

USA Repeated 

measures 

Developmental

ly delayed 

7 children Seven week 

therapeutic 

horseback 

riding program 

Gross Motor 

function 

Gross Motor Function 

Measure (GMFM)  

 

 

Timed 10-meter walk 

Pubmed 
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Table 3- Quality of studies based on Critical Review Form- Quantitative studies  
  

Study 

Critical Review Components  

 Total 

1 2     3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Benda et al.,2003 Yes Yes    Yes No Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes No 13 

Bertoti, 1988 Yes Yes Yes No Yes No Yes Yes No Yes Yes Yes Yes Yes Yes Yes 13 

Bialoszewski et 

al.,2011 
Yes Yes Yes No Yes No No Yes Yes No No Yes No Yes No Yes 9 

Blery and 

Kauffman, 1989 
Yes Yes No No Yes No No No No Yes No Yes No No No Yes 6 

Casady and 

Nichols-Larsen, 

2004 

Yes Yes Yes No Yes No Yes Yes Yes No Yes Yes No No Yes Yes 11 

Champagne and 

Dugas, 2010 
Yes Yes Yes No Yes No Yes Yes Yes Yes No Yes No No No Yes 10 

Cherng et al.,2004 Yes Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes No No 12 

Davis et al., 2009 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes No Yes No Yes 13 

Drnach et al., 2010 Yes Yes Yes No Yes No Yes Yes Yes Yes No Yes No Yes No No 10 

El-Meniawy et 

al.,2012  
Yes Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No 13 
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Hsieh et al., 2008 Yes Yes Yes No Yes No Yes Yes Yes Yes Yes Yes No Yes No No 11 

Mackinnon et al., 

1995 
Yes Yes No No Yes No No No Yes Yes Yes No Yes Yes Yes Yes 10 

MacPhail et al., 

1988 
Yes Yes Yes Yes Yes No Yes No No Yes No Yes Yes Yes No Yes 11 

McGibbon et al., 

1998 
Yes Yes Yes No Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 14 

McGibbon et al., 

2009 
Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes 15 

Provin et al., 2012 No Yes No No Yes No Yes No No No No No No Yes No No 4 

Silkwood-Sherer et 

al., 2012 
Yes Yes Yes No Yes No No Yes Yes Yes Yes Yes No Yes No Yes 12 

Shurtleff and 

Engsberg, 2009 
Yes Yes Yes No Yes No Yes Yes No Yes Yes Yes No Yes Yes Yes 12 

Sterba et al., 2002 Yes Yes Yes No Yes No Yes Yes Yes Yes Yes Yes No Yes Yes Yes 13 

Winchester et 

al.2002 
Yes Yes Yes No Yes No Yes Yes Yes Yes Yes No No No No No 9 

Frequency         No 1 1 2 15 0 18 4 4 6 3 9 3 12 5 11 7 X=11.05 

                         Yes 19 20 18 5 20 2 16 16 14 17 11 17 8 15 9 13 Sd=2.64 

No: not applicable to paper; Yes: applicable to paper. Critical Review Components: 1. Purpose clearly stated; 

2. Relevant background literature reviewed; 3. Design appropriate for study; 4. Absence of any bias (sampling, 

intervention, or question measurement) influencing results; 5. Sample described in detail; 6. Sample size 

justified; 7. Informed consent obtained; 8. Outcome measures reliable; 9. Outcome measures valid; 10. 

Intervention described in detail; 11. Results reported with statistical significance; 12. Analysis methods 

appropriate; 13. Significant differences between groups clinically meaningful; 14. Conclusions appropriate 
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from results; 15. Implications of results influencing clinical practice reported; 16. Main limitations or biases of 

study discussed. 
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Chapter 3- Detailed Methodology 

 

 

Purpose 

 

The general purpose of this study was to develop an instrument specifically for 

evaluation of postural control in the context of THR/HPT. An adaptation was conducted using 

the SPCM for THR/HPT. We also sought to demonstrate the content validity using the Nominal 

group technique and survey consensus method involving THR/HPT experts and physiotherapists 

or occupational therapists with expertise in sitting assessment. The final purpose of this study 

was to determine inter-rater and test-retest of the SPCM for THR/HPT.  

 

Objectives 

In order to enable measurement of postural control for children and youth neuromotor 

disorder in the context of THR/HPT the objectives of this study were to:  

1. Adapt the SPCM for use in THR/HPT, with acceptable content validity. 

2. Establish the inter-rater and test-retest reliability (The ICC values for inter-rater and test 

retest reliability will be > 0.70) of the SPCM for THR/HPT.  
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Design and Methodology  

 

This was a mixed-methods study comprised of three phases. Phase one involved adapting 

the SPCM for use in the context of THR/HPT. In phase two, content validity was evaluated and 

the measure refined based on expert feedback. Phase three evaluated the inter-rater and test-retest 

reliability of the measure.  

 

Ethics 

 

Ethics approval was obtained by the University of Manitoba’s Health Research Ethics 

Board. Informed written consent was obtained from parents of all participants (Appendix 2). 

Permission for adaptation of the SPCM was obtained from the original developer (Roxborough; 

Dec 20, 2012). 

 

Phase 1: Preliminary Version of the Measure 

 

The preliminary version of the SPCM for THR/HPT was comprised of two domains of 

sitting behavior: (1) static postural alignment and (2) functional movement (Appendix 3). The 

initial static postural alignment domain included 18 graphically depicted items that measured the 

alignment of 8 body segments of a horseback rider (i.e., head, shoulders, trunk, spine, pelvis, 

hips, knees, and ankles). Visual observation was used to determine the extent of angular 

deviation of each segment from a pre-defined neutral position. Neutral alignments as well as 

mild and moderate angular deviations were operationally defined to provide an ordinal three-

point scale for item scoring (Gagnon, Vincent, & Noreau, 2005). 
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The functional movement domain, adapted from the SPCM, initially consisted of seven 

functional movement items that described the achievement of functions such as head and trunk 

control, reach, grasp and release, and bimanual manipulation while seated, with the horse 

stationary and walking. Each of the seven items in the functional section consisted of four 

criterion-referenced levels, with higher grades representing better achievement from beginning to 

end. Thus, the complete preliminary version of the SPCM for THR/HPT consisted of 20 items, 

scored from 1-3 in the alignment section and 0-3 in the functional section. We estimated that the 

administration of the SPCM for THR/HPT in a community setting would take 30 minutes or less.  

 

Phase 2: Procedures to Refine and validate the content of the Measure  

 

 

Nominal Group Approach 

 

The first part of Phase 2, was conducted in a workshop at the VI Conference of HPT that 

took place in Brazil using the Nominal Group Technique (NGT) (Potter, Gordon, & Hamer, 

2004). The goal of this meeting was to introduce and refine the preliminary version of the SPCM 

for THR/HPT. The preliminary version of the SPCM for THR/HPT was presented in English.  

The NGT discussions were carried out in Portuguese. The purpose of the NGT was to generate 

ideas in response to an issue that could be prioritized through group discussion (Potter, Gordon, 

& Hamer, 2004) and involved five stages. Stage one was the introduction and explanation of the 

purpose and procedures of the meeting. In Stage two, there was silent generation of ideas where 

each participant wrote down all ideas considering the initial question- “What items from the 

alignment section and functional section should be modified or eliminated”. The third stage was 

comprised of sharing ideas in a round robin process. In this stage, there was no debate; each 
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participant was encouraged to share his or her ideas. The fourth stage was a group discussion 

where participants were invited to seek verbal explanation or further details about any other ideas 

presented by colleagues that were not clear. Finally, the last stage was voting and ranking and 

prioritizing recorded ideas (Delbecq, Van de Ven, & Gustafson, 1986).  

The workshop included seven panellists from Brazil, who had expertise in HPT. The 

seven panellists were invited on the basis of their leadership among professionals in different 

states from Brazil (Appendix 4). These panellists were known by the Principal Investigator from 

the Lattes platform which is an integrated data-based query interface, maintained by the 

Brazilian government, to manage scientific information related to individual researchers and 

Institutions working in Brazil (http://latte.cnpq.br/). The final version of the SPCM for 

THR/HPT in the NGT meeting included one additional item in the alignment domain and one 

additional item in the functional domain (Appendix 5). 

 

Survey consensus method 

 

The second part of Phase 2, by means of the survey consensus method, used online 

questionnaires that were answered by 5 rehabilitation professionals (PT or OT) with expertise in 

sitting assessment and /or THR/HPT experience from different Canadian regions.  These 

respondents were purposively selected and invited on the basis of having at least 5 years 

experience in clinical practice, some familiarity with research activity and/or a background in 

teaching, researching or writing about seating principles and foundations (Appendix 7).  The 

objective of the survey consensus was to validate the content of the measure. The survey 

developed through five (5) online stages. Stage 1: the facilitator sent an invitation letter by email 

to the chosen participants. Stage 2: the facilitator sent the final version of the measure from the 
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NGT discussions from the Brazilian workshop to the participants. Stage 3: the participants sent 

their responses back to the facilitator by email in the form of ratings. In the questionnaire, 

summary statements and a list of the revised SPCM items were accompanied by two 4-point 

ordinal scales rating clarity (1 = not clear 2 = item needs some revision 3 = clear but needs minor 

revision 4 = very clear) and, relevance (1 = not relevant, 2 = somewhat relevant, 3 = quite 

relevant, 4 = highly relevant). Each item of the measure was followed by an open-ended question 

inviting participants to elaborate on their responses. Stage 4: the facilitator summarized 

questionnaire responses, then evaluated their earlier responses based on the feedback reposted 

and decided which items to keep and which items to eliminate. Stage 5: The responses were sent 

to the participants with the final version for agreement (Appendix 7).  

The online survey consensus achieved 80% of agreement on all items in the third round. 

The 80% of agreement was calculated using the Content Validity Index for Individual Items (I-

CVI). The I-CVI is calculated based on the proportion of items on an instrument that were scored 

by all the content experts as either 3 or 4 in a 4-point ordinal scale rating. To calculate the 

percentage achieved all items that scored either 3 or 4 were added and the sum was divided by 

the number of items (Polit & Beck, 2006).  

In summary, four items from the alignment domain were removed for being considered 

not relevant. All items in the function domain were kept for being considered very relevant. 

Another suggestion adopted from the open-ended comments in the survey, was to use actual 

photos of actual people rather than the pictures of the wooden dolls to increase clarity. 

(Appendix 8). 

Transcultural adaptation to Portuguese language 

 



48 
 

 

The translation and cultural adaptation of SPCM for THR/HPT from English to 

Portuguese followed the steps of the guidelines of the Consensus-based Standards for the 

Selection of Measurement Instruments (COSMIN checklist) (Mokkink L, 2010). The translation 

followed three stages: translation into the new language, back translation to the original language 

and review by the principal investigator (who is fluent in both English and Portuguese).  

Two researchers from Brazil were invited to be the translators in this process based on 

their knowledge of postural control and their fluency in English. The first translator was a 

researcher and physiotherapist with more than 30 years of experience in developing outcome 

measures; however, they had no experience in THR/HPT. The second translator was a researcher 

and physical educator with more than 25 years of experience in the field of HPT. The translators 

worked independently from each other. 

The SPCM for HRT/HPT outcome measure and the child consent form used in the 

reliability tests conducted in Canada (i.e. pilot test at the Manitoba Riding for the Disabled 

Association, Canada) were forward by email to the first translator. After translating the measure 

and the consent form, the first translator sent the Portuguese version to the second translator. The 

second translator, without access to the original English versions. translated each document back 

to the original language, English. The principal investigator received both documents by email 

from the second translator. There were no differences between the original and back-translated 

versions of either document, as no cultural idioms were used.  

  

Phase 3: Procedures to Ascertain Inter-rater and Test-Retest Reliability of the Measure 

 

Inter-rater and test-retest reliability 
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After round three of the survey consensus were completed and the final revisions were 

made to the SPCM for THR/HPT, inter-rater and test-retest reliability were examined. Reliability 

tests took place in two different countries, Canada and Brazil. 

 

The following chapter is the manuscript related to the development and reliability testing 

of the SPCM for THR/HPT.  
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Chapter 4 – Manuscript 

 

Development and Reliability of the Seated Posture Control Measure for Therapeutic 

Horseback Riding/Hippotherapy for children and youth with neuromotor disorders 

Medeiros, Mylena1, Barbara Shay2 

1. PT- Specialist in Neurology, MSc student in the College of Rehabilitation Sciences, 

University of Manitoba 

2. PT, PhD, Associate Professor-College of Rehabilitation Sciences- University of Manitoba 

 

Abstract 

 

The purpose of this study was to produce an evaluative instrument for pediatric therapists 

to measure change in seated postural control in the context of Therapeutic Horseback 

Riding/Hippotherapy (THR/HPT) for children and youth with Neuromotor Disorders. A clinical 

evaluation tool, known as the Seated Postural Control Measure (SPCM) was identified as the 

most feasible outcome measure that could be adapted with the purpose of measuring postural 

control during THR/ HPT in children and youth with Neuromotor Disorders. The proposed study 

contained three phases:  Phase 1: preparing a preliminary version of the measure; Phase 2: 

examining content validity of the measure in a Nominal Group workshop which was conducted 

in Brazil, as well as through online consensus surveys with acknowledged experts in THR/HPT 

in Canada; Phase 3: reliability testing. The reliability tests demonstrated excellent ICC results. 

For 6 items, ICC < .75 was obtained, and for 14 items ICC <. 90 for test retest and inter-rater 

reliability was obtained. 
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Introduction 

 

Children with neuromotor disorders often show deficits in postural control that can affect 

performance of daily activities such as sitting, reaching and walking (Van Balen LC, 2012). 

Different therapies, including Therapeutic Horseback Riding (THR)/ Hippotherapy (HPT), have 

been used to enhance postural control and functional performance among this population 

(MacPhail, Edwards, & Goldig, 1998). THR/HPT are approaches, which use the horse’s 

movement and the ability it has to provide a broad stimulation in the entire body of the client, 

contributing to his or her overall development. The horseback rider receives continuous input 

through the horse’s movements that are transmitted to the rider through the alignment of the 

gravitational centers of both rider and animal (Medeiros, 2001). When the centre of mass of the 

rider moves during horseback riding, it is displaced three dimensionally (flexion/extension in the 

sagittal plane, lateral flexion in the frontal plane, and rotation in the transverse plane). 

Consequently, the kinetic and dynamic action carried out by the horse requires automatic 

postural reactions of the rider, in which this sensory information (proprioception, visual and 

vestibular) has an important role in the adaptation of these inputs to changes in task and 

environmental contexts (Riemann & Lephart, 2002) (Shumway-Cook & Woollacott, 2001). The 

proposed benefits of THR include improved posture, biomechanical alignment and balance, and 

increased muscle strength and range of motion (Medeiros, 2008) 

Two types of horseback riding interventions, THR and HPT, are described in the 

literature. A trained riding instructor who teaches basic riding skills normally provides THR. In 

contrast, HPT is a therapeutic approach, commonly conducted by a physiotherapist (PT) or 

occupational therapist (OT), which has the ability it has to provide neuromotor benefits, such as 

muscle tone, postural control, balance, motor coordination and muscle strength (Tseng, Chen, & 
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Tam, 2013).  In Brazil, it is mandatory to have licensed therapists conduct the sessions of HPT, 

while in North America both approaches, (THR and HPT) have been used.  

Even though THR/HPT have become very popular worldwide for promoting better 

balance, postural control and gross motor function (El-Meniawy & Nahed, 2012), standardized 

measures to evaluate postural control in children with neuromotor disorders during THR/HPT 

are scarce (Whalen & Case-Smith, 2012). Standardized assessment tools are essential to help 

pediatric therapists measure their outcomes more effectively (Law, 2002). Accordingly, a 

measure to evaluate why a child’s activity is limited is desired and should include aspects of 

body structure and function dimensions (WHO, 2001). The aim of this study was to develop a 

clinical measurement tool comprehensive enough to evaluate both the static and dynamic aspects 

of postural control during THR/HPT in children with neuromotor disorders. The second aim of 

the study was to examine the intra- and inter- rater reliability of the clinical measurement tool. 

  

Method 

 

The Seated Posture Control Measure (SPCM) for THR/HPT was developed in three 

phases. First, the principal investigator adapted the SPCM to THR/HPT. During phase two the 

validity of the content was examined using a nominal group process and a survey consensus 

method, and the items were revised. Inter-rater and test-retest reliability were examined in phase 

three. 
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Development of the measure 

 

An extensive literature review of clinical seating measures that are currently available 

was conducted by the principal investigator. Eight clinical measures of sitting were found to be 

feasible for adaptation to THR/HPT: Sitting Assessment of Children With Neuromotor 

Dysfunction (SACND), Spinal Alignment And Range of Motion Measure, Segmental 

Assessment of Trunk Control (SATCo), Trunk Control Measurement Scale (TCMS), Level of 

Sitting Scale (LSS), Trunk Impairment Scale (TIS), Pediatric Reach Test (PRT), and Seated 

Posture Control Measure (SPCM). However, most of the scales lacked items specifically related 

to postural alignment in sitting. The SPCM appeared to be the most feasible measure to be 

adapted for THR/HPT since it contains items specific to postural alignment in sitting and these 

items are associated with body structure and function as suggested by the International 

Classification of Functioning, Disabilities and Health (ICF). The SPCM contains two domains: a 

static postural alignment section and a functional section. Although these are not the only seating 

outcomes of importance, they are the most consistently considered for the evaluation of postural 

control during THR/HPT.  

Thus, the SPCM was used as a basis for development of the SPCM for THR/HPT. The 

original SPCM is a 34-item, criterion referenced tool, designed to measure specific aspects of 

postural alignment and functional movement that are expected to change as a result of adaptive 

seating intervention (Fife S. , Roxborough, Field, Harris, & Armstrong, 1993). The original tool 

is shown in Appendix 1. 

The principal investigator began by adapting the SPCM for THR/HPT and developed a 

preliminary version of the measure (see Appendix 4). Initially, the static postural alignment 

domain included 13 graphically depicted items that indicated the alignment of each body 
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segment of a horseback rider (head, shoulders, trunk, spine, pelvis, hips, knees, and ankles). 

Visual observation was used to determine the extent of angular deviation of each segment from a 

pre-defined neutral position. Neutral alignment, as well as mild and moderate angular deviations, 

were operationally defined to provide an ordinal three-point scale for item scoring. The 

functional movement domain, adapted from the SPCM, consisted of 7 functional movement 

items, which demonstrate the achievement of seated functions, such as head and trunk control, 

reach, grasp and release, and bimanual manipulation with the horse stationary and walking. Each 

of the 7 items in the functional section consisted of four criterion- referenced levels, with higher 

grades representing better achievement, from beginning to end. 

 

Nominal Group Technique (NGT) 

 

 In phase two, content validity was examined using a modified nominal group consensus 

method. The Nominal group process is a useful consensus methodology which has been applied 

to problem identification, development of solutions, and establishing priorities (Delbecq, Van de 

Ven, & Gustafson, 1986). The procedure was modified, since the first draft of the measure was 

developed by the principal investigator without input from the target group. The workshop 

included 7 panelists from Brazil, who have expertise in THR. The panelists were invited on the 

basis of their leadership and experience in THR among professionals in different states from 

Brazil (see Appendix 5). The goal of this meeting was to introduce and clarify the research task; 

complete silent and independent generation of ideas for new items; discuss these items as a 

group in a round robin fashion; and finally refine the list by merging or removing items. As a 

result of the NGT, one item was added in the alignment domain and one item in the functional 

domain. 
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Survey consensus method 

 

 The survey consensus method is an attempt to obtain expert opinion in a systematic 

manner through online questionnaires, with the ultimate goal of generating a group response 

using an adaptation of the Delphi technique (Fink, Kosecoff, Chassin, & Brook, 1984). Five 

Canadian physiotherapists were purposively selected and invited on the basis of having at least 5 

years of experience in clinical practice, some familiarity with research and/or a background in 

teaching, researching or writing about postural control and/or THR/HPT. None of the persons 

selected had participated in the nominal group consensus. The experts indicated the clinical 

relevance and clarity of each item in the SPCM for THR/HPT developed in phase one, using a 

five-point scale. There was also opportunity for open comments. After three rounds, four items 

from the alignment domain were removed as they were considered not relevant and one item was 

added in the function domain as it was considered very relevant. The other items from the 

alignment and functional domains were reworded to increase clarity and are shown in Appendix 

7. 

The postural alignment domain of the final SPCM for THR/HPT included 14 items, 

which measured the alignment of each body segment of a horseback rider (head, shoulders, 

trunk, spine, pelvis, hips, and knees). Visual observation was used to determine the extent of 

angular deviation of each segment from a pre-defined neutral position. Neutral alignments as 

well as mild and moderate angular deviations as were defined in the original scale provided an 

ordinal three-point scale for item scoring. The functional movement domain of the final SPCM 

for THR/HPT consisted of 8 functional movement items, which described the achievement of 

seated functions such as head and trunk control, reach, grasp and release, and bimanual 
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manipulation with the horse stationary and walking. Each of the 8 items in the functional section 

consisted of four criterion-referenced levels (0-3), with higher grades representing better 

achievement from begin to end. 

 

Inter-rater and test-retest reliability 

 

 After round three of the survey consensus was completed and the final revisions were 

made to the SPCM to THR/HPT, inter-rater and test-retest reliability were examined in phase 

three. Reliability tests took place in two different countries, Canada and Brazil. 

 

Participants 

 

  A total of 24 children and youth with neuromotor disorders categorised by Gross Motor 

Function Classification System (GMFCS) levels 1-4, participated in the study. The inclusion 

criteria were to be able to sit independently on a horse using a saddle mat with a surcingle (strap 

made of leather-like synthetic material such as nylon or neoprene, sometimes with elastic, that 

fastens around the girth area of the horse, which is used to stabilize the saddle mat on the horse 

and also provides a handhold for the child). Participants needed to be able to understand 

instructions, and have had some experience with THR/HPT. The exclusion criteria included 

structural scoliosis > 30 degrees, hip dislocation, no experience with THR/HPT, no trunk control 

or unable to understand instructions. Ethical approval was granted by the Health Research Ethics 

Board of the University of Manitoba. Written consent to participate was obtained from parents 

and/or legal guardian prior data collection of all participants. Assent from the children was 

obtained where appropriate (Appendix 9, 10). 
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 A sample of three children participated in the inter-rater and test-retest part of the study 

in Winnipeg, Canada at the Manitoba Riding for the Disabled Association. In Brazil, 11 children 

and youth, (range 3 to 18 years) participated in the study at Equoamigos Therapeutic Horseback 

Riding Centre, located in Rio de Janeiro and 10 children and youth, (range 3 to 18 years) 

participated in partnership with Santa Maria Federal University and ANDE BRAZIL, National 

Therapeutic Horseback Riding Association, located in Brasilia. 

 

Raters 

 

Physiotherapists and occupational therapists at three centres, one in Canada and two in 

Brazil were involved as raters in the reliability study. In Canada, four occupational therapists 

with more than 3 years of experience in THR were trained to use the outcome measure. Their 

training consisted of studying the administration guidelines and informal administration of some 

of the items watching a video recording of an unimpaired individual sitting on a barrel. 

Therapists L, A, K, and S participated in the test-retest reliability and therapists L,and K were 

involved in the inter-rater reliability. At ANDE BRAZIL, 1 physical therapist with more than 10 

years of experience in HPT, and one educator/therapist with more than 15 years of experience in 

HPT were trained on the use of the outcome measure. At Equoamigos Therapeutic Horseback 

Riding Centre, two physical therapists with more than seven years of experience in neurology 

and three years in HPT were trained. Training of the Brazilian therapists consisted of three Skype 

video conferences to study the administration guidelines and watching a demonstration video 

made by the principal investigator during pilot testing in Canada. All raters followed the same 

protocol demonstrated during their training in Canada and through Skype in Brazil. A pilot test 

was conducted in Canada in order to assess the use of a GoPro HeroTM camera by rater 1 during 



58 
 

 

inter-rater and test-retest reliability; the video recording could then be scored by other raters at a 

different time. This could be used as a training tool or in the case of multiple raters, for scoring 

the same performance. Unfortunately, the Wi-Fi inside the arena was affected by interference 

which compromised the video recording, making it unfeasible. 

 

Procedure 

 

 The children wore a snug t-shirt, leggings or sweat pants, and footwear. They were 

conducted to the mounting area, as usual, and rode the horse for approximately 10 minutes in 

order to feel more comfortable and better accommodated on the horse before the evaluation 

began. There was no foot support for the participant during the assessment. Two therapists then 

took the horse to the mounting area again and simultaneously assessed the participant, observing 

his/her posture from front, back and side with the horse in a stationary position. Each rater then 

completed the alignment section of the SPCM. After that, the participant was asked to reach and 

release some toys and move his/her trunk with the horse still in the stationary position. Next, the 

horse was led in a walk and the participant was asked to hold the surcingle with either one or 

both hands for one minute. After that, while the horse continued walking, the participant was 

asked to keep her/his hands on the lap for one minute. Finally, the participant was asked to lift 

both upper limbs for one minute and rotate the trunk to the left and right side holding their arms 

up with the horse still walking. During these functional movements activities, each rater 

completed the functional section of the SPCM. Once the assessment was over, the participant 

returned to the horseback riding section to finish the class. 
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All participants were assessed simultaneously by two raters, scoring independently on 

one occasion, to determine inter-rater reliability (Fig 1).  A two-week time interval occurred 

between inter-rater reliability and test-retest components, to minimize recall bias. The test-retest 

components were conducted by one rater at each site. The participants had no restrictions or 

interruptions of usual care or therapies during this period of time. 

 

Statistical analysis 

 

 The level of significance for all analyses was set at p < 0.05. The inter-rater and test-

retest reliability were assessed using Intraclass Correlation Coefficient (ICC) and a Two-way 

ANOVA mixed effects model, where people effects are random and measured effects are fixed. 

Each participant was assessed by each rater. The analyses were performed in SPSS software 

version 21.0. The ICC was chosen as the most appropriate method for this inter-rater and test-

retest reliability study as Kappa depends upon the proportion of subjects, and it would be 

misleading to compare values in a sample size of 21 subjects. The 95% confidence interval (CI) 

for ICC was calculated. ICC values > 0.90 were considered excellent, 0.75-0.90 good and< 0.75 

as poor to moderate (Portney LG, 2009). To investigate the internal consistency of the SPCM for 

THR/HPT, Cronbach’s alpha was calculated. Cronbach’s alpha should approach 0.90 to have 

satisfactory internal consistency (Portney LG, 2009).  
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Results 

 

In Canada, the analysis for inter-rater and test-retest reliability was based on three 

participants. Due to the limited number of participants ICC statistics could not be used. Only 

descriptive analysis was used to describe the results. Table 1 shows the study population of the 

21 children with neuromotor disorders tested in Brazil. Their age ranged from 3 to 18 years and 

were classified from 1-4 according to the GMFCS. 

 

Inter-rater and test-retest reliability 

 

 Inter-rater (Table 2) and test-retest (Table 3) reliability was high. For inter-rater 

reliability16 out of 22 items obtained excellent reliability, with values above 0.90, and 6 items 

scored from 0.81 to 0.90, which is considered good reliability. Similar ICC values were obtained 

for test-retest, with 16 items above 0.90 (excellent reliability) and 6 items with good reliability. 

Complete agreement of raters occurred for some items in both the alignment and functional 

section. For example, in Table 3 for test-retest reliability, item 1 in the functional section where 

the child is asked to lean forward, touch a toy with preferred wrist or hand, and then lean back, 

was scored identically for all children on both occasions.  Review of these functional items with 

complete agreement in scores corresponded to children with either definite control or total loss of 

control.  
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Internal consistency 

 

 Cronbach’s alpha was 0.93 for the total SPCM to THR/HPT. Table 4 shows the internal 

consistency for each of the alignment and function domains (0.88 and 0.92 respectively). 

 

Discussion  

 

 The objective of the study was to develop, and to demonstrate the content validity and 

examine inter-rater and test-retest reliability of the SPCM for THR/HPT for children and youth 

with neuromotor disorders in the age range of 3-18 years, classified according to GMFCS levels 

1-4. This is the first reliability study of a standardized assessment instrument focusing on 

postural control during THR/HPT. The SPCM for THR/HPT looks at the “real-life” situation of 

postural control while horseback riding and takes into account the environmental or contextual 

influences. Postural control involves the integration and regulation of many systems such as, the 

motor system, musculoskeletal system, cognitive system, memory system and perceptual system 

(Horak, 2006). Postural control has also demonstrated to be a basic ability and critical link for 

producing coordinated movement (Katic, Bonacin, & Blazevic, 2001) and one that is 

compromised in many neuromotor disorders (Westcott, 2001). Currently, none of the outcome 

measures used to evaluate the effectiveness of THR/HPT have directly assessed postural control 

while horseback riding.  

 Evidence has been provided, that the SPCM for THR/HPT is a reliable and valid clinical 

measure that can be used to evaluate postural control in children and youth with a broad range of 

neuromotor disabilities. Relative reliability assessed by ICC is based on the idea that if a 
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measurement is reliable, individual measurements within a group will maintain their position on 

repeated measurement (Domholdt, 2005). 

 The tool seems to exhibit robust reliability. Children with cerebral palsy classified as 

dyskinetic, were expected to receive poor agreement for inter-rater and test-rest reliability due to 

the increase in core instability and the presence of involuntary movements (Monbaliu E, 2017). 

Interestingly, the ICC values indicated good reliability of the SPCM for THR/HPT even for this 

population. Further, even though the raters selected for this study had different levels of 

experience, they showed high inter-rater and test-retest reliability. 

 The lowest ICC value for test-retest reliability was for the variable “elbow left- EL” with 

an ICC score of 0.74. A possible reason for this score is associated with the fact that upper limbs 

have a greater degree of freedom compared to the trunk, neck and lower limbs. During the 

assessment, the participant may have moved the position of his or her hands on his or her lap, 

which may have affected the angle of the elbow and consequently the results. Although, the 

sample size was too small to analyse, the three children who participated in the study in Canada 

presented more compensatory strategies such as postural adjustments to keep trunk control. 

These children had never used a saddle mat with a surcingle previously, but only a saddle. The 

saddle mat creates more core instability and this is perhaps why they had more difficulty in 

performing the tasks and the ratings were inconsistent. 

 Measurement sensitivity includes ceiling and floor effects. A ceiling effect is a 

measurement phenomenon in which an instrument cannot register gains in scores for participants 

of interest because the score is not sensitive enough to measure improved performance 

(Domholdt, 2005). In this study, there was a ceiling effect for the children with Down’s 
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syndrome who had adequate neuromotor development as well as a long time of experience in 

horseback riding. 

 There were differences noticed between THR and HPT approaches. In Canada, the 

testing was done at the Manitoba Riding for the Disabled Association, a THR centre. In this 

setting, 13 children with mental and physical disabilities participated in THR as a group in the 

same arena while the study participant was assessed. Distraction may be one of the factors which 

may have interfered not only for the child’s attention and consequently in her or his change of 

posture, but for the horse’s concentration as well. In contrast, in Brazil all HPT centres work in a 

one on one setting, that is, each participant works one on one with the therapist independently in 

the arena.  

Thus, all participants were evaluated individually and external distractions were minimal. 

In North America, ninety percent of children with varying disabilities participate in THR 

compared with only 10% who participate in horseback riding programs conducted as HPT 

(Sterba, 2007). In Canada, there is only one centre for HPT, which is located in British 

Columbia. Presently, there is no peer- reviewed article published in the medical literature 

comparing the efficacy and differences of THR and HPT in the same study. Future studies 

should be done exploring the differences between both approaches. 

 

Conclusion 

 

 The SPCM for THR/HPT assessment tool appeared to be easy to score. In both 

countries, Canada and Brazil, it took no more than 20 minutes to complete. The experts who 

participated in the nominal group process and survey consensus method indicated that the SPCM 

for THR/HPT for children and youth with neuromotor disorders has application for clinical 
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practice, research, teaching and administration. This makes the test applicable for clinical use in 

the future. The presented study of inter-rater and test-retest of SPCM to THR/HPT in children 

with neuromotor disorders demonstrated high reliability. However, specific studies on the 

validity of SPCM to THR/HPT are warranted. 

 

Limitations 

 

 The main study limitation was sample size. According to (Nunnaly, 1964), one of the 

most important criteria for conducting a reliability analysis is a large subject sample. The small 

sample size may have restricted the generalizability of findings. Not with standing this 

limitation, the evidence presented here supports the use of the SPCM for THR/HPT as a 

discriminative tool. Postural control is perceived to be a component of movement that is 

modified through THR/HPT intervention. However, responsiveness (being able to test change 

over time in whatever is being tested) of this instrument has not yet been established to test this 

assumption. Before the SPCM for THR/HPT is used for clinical purposes, responsiveness needs 

to be demonstrated on the target population.  
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Chapter 5- Overall Contributions and Future Directions 

 

 

Overall Contributions 

 

The current study is an important step in the ongoing development of the SPCM for 

THR/HPT. The implication of this preliminary item analysis is that the SPCM for THR/HPT has 

the potential for use as an evaluative postural measure for THR/HPT. Construction of a measure 

of postural control that is sensitive to the outcomes of THR/HPT is important for several reasons. 

First, the measure will assist therapists to set up individual goals and therapeutic plans. Second, 

such a measure will provide a standard method of documenting changes in postural control 

during THR/HPT that in turn may facilitate communication between therapists and third parties 

such as insurance companies. Third, an outcome measure will be available to assist in answering 

research questions regarding the relative effectiveness of THR/HPT for specific populations. 

Finally, an evaluative postural control measure for THR/HPT will provide a means of collecting 

data, evaluation and quality assurance for THR/HPT. 

 

Future Directions 

 

Future research should be directed at evaluating the responsiveness of the SPCM for 

THR/HPT. Results of such a responsiveness study would provide additional evidence for the 

validity of the SPCM for THR/HPT and its appropriateness for use in the future THR/HPT 

outcome studies.    
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FIGURE 1– Assessment Set-up 

 

 

Figure 1: Inter-rater reliability at Equoamigos HPT Centre. The raters assessing the child 

simultaneously using the SPCM for THR/HPT- alignment section. 
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TABLE 1 – Test-retest and Inter-rater data from Brazil 

 

Inter-rater: Alignment section 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

             

             

 

 

 

 

 

HLT1 HLT2 TLS1 TLS2 PO1 PO2 HT1 HT2 TC1 

3 3 3 3 2 3 3 3 2 

3 3 3 3 3 3 3 3 3 

1 2 1 2 2 2 2 2 2 

2 2 2 2 3 3 3 3 3 

2 2 2 2 2 2 3 3 3 

2 2 2 2 2 2 2 2 3 

2 3 2 3 3 3 2 3 3 

1 1 1 1 1 1 2 2 2 

2 2 2 2 2 2 3 3 3 

2 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 2 2 2 

2 2 2 2 3 3 2 3 3 

2 2 2 3 3 3 2 2 3 

1 1 1 1 1 1 1 1 2 

1 2 2 2 2 2 2 2 1 

3 3 3 2 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 

1 1 2 1 1 1 2 2 2 

2 2 2 3 2 2 2 2 1 

3 3 2 2 2 2 2 3 2 

3 3 3 3 3 3 3 3 3 
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Table 1 continued- Inter-rater: Alignment section 

  

TC2 LC1 LC2 TI1 TI2 PT1 PT2 HFL1 HFL2 

2 2 2 3 2 2 2 3 3 

3 3 3 3 3 3 3 3 3 

2 3 2 2 2 3 2 3 3 

3 3 3 2 3 3 2 2 2 

3 3 3 3 3 3 3 3 3 

2 3 3 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 

2 3 2 3 2 2 2 3 3 

3 2 2 2 2 1 1 2 2 

2 3 3 3 3 3 3 3 3 

2 3 2 1 1 2 2 3 3 

3 3 3 2 2 2 3 2 2 

3 1 2 2 2 1 1 3 3 

1 1 1 1 1 1 1 1 2 

1 2 2 2 2 2 2 1 1 

3 3 2 2 2 2 2 3 3 

3 2 3 3 3 2 3 3 3 

2 1 1 2 3 1 1 2 2 

1 1 1 1 1 1 1 2 2 

3 2 2 2 2 2 2 1 1 

3 3 3 2 2 2 2 3 3 
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Table 1 continued- Inter-rater: Alignment section 

 

  KL1 KL2 EL1 EL2 HFR1 HFR2 KR1 KR2 ER1 ER2 

3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 

2 2 2 2 3 3 3 3 2 2 

3 3 3 3 3 3 3 3 3 3 

2 2 2 2 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 2 2 

3 3 3 3 3 3 3 3 1 1 

3 3 3 3 3 3 3 3 3 3 

3 3 2 2 2 2 1 1 2 2 

2 2 3 3 2 2 2 2 2 2 

2 2 3 3 3 3 2 3 3 3 

1 1 2 2 2 2 1 1 2 2 

2 2 2 2 1 1 2 2 3 3 

2 2 3 3 2 2 2 1 2 2 

2 2 3 3 3 3 2 2 3 3 

2 2 3 3 2 2 2 2 3 3 

1 1 2 3 2 2 1 1 3 3 

1 1 3 3 1 1 1 1 3 3 

3 3 3 3 2 2 2 2 2 2 
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Table 1 continued- Inter-rater: Functional section 

  

F1-1 F1-2 F2-1 F2-2 F3-1 F3-2 F4-1 F4-2 

3 3 2 3 3 3 3 2 

3 3 3 3 2 3 3 3 

3 3 1 3 3 3 3 2 

2 2 3 3 2 2 2 2 

3 3 3 3 3 3 2 2 

3 3 3 3 2 1 2 2 

3 3 3 3 3 3 2 3 

3 3 3 3 3 3 2 2 

3 3 3 3 3 3 2 2 

3 3 3 3 3 3 3 3 

2 2 0 0 0 0 2 2 

3 3 3 3 3 3 3 3 

1 1 2 1 2 2 1 1 

2 3 2 3 0 0 2 3 

2 2 1 1 0 0 1 1 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

3 3 3 3 0 0 3 3 

3 3 3 3 1 1 3 3 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 
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Table 1 continued- Inter-rater: Functional section 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

F5-1 F5-2 F6-1 F6-2 F7-1 F7-2 F8-1 F8-2 

2 2 2 2 2 2 3 3 

3 3 3 3 3 3 3 3 

3 2 2 2 2 2 2 2 

2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 

1 1 1 1 0 0 1 1 

3 3 3 3 3 3 3 3 

3 2 2 2 2 2 2 3 

3 3 3 3 2 2 2 2 

3 3 3 2 2 2 3 3 

2 2 2 2 0 0 0 0 

3 3 3 3 3 3 3 3 

2 2 0 0 0 0 0 0 

2 2 0 0 0 0 0 0 

2 2 0 0 0 0 0 0 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

3 2 1 1 0 0 0 0 

2 3 1 1 1 1 0 0 

3 2 3 2 3 2 3 2 

3 3 3 3 3 3 3 3 
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Table 1 continued- Test retest- Alignment section 

 

 

HLT1 HLT2 TLS1 TLS2 PO1 PO2 HT1 HT2 TC1 TC2 

3 2 3 3 2 3 3 3 2 3 

3 3 3 2 3 3 3 2 3 3 

1 1 1 1 2 3 2 2 2 2 

2 2 2 2 3 3 3 2 3 3 

2 2 2 2 2 2 3 3 3 3 

2 2 2 2 2 2 2 2 3 2 

2 2 2 3 3 3 2 3 3 3 

1 2 1 2 1 3 2 2 2 2 

2 2 2 2 2 2 3 3 3 3 

2 2 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 2 2 2 2 

2 2 2 2 3 3 2 2 3 3 

2 2 2 2 3 3 2 2 3 3 

1 1 1 1 1 1 1 1 2 2 

1 1 2 2 2 2 2 2 1 1 

3 3 3 2 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 

1 2 2 2 1 1 2 2 2 2 

2 2 2 2 2 2 2 2 1 2 

3 3 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 
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Table 1 continued- Test retest- Alignment section 

 

LC1 LC2 TI1 TI2 PT1 PT2 HFL1 HFL2 KL1 KL2 

2 3 3 3 2 2 3 3 3 3 

3 3 3 3 3 3 3 3 3 3 

3 3 2 2 3 2 3 3 3 3 

3 3 2 3 3 3 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 

3 3 2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 3 3 

3 2 3 3 2 2 3 2 3 3 

2 2 2 2 1 1 2 2 3 3 

3 3 3 3 3 3 3 3 3 3 

3 3 1 1 2 2 3 3 3 3 

3 3 2 2 2 2 2 3 2 2 

1 1 2 1 1 1 3 3 2 2 

1 1 1 1 1 1 1 1 1 1 

2 2 2 2 2 2 1 1 2 2 

3 3 2 2 2 2 3 3 2 2 

2 2 3 3 2 2 3 3 2 2 

1 1 2 2 1 1 2 2 2 2 

1 1 1 1 1 1 2 2 1 1 

2 2 2 2 2 2 1 2 1 1 

3 3 2 2 2 2 3 3 3 3 
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Table 1 continued- Test retest- Alignment section 

 

 

EL1 EL2 HFR1 HFR2 KR1 KR2 ER1 ER2 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

2 3 3 3 3 3 2 2 

3 3 3 3 3 3 3 3 

2 2 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 2 3 

3 3 3 3 3 3 1 1 

3 3 3 3 3 3 3 3 

3 2 2 2 1 1 2 2 

3 3 2 2 2 2 2 2 

3 3 3 2 2 2 3 3 

2 2 2 2 1 1 2 2 

2 2 1 1 2 2 3 3 

3 3 2 2 2 1 2 2 

3 3 3 3 2 2 3 3 

3 3 2 2 2 2 3 3 

2 3 2 3 1 1 3 3 

3 3 1 1 1 1 3 3 

3 3 2 2 2 2 2 2 
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Table 1 continued- Test retest- Functional section 

 

F1-1 F1-2 F2-1 F2-2 F3-1 F3-2 F4-1 F4-2 

3 3 2 3 3 3 3 3 

3 3 3 3 2 3 3 3 

3 3 1 3 3 3 3 3 

2 2 3 3 2 2 2 2 

3 3 3 3 3 3 2 3 

3 3 3 3 2 1 2 2 

3 3 3 3 3 3 2 2 

3 3 3 3 3 3 2 2 

3 3 3 3 3 3 2 2 

3 3 3 3 3 3 3 3 

2 2 0 0 0 0 2 2 

3 3 3 3 3 3 3 3 

1 1 2 1 2 2 1 1 

2 2 2 2 0 0 2 3 

2 2 1 1 0 0 1 1 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

3 3 3 3 0 0 3 3 

3 3 3 3 1 2 3 3 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 
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Table 1 continued- Test retest- Functional section 

 

F5-1 F5-2 F6-1 F6-2 F7-1 F7-2 F8-1 F8-2 

2 3 3 2 2 3 3 3 

3 3 3 3 3 3 3 3 

3 2 2 2 2 2 2 2 

2 2 2 2 2 2 2 2 

3 3 3 3 3 3 3 3 

1 1 1 1 0 0 1 1 

3 3 3 3 3 3 3 3 

3 2 2 2 2 2 2 2 

3 3 3 3 2 2 2 2 

3 3 3 2 2 2 3 3 

2 2 2 2 0 0 0 0 

3 3 3 3 3 3 3 3 

2 2 0 0 0 0 0 0 

2 2 0 0 0 0 0 0 

2 2 0 0 0 0 0 0 

3 3 3 3 3 3 3 3 

3 3 3 3 3 3 3 3 

3 3 1 1 0 0 0 0 

2 2 1 1 1 1 0 0 

3 2 3 2 3 2 3 2 

3 3 3 3 3 3 3 3 
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TABLE 2 –Inter-rater reliability 

 

 

 

Item Measure       ICC 95% CI 

Alignment Section    

1 HLT 0.94 0.84 – 0.97 

2 TLS 0.81 0.54 – 0.92 

3 PO 0.98 0.94 – 0.99 

4 HAPT 0.90 0.75 – 0.96 

5 TC 0.92                        0.81 – 0.97 

6 LC 0.86 0.65 – 0.94 

7 TI 0.88 0.70 – 0.95 

8 PT 0.90 0.72 – 0.96 

9 HFL 0.98 0.94 – 0.99 

10 KL 1,00 1,00 – 1,00 

11 EL 0.94 0.85 – 0.98 

12 HFR 1,00 1,00 – 1,00 

13 KR 0.96 0.90 – 0.98 

14 ER 1,00 1,00 – 1,00 

Function Section    

15 F1 0.96 0.90 – 0.98 

16 F2 0.88 0.70 – 0.95 

17 F3 0.98 0.96 – 0.99 

18 F4 0.88 0.70 – 0.95 

19 F5 0.81 0.53 – 0.92 

20 F6 0.90 0.76 – 0.96 

21 F7 0.99 0.98 – 1.00 

22 F8 0.99 0.96 – 0.99 

ICC= Intraclass Correlation Coefficient; CI=Confidence Interval; F-value= Value 
of F statistic of two-way ANOVA for mixed models 
 

The Intraclass Correlation Coefficient (ICC) values for all variables vary from 0.81 to 1.00, 

demonstrating a good reliability for inter-raters. 
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TABLE 3 –Test-retest reliability 

 
 

 

Item Measure  ICC    95% CI   

Alignment Section          

1 HLT  0.92    0.81 – 0.97   

2 TLS  0.85    0.63 – 0.94   

3 PO  0.85    0.62 – 0.94   

4 HAPT  0.87    0.68 – 0.95   

5 TC  0.90    0.76 – 0.96   

6 LC  0.96    0.90 – 0.98   

7 TI  0.95    0.87 – 0.98   

8 PT  0.98    0.94 – 0.99   
9 HFL  0.92    0.81 – 0.97   

10 KL  1.00    1.00 – 1.00   

11 EL  0.74    0.35 – 0.89   

12 HFR  0.94    0.86 – 0.98   
13 KR  0.98    0.95 – 0.99   

14 ER  0.97    0.91 – 0.99   

Function Section          

15 F1  1.00    1.00 – 1.00   

16 F2  0.89    0.74 – 0.96   
17 F3  0.97    0.94 – 0.99   

18 F4  0.95    0.87 – 0.98   
19 F5  0.85    0.62 – 0.94   

20 F6  0.97    0.93 – 0.99   

21 F7  0.98    0.96 – 0.99   

22 F8  0.99    0.98 – 1.00   
ICC= Intraclass Correlation Coefficient; CI=Confidence Interval; F-value= Value of F statistic of two-way ANOVA 
for mixed models 

 

The Intraclass Correlation Coefficient (ICC) values for all variables vary from 0.74 to 1.00, 

demonstrating a good reliability for test-retest. 
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TABLE 4- Internal consistency using the Cronbach alpha coefficient 

 
 

 

 

 Cronbach’s Alpha (α) 
 

Number 
of items Rater 1 Rater 2 

Alignment Section 14 0.88 0.88 

Function Section 8 0.92 0.91 

Total Score 22 0.93 0.92 
 

 

Cronbach alpha values demonstrated a good internal consistency for both raters as shown in the 

above table. 
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APPENDIX 1 - Original Seated Postural Control Measure 

 

Original Seated Postural Control Measure obtained with permission from L. Roxborough 
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APPENDIX 2 – Health Research Ethics Board Approval 
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APPENDIX 3 – Preliminary version of SPCM for THR/HPT 
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SEATED POSTURAL CONTROL MEASURE –THR –THE FUNCTION SECTION 

1. Leans forward, touches toy with preferred wrist or hand, re-erects 

Small toy placed on board at child’s midline at distance 1-1/2 times “arm length” anterior to trunk midline. 

0. does not lean forward and re-erect 

1. leans forward but does not touch toy 

2. leans forward, touches toy, but does not re-erect 

3. leans forward, touches toy, re-erects 

 

2. Leans forward and to right or left, touches toy with OPPOSITE hand, and re-erect. 

The intention of this item is to obtain trunk rotation: either hand may be used. Small toy placed on board in front of child 

on side opposite to the reaching hand. Place toy 1- ½ times arm length of the reaching arm along the layout guide marker 

line which runs 60 degrees from trunk midline. 

0. does not move trunk 

1. leans toward toy but does not touch it 

2. leans toward and touches toy but does not re-erect 

3. leans toward and touches toy, re-erects 

 

3.       Lifts both upper limbs free of support, touches face or head 

0. does not lift either upper limber off support 

1. lifts right or left upper limber off support for 3 sec 

2. lifts both upper limber off support for 3 sec 

3. lifts both upper limber off support for 3 sec and places both hands simultaneously on face or head 

4.       Reaches forward, grasps and releases toy with preferred hand 

Small toy placed on board an “arm length” anterior to the trunk midline 

0. does not touch toy 

1. touches toy but with palm or finger 

2. grasps toy and lifts it off board for 3 sec 

3. releases toy into a larger container placed conveniently by therapist 

 

 

5.     Rides  the horse holding on the single handled surcingle for 1 minute, and keeps the trunk erect and stable 

The single handled surcingle has to be located anterior to the trunk midline in a maximum distance of “arm length” 
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0. does not hold the single handled surcingle 

1. holds the single handled surcingle less than 30 sec 

2. holds the single handled surcingle for 1 min but leans the trunk forward, backward  or lateraly 

3. holds the single handled surcingle  for 1 min and keeps the trunk erect and stable 

 

 

 

 

6. Rides the horse with the hands on her or his lap for 1 minute and keeps the trunk erect and stable 

 

 0.    does not keep the hands on her or his lap 

 1.    keeps the hands on her or his lap for less than 30 sec 

 2.    keeps the hands on her or his lap for 1 min but leans the trunk forward, backward  or lateraly 

 3.    keeps the hands on her or his lap for 1 min and keeps the trunk erect and stable 

 

7. Rides the horse and lifts both upper limbs free of support 

0. does not lift both upper limbs 

1. lifts upper limbs free of support for 30 sec 

2. lifts upper limbs free of support for 1 min, but leans the trunk forward, backward or laterally 

3. lifts upper limbs free of support for 1 min and keeps the trunk erect and stable  
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APPENDIX 4 – Letter of information for phase 2, Nominal Group Meeting 

 

For Experts participating in phase 2: validity of content 

Adaptation of the Seated Postural Control Measure to Determine the Effectiveness of Therapeutic 

Horseback Riding on Postural Control for Children and Youth with Neuromotor Disorders: 

Preliminary Development and Reliability Testing 

 

Principal Investigator: Mylena Medeiros,  MSc student 

School of Medical Rehabilitation 

University of Manitoba, Winnipeg, Manitoba 

 

 

You are being invited to participate in a research study aiming to revise a measure which will be adapted 

to determine the effectiveness of Therapeutic Horseback Riding (THR) on postural control for children 

and youth with neuromotor disorders, because of your expertise in Therapeutic Horseback Riding, as well 

as your experience of at least 5 years in clinical practice, some familiarity with research activity and/or a 

background in teaching, researching or writing about THR foundations. 

 

The purpose of this letter is to provide you with information required for you to make an informed 

decision regarding participation in this research.  

 

The purpose of this study is to produce an evaluative instrument for pediatric therapists to measure 

change in seated postural control in the context of THR for children and youth with Neuromotor 

Disorders. A clinical evaluation tool, named the Seated Postural Control Measure was identified as a 

feasible measure of outcome, which could be adapted with the purpose of measuring posture control in 

this context. The proposed study contains four phases. The phase 2 which is refining the measure is 

the phase that we are asking you to participate.  

 

If you agree to participate, you will be asked to take part in a workshop, which will take place at 

VI National Therapeutic Horseback Riding Congress in Bento Goncalves where the research task 

will be introduced and clarified; each participant will independently generate ideas for new 

items; then will discuss these items in a round robin fashion as a group; and finally will refine the 

list by merging or removing items. It is anticipated that the entire task will take a maximum of 90 

minutes, on one occasion. There will be a total of 10 panelists in this meeting. 

The second part, which comprises the Delphi rounds conducted by survey monkey, will up to a 

maximum of 3 rounds with a maximum of one hour of a time anticipated for each round. In each 
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round, you will be asked to indicate the extent of agreement on item refinement. We have 

defined “consensus” as 80 % agreement. We also invite your comments for further revision in 

the early rounds. 

 

The possible benefits to you are that you can record this activity on your professional resume as 

evidence of contribution.  

The possible benefits to society will be the creation of a new assessment tool in context THR. No 

risks to you are anticipated as a result of your involvement. 

 

Participation in this study is voluntary. You may refuse to participate, refuse to answer any questions or 

withdraw from the study at any time with no effect on your future professional work. 

 

All data collected will remain confidential and accessible only by the investigators of this study.  

If the results are published, your name will not be used. If you choose to withdraw from this 

study, your data will be removed and destroyed from our database. Once the process is 

completed, however we will not be able to delete your contributions to the consensus process 

Your research contributions will be printed and stored in the following manner: locked in a cabinet in a 

secure office. 

 

The University of Manitoba Health Research Ethics Board may review records related to the study for 

quality assurance purposes. 

 

If you have any questions about the study you may contact Mylena Medeiros by telephone at xxx-xxx-

xxxx or by email at xxxxxxxxxxxxxxxxxxxxxxxxxx. If you have any question about your rights as a 

researcher participant or the conduct of the study you may contact the Office of Research Ethics at (204) 

789-3255. 

 

Reply to this email indicates consent to participate in this research study. If you do not wish to participate 

simply disregard this email. 

 

Once we have received your acceptance to participate in this research study, we will send you 

another email describing all the details related to the meeting dates and schedule. 
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APPENDIX 5 – Items added after Nominal Group Meeting 

 

 

Alignment section 

 

 

 

Function Section 

 

 

8. Rides the horse and lifts both upper limbs free of support and rotates to right and then to left 

0. does lift both upper limbs, but does not rotate the trunk 

1. Rotates to one side but does not to both sides 

2. Rotates the trunk, but compensates with elevation of shoulder or trunk inclination 

3. Rotates the trunk for both sides  
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APPENDIX 6 – Letter of information for phase 2, Survey Consensus Method 

 

 

For Experts participating in phase 2: validity of content  
 

 

Adaptation of the Seated Postural Control Measure to Determine the Effectiveness of Therapeutic 

Horseback Riding on Postural Control for Children and Youth with Neuromotor Disorders: Preliminary 

Development and Reliability Testing  

 

 

Principal Investigator: Mylena Medeiros,  MSc student  

School of Medical Rehabilitation  

University of Manitoba, Winnipeg, Manitoba  

  

  

You are being invited to participate in a research study aiming to revise a measure which will be adapted 

to determine the effectiveness of Therapeutic Horseback Riding (THR) on postural control for children 

and youth with neuromotor disorders, because of your expertise in Therapeutic Horseback Riding, and 

or postural control assessment.  

  

The purpose of this letter is to provide you with information required for you to make an informed 

decision regarding participation in this research.   

  

The purpose of this study is to produce an evaluative instrument for pediatric therapists to measure 

change in seated postural control in the context of THR for children and youth 

with Neuromotor Disorders. A clinical evaluation tool, named the Seated Postural Control Measure was 

identified as a feasible measure of outcome, which could be adapted with the purpose of measuring 

posture control in this context. The proposed study contains four phases. The phase 2 which is refining 

the measure is the phase that we are asking you to participate.   

  

If you agree to participate, you will be asked to take part in an online survey. This will be developed 

through 5 online stages. Stage 1: the facilitator sends the object of investigation to the participants (first 

questionnaire which summarizes the key themes from the NGT discussions (i.e. Brazilian workshop). 

Stage 2: the team members send their responses to the initial questionnaire to the facilitator in the form of 

ratings. In the questionnaire, summary statements and a final listing of the items are accompanied by two 

scales which rate each instrument item in terms of clarity and its relevance on a 4-point ordinal scale; 

clarity (1 = not clear 2 = item need some revision 3 = clear but need minor revision 4 = very 

clear), relevance  (1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly relevant). Each 

item will be followed by an open-ended question to encourage the experts to elaborate upon their 

responses. A Content Validity Index (I-CVI) will be obtained for relevancy and clarity of each item 

dividing the number of those judging the item as relevant or clear (rating 3 or 4) by the number of content 

experts (Zamanzadeh, et al., 2014).  

Stage 3: the facilitator summarizes the responses to the initial questionnaire and uses it to develop a 

subsequent questionnaire. The summaries and the new questionnaire are sent to the members of the team. 

Stage 4: Team members then evaluate their earlier responses based on the feedback repost and decide 

which items to keep and which items to eliminate. Stage 5: The responses are sent to the facilitator. The 
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Delphi rounds continue until there is 80% of agreement on all items, up to a maximum of 3 rounds. It will 

up to a maximum of 3 rounds with a maximum of one hour of a time anticipated for each round. In each 

round, you will be asked to indicate the extent of agreement on item refinement. We have defined 

“consensus” as 80 % agreement. We also invite your comments for further revision in the early rounds.  

The possible benefits to you are that you can record this activity on your professional resume as evidence 

of contribution.   

The possible benefits to society will be the creation of a new assessment tool in context THR. No risks to 

you are anticipated as a result of your involvement.  

Participation in this study is voluntary. You may refuse to participate, refuse to answer any questions or 

withdraw from the study at any time with no effect on your future professional work.  

All data collected will remain confidential and accessible only by the investigators of this study.   

If the results are published, your name will not be used. If you choose to withdraw from this study, your 

data will be removed and destroyed from our database. Once the process is completed, however we will 

not be able to delete your contributions to the consensus process  

Your research contributions will be printed and stored in the following manner: locked in a cabinet in a 

secure office.  

  

The University of Manitoba Health Research Ethics Board may review records related to the study for 

quality assurance purposes.  

  

If you have any questions about the study you may contact Mylena Medeiros by telephone at (xxx) xxx-

xxxx or by email at xxxxxxxxxxxxxxxxxxxxx. If you have any question about your rights as a researcher 

participant or the conduct of the study you may contact the Office of Research Ethics at (204) 789-3255.  

  

Reply to this email indicates consent to participate in this research study. If you do not wish to participate 

simply disregard this email.  

  

Once we have received your acceptance to participate in this research study, we will send you another email 

describing all the details.  

  

mailto:medeiro3@myumanitoba.ca
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Survey of Consensus email to participants 

Subject: THR/HPT survey study participation response required, date two weeks 

Thank you for agreeing to participate in our study “Adaptation of the Seated Postural Control 

Measure to Determine the Effectiveness of Therapeutic Horseback Riding on Postural Control for 

Children and Youth with Neuromotor Disorders: Preliminary Development and Reliability 

Testing.” Your participation is as a clinician considered expert in the area of seated postural control. 

 

The attached preliminary tool was developed through a nominal group technique and workshop. This next 

phase involves tabulating your evaluation of the tool with respect to clarity and relevance. Responses will 

be summated and the tool will be refined. The subsequent refinement will again be sent to you for your 

opinion until 80% agreement is reached by our expert clinicians. 

 

In the tool, summary statements and a final listing of the items are accompanied by two scales which rate 

each instrument item in terms of clarity and its relevance on a 4-point ordinal scale; clarity (1 = not clear  

2 = item need some revision 3 = clear but need minor revision 4 = very clear), relevance  (1 = not 

relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly relevant). Each item is followed by an 

opportunity to give open-ended comments to encourage the experts to elaborate upon their responses. An 

Item Content Validity Index (I-CVI) will be obtained for relevancy and clarity of each item dividing the 

number of those judging the item as relevant or clear (rating 3 or 4) by the number of content experts 

(Zamanzadeh, et al., 2014). 

 

Please respond directly on the tool and save the document. Do not worry about formatting. Please return 

your responses as soon as possible. Thank you again for your participation. 

 

Sincerely 

Mylena (MSc student) 

Barbara (Associate Prof) 

University of Manitoba 
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APPENDIX 7 – Survey Consensus Method Template 

 

 

The following pages represent a new tool designed to evaluate postural control in children with 

neuromotor disorders during therapeutic horseback riding (THR). We want your opinion on the 

tool with respect to how clear and relevant are the instructions. 

Look at each item and how it is scored compared with the photo. Indicate below how clear you 

think the score circled demonstrates the photo. Then indicate how relevant you feel this posture 

is important in determining postural control during THR. 

If you have any specific comments, we would be interested in hearing them.  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

   

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments”  

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear  

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

                                                                                                                                                                                             

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

                                                                                                                                                                                            

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant                                                                                                                                                                                              

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments”  

 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant  

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision   

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant    

  

Comments: 
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 “Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision   

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant    

  

Comments: 
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 “Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

RIGHT LATERAL VIEW 

 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant                                                                                                                                                                                              

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant                                                                                                                                                                                 

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

                                                                                                                                                                                              

 

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant   

 

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

                                                                                                                                                                                              

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

                                                                                                                                                                                       

Comments:  



117 
 

 

 

“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

                                                                                                                                                                                              

 

Comments: 
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In this section, the child is performing functional activities as described. Items 1-4 are performed while 

staying seated stationary on the horse. For items 5-7, the horse walks with the leader and the child is 

asked to perform the functions. For each function indicated how clear it is to you if you were asked to 

score this (0-3), and then indicate how relevant you think this function is to postural control during THR. 

 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

 

1 Leans forward, touches toy with preferred wrist or hand, re-erects 

Small toy placed on board at child’s midline at distance 1-1/2 times “arm length” anterior to trunk midline. 

0. does not lean forward and re-erect 

1. leans forward but does not touch toy 

2. leans forward, touches toy, but does not re-erect 

3. leans forward, touches toy, re-erects 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant   

 

 

 

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

2. Leans forward and to right or left, touches toy with OPPOSITE hand, and re-erect. 

The intention of this item is to obtain trunk rotation: either hand may be used. Small toy placed on board in front of child 

on side opposite to the reaching hand. Place toy 1- ½ times arm length of the reaching arm along the layout guidemarker 

line which runs 60 degrees from trunk midline. 

0.  does not move trunk 

1.  leans toward toy but does not touch it 

2. leans toward and touches toy but does not re-erect 

3. leans toward and touches toy, re-erects 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

   

 

 

 

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

3.       Lifts both upper limbs free of support, touches face or head 

0. does not lift either upper limber off support 

1. lifts right or left upper limber off support for 3 sec 

2. lifts both upper limber off support for 3 sec 

3. lifts both upper limber off support for 3 sec and places both hands simultaneously on face or head 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

   

 

 

 

  

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

4.       Reaches forward, grasps and releases toy with preferred hand 

Small toy placed on board an “arm length” anterior to the trunk midline 

0. does not touch toy 

1. touches toy but with palm or finger 

2. grasps toy and lifts it off board for 3 sec 

3. releases toy into a larger container placed conveniently by therapist 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

   

 

  

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

5.     Rides  the horse holding on the single handled surcingle for 1 minute, and keeps the trunk erect and stable 

 

The single handled surcingle has to be located anterior to the trunk midline in a maximum distance of “arm length” 

 
 

0. does not hold the single handled surcingle 

1. holds the single handled surcingle less than 30 sec 

2. holds the single handled surcingle for 1 min but leans the trunk forward, backward  or lateraly 

3. holds the single handled surcingle  for 1 min and keeps the trunk erect and stable 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

 

Comments:  
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

6. Rides the horse with the hands on her or his lap for 1 minute and keeps the trunk erect and stable 

 

 0.    does not keep the hands on her or his lap 

 1.    keeps the hands on her or his lap for less than 30 sec 

 2.    keeps the hands on her or his lap for 1 min but leans the trunk forward, backward  or lateraly 

 3.    keeps the hands on her or his lap for 1 min and keeps the trunk erect and stable 

 

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

   

 

  

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

7. Rides the horse and lifts both upper limbs free of support for 10 sec 

0. does not lift both upper limbs 

1. lifts upper limbs free of support for 5 sec 

2. lifts upper limbs free of support for 10 sec, but leans the trunk forward, backward or laterally 

3. lifts upper limbs free of support for 10 and keeps the trunk erect and stable 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

   

 

  

Comments: 
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“Please indicate the extent of your agreement with the following item refinements and ponder any 

comments” 

SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

8. Rides the horse and lifts both upper limbs free of support and rotates to right and then to left 

0. does lift both upper limbs, but does not rotate the trunk 

1. Rotates to one side but does not to both sides 

2. Rotates the trunk, but compensates with elevation of shoulder or trunk inclination 

3. Rotates the trunk for both sides  

 

 

Clear:  

1 = not clear   

2 = item need some revision  

3 = clear but need minor revision  

4 = very clear 

 

Relevance: 

1 = not relevant,  

2 = somewhat relevant,  

3 = quite relevant,  

4 = highly relevant 

 

   

Comments:  
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APPENDIX 8 A– Final SPCM for THR/HPT- English Version 
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SEATED POSTURAL CONTROL MEASURE for THR –THE FUNCTION SECTION 

 

1. Leans forward, touches toy with preferred wrist or hand, re-erects 

Small toy placed on board at child’s midline at distance 1-1/2 times “arm length” anterior to trunk 

midline. 

 

0. does not lean forward and re-erect 

1. leans forward but does not touch toy 

2. leans forward, touches toy, but does not re-erect 

3. leans forward, touches toy, re-erects 

 

2. Leans forward and to right or left, touches toy with OPPOSITE hand, and re-erect. 

The intention of this item is to obtain trunk rotation: either hand may be used. Small toy placed on 

board in front of child on side opposite to the reaching hand. Place toy 1- ½ times arm length of the 

reaching arm along the layout guide marker line which runs 60 degrees from trunk midline. 

 

0.  does not move trunk 

1.  leans toward toy but does not touch it 

2. leans toward and touches toy but does not re-erect 

3. leans toward and touches toy, re-erects 

 

3. Lifts both upper limbs free of support, touches face or head 

 

 

0. does not lift either upper limber off support 

1. lifts right or left upper limber off support for 3 sec 

2. lifts both upper limber off support for 3 sec 

3. lifts both upper limber off support for 3 sec and places both hands simultaneously on 

face or head 

 

4.       Reaches forward, grasps and releases toy with preferred hand 

Small toy placed on board an “arm length” anterior to the trunk midline 

 

0. does not touch toy 

1. touches toy but with palm or finger 

2. grasps toy and lifts it off board for 3 sec 

3. releases toy into a larger container placed conveniently by therapist 
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5.     Rides  the horse holding on the single handled surcingle for 1 minute, and keeps the trunk 

erect and stable 

The single handled surcingle has to be located anterior to the trunk midline in a maximum 

distance of “arm length” 

 

0. does not hold the single handled surcingle 

1. holds the single handled surcingle less than 30 sec 

2. holds the single handled surcingle for 1 min but leans the trunk forward, backward 

or lateraly 

3. holds the single handled surcingle  for 1 min and keeps the trunk erect and stable 

 

 

6. Rides the horse with the hands on her or his lap for 1 minute and keeps the trunk erect and stable 

 

 0.    does not keep the hands on her or his lap 

 1.    keeps the hands on her or his lap for less than 30 sec 

2.    keeps the hands on her or his lap for 1 min but leans the trunk forward, backward  or    

lateraly 

 3.    keeps the hands on her or his lap for 1 min and keeps the trunk erect and stable 

 

7. Rides the horse and lifts both upper limbs free of support 

 

0. does not lift both upper limbs 

1. lifts upper limbs free of support for 30 sec 

2. lifts upper limbs free of support for 1 min, but leans the trunk forward, backward or 

laterally 

3. lifts upper limbs free of support for 1 min and keeps the trunk erect and stable 

 

8. Rides the horse and lifts both upper limbs free of support and rotates to right and then to left 

0. does lift both upper limbs, but does not rotate the trunk 

1. Rotates to one side but does not to both sides 

2. Rotates the trunk, but compensates with elevation of shoulder or trunk inclination 

3. Rotates the trunk for both sides  
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APPENDIX 8 B– Final SPCM for THR/HPT- Portuguese Version 
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MENSURAÇÃO DO CONTROLE POSTURAL SENTADO para EQUOTERAPIA –

FUNÇÃO  

 

1. Inclina o tronco anteriormente, toca o brinquedo com a mão ou punho de preferencia e 

reendireita-se. 

Um pequeno brinquedo é colocado a frente da criança em uma distancia de 1- ½ vezes do 

tamanho do braço anterior a linha media do tronco. 

 

0. Não inclina anteriormente e reendireita-se 

1. Inclina, contudo nao toca o brinquedo 

2. Inclina anteriormente, toca o brinquedo, mas não reendireita-se 

3. Inclina anteriormente, toca o brinquedo reendireita-se 

 

2. Inclina o tronco anteriormente, para a direita ou esquerda, toca o brinquedo com a mão 

ou punho opostos e reendireita-se. 

A intenção deste item e obter a rotação de tronco, qualquer mão poderá ser utilizada  

Um pequeno brinquedo e colocado a frente da criança do lado oposto da mão de alcance. O 

brinquedo ficará a 1-1/2 de distancia do cumprimento do braço ou a 60 graus da linha 

media do tronco. 

 

0. Não move anteriormente o tronco 

1. Inclina em direção ao brinquedo, mas não toca 

2. Inclina em direção ao brinquedo, toca mas não reindireita-se 

3. Inclina anteriormente, toca o brinquedo reendireita-se 

 

3.       Levanta ambos membros superiores livre de apoio ou sem apoio, toca face ou cabeça  

 

0. Nao levanta ambos os membros superiores sem apoio 

1. Levanta o membo superior direito ou esquerdo sem ajuda por 3 seg 

2. Levanta ambos os membros sem ajuda por 3 seg 

3. Levanta ambos os membros sem ajuda por 3 seg e coloca ambas as mãos 

simultaneamente na face ou cabeca  
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4.       Inclina anteriormente, segura e solta o briquedo com a mão preferida 

Um pequeno brinquedoé  colocado em uma bandeja a frente da criança em uma distancia 

de 1- ½ vezes do tamanho do braço anterior a linha média do tronco. 

 

0. Não toca o brinquedo 

1. Toca o brinquedo com a palma ou com dedo 

2. Segura o brinquedo e o tira da bandeja por 3 seg 

3. Segura e tira o brinquedo da bandeja e o solta dentro de uma caixa maior 

convenientemente colocada pelo terapeuta 

 

 

5.     Anda a cavalo, segurando no arco do cilhão com uma das mãos por 1 min e mantem 

o tronco ereto e estavel 

 

O cilhao de uma alça precisará estar localizado anterior a linha média do tronco, e em 

uma distância maxima do comprimento de um braço. 

 

0. Não segura no arco 

1. Segura o arco do cilhão  por menos que 30 seg 

2. Segura no arco do cilhão por 1 min mas inclina o tronco anteriormente, lateral ou 

posteriormente 

3. Segura no arco do cilhão por 1 min mantendo o tronco ereto e estavel 

 

 

6.      Anda a cavalo com as mãos descansando sobre as coxas e mantem o tronco ereto 

 

0. Não mantem as mãos sobre as coxas 

1. Mantem as mãos sobre as coxas por menos que 30 seg 

2. Mantem as mãos sobre as coxas por 1 min mas inclina o tronco anteriormente, 

lateral ou posteriormente 

3. Mantem as mãos sobre as coxas por 1 min e mantem o tronco ereto e estavel 
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7.       Anda a cavalo e levanta ambos os braços sem ajuda, por 10 seg 

 

0. Não levanta ambos os braços 

1. Levanta ambos os braços sem ajuda por 5 seg 

2. Levanta ambos os braços sem ajuda por 10 seg, mas inclina o tronco anteriormente, 

lateral ou posteriormente 

3. Levanta ambos os braços sem ajuda por 10 segundos e mantem o tronco ereto e 

estavel 

 

8.      Anda a cavalo e levanta ambos os bracos sem ajuda e roda o tronco para a direita e 

esquerda 

 

0. Levanta os braços, mas não consegue rodar o tronco 

1. Roda o tronco para um lado, mas não rotaciona para ambos 

2. Roda o tronco para ambos os lados, mas compensa com elevação de ombro ou 

inclinação do tronco 

3. Roda o tronco para ambos os lados sem compensações  
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APPENDIX 9 – Letter of Information and Consent Form (MRDA) 

 

 

For parents in phase 3- Manitoba Riding for the Disabled Association: reliability 

Adaptation of the Seated Postural Control Measure to Determine the Effectiveness of 

Therapeutic Horseback Riding on Postural Control for Children and Youth with 

Neuromotor Disorders: Preliminary Development and Reliability Testing 

Principal Investigator: Mylena Medeiros,  MSc student 

School of Medical Rehabilitation 

University of Manitoba, Winnipeg, Manitoba 

 

You are being asked to participate in a research study.  Please take your time to review this 

consent form and discuss any questions you may have with the study staff. You may take your 

time to make your decision about participating in this study and you may discuss it with your 

friends, family before you make your decision. This consent form may contain words that you do 

not understand. Please ask the study staff to explain any words or information that you do not 

clearly understand. 

 

Purpose of Study 

 

This purpose of this research study is to produce an evaluative instrument for pediatric therapists 

to measure change in seated postural control in the context of THR for children and youth with 

Neuromotor Disorders. A clinical evaluation tool, named the Seated Postural Control Measure 

was identified as a feasible measure of outcome, which could be adapted with the purpose of 

measuring postural control in this context.  

 

Study procedures 

 

Participation in the study will be for two days. 

 

If you take part in this study, you will be asked to come to the Manitoba Riding for the Disabled 

Association with your child on 2 occasions over a two week period. On the first occasion, your 
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child will have his or her postural control assessed with this new assessment tool by 2 therapists 

separately. This will take about 30 minutes. On the second occasion, only one therapist will 

repeat the assessment, which will be completed in 30 minutes. There will be a total of 50 parents 

in this study. 

 

 

Risks and Discomforts 

Involvement in this study will not affect the care that your child normally receives. Risks to your 

child are similar to those which he or she would expect in regular Therapeutic Horseback Riding 

sessions. The assessors will take all normal safety precautions to appropriately guard your child 

appropriately. 

 

Benefits 

You and your child will not benefit directly from participation in this work, however the possible 

benefits to society will be the creation of this new assessment tool, which will enable 

measurement postural control for children with neuromotor disorders in the context of THR. , 

Once the measure demonstrates the ability to detect change over time the tool will provide 

Physiotherapists with an opportunity to definitively demonstrate the effectiveness of this 

important adjunctive community-based therapy, once the measure demonstrates the ability to 

detect change overtime.  

  

Costs  

 All the procedures, which will be performed as part of this study, are provided at no cost to you. 

You will receive no payment or reimbursement for any expenses related to taking part in this 

study. 

 

Confidentiality 

Information gathered in this research study may be published or presented in public forums, 

however your name and other identifying information will not be used or revealed. Despite 

efforts to keep your personal information confidential, absolute confidentiality cannot be 

guaranteed. Your personal information may be disclosed if required by law. 
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The University of Manitoba Health Research Ethics Board may review records related to the 

study for quality assurance purposes. 

 

All records will be kept in a locked secure area and only those persons identified will have 

access to these records. If any of your research records need to be copied to any of the above, 

your name and all identifying information will be removed. No information revealing any 

personal information such as your name, address or telephone number will leave EquoAmigos 

Therapeutic Horseback Riding Centre. 

 

Voluntary Participation/Withdrawal from the Study 

Your decision to take part in this study is voluntary. You may refuse to participate or you may 

withdraw from the study at any time. Your decision not to participate or to withdraw from the 

study will not affect your care at this centre. If the study staff feels that it is in your best interest 

to withdraw you from the study, they will remove you without your consent. 

 

We will tell you about any new information that may affect your health, welfare, or willingness 

to stay in this study. 

 

Questions 

You are free to ask any questions that you may have about your treatment and your rights as a 

research participant. If any questions come up during or after the study or if you have a research-

related injury, contact the study therapist and the study staff Mylena Medeiros by telephone at 

(xxx) xxx-xxxx or by email at xxxxxxxxxxxxxxxxxxxxxx. 

 

For questions about your rights as a research participant, you may contact The University of 

Manitoba, Bannatyne Campus Research Ethics Board Office at (204) 789-3389 

 

Do not sign this consent form unless you have had a chance to ask questions and have received 

satisfactory answers to all of your questions. 

 

This letter is for you to keep. 

 

  

mailto:medeiro3@myumanitoba.ca
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Consent Form 

 

Adaptation of the Seated Postural Control Measure to Determine the Effectiveness of Therapeutic 

Horseback Riding on Postural Control for Children and Youth with Neuromotor Disorders: 

Preliminary Development and Reliability Testing 

Principal Investigator: Mylena Medeiros 

 

I have read this consent form. I have had the opportunity to discuss this research study with 

Mylena Medeiros and or her study staff. I have had my questions answered by them in language I 

understand 

the risks and benefits have been explained to me. I believe that I have not been unduly influenced by any 

study team member to participate in the research study by any statements or implied statements. Any 

relationship (such as employer, supervisor or family member) I may have with the study team has not 

affected my decision to participate. I understand that I will be given a copy of this consent form after 

signing it. I understand that my participation in this study is voluntary and that I may choose to withdraw 

at any time. I freely agree to participate in this research study.   

   

 I understand that information regarding my personal identity will be kept confidential, but that 

confidentiality is not guaranteed. I authorize the inspection of any of my records that relate to this study 

by The University of Manitoba Research Ethics Board, for quality assurance purposes. 

  

 By signing this consent form, I have not waived any of the legal rights that I have as a participant 

in a research study. 

 

 

Parent/legal guardian’s signature__________________________ Date____________                                                                                                                                                                                                      

(day/month/year)    

 

Parent/legal guardian’s signature printed name_______________________________ 

Print name of child _______________________________________________________ 

 

Signature of child _______________________________________________________ 

Age of Child: __________    
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I confirm that I have explained the study to the participant to the extent compatible with the 

participant understanding, and that the participant has agreed to be in the study 

Printed name of person obtaining assent 

 

 

Signature of person obtaining assent 

 

_______________________________________________________ 

 

Date: _______________________________________________________________ 

 

 

Please provide the following information if you would like to receive a summary of the results of 

the study. 

 

Name:  ________________________________________________ 

 

 

Address:    _________________________________________________ 

            Street address (house or apartment number) 

 

  _____________________ _________________ _____________________  

   City      State        Postal Code 

 

Email:  ______________________________ 
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APPENDIX 10– Letter of Information and Consent Form (Equoamigos Centre and Federal 

University of Santa Maria – Brazil) 

 

 

Adaptation of the Seated Postural Control Measure to Determine the Effectiveness of 

Therapeutic Horseback Riding on Postural Control for Children and Youth with 

Neuromotor Disorders: Preliminary Development and Reliability Testing 

Investigador Principal: Mylena Medeiros 

School of Medical Rehabilitation (Escola de Medicina da Reabilitação) 

University of Manitoba, Winnipeg, Manitoba 

 

Você esta sendo questionado a estar participando de uma pesquisa. Por favor, revise esse termo 

de consentimento de acordo com seu tempo e discuta qualquer dúvida que voce possa ter com 

um dos membros da nossa equipe. Você pode tomar a decisão sobre participar ou não da mesma 

e discutir com familiares ou amigos sobre essa tomada de decisão. Esse termo de consentimento 

pode conter palavras que você não compreenda. Por favor, peça a equipe para explicar qualquer 

palavra ou informação que você não tenha entendido claramente. 

 

Propósito do Estudo 

 

O propósito dessa pesquisa e produzir um instrumento de avaliação para terapeutas pediátricos 

para mensurar a mudança no controle postural dentro do contexto da equoterapia com crianças e 

adolescentes com desordens neuromotoras. Um instrumento clínico de avaliação chamado 

Seated Postural Control Measure foi identificado como uma mensuração viável de avaliação, o 

qual poderia ser adaptado com o propósito de mensurar o controle postural no contexto da 

Equoterapia. 

 

Procedimentos do Estudo 

 

Participação no estudo será por dois dias 

Se você aceitar participar desse estudo, você será solicitado a estar vindo ao Centro da  

Equoamigos com seu/sua filho (a) em 2 ocasiões em um período de duas semanas. Na primeira 
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ocasião, seu/sua filho (a) terá o controle postural avaliado por dois terapeutas separadamente. 

Isso levará em torno de 30 minutos. Na segunda ocasião, somente um terapeuta irá repetir a 

avaliação, a qual será concluída em 30 minutos. Haverá um total de 30 famílias participando 

desse estudo. 

 

Riscos e Desconfortos 

O envolvimento nesse estudo não afetará o cuidado que seu filho normalmente recebe. Riscos 

para seu/sua filho (a) serão similares ao que ele ou ela esperam em uma sessão normal da 

Equoterapia. Os avaliadores irão tomar as devidas precauções de segurança para 

apropriadamente cuidar de seu/sua filho (a). 

 

Benefícios 

 

Você e seu/sua filho (a) não serão diretamente beneficiados pela participação nesse trabalho, 

contudo os possíveis benefícios para sociedade será a criação desse novo instrumento de 

avaliação o qual possibilitará a mensuração do controle postural das crianças e adolescentes com 

desordens neuromotoras no contexto da Equoterapia. Uma vez que a mensuração demonstre a 

habilidade de detectar mudanças em um período de tempo, o instrumento proverá aos terapeutas 

a oportunidade de definitivamente demonstrar a efetividade dessa importante terapia. 

 

Custo 

 

Todos os procedimentos os quais serão utilizados como partes desse estudo são providos sem 

qualquer custo para você. 

Você não receberá qualquer pagamento ou reembolso pelas despesas relacionadas a esse estudo. 

 

Confidencialidade 

 

As informações reunidas nesse estudo de pesquisa poderão ser publicadas ou apresentadas em 

fóruns públicos, todavia seu nome e outras informações de identificação não serão usadas ou 

reveladas. Apesar de todos os esforços para manter sua informação pessoal confidencial, a 
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confidencialidade absoluta não poderá ser garantida. Sua informação pessoal pode ser divulgada 

por lei. 

 

O Comitê Ético de Pesquisa da Saúde da Universidade de Manitoba pode rever os registros 

relativos ao estudo por motivos de assegurar a qualidade.  

 

Todos os dados serão mantidos em uma área segura e onde somente pessoas identificadas terão 

acesso a esses recordes. Se qualquer dado de pesquisa necessitar ser copiado por qualquer razão, 

seu nome e todas as identificações pessoais serão removidas. Nenhuma informação revelando 

qualquer informação como nome, endereço ou telefone sairá da Equoamigos. 

 

Participação Voluntária/ Desistência do Estudo 

 

Sua decisão em fazer parte desse estudo é voluntária. Você pode rejeitar participar do mesmo ou 

retirar-se do estudo a qualquer momento. Sua decisão de não participar ou retirar-se não afetará o 

tratamento do seu/sua filho (a) nesse  Centro.  Se a equipe sentir que de alguma forma o melhor e 

retirar seu/sua filho (a) do estudo, eles irão remover sem o seu consentimento. 

 

Nós iremos lhe falar sobre qualquer nova informação que possa afetar a saúde ou bem estar, ou 

mesmo disposição do seu/sua filho (a) em manter-se nesse estudo. 

 

Questões 

 

Você está livre para perguntar qualquer questão que possa ter sobre o tratamento, ou seus direitos 

como participante da pesquisa. Se qualquer dúvida aparecer durante ou após o estudo, se voce 

tiver qualquer lesão relacionada a pesquisa, contate a equipe ou a pesquisadora principal pelo 

telefone x xxx xxx xxxx ou por email xxxxxxxxxxxxxxxxxxxxxxxxxx. 

 

Para qualquer questão sobre seus direitos como participante dessa pesquisa, você pode contatar a 

Universidade de Manitoba, Campus Bannatyne, Escritório do Conselho Ético de Pesquisa no 

(204) 789-3389. 

 

mailto:medeiro3@myumanitoba.ca
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Não assine esse formulário de consentimento ao menos que você tenha tido uma chance de 

esclarecer suas dúvidas sobre todas as questões. 

 

Essa carta deve ser mantida com você. 
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Termo de Consentimento 

 

Adaptation of the Seated Postural Control Measure to Determine the Effectiveness of Therapeutic 

Horseback Riding on Postural Control for Children and Youth with Neuromotor Disorders: 

Preliminary Development and Reliability Testing 

Principal Investigator: Mylena Medeiros 

 

 Eu tenho lido esse formulário de consentimento. Eu descuti esse estudo de pesquisa com 

Mylena Medeiros e ou sua equipe. Eu tive minhas duvidas respondidas por eles em uma 

linguagem que eu pude compreender. 

 

 Os riscos e benefícios foram explicados para mim. Eu acredito que eu não fui 

indevidamente influenciada por qualquer membro da equipe a estar participando dessa pesquisa 

por qualquer declaração explicita ou implícita. Qualquer relacionamento (como empregador, 

supervisor ou membro familiar) que eu possa ter com a equipe não afetou minha decisão em 

participar. Eu entendo que irei dar uma copia deste termo de consentimento apos assiná-lo. Eu 

entendo que minha participação nesse estudo e voluntaria e que eu possa escolher me retirar a 

qualquer tempo. Eu livremente concordo em participar desse estudo de pesquisa. 

 

 Eu entendo que as informações relativas a minha identidade serão mantidas 

confidenciais, mas que confidencialidade não e garantida. Eu autorizo a inspeção de qualquer 

dado que esteja relacionado com esse estudo pelo Conselho Ético de Pesquisa da Universidade 

de Manitoba, com o propósito de assegurar a qualidade.  

  

Assinando esse termo de consentimento eu não dispensei qualquer direito legal que eu possua 

como participante nesse estudo de pesquisa. 

 

Parente/guardião legal assinatura__________________________ Data____________                                                                                                                                                                                                                  

         (dia/mês/ano)  

 

Parente/guardião legal nome_______________________________ 

Nome da criança _______________________________________________________ 
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Assinatura da criança_______________________________________________________ 

 

Eu confirmo que expliquei o estudo ao participante dentro de uma extensão compatível com a 

compreensão pelo mesmo e que o participante aceitou participar do estudo. 

Nome da pessoa que obteve o consentimento 

 

 

Assinatura da pessoa que obteve o consentimento. 

 

_______________________________________________________ 

 

Data: _______________________________________________________________ 

 

 

Por favor provenha as seguintes informações caso  você deseje receber um sumario dos 

resultados do estudo. 

 

 

Nome:  ________________________________________________ 

 

 

Endereço:    _________________________________________________ 

             

 

  _______________________ _________________ _____________________  

   Cidade      Estado            Código Postal  

 

 

Email:  ______________________________ 


