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Exploration of measurement instruments and the effects on sitting balance
after hippotherapy intervention in children with Cerebral Palsy

Research question

Which measuring instruments are used to evaluate the effectiveness of hippotherapy on the

sitting balance in children with Cerebral Palsy?
Highlights

- Measurement instruments that could be used to assess the effect of hippotherapy on
sitting balance in children with Cerebral Palsy are limited.

- Both technological and functional measurement instruments are sensitive to detect
changes in sitting balance after hippotherapy in children with Cerebral Palsy.

- Currently, none of the measurement instruments available in literature are

specifically designed to assess sitting balance on the back of a horse.
Names of the students: Kaat Hombroux & Aude Van Dessel

Promotors and co-promotors: Prof. dr. Katrijn Klingels, Msc. Katrijne Severi & dr. Evi
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CONTEXT

This systematic literature research is part of the broader research field: pediatrics

rehabilitation.

Children with Cerebral Palsy (CP) face various difficulties in daily living, for example,
maintaining sitting balance is one of the major challenges for this population. Even though
hippotherapy is a relatively unknown training approach, it has proven to be an important one.
It has been shown that hippotherapy intervention is an effective treatment strategy to
improve balance problems in children with CP. However, the effect on sitting balance
specifically is not widely described in literature. The trunk is a central key point in stability,
which is impaired in children with CP. If stability is adequate, it forms a good base for mobility.
For physical therapists it is important to know about the effects of hippotherapy on sitting
balance and how the assessment takes place. In that way, therapists can provide the best
possible patient-centered care. This systematic literature research aimed to explore different
measurement instruments that assess the effectiveness of hippotherapy intervention on

sitting balance in children with CP.

This study is part of the start-up research line “Children with CP” and is conducted at the
request of and in cooperation with school and care institution Sint-Gerardus in Diepenbeek,
Belgium. Further data collection will take place at the practical setting itself. A central format

will be followed.

Research questions were formulated by the students in agreement with the promotors of this
master thesis. Systematic literature search has been conducted independently by both
students and disagreements have been solved in a consensus meeting. Additionally, the
research protocol for this pilot study was described by both students and a consensus was

also reached.






1. ABSTRACT

Background: Sitting balance deficits are a common problem in children with Cerebral Palsy
(CP), for which hippotherapy is an effective intervention. However, its effectiveness cannot be
assessed yet while seated on the back of a horse. Therefore, the current study aims to explore
and analyze different measurement instruments used to evaluate the effectiveness of

hippotherapy on sitting balance in children with CP.

Method: A systematic literature search was conducted in PubMed, Web of Science and
Scopus. Methodological quality was assessed by the PEDro and SIGN-checklist. Characteristics

of the population, interventions and measurement instruments were extracted.

Results: Functional and technological measurement instruments can be used to assess sitting
balance. Three functional scales were reported: Sitting Assessment Scale, Segmental
Assessment of Trunk Control and Gross Motor Function Measurement. Technological
measurements included Center of Pressure movement/velocity and lateral trunk deviation.

Both types of measurement instruments were sensitive to change.

Discussion and conclusion: Measurement instruments that could be used to evaluate the
effect of hippotherapy on sitting balance in children with CP are limited and none are
specifically designed to assess sitting balance on the back of a horse. Therefore, development

of a new scale is recommended.

Aim of the study: Evaluation of the psychometric measurement properties of a new

measurement instrument Hippotherapy Trunk Control (HippoTrunC) in children with CP.

Operationalization of research question: A hippotherapy intervention will be conducted to a
single group of children with CP. Psychometric measurement properties of different items of

HippoTrunC will be evaluated.
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2. INTRODUCTION

Cerebral Palsy (CP) is one of the most common causes of disability in childhood and is
described as a range of non-progressive syndromes of posture and motor impairment (Koman,
Smith, & Shilt, 2004). It is the result of a permanent lesion of the cerebral motor cortex that
occurs prenatally, at birth or within two years postnatally (Koman et al., 2004). According to
the International Classification of Functioning, Disability and Health for Children and Youth
model (ICF-CY) (WHO-FIC.), children with CP experience impairments on function level, activity
limitations and participation restrictions. The neuromuscular disease manifests itself in a wide
spectrum of impairments. “More than 50% of patients with the disorder can walk without arm
assistance; 25% cannot walk, and 30% are mentally impaired. Neurological problems are
common and include seizures (35%), sensory impairment of the arms (97%), hydrocephalus
(9%), autonomic dysfunction, impairment of visual perception (20-40%), and learning
disabilities” (Koman et al., 2004, p. 1). Another common limitation in this population is the
delay of a major developmental milestone, sitting (Banas & Gorgon, 2014). Poor selective
motor control especially in the trunk contributes to poor sitting (Harbourne, 2010). Shumway-
Cook and Woollacott (2017) defined balance as the ability to maintain the center of mass
within the limits of base of support, which is dependent on the requirements of the task and
environment. Adequate sitting balance is needed to safely manage activities of daily living and
to engage in sport-related activities for example riding a bicycle (Kiss, Schedler, & Muehlbauer,

2018).

There is a wide range of treatment options to maintain or improve the functionality in children
with CP. Traditional physiotherapy, bracing, and orthopedic musculoskeletal surgery are the
most prescribed treatment strategies (Koman et al., 2004). Other approaches such as
hippotherapy or horseback riding simulator as intervention for CP were supported by a
moderate level of evidence (Dewar, Love, & Johnston, 2015). Moreover, Meregillano (2004)
describes hippotherapy as a powerful treatment tool. The horse can be seen as a dynamic
treatment tool which mimics human gait patterns and thereby stimulates motor and
proprioceptive systems and improves flexibility, balance and muscle strength (Meregillano,
2004). The benefits of hippotherapy on balance are widely described and proven in literature.
A lot of studies have investigated the effects on gross motor function, standing balance and

gait (Dominguez-Romero, Molina-Aroca, Moral-Munoz, Luque-Moreno, & Lucena-Anton,



2019; K.-H. Kim & Lee, 2020; Zadnikar & Kastrin, 2011). In contrast with sitting balance, an

outcome measure that is not often applied.

Given the importance of functional sitting balance and the benefits of hippotherapy, it is
necessary that clinicians can evaluate sitting balance objectively with a standardized tool.
Technological measurement instruments, such as computerized force platforms, measure
each movement accurately but are expensive and not always feasible in clinical practice.
Besides that, very few functional measurement tools are available for clinical use (Banas &
Gorgon, 2014). Furthermore, little is known about scales specifically designed for assessing
the effects of hippotherapy on the sitting balance problems in children with CP. Given the
emergence of sports therapy as treatment for balance problems in children with CP, the

benefits of hippotherapy should be objectively evaluated (K.-H. Kim & Lee, 2020).

An improved sitting balance can offer the children several benefits in activities of daily life,
therefore the aim of this systematic literature review is to explore the different measurement
instruments used to evaluate the effectiveness of hippotherapy on the sitting balance of
children with Cerebral Palsy. Furthermore, it remains to be seen whether or not a feasible

assessment tool is already available or needs to be developed in the future.



3. METHOD

3.1 Aim of the study

The aim of this literature search is to analyze different measuring scales used to evaluate the

effectiveness of hippotherapy on the sitting balance of children with Cerebral Palsy.

3.2 Search strategy

A systematic literature search of articles was executed until January 19th 2021 using the
following electronic databases: PubMed, Scopus, and Web of Science (WQOS). Search terms
were designed to include the intervention (‘Hippotherapy’ OR ‘equine therapy’ OR ‘equine-
assisted therapy’ OR ‘horse therapy’ OR ‘horse riding’ OR ‘horseback riding’), and outcome
(‘sitting balance’” OR ‘trunk control’ OR ‘core stability’ OR ‘postural balance’ OR ’sitting
position’ OR ((‘sitting’ OR ‘sit’ OR ‘seated’ OR ‘trunk’) AND (‘balance’ OR ‘postural control’ OR
‘postural balance’ OR ‘stability’ OR ‘posture’ OR ‘postur*’ OR control’))) of interest. The search
string was adapted for each database, search strings and queries are shown in Table 1. No
filters were applied. The secondary searches included reference list checking of the included

articles.

Table 1
Search strategy

Databases Search string

PubMed (("hippotherapy"[Title/Abstract] OR "equine therapy"[Title/Abstract] OR "equine-
assisted therapy"[Title/Abstract] OR "equine-assisted therapy"[MeSH Terms] OR
"horse therapy"[Title/Abstract] OR "horse riding"[Title/Abstract] OR "horseback
riding"[Title/Abstract]) AND  ("trunk  control"[Title/Abstract] OR "core
stability"[Title/Abstract] OR '"sitting position"[Title/Abstract] OR 'sitting
balance"[Title/Abstract] OR “postural balance”[MeSH Terms] OR
(("sitting"[Title/Abstract] OR "sit"[Title/Abstract] OR "seated"[Title/Abstract] OR
"trunk"[Title/Abstract]) AND ("balance"[Title/Abstract] OR "postural
control"[Title/Abstract] OR "postural balance"[MeSH Terms] OR
"stability"[Title/Abstract] OR "posture"[MeSH Terms] OR "postur*"[Title/Abstract] OR
"control"[Title/Abstract]))))

Web of TS=((hippotherapy OR equine therapy OR equine-assisted therapy OR horse therapy
Science OR horse riding OR horseback riding) AND (trunk control OR core stability OR sitting
position OR sitting balance OR postural balance OR ((sitting OR sit OR seated OR trunk)
AND (balance OR postural control OR postural balance OR stability OR posture OR
postur* OR control)))) OR TI=((hippotherapy OR equine therapy OR equine-assisted



Scopus

therapy OR equine-assisted therapy OR horse therapy OR horse riding OR horseback
riding) AND (trunk control OR core stability OR sitting position OR sitting balance OR
postural balance OR ((sitting OR sit OR seated OR trunk) AND (balance OR postural
control OR postural balance OR stability OR posture OR postur* OR control))))

( TITLE-ABS-KEY ( hippotherapy ) OR TITLE-ABS-KEY ( "equine therapy" ) OR TITLE-
ABS-KEY ( "equine-assisted therapy" ) OR TITLE-ABS-KEY ( "horse therapy"
) OR TITLE-ABS-KEY ( "horse riding" ) OR TITLE-ABS-KEY ( "horseback riding" )
) AND ( ( ( TITLE-ABS-KEY ( "sitting balance" ) OR TITLE-ABS-KEY ( "postural balance"
) OR TITLE-ABS-KEY ( "core stability" ) OR TITLE-ABS-KEY ( "trunk control") OR TITLE-
ABS-KEY ( "sitting position" ) ) ) OR ( ( ( TITLE-ABS-KEY ( sitting ) OR TITLE-ABS-KEY (
sit) OR TITLE-ABS-KEY ( seated ) OR TITLE-ABS-KEY ( trunk ))) AND ( ( TITLE-ABS-
KEY ( balance ) OR TITLE-ABS-KEY ( "postural control") OR TITLE-ABS-KEY ( "postural
balance" ) OR TITLE-ABS-KEY ( stability) OR TITLE-ABS-KEY ( postur*) OR TITLE-ABS-
KEY ( control)))))

3.3 Eligibility criteria and selection process

The selection criteria were applied by two independent investigators in two phases (phase 1:

title and abstract, phase 2: full-text). After each screening phase, the results were discussed

by the two investigators until a consensus was reached.

References of both included studies after phase 2 and studies excluded in phase 2 due to study

(systematic) review design, were screened and included if they met the selection criteria.

Relevant studies were selected for inclusion if they fulfilled the following criteria:

1. Intervention: Hippotherapy intervention or hippotherapy simulators that mimic the

walking of a real horse had to be reported. Interventions where no riding was

described or horses only were used to assist children with socio-emotional difficulties

were excluded.

2. Outcome: Measurement instruments for evaluating sitting balance had to be

reported. Both functional and technological assessment tools specifically intended for

measuring balance in the sitting position were included. All studies in which another

outcome than sitting balance was evaluated e.g. standing balance, spasticity,

alignment, gross motor skills, etcetera were excluded.

3. Population: Study participants were children diagnosed with CP. Participants were not

excluded based on degree of disability. As such, children classified as Gross Motor

Function Classification System (GMFCS) level | to level V were included in this study.



All studies were excluded in which not CP but another disorder was the primary
population of interest e.g. elderly diagnosed with Multiple Sclerosis (MS), children
diagnosed with Autism Spectrum Disorder (ASD), children diagnosed with Down
Syndrome and other neurological or neurodevelopmental disorders.

4. Study design: Randomized and clinical, controlled trials and cohort studies were
considered relevant. All other study designs were excluded, e.g. (systematic) reviews
and meta-analyses, case-control studies etcetera.

5. Publication language: Studies had to be written in English or Dutch.

3.4 Methodological quality assessment of the individual studies

The PEDro scale (Cashin & McAuley, 2020) was used as a valid and reliable rating tool to assess
methodological quality of randomized and clinical controlled trials included in this review. The
scale consists of 11 items related to the internal validity (item 2-11) and external validity (item
1). Studies receiving a score lower than 4, were graded ‘poor’, 4 to 5 were graded ‘fair’, 6 to 8

were graded ‘good’, and a score 9 to 10 were graded ‘excellent’ (Cashin & McAuley, 2020).

To assess the risk of bias in cohort studies, the Scottish Intercollegiate Guidelines Network
(SIGN) checklist for cohort studies was used (Scottish Intercollegiate Guidelines Network,
2014). The SIGN checklist is a validated risk of bias assessment tool. The checklist assesses
internal validity and provides an overall quality assessment. The studies’ overall quality can be
rated as high quality when > 8/10 criteria were met, as acceptable quality when 4-7/10 criteria

were met, and as low quality when < 3/10 criteria were met.

The methodological quality of the articles was evaluated independently by two investigators

and differences were solved by consensus between these two investigators.

3.5 Data-extraction and -synthesis

After applying the selection criteria and methodological assessment, specific data were
extracted from the included articles by one of the authors and checked by another one. First,
population characteristics (sample size, number of participants per group, mean age, sex
distribution, and type of CP) and characteristics of included intervention (type of intervention,

duration, frequency, and sessions length) were mapped. Finally, type of outcome measures



including all kinds of assessment of sitting balance ability and their results were extracted.
According to the International Classification of Functioning, Disability and Health (ICF), both
measurements that assess function level and activity level were data of interest. Technological
measurement tools were classified as measuring body function while functional measurement
tools covered both function and activity level. Finally, change scores within-group and

differences between-groups for each outcome variable were extracted.

10



4. RESULTS

4.1 Search results

A total of 427 articles were identified (PubMed: 91, Web of Science: 180, and Scopus: 156).
After duplicates were removed, the titles and abstracts of 260 articles were screened. Of
these, 69 articles met the eligibility criteria. Nine articles met the final inclusion criteria. The
flowchart of studies is summarized in Figure 1: Flowchart. Excluded articles after full-text

screening are shown in Appendix Table 1.

PubMed Scopus
g (n=01) (n=156)
®
£
=
]
. :

—_— Potentially relevant citations identified (n=427)
After removing duplicates (n=260)

Additional potentially relevant Based on title and abstract evaluation,
> ona’p Y reIsve citations excluded (n=193)
= citations (hand searching) - Reasons:
= (n=2) . easons:

@ Intervention (n=83)
E Cutcome (n=91)
Population (n=19)
) Y
Studies retrieved for more detailed
evaluation (n=69)
z
3 Based on full text evaluation, studies
= excluded (n=60)
w Reasons
- Quteome (n=43)
Design (n=16)
R— Language (n=1)
E-]
@
k=]
E Relevant studies (n=9)
=

Figure 1: Flowchart

4.2 Methodological quality assessment

Table 2 provides an overview of the consensus of methodological quality assessment by the
PEDro scale. Six studies were of good quality (Borges, Werneck, da Silva, Gandolfi, & Pratesi,
2011; Chinniah, Natarajan, Ramanathan, & Ambrose, 2020; Herrero et al., 2012; Kang, Jung,
& Yu, 2012; Matusiak-Wieczorek, Dziankowska-Zaborszczyk, Synder, & Borowski, 2020;

Temcharoensuk, Lekskulchai, Akamanon, Ritruechai, & Sutcharitpongsa, 2015) and two
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articles fair (MacPhail et al., 1998; Matusiak-Wieczorek, Matachowska-Sobieska, & Synder,
2016). An overview of the individual methodological quality assessment by the PEDro scale is

shown in Appendix Table 2.

Table 2
Methodological screening PEDro scale — consensus score

PEDro scale items
1 2 3 4 5 6 7 8 9 10 11 Total Method
score ological
quality
Borges et Yes 1 0 1 0 0 1 1 1 1 1 7 Good
al. (2011)
Chinniahet Yes 1 1 1 0 1 0 0 1 1 1 7 Good
al. (2020)
Herreroet Yes 1 1 1 0 0 1 1 1 0 1 7 Good
al. (2012)
Kangetal. Yes 1 0 1 0 0 1 1 1 1 1 7 Good
(2012)
MacPhail Yes O 0 0 0 0 0 1 1 1 1 4 Fair
et al.
(1998)
Matusiak- Yes O 0 1 0 0 0 1 1 1 0 4 Fair
Wieczorek
et al.
(2016)
Matusiak- Yes 1 0 1 0 0 1 1 1 1 1 7 Good
Wieczorek
et al.
(2020)
Temcharoe Yes 1 0 1 0 0 1 1 1 1 1 7 Good
nsuk et al.
(2015)
Legend: 1 Eligibility criteria were specified; 2 Subjects were randomly allocated to groups (in a
crossover study, subjects were randomly allocated an order in which treatments were received; 3
Allocation was concealed; 4 The groups were similar at baseline regarding the most important

prognostic indicators; 5 There was blinding of all subjects; 6 There was blinding of all therapists who
administered the therapy; 7 There was blinding of all assessors who measured at least one key
outcome; 8 Measures of at least one key outcome were obtained from more than 85% of the subjects
initially allocated to groups; 9 All subjects for whom outcome measures were available received the
treatment of control condition as allocated or, where this was not the case, data for at least one key
outcome was analyzed by “intention to treat”; 10 The results of between-group statistical comparisons
are reported for at least one key outcome; 11 The study provides both point measures and measures
of variability for at least one key outcome; Total score Total score of the PEDro scale (items 2-11);
Methodological quality Methodological quality of the study. “yes” yes, eligibility criteria were
specified; “1” yes, the criterion is fulfilled; “0” no, the criterion is not fulfilled.
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The cohort study (Moraes, Copetti, Angelo, Chiavoloni, & David, 2016) had an acceptable
quality on the SIGN scale.

All studies of good quality failed to blind the participants and five out of six failed to blind the
therapists, but satisfied almost all other criteria (Borges et al., 2011; Herrero et al., 2012; Kang
et al., 2012; Matusiak-Wieczorek et al., 2020; Temcharoensuk et al., 2015). Only two articles
of good quality had concealed allocation (Chinniah et al., 2020; Herrero et al., 2012). Studies
of fair quality failed to randomize the participants, provide concealed allocation, blind

participants, therapists, and assessors.

Of the studies of acceptable to good quality, two articles did not report the degree of disability
through the GMFCS level (Kang et al., 2012; MacPhail et al., 1998), and one article did not

report the type of CP of the included individuals (Herrero et al., 2012).

4.3 Data analysis

4.3.1 Population characteristics

In total 305 children with CP were assessed. The sample size of the included articles varied
from 13 to 45 (Kang et al., 2012; MacPhail et al., 1998; Matusiak-Wieczorek et al., 2020). The
mean age (SD) of the articles was 7.6 years (2.6). Sex varied between 14.3% and 80% male
individuals per group. Three studies compared diplegic with hemiplegic CP (Kang et al., 2012;
Matusiak-Wieczorek et al., 2020; Matusiak-Wieczorek et al., 2016), three articles only
included individuals with spastic diplegia (Borges et al., 2011; Chinniah et al.,, 2020;
Temcharoensuk et al., 2015), one article compared diplegic with quadriplegic CP (MacPhail et
al., 1998), and one article compared diplegic CP as well as hemiplegic and quadriplegic CP
(Moraes et al., 2016). Table 3 provides a description of the samples with respect to sex
distribution, age, type of CP and degree of disability. One article included all five GMFCS levels
(Herrero et al., 2012), another article included GMFCS level Il until V (Borges et al., 2011),
three articles included two GMFCS levels (Matusiak-Wieczorek et al., 2020; Matusiak-
Wieczorek et al., 2016; Temcharoensuk et al., 2015), and one study included GMFCS level |, Il
and IV (Moraes et al., 2016). Finally, two articles did not report the GMFCS level (Kang et al.,

2012), MacPhail et al. (1998) only included individuals with a functional mobility status .

13



Table 3

Population characteristics

Authors Groups Sample Mean age (Years+  Gender Topography Degree of disability (GMFCS)
size SD) (Male%)  Hemiplegia Diplegia  Quadriplegia I m v '

Borges etal. Control group n=20 5.65+2.48 45.0% n=8 n=16 n=14 n=2
(2011) Intervention group n=20 5.77 £2.29 40.0% n=40°
Chinniah et  Control group n=20 Between 2-4 25.0% - n=2 n=5 n=8
al. (2020) Intervention group n=20 40.0% n=40 n=2 n=8 n=5
Herrero et Control group n=19 9.05 #+ (7.58-10.53) n=2 n=2 n=3 n=3 n=9
al. (2012) Intervention group n=19 9.95 + (8.80-11.10) n=2 n=1 n=2 n=4  n=10
Kang et al. Control group n=14 7.8 1.5 50.0% n=9 n=5
(2012) Intervention group 1 n=14 8.2+1.1 50.0% =9 n=5

(HTG)

Intervention group 2 (PTG) n=15 8.2+1.2 53.3% n=10 n=5
MacPhail et  Control group n=7 8.1+1.8 14.3% *
al. (1998) Intervention group n=6 6.7+1.1 33.3% n=3 n=3
Matusiak- Control group n=20 8.3+2.62 55.0% n=15 n=5 n=11 n=9
Wieczorek Intervention group n=19 8.42+2.24 52.6% n=13 n=6 n=12 n=7
et al. (2016)
Matusiak- Control group n=15 8.13+2.56 53.3% n=10 n=5 n=7 n=8
Wieczorek Intervention group 1 n=15 793+26 60.0% n=12 n=3 n=10 n=5
et al. (2020)

Intervention group 2 n=15 7.60+1.84 53.3% n=13 n=2 n=12 n=3
Moraes et Intervention group n=15 Between 5 and 10 80.0% n=6 n=1 n=8 n=8 n=2 n=5
al. (2016)
Temcharoen Intervention group 1 (HR) n=10 10.7+1.7 50.0% n=5 n=5
suk et al. Intervention group 2 (DHS) n=10 10.1£1.7 40.0% n=30° n=5 n=5
(2015) Intervention group 3 (SHS) n=10 10.4+1.5 50.0% n=5 n=5

Legend: SD: standard deviation; n: number of participants; NR: not reported; *functional mobility status; ¢ spastic type of CP; empty cells indicate these
characteristics were not reported; HR: horseback riding group; CPT: conventional physical therapy group; DHS: dynamic horseback riding simulator; SHS:

static horseback riding simulator

14



4.3.2 Intervention

A horse riding simulator was used in three studies for therapy (Borges et al., 2011; Chinniah
et al., 2020; Herrero et al., 2012). Five articles reported horse riding therapy as intervention
(Kang et al., 2012; MacPhail et al., 1998; Matusiak-Wieczorek et al., 2020; Matusiak-Wieczorek
et al., 2016; Moraes et al., 2016). One article used both a horseback riding simulator as horse
riding therapy (Temcharoensuk et al., 2015). Five of the nine included studies compared an
intervention with a control group (Borges et al., 2011; Chinniah et al., 2020; Herrero et al.,
2012; Kang et al., 2012; Matusiak-Wieczorek et al., 2020). These control groups underwent
conventional physical therapy in three studies (Borges et al., 2011; Chinniah et al., 2020;
Matusiak-Wieczorek et al., 2020). In two studies the control group did not get any treatment
(Kang et al., 2012; Matusiak-Wieczorek et al., 2016). One study compared intervention with a
combination of active trunk extension and the horseback riding simulator switched off
(Herrero et al.,, 2012). One article compared three different types of intervention
(Temcharoensuk et al., 2015), and one article did not compare different groups (Moraes et al.,
2016). The frequency of intervention varied from a single session to three times a week
(Chinniah et al., 2020; MacPhail et al., 1998; Temcharoensuk et al., 2015). Session duration
varied from fifteen minutes to 45 minutes per session (Chinniah et al., 2020; Herrero et al.,
2012). The total duration of the intervention period varied from one day to twelve weeks
(Chinniah et al., 2020; MacPhail et al., 1998; Temcharoensuk et al., 2015). An overview of the

interventions per study is shown in Table 4.

15



Table 4
Intervention characteristics

Authors Groups Type of intervention Frequency Session Intervention
duration duration
Borges et al. (2011) Control group CPT
Intervention group Horse riding simulator 2 times/week 40 min 6 weeks

Chinniah et al. (2020) Control group CPT 30 min CPT
3 times/week 30 min CPT+15 12 weeks
min HRS

Intervention group CPT + Horse riding simulator

Herrero et al. (2012) Control group Horse riding simulator (off) + active trunk extension

Intervention group Horse riding stimulator + active trunk extension 1 time/week 15 min 10 weeks

Kang et al. (2012) Control group No treatment

Intervention group 1 (HR) CPT* + Horse riding simulator 8 weeks

Intervention group 2 (CPT)  CPT* 2 times/week 30 min
MacPhail et al. (1998)  Control group Horse riding therapy Single session NR 1 day
Intervention group Horse riding therapy
Matusiak-Wieczorek Control group No treatment
et al. (2016)
Intervention group Horse riding therapy 1 time/week 30 min 12 weeks
Matusiak-Wieczorek Control group CPT NR
et al. (2020)
Intervention group 1 Horse riding therapy 2 times/week 30 min 12 weeks
Intervention group 2 Horse riding therapy 1 time/week
Moraes et al. (2016) Intervention group Horse riding therapy 2 times/week 30 min 12 weeks
Temcharoensuk et al. Intervention group 1 (HR) Horse riding therapy
(2015)
Intervention group 2 (DHS) Dynamic horse riding simulator Single session 30 min 1 day

Intervention group 3 (SHS) Static horse riding simulator

Legend: CPT: conventional physical therapy; HRS: horseback riding simulator; HRT: horse riding therapy; NR: not-reported; *: strengthening and stretching exercises
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4.3.3 Measurement scales for sitting balance

Technological measurement instruments

In four of the nine included articles technological instruments were used for the assessment
of the sitting balance of participants (Borges et al., 2011; Kang et al., 2012; MacPhail et al.,
1998; Moraes et al., 2016). Three articles used posturography to measure both Center of
Pressure (COP) movement in the antero-posterior and mediolateral direction (Borges et al.,
2011; Kang et al., 2012; Moraes et al., 2016) and two to measure the velocity of the
displacement (Kang et al., 2012; Moraes et al., 2016). Movement Analysis with marker

tracking to evaluate the lateral trunk deviation was reported once (MacPhail et al., 1998).

Functional measurement instruments

Besides technological instruments, several articles reported functional measurement
instruments. The Sitting Assessment Scale (SAS) (Herrero et al., 2012; Matusiak-Wieczorek et
al., 2020; Matusiak-Wieczorek et al., 2016), Segmental Assessment of Trunk Control (SATCo)
(Temcharoensuk et al., 2015), and the sitting dimension of the Gross Motor Function
Measurement 66 and Gross Motor Function Measurement 88 (GMFM-66/GMFM-88)
(Chinniah et al., 2020; Herrero et al., 2012; Temcharoensuk et al., 2015) were used to evaluate
the sitting balance of the children. In some assessments the child took place on a bench
(SATCo) or a mat (GMFM-66 and GMFM-88) which is an unsupported starting position that
requires a large amount of trunk control. When assessing sitting balance with the SAS, the
child is positioned on a chair, allowing the child to support against the back of the seat. Besides
the starting positions, different items evaluating sitting balance were mapped. All measuring
instruments contain items that address static and active sitting balance but only one
instrument evaluates the reactive sitting balance. Furthermore, all instruments measure head
control, both static and active. Only one measurement tool, the GMFM, assesses the ability to
make transfers, such as moving from prone to sit, supine to sit and from stance to sit. The
Sitting Assessment Scale is the only instrument that uses video-analysis to score test items.
Because none of these functional instruments are specifically designed for measuring the
effect of hippotherapy, no assessment took place on the back of the horse. A detailed

overview of the instruments is shown in Table 5.
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Table 5
Details of functional measuring instruments

Functional measuring instruments

Items SATCo SAS GMFM-66 GMFM-88
Sitting position Bench Chair Mat and bench  Mat and bench
Supported ok X X X
Unsupported X X X X

Trunk control (global) X X X X

Trunk control: static X X X X

Trunk control: active* X X X X

Trunk control: reactive X

Head control (global) X X X X

Head control: static X X X

Head control: active X

Transfers** X X

Supine to sit X X

Supine to prone X X

Stance to sit X X

Pivoting 90° X
Video-analysis X

Legend: * reaching, grasping, lifting; ** manual support can be applied

4.3.4 Outcome

Performance on technological measurement instruments

The COP movements in antero-posterior and medio-lateral direction decreased significantly
after hippotherapy and horse riding simulator-intervention (Borges et al., 2011; Kang et al.,
2012; Moraes et al., 2016). Significant differences were found between intervention and
control group for COP movement in both directions (Borges et al., 2011). Velocity of
displacement was used in two articles to assess sitting balance and showed improvement in
both hippotherapy intervention group and conventional physical therapy control group (Kang
et al., 2012; Moraes et al., 2016). No differences were found in the pre- and postscores of COP
velocity in the control group that did not receive an intervention (Kang et al.,
2012). Movement Analysis with marker tracking showed a significant greater lateral trunk
deviation for riders with CP in comparison to healthy controls (MacPhail et al., 1998). Table 6
provides an overview of technological measurement instruments and their performance on

them.
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Table 6

Technological outcome measures

Intervention Controls Between-groups
Horse riding Horse riding simulator
Outcome Author Outcome variable Mean P-value Mean P-value Mean P-value
measure
Posturography Borges COP movement (AP-ML) COPap and 0.0110 COPap and 0.1510 COPap: IG > CG
etal. coPml coPml: P (p<0.0001)
(2011) COPmI: IG > CG
(p<0.0069)
Kangetal. COP movement COPml and 0.05 CG1 COPmovement
(2012) (ml- total) COPtot: P coPml: p <0.05 and COPvel: IG >
Velocity of displacement COPtot = *k CG (p < 0.05)
(ml-total) VelCOPml and 0.05 VelCOPtot: 4 <0.05
VelCOPtot: CG2:
COP = *ok
Velocity =
Moraes et COP movement (AP-ML) COPml: 4 0.001
al. (2016) Velocity of displacement COPap: 4 0.006
VelCOP: 0.004
Movement MacPhail et Lateral trunk deviation = CG-group > CP-
Analysis- al. (1998) group for lateral
marker trunk deviation
tracking (<0.05)

Legend: AP: antero-posterior; ML: medio-lateral; **: no p-values reported; CG1: physical therapy; CG2: no intervention; NS: non-significant; /*: improved; =: no change; CP:

Cerebral Palsy
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Performance on functional measurement scales

One study using the SAS reported no differences after a horseback riding simulator
intervention. Two other studies using the SAS as an assessment tool reported significant
improvement after hippotherapy intervention in trunk control (Matusiak-Wieczorek et al.,
2020; Matusiak-Wieczorek et al., 2016) and in head position control (Matusiak-Wieczorek et
al., 2020). Total scores and subscores “static, active and reactive” on the SATCo also improved
significantly after hippotherapy intervention, whereas the horseback riding simulator only
significantly improved the active and reactive balance subscores but not the static balance
(Temcharoensuk et al., 2015). Three studies found significant improvements in sitting balance
assessed with the sitting dimension of the GMFM-66 and GMFM-88, using hippotherapy and
horseback riding simulator interventions (Chinniah et al., 2020; Herrero et al., 2012;
Temcharoensuk et al., 2015). Hippotherapy intervention was superior to conventional physical
therapy or no intervention, significant differences of sitting balance were found between
intervention and control groups (Chinniah et al., 2020; Matusiak-Wieczorek et al., 2016;
Temcharoensuk et al., 2015). Details of the performance on functional measurement scales

are shown in Table 7.
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Table 7

Functional outcome measurements

Intervention Controls Between-groups
Horse riding Horse riding simulator
Outcome measure  Author Change P-value Change P-value Change P-value
SATCo Temcharoensuk Static balance 4 0.038 Static balance = *k Static balance = *k Reactive balance: I1G > CG
et al. (2015) Active balance 0.026 Active balance 0.034  Active balance=  ** (p<0.004)
Reactive balance 4 0.006 Reactive balance 4 0.034  Reactive P 0.046
GMFM-66* Temcharoensuk Dimension B *x IG > HRS (p<0.001)
et al. (2015) IG > CG (p=0.0001)
Herrero et al. Dimension B 4 <0.05*
(2012)
GMFM-88* Chinniah et al. Dimension B 4 0.01 IG > CG-group (p<0.01)
(2020)
SAS Herrero et al. = el
(2012)
Matusiak- Trunk control P 0.018 Trunk control 4  <0.068 IG > CG-group (p<0.01)
Wieczorek et al.
(2016)
Matusiak- 1G1: Trunk control = ok
Wieczorek et al. Head position control 4  0.012
(2020) Trunk control P 0.005
1G2:
Trunk control 0.028
**

Head position control =

Legend: *: sitting dimension — B; **: no p-values reported; IG1: 2x/week intervention; 1G2: 1x/week intervention; > improved; = no change ; * :Effect size = 0.36; 95%

C1(0.01-0.7
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5. DISCUSSION

5.1 Reflection of the quality of included articles

Some methodological characteristics of the articles may influence the level of evidence of the
results obtained. The methodological quality of the majority of the studies was good,
indicating that possible risk of bias of the included articles was relatively low. Nevertheless,
none of the articles had an excellent score on the PEDro scale due to lack of blinding of both
participants and therapists, which can constitute possible response and detection bias. Lack

of concealed allocation, increases the risk of selection bias.

5.2 Reflection of findings related to research question

Maintaining a sitting position, required for the performance of many activities of daily living,
is often a challenge for children with CP. Hippotherapy intervention is indicated to improve
balance in children with CP, but its effects on sitting balance specifically are not well known to
date (Dominguez-Romero et al., 2019; Zadnikar & Kastrin, 2011). Therefore, this review aimed
to analyze different measurement scales used to evaluate sitting balance of children with CP
who underwent some kind of hippotherapy. Therefore, the main outcome of this review is
that sitting balance in individuals with CP can be assessed both with technological and

functional measurement instruments.

Technological measurement instruments can objectively detect small changes in parameters
of sitting balance of the individuals. However, the small changes take place on function level
of the ICF, while the goal in rehabilitation is improvement and independence in daily life
activities. Besides that, technological measurements are expensive and not adapted to
evaluate sitting balance on the back of a horse. It would be an added value if further studies
can design a technological measurement instrument that is user-friendly to evaluate sitting

balance on the back of a horse in a practical school setting.

On the other hand, there are already several existing functional measurement instruments to
evaluate sitting balance. Even if they are not specifically developed to measure the effects on
the back of a horse, they may be more adaptable than technological measurements.

Furthermore, functional measurement instruments assess changes in sitting balance at
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activity level, which is interesting for accomplishing the patients’ rehabilitation goals. In
addition, given that physical therapists are working in different settings, it is important that
the assessment can be performed easily and time efficiently. Although functional
measurement instruments are slightly subjective. Therefore, this may result in lower

interrater reliability compared to technological measurement instruments.

In summary, both technological and functional measurement instruments have their
advantages and disadvantages. Due to the feasibility of functional measurement instruments

in clinical settings, these instruments are preferred.

The Sitting Assessment Scale (SAS), Segmental Assessment of Trunk Control (SATCo), and
Gross Motor Function Scale (GMFM) are standardized tools that measure different aspects of
sitting balance. Starting positions vary between a supported and unsupported sitting position.
An unsupported sitting position during the assessment provides more information on trunk
control than a supported position. Additionally, different aspects of measuring sitting balance
were mapped. Measuring instruments that cover all the different aspects are the most
complete and helpful in clinical practice to get an overview of the child’s abilities. Both the
SATCo (Butler, Saavedra, Sofranac, Jarvis, & Woollacott, 2010) and the GMFM (Adair, Said,
Rodda, & Morris, 2012) are valid, reliable and responsive tools. Psychometric properties of the
SAS are not yet described in literature. Further research is needed to develop a standardized
and reliable measurement instrument that combines different aspects of sitting balance on

the back of a horse.

5.3 Strengths and limitations of the study

This is the first systematic literature search summarizing the different measurement
instruments used to evaluate sitting balance in children with CP and their effects after
hippotherapy intervention. When interpreting the results of this first study, some strengths

and limitations should be considered.

By the use of three complementary databases and hand search, a comprehensive literature
search was conducted. A total of nine articles were included and reviewed. Both the search
strategy and the methodological scoring were performed in a blinded manner, to decrease
the risk of detection bias.
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First of all, the characteristics of the included participants and interventions show differences
among studies. Most articles showed a similar age range and sex distribution, but differences
are seen in included types of CP (e.g.: spastic, diplegic, quadriplegic). These different types of
CP can result in different degrees of dysfunction. Therefore, findings should be interpreted
with caution. However, the studies discussed included individuals with all GMFCS levels (lI-lll-

IV-V), which promotes the generalization of the found results.

Another limitation is the heterogeneity of methodology among the included study articles.
The studies have a limited duration of intervention with a maximum duration of twelve weeks.
This is a relatively short follow-up to detect long term effects. The article of Chinniah et al.
(2020) reported more improvement of the sitting ability in twelve weeks than eight and four
weeks. Two articles had an intervention duration of one day, which may not be sufficient to
find long term improvements. However, such short-term intervention has the advantage of
providing information about the sensitivity of the measurement instrument on the
effectiveness of one hippotherapy session, which is of interest to clinicians (MacPhail et al.,
1998; Temcharoensuk et al., 2015). Other articles shows the sensitivity of the measurement
instruments on a long term of twelve weeks (Chinniah et al., 2020; Matusiak-Wieczorek et al.,

2020; Matusiak-Wieczorek et al., 2016; Moraes et al., 2016).

Finally, a wide range of interventions was investigated in the included studies. The greatest
conspicuity seen is that none of the articles used the term ‘hippotherapy’ for the exact same
kind of intervention. Therefore, a heterogeneity across the articles was present due to
randomly used terms to describe hippotherapy. In this systematic review, all terms were
included and consent to one term ‘hippotherapy’. Besides that, different types of
hippotherapy were seen across the articles. Some articles included hippotherapy (Kang et al.,
2012) or a horseback riding simulator (Chinniah et al., 2020) as an addition to the traditional
therapy. Other articles used hippotherapy or the horseback riding simulator as an intervention
on his own (MacPhail et al., 1998; Matusiak-Wieczorek et al., 2020; Matusiak-Wieczorek et al.,
2016; Moraes et al., 2016; Temcharoensuk et al., 2015). The included articles mostly differ in
intervention duration, session duration and frequency. Session duration is more similar across
the studies; therefore, this cannot explain the differences across the articles. However, the
differences among intervention duration and frequency can be a possible explanation for the

differences across the included articles.
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5.4 Recommendations for further studies

There are several recommendations for further studies in this area. First of all, it is
recommended to clarify specific definitions of the used interventions. At the moment, terms
to describe hippotherapy are used randomly through the articles with no exact definition or
specific content of the intervention. Secondly, it is recommended to conduct separate studies,
each including one specific type of CP. The distinction between these different types leads to
a homogeneous research population and results in better generalization. Another
recommendation is to design a technological measurement instrument that can be used in
settings out of a lab, and eventually even on the back of a horse. The incorporation of
technology needs to be further examined, this can be done by placing an accelerometer on
the individual, allowing investigations into the COP displacement in combination with
functional assessment. The combination of both a technological and functional measurement
instrument could be an incredible added value in the assessment of the effect of hippotherapy

on sitting balance.
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6.CONCLUSION

Measurement instruments that could be used to assess the effect of hippotherapy on sitting
balance in children with CP are limited. None of the instruments are specifically designed to
assess sitting balance on the back of a horse. This review shows that both hippotherapy and
horseback riding-simulator intervention have significant effects on improving sitting balance
in children with CP. The present study strengthens the evidence for using functional
measurement tools in clinical practice. Given the need to efficiently assess the effectiveness
of hippotherapy intervention in an outdoor, practical setting, further research to develop a
standardized, reliable, valid and responsive tool to evaluate sitting balance while seated on

the back of a horse is desirable and recommended.
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APPENDIX

Appendix Table 1
Excluded articles after full-text screening

Reason of Number excluded References
exclusion articles

Outcome n=43 Aegerter et al. (2020)
Angsupaisal et al. (2015)
Baillet et al. (2019)
Bronson, Brewerton, Ong, Palanca, and Sullivan (2010)
Champagne, Corriveau, and Dugas (2017)
de Araujo et al. (2013)
Hammer et al. (2005)
Herrero et al. (2010)
Homnick, Henning, Swain, and Homnick (2015)
Lee, Kim, and Na (2014)
Mi, Young, Yeon, Sik, and Yi (2019)
Moriello, Terpstra, and Earl (2020)
Mufioz-Lasa et al. (2011)
Park, Lee, Lee, and Lee (2013)
Pham et al. (2016)
Portela-Pino, Bouzo-Gonzalez, and Pino-Juste (2020)
Reubens and Silkwood-Sherer (2016)
T. Shurtleff and Engsberg (2012)
T. L. Shurtleff, Standeven, and Engsberg (2009)
D. Silkwood-Sherer and Warmbier (2007)
D. J. Silkwood-Sherer, Killian, Long, and Martin (2012)
Wehofer, Goodson, and Shurtleff (2013)
Ajzenman, Standeven, and Shurtleff (2013)
Aleknaviciute-Ablonske, Savenkoviene, Mockeviciene, and Miliuniene
(2015)
Alexander et al. (2015)
Araujo, Silva, Costa, Pereira, and Safons (2011)
Baek and Kim (2014)
Benda, McGibbon, and Grant (2003)
Borges de Araujo et al. (2019)
Burkland, Paasuke, and Eelmae (2005)
Clayton, Kaiser, de Pue, and Kaiser (2011)
de Araujo et al. (2019)
De Milander, Bradley, and Fourie (2016)
Debuse, Chandler, and Gibb (2005)
Debuse, Gibb, and Chandler (2009)
El-Meniawy and Thabet (2012)
Flores, Dagnese, and Copetti (2019)
H.S. Kim, Lee, and Lee (2014)
Kuczynski and Slonka (1999)
Lakomy-Gawryszewska et al. (2017)
Moraes, Copetti, Angelo, Chiavoloni, and de David (2020)
Sevenich and Fercher (2020)
Viruega, Gaillard, Carr, Greenwood, and Gaviria (2019)
Design n=16 Cha, Stanley, Shurtleff, and You (2016)
Champagne and Dugas (2010)
Dewar et al. (2015)
Dominguez-Romero et al. (2019)
Erdman and Pierce (2016)
Haehl, Giuliani, and Lewis (1999)
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Language

n=1

Hamill, Washington, and White (2007)

Hilliere, Collado-Mateo, Villafaina, Duque-Fonseca, and Parracga (2018)
Martin-Valero, Vega-Ballon, and Perez-Cabezas (2018)
Rigby and Grandjean (2016)

Zadnikar and Kastrin (2011)

Ferriero, Salgovic, and Solaro (2019)

Gomez-Regueira and Vifas-Diz (2016)

Ma, Wang, Li, and Wang (2020)

T. L. Shurtleff and Engsberg (2010)

Wood and Fields

Bednarikova, Janura, and Bizovska (2016)
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Appendix Table 2
Methodological screening PEDro scale — individual scores

PEDro scale items
1 2 3 4 5 6 7 8 9 10 11 Total Method
score ological

quality

Borges et Yes 1 0 1 0 0 1 1 1 1 1 7 Good
al. (2011)

Yes 1 0 1 0 0 1 1 1 1 1 7 Good
Chinniahet Yes 1 1 1 0 1 0 0 1 1 1 7 Good
al. (2020)

Yes 1 1 1 0 0 1 1 1 1 1 8 Good
Herreroet Yes 1 1 1 0 0 1 1 1 0 1 7 Good
al. (2012)

Yes 1 1 1 0 0 1 1 1 0 1 7 Good
Kangetal. Yes 1 1 1 1 0 0 1 1 1 1 8 Good
(2012)

Yes 1 0 1 0 0 1 1 1 1 1 7 Good
MacPhail Yes O 0 0 0 0 0 1 1 1 1 4 Fair
et al.
(1998)

Yes O 0 0 0 0 0 1 1 1 1 4 Fair
Matusiak- Yes O 0 1 0 0 0 1 1 1 0 5 Fair
Wieczorek
et al.
(2016)

Yes O 0 0 0 0 0 1 1 1 1 4 Fair
Matusiak- Yes 1 0 1 0 0 1 1 1 1 1 7 Good
Wieczorek
et al.
(2020)

Yes 1 0 1 0 0 1 1 1 1 1 7 Good
Temcharoe Yes 1 1 1 0 0 1 1 1 1 1 8 Good
nsuk et al.
(2015)

Yes 1 0 1 0 0 1 1 1 1 1 7 Good

Legend: 1 Eligibility criteria were specified; 2 Subjects were randomly allocated to groups (in a crossover
study, subjects were randomly allocated an order in which treatments were received; 3 Allocation was
concealed; 4 The groups were similar at baseline regarding the most important prognostic indicators; 5
There was blinding of all subjects; 6 There was blinding of all therapists who administered the therapy;
7 There was blinding of all assessors who measured at least one key outcome; 8 Measures of at least
one key outcome were obtained from more than 85% of the subjects initially allocated to groups; 9 All
subjects for whom outcome measures were available received the treatment of control condition as
allocated or, where this was not the case, data for at least one key outcome was analyzed by “intention
to treat”; 10 The results of between-group statistical comparisons are reported for at least one key
outcome; 11 The study provides both point measures and measures of variability for at least one key
outcome; Total score Total score of the PEDro scale (items 2-11); Methodological quality
Methodological quality of the study. “yes” yes, eligibility criteria were specified; “1” yes, the criterion is
fulfilled; “0” no, the criterion is not fulfilled.
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RESEARCH PROTOCOL

1.INTRODUCTION

Children with Cerebral Palsy (CP) experience body function impairments and activity
limitations. The loss of selective motor control and trunk control contributes to poor sitting
balance and makes sitting independently a major challenge for this population (Harbourne,
2010). Given that adequate sitting balance is necessary to safely manage activities of daily
living, an intervention that maintains or improves their functionality is needed. Hippotherapy
has proven to be effective in improving gross motor function, standing balance and gait in
children with CP (Zadnikar & Kastrin, 2011). In contrast, sitting balance is not often mentioned
as an outcome measure and far less is known about the effects of hippotherapy intervention
on sitting balance. Besides that, a recent review of literature found that existing functional
and technological measurement instruments can be used to assess the improvements on
sitting balance after intervention. However, no measurement instrument is developed yet to
specifically evaluate the effectiveness of hippotherapy on sitting balance on the back of the
horse and thus do not meet all the desired characteristics of a useful clinical tool. The long-
term goal is to develop a measurement instrument that covers all the different aspects of
sitting balance and can be used to assess the effect of hippotherapy intervention on children

with CP.

The aim of this study is to investigate the feasibility of different items assessing sitting balance

in children with CP after hippotherapy intervention in clinical practice.
2. AIM OF THE STUDY

2.1 Research question

What is the feasibility, reliability and responsiveness of different items of a new measurement
instrument used to evaluate sitting balance in children with Cerebral Palsy after hippotherapy

intervention?
2.2 Hypothesis
Some items of existing functional measurement instruments can be used to evaluate sitting

balance on the back of a horse in a valid and reliable manner.
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3. METHOD

3.1 Research design

A prospective, longitudinal study will be performed to establish feasibility, reliability and
responsiveness of a newly composed measurement instrument for assessing sitting balance
and trunk control while seated on the back of a horse. Participants will not be randomized in
different groups, but will be involved in a single intervention group. All the individuals will
receive hippotherapy and will be assessed. Different items of the measurement instrument
will be evaluated before and after each hippotherapy intervention. There will also be an

evaluation of the different items after twelve weeks.
3.2 Participants
3.2.1. Inclusion criteria

Individuals who meet the following inclusion criteria will be recruited: (1) Diagnosis of Cerebral
Palsy; (2) Age between two and 21 years old; (3) Received hippotherapy at least once before

start of the study: and (4) Able to communicate non-verbally or verbally in Dutch or English.
3.2.2. Exclusion criteria

Individuals will be excluded if they are not able to understand and follow short, simple

instructions.
3.2.3. Recruitment

Participants will be recruited from a school and care institution “Sint-Gerardus” in
Diepenbeek, Belgium. This institution provides hippotherapy to a heterogenous group of
children with a diversity of recurring care needs. We aim to included a group of 40 participants.
Specific sample size recommendations are not made. Thirty-five to forty participants per
intervention group would be preferable (Hertzog, 2008). If the individuals meet the inclusion

criteria, they or their parents will be asked to sign an informed consent.
3.3 Medical Ethics

Parents or participants have signed an ‘informed written consent’ before the individuals will
be included in the study. This research still needs to be submitted to the University of Hasselt
Medical Ethics Committee. Therefore, this study does not have a registration code yet. This
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research complies with the standards set by the Helsinki Convention (World Medical

Association, 2013).
3.4 Intervention

Participants will receive a hippotherapy session once a week for a period of twelve consecutive
weeks. Each session will have a duration of 30 minutes. The sessions are individualized
according to the abilities of each child. The sessions will be performed in an outdoor arena in
the school and care institution “Sint-Gerardus” in Diepenbeek, Belgium and will be conducted
by a qualified therapeutic team. The participants will be asked to maintain a proper sitting
position during a few laps around the arena. If necessary, the therapist will provide support
on the pelvis. Individuals with level V of the Gross Motor Function Classification System
(GMFCS) or children who need more facilitation of the trunk will receive hippotherapy in pairs

with a therapist.

The Hippotherapy Trunk Control (HippoTrunC) scale is composed of items of the Sitting
Assessment Scale (SAS), Segmental Assessment of Trunk Control (SATCo) and Gross Motor
Function Measure (GMFM). Items of both the SATCo (Butler, Saavedra, Sofranac, Jarvis, &
Woollacott, 2010) and the GMFM (Adair, Said, Rodda, & Morris, 2012) are valid, reliable and
responsive. Psychometric properties of the SAS are not yet described in literature. Table 1
provides an overview of the items that will be evaluated to assess sitting balance.

Table 1

HippoTrunC

Name: Scores

Date of birth:

Type CP and GMFCS level:
Video-analysis consent: yes/no

None (1) Poor (2) Fair (3) Good (4)

Head control: static
“Look in front of you while the horse
stands still’
1. Unable to hold head erect or
needs nek support
2. Holds head erect for < 10 sec
3. Holds head erect for < 60 sec
4. Hold head erect for > 60 sec
Head control: active
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“Look in front of you while the horse
moves” and “Look at (something left,
something right”

1. Unable to hold head erect or
need neck support when the
horse moves

2. Holds head erect when the
horse moves but displaces
with rotation

3. Holds head erect and able to
rotate to one side

4. Holds head erect and able to
rotate

Sitting balance: static
“Sit upright and look forward”
1. Lacks control of trunk, needs
back support of a person
2. Hold trunk erect but needs
back support (higher back of
the saddle)
3. Holds trunk erect without
support for < 30 sec
4. Holds trunk erect without
support for > 30 sec

Sitting balance: active (reaching)
“Try to touch the horses ear with one
arm”

1. Unable to reach forward or to
stretch arm towards the ear
without losing balance or
with manual support of the
trunk

2. Able to stretch arm towards
the ear with manual support
of the trunk

3. Able to stretch arm towards
ear without support

4. Able to reach forward in
controlled movement

Sitting balance: reactive
“Try to sit upright while the horse
moves”
(Physiotherapist walks the horse on
the hand and decides the
movements)

1. Lacks control of trunk, needs

back support of a person
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2. Holds trunk erect but needs
back support (higher back of
the saddle)

3. Holds trunk erect but can not
always anticipate

4. Holds trunk erect and
anticipates correctly

Overall observation

Total score

3.5 Outcome measurements
3.5.1. Primary outcome measurements
First, feasibility of the scale will be assessed. Next, the scale’s short- and long-term reliability

and responsiveness will be examined.

Reliability of the instrument refers to the degree in which the instrument produces consistent
results (Heale & Twycross, 2015). This includes the evaluation of test-retest and interrater
reliability. Test-retest reliability refers to the consistency of the collected data of the
individuals among two points of time without any intervention in between (Everitt & Skrondal,
2010). Interrater reliability refers to the consistency of the collected data of the individuals

among the two observers (McHugh, 2012).

Finally, the responsiveness of the instrument will be evaluated. This refers to the degree in
which an instrument can measure actual changes that are clinically relevant (Beurskens, Koke,
& de Vet, 2006). Therefore several measurements of sitting balance will be conducted before
and after a single intervention session. Secondly, measurements will be conducted at baseline

(before first intervention) and after twelve weeks of intervention.
3.5.2. Secondary outcome measures

No secondary outcome measures can be reported.

3.6 Data-analysis

Data collection will take place before and after each intervention (short-term effects), and

after twelve weeks of intervention (long term effects).

3.6.1 Reliability
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First, the test-retest reliability of HippoTrunC on short term without any intervention will be
evaluated. Therefore the individuals will be assessed before and after an interval of ten
minutes without intervention in between. Secondly, the test-retest reliability of the
measurement instrument will be evaluated over an interval of seven to 14 days, where no

intervention is received.

Before the statistical analysis can be conducted, assumptions will be evaluated. Based on the

assumptions, a statistical analysis of the results can be done.

Assumptions:
1. Residuals are normally distributed
1. A Shapiro-Wilk test will be used to evaluate the normality of the residues.
2. Variance of the residues are constant
1. A Brown-Forsythe test will be used to evaluate the constant variance of the
residues.
Due to study design, the data will not be independent, indicating repeated measures. This
results in a paired t-test used to evaluate the test-retest of the measurement instrument. JIMP
PRO 15.2 (SAS Institute Inc., Cary, NC, 1989-2019) will be the statistical program needed to

conduct the statistical analysis.

To assess the interrater reliability on item level, quadratic weighted kappa will be used. It
measures the agreement between two ratings. This metric varies from zero (random
agreement between raters) to one (complete agreement) (Vanbelle, 2016). To do the
statistical analysis, the program MedCalc for Windows, version 19.4 (MedCalc Software,

Ostend, Belgium) will be used. The weights w; are calculated as follows:

i2

R

Where i: number of raters; and k: number of categories/items.

This software calculates the weighted Kappa according to Cohen (1968). Standard error and
95% confidence interval are calculated according to Fleiss, Levin, and Paik (2003). The scores
of kappa can be interpreted as follows: <0.20: poor agreement; 0.21-0.40: fair; 0.41-0.60:
moderate agreement; 0.61-0.80: good; 0.81-1.00: very good agreement (Altman, 1991).
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To assess the interrater reliability on scale level, the intraclass correlation coefficient will be
calculated. To do the statistical analysis, the program SPSS Statistics (IBM SPSS Statistics for
Windows, Version 26.0) will be used. A two way mixed model is required because the two
raters are permanent. This metric varies from zero (no agreement) to one (complete

agreement), differences are attributable to inadequacies of the assessors (Hallgren, 2012).

To calculate the measuring error of both assessors, Bland-Altman plots with multiple
measurements per subject can be made (Bland & Altman, 1986, 1995, 1999, 2007). The
program MedCalc for Windows, version 19.4 (MedCalc Software, Ostend, Belgium) will be
used. Averages of the two raters are plotted against the differences between the two raters.
Confidence intervals can be displayed for the average difference between two raters (Zou,

2011).

3.6.2 Responsiveness

Finally we will assess the responsiveness of the instrument. Therefore, assumptions need to
be evaluated before conducting a statistical analysis. In case the assumptions are met, a paired
t-test will be used per individual, per item and for the scale in total. ]IMP PRO 15.2 (SAS

Institute Inc., Cary, NC, 1989-2019) will be the statistical program needed.

Several measurements need to be taken to evaluate the responsiveness of HippoTrunC. First,
measurements of the sitting balance will be conducted before and after a single intervention
session to check the responsiveness of the scale on short term. Secondly, to assess the
responsiveness on long term, measurements will be conducted at baseline (before first

intervention) and after twelve weeks of intervention.

An Anchor-based method will be used to establish the responsiveness of the measurement
instrument. An expert has to evaluate if there is a clinically relevant change of the scale after
intervention. If so, a number of points will be linked to the clinically relevant change

determined by the expert.
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4. TIME PLANNING

When the University of Hasselt Medical Ethics Committee approves this study, participants
can be recruited. Over a period of several months, intervention will be carried out. After
intervention is ended, data-analysis will be conducted and the results will be summarized in

an article. Details of the time planning are shown in Table 2.

Table 2
Time planning

s 0w Z O g m > =
c £ & § § 8§ 35 & F % 5 S
< ®@ T 7 < Q c g = = < I
NS ™ s @ o o c N VTN
S 4 3 8 3 3 2 o S5 © o
N = o [on < ] N Q
S 2 S = = S N RN g
= N N ) ~ N 8 N
S 7 R R ™
iy = =
Submit to the University of Hasselt  x X
Medical Ethics Committee
Recruitment X X
Intervention X X X X
Data-analysis X
Article X X

Legend: x: month in which it is performed
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ATTACHMENT 1: Contract Master’s Thesis part 1

113
www.uhasselt.be UHASSE l.T

Compus Hassalt | Mortelaranksan 42 | BE-3500 Hasseh
Campus Diepenbask | Agoralean geboww [ | BE-3590 Diepanbesk
T+ 3200011 2681 11 | E-mail: info@uhassel be

CONTRACT WETENSCHAPPELIJKE STAGE DEEL 1
Datum: 09/11/2020

Student(e)1: Aude Van Dessel
Student(e) 2: Kaat Hombroux

Promotor: Katrijn Klingels/ Evi Verbecque

COPIOIMIOEONT ...ttt ettt h et e e et e he £ e e m e ehe s £heemn e he e £h e e e e bt e ehe £ eame bt e ehs e en e cmb bt £ en et et

Situering masterproef:

Marmtonderdechvarlopend ardemaekeproteeb Ak e
Vormt onderdeel van opstartend onderzoeksproject, nl. Kinderen met CP

BRBEFETRR Ll

Nederlandstalige werktitel masterproef:
De ontwikkeling van een meetschaal voor het meten van het effect van hippotherapie bij kinderen met CP

Engelstalige werktitel masterproef (indien van toepassing)

Formatkeuze van format MP1
Centrale format (conform met masterproefrichtlijnen)

Alternatieve format (zie richtlijnen alternatieve format), nl.
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Compus Hosselt | Marelaresloan 42 | BE-J500 Hassal

Campus Dinpanbesk | Agoralaon gebouw [ | BE-15%0 Dispanbeek
T« 320001 26 81 11 | Email: info@uhomeh. be

HASSELT

UVitsluitend van toepassing indien CENTRAL FORMATKEUZE

Daelstelling

Niet akkoand NVT

Die studantie) formuleert {in sameanspraak mat de promodor] ean dusdelijke vraag in functia van
de baratuurstdie.

Dwid HVT aan indien di viaagsteling vwoor de ieratuursiud i volledg door de promobor wordt sangeselt en
formlesr een doelsteling voor de studen(e): ..

Da studani(a) voert ean Baratwrshedie vt conform de nchifipan MP deal 1.

Die studani(a) schiijft de fteratuursiudie vit in academische faal confarm med de richiignen MP
deal 1.

Die studani(a) farmulear, op grond van de gesealiseards lieratuwrshudia sen onderzoekswaag
voor hed eigenlijse watanschappelijke ondarzoek (MP 2).

Dust WT &N inden de sludentie) desineemt asn e=n lopend onderzoekspropct en de onderzoekswaag
al geformuleerd is en formubesr een doelsbelling woor de SBEAAE). ..ot

Die shudani(a) kiest een onderzoeksdesign en maakd ean krifsche keuza van da ta hanbaran
methadalogie an maleniakan.

Duid MVT aan indken de studentie) gebrull maakd van een uligewerkt onderzosksdes ign (lopand
onderzoskepriject) en fomuleer san doelsielling voor de SStent8] ...

De studant(a) schijft de methodologesectie van ziphaar onderzoak uit canform de richtiijnan
MP daed 1.

Duad WT aan inden de sludentie) gebrul maakl van een ufgewerkt onderzosksprotocol (lopend
onderzosksproject] en formulesr een doelstelling voor de studenl(e) ...

D studani(a) schiijft hat onderzoeksprotocol vit in academische aal condarm med de
richtiijnan MP1.

De studani(a) voert reeds in deza fasa (een deel van) de data acquisitie uit
Duid BVT a2 inden de dats-acquisitie soliooid wordbhwerd zonder inbreng van de studeni[e) en formuesr
een dosstelling voor de shudent(g). .

De shudani(a) voert reeds in deze fasa (een deel van) de data varwerking uil.
Dwid MVT &an inden de datswverwerking voltoold wordtwerd zonder inbreng van de student(s) en
formleer een doelseling voor de SIEERBE]. ..o oot

. Bikomenda afsprakan:

¥
¥

Datum & handtekening student{e)| Datum & handtekening promotor

Hopbrox K g ;T%_;

Il

.I
\ e Lt

Ak

Maak een kope van het ondertekende confract voor de student{e), de promofor en het studentensecretariaat.
De kopie voor het studantasecratariaat wordt ber atfantie van mavrouw Vicky Vanhilla (gebouw D) ingediend.
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Verklaring op Eer

Ondergetekende, student 2an de Universiteit Hasszlt [UHasselt]), faculteit Revalidatiewstenschappen
aanvaardt de volgende voorwaarden an bepzlingen van deze verklaring:

1.

[5)

[4,]

Ik ben ingeschreven als student azn de UHasselt in de opleiding Rewvalidatiswetenschappen,
waarbij ik de kans krijg em in het kader van mijn opleiding mee te werksn zan onderzoek van de
faculteit Revalidatiewetenschappen aan de UHasselt. Dit onderzoek wordt beleid door Katrijn
Klingens en Evi ¥ecthesgue en kadert binnen Masterproef deel 1. Ik zal in her kader van dit
onderzoek creaties, schetsen, ontwerpen, prototypes enfof onderzosksresultaten tor stand
brengen in het domein van Kinderen met CP [hierna: "De Onderzoeksresulkaten”).

. Bij de creatie van De Onderzoeksresultaten dos ik bercep op de achtergrendkennis, vertrounwelijke

informatie®, universitaire middelen en faciliteiten van UHasselt (hierna: de "Expertise”].

Ik zal de Expertise, met inbegrip van vertrouwelijke informatie, uitsluitend aanwenden voor het
uitvoeren van hogergencemd onderzosk binnen UHasselt, Ik zal hierbij steeds de tospasselijke
regelgeving, in het bijzonder de Algamene Vercrdening Gegevensbescharming (EU 2016-6793), in
acht nemen.

. Ik zal de Expertise (i} woor geen enksle andere doelstelling gebruiken, en (i) niet zonder

wvoorafgaande schriftelijke toestemming van UHasselt op directe of indirecte wijze publiek maken.

Aangezien ik in het kader van mijn onderzoek beroep doe op de Expertise van de UHasselt, draag
ik hierbij alle bestzande en toskomstige intellectuele  zigendomsrechten op  De
Onderzeeksresultaten over azn de UHasselt, Deze overdracht omwat alle vormen van intellectuele
sigendomsrechten, zoals onder meer - zonder daartoe beperkt te zijn - het auteursreche,
octrogirechs, merkenrecht, modellenrecht en knowhow, De owverdracht geschiedt in de messt
volledige omvang, voor de gehele wereld en voor de gehele beschermingsduur van de betrokken
rechten.

. In zoverre De Onderzosksresultaten auteursrechtelijk beschermd zijn, omwat bowvenstaande

overdracht onder meer de wolgende exploitatiewijzen, en dit steeds woor de hele
beschermingsduur, voor de gehele wereld en zonder wargoeding:

- het recht om e Onderzoeksresultaten vast te (laten) leagen door alle technizken en op zlle
dragers;

- het recht om De Onderzoeksresultaten geheel of gedeeltelijk te (laten] reproduceren,
openbaar te (laten} maken, uit t= [laten) gewven, te (laten] exploitersn =n te (laten)
werspreiden in eender welke vorm, in een onbeperkt zantzl exemplaren;

= wartrouwwslijke informatie betekent allz informati= en data door de UHasselt meegedesld 3an de student voor
de uitvoering van deze owereenkomst, inclusief slle persoonsgegevens in de zin van de Algemene Verordening
Gegevensbaescherming (EU 2015,/678), mat uitzondering wan de informzatie die {a3) reeds algemeen bekend is; (bB)
reeds in het bezit was van de student woor de mededeling ervan door de UHasselt; (o) de student verkregen heeft
wan een derde zonder enige geheimhoudingsplicht; {d) de student onafhankelijk hesft ontwikkeld zonder gebruik

te

maksn van de vertrowwelijke informatie van de UHasssht; (2] wettelijk of 3ls gevolg wan een rechterlijke

beslissing maet worden bekendgemazkt, op voorwaards dat de student de UHasselt hiervan schriftelijk en zo
znel mogelijk op de hoogte brengt.
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- het recht om De Onderzoeksresultaten te (laten) verspreiden en mee te (laten] delen aan
het publiek door alle technisken met inbegrip van de kabel, de satellier, het internet en zlle
varmen van computernetwerken;

- het recht De Onderzoeksresultaten geheel of gedeeltzlijk te (laten) bewerken of t= [laten)
vertalen en het (laten] reproduceren van die bewerkingen of vertalingen:

- het recht De Onderzosksresultaten te [laten) bewerken of (laten) wijzigen, onder meer door
het reproduceren van bepazlde elementen door zlle technieken en/of deor het wijzigen van
bepazlde parametars (zoals de kleuren en de afmetingen).

De overdracht wan rechten woor deze exploitatiewijzen hesft ook betrekking op toekomstige
onderzoeksresultaten tot stand gekomen tijdens het onderzoek azn UHasselt, evenesns voor de
hele beschermingsduur, veor de gehsls wersld en zonder vergoeding,

Ik behoud dzarbij steeds het recht op naamvermeslding zls [mede)auteur van de betreffende
Onderzoeksresultatan,

Ik zal zlle godeszoeksdata. idesén en uitvoeringen neerschrijven in esn "labogatony, notebock™ en

deze gegevens nist vrijgeven, tenzij met uitdrukkelijke toestemming van mijn UHasseltbegeleider

Katrijn Klingels eni Evi Verkssgue

. Mz de eindevaluatie van mijn onderzoek aan de UHasselr zal ik alle verkregen vertrouwelijke

informatie, materizalen, en kopieén daarvan, die mog in mijn bezit zouden zijn, aan UHasselt
terugbezorgan,

Gelezen voor akkoord en goedgekeurd,

Nazam: Kaat Hombrows

Adres: Dijkstraat 7, 3806 Velm

Geboortedztum en —plaats : 08/07/1938 ,Sint-Truiden 3500

Datum: 08/11/2020

Handtekening: L oremfir.oux
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Verklaring op Eer

Ondergetekende, student azn de Universiteit Hasselt {UHasselt), faculteit revalidatiewstenschappen
en kinesiterapie aanvaardt de volgende voorwaarden an bepalingen van deze verklaring:

i. Ik ben ingeschreven als student zam de UHasselt in de opleiding Rewvslidatiewstenschappen
waarbij ik de kans krijg om [verwijderen wat niet wan toepassing is: in het kader van mijn
opleiding GF—essracursedtaisr] mee te werken aan  onderzoek wan  de faculteit
revalidatiewetenschappen azn de UHassslt. Dit onderzoek wordt beleid door Katrijn Klingels en
Evi Werbecque en kadert binnen [verwijderen wat niet van toepassing is: het opleidingsonderdesl
Masterproef desl 1 SF-mipsancstelinginhesstatuurstudentaardarsaakarl: Tk zal in het kader
van dit onderzoek creaties, schetsen, ontwerpen, prototypes en/of onderzoeksresultaten tot stand
brengen in het domein van kinderen met CP [hierna: "De Onderzoeksresultaten™).

2. Bij de creatie van De Onderzoeksresultaten doe ik bercep op de achtergrondkennis, vertrouwelijke
informatie®, universitaire middelen en faciliteiten van UHasselt (hierna: de "Expertise").

3. Ik zal d= Expertise, met inbegrip van vertrouwelijke informatie, uitsluitend aanwenden woor het
uitvoeren van hogergenoemd onderzoek binnen UHasselt, Tk zal hierbij steeds de toepasselijke
regelgeving, in het bijzonder de Algamene Verordening Gegevensbescherming (EU 2016-57%), in
acht nemen.

4, Tk zal de Expertise (i} woor geen enkele anders doelstzlling gebruiken, en (i) niet zonder
voorafgaande schriftelijke toestemming van UHasselt op directs of indirecte wijze publiek maken.

5. Aangezien ik in hat kader van mijn onderzoek beroep doe op de Expeartise van de UHasszelt, draag
ik hierbij alle bestaande en toskomstige intellectuele  sigendomsrechten op De
Onderzosksresultaten over azn de UHasselt, Deze overdracht omvat alle vormen van intellectuele
sigendomsrechten, zoals onder mesr - zonder daartoe beperkt te zijn - het auteursreche,
octrooirechts, merkenrecht, modellenrecht en knowhow, De overdracht geschiedt in de meast
volledige omwvang, voor de gehele wereld en voor de gehele beschermingsduur van de betrokken
rachzen.

6. In zoverre De Onderzosksresultaten auteursrechtelijk beschermd zijn, omwvat bovenstaande
overdracht onder meer de wvolgende exploitatiowijzen, en dit steeds woor de hele
beschermingsduur, voor de gehele wereld en zonder vergoeding:

- het recht om De Onderzoeksresultaten vast te (laten) leggen door alle tachnizgken en op zlle
dragers:

= wertrouwelijke informatie betekent alle informatie en data door de UHasselt meegedesld aan de student voor
de vitvoering van deze owereenkomst, inclusief zlle persoonsgegevens in de zin van de algemene verordening
Gegevensbescherming (EU 2016,/578), met uitzondering van de informatie die (3) reeds algemeen bekend is; (b)
reeds in het bezit was van de student voor de mededeling ervan door de UHasselt; (o] de student verkregen heeft
van een derde zonder enige geheimhoudingsplicht; (4} de student onafhankelijk heeft ontwikkeld zonder gebruik
te maken van de vertrouwelijke informatiz van de UHasselt; (=] wettelijk of als gewolg van een rechterlijke
beslissing moet worden bekendgemazks, op voorwaarde dat de student de UHasselt hiervan schriftelijk en zo
snel maogelijk op de hoogte brengt.
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- het recht om De Onderzoeksresultaten geheel of gedesltelijk te (laten) reproduceren.
openbaar te (laten) maken, uvit te (laten) gewven, te (laten) exploiteren en te (laten)
verspreiden in eender welke vorm, in een onbeperkt zantzl exemplaren;

- het recht om De Onderzoeksresultaten te (laten) verspreiden en mee te (laten) delen aan
het publiek door alle technigken met inbegrip van de kabel, de satellier, het intermet en zlle
vormen van computernetwerken;

- het recht De Onderzoeksresultaten geheel of gedeeltzlijk te (laten) bewerken of t= (laten)
vertalen en het (laten) reproduceren van die bewerkingen of vertalingen;

- het recht De Onderzosksresultaten te (laten) bewearken of (laten) wijzigen, onder meer door
het reproduceren van bepazlde elementen door zlle technigksn en/of door het wijzigen van
bepazlde parameters (zoals de kleurzn &n de afmetingen).

D& overdracht van rechten woor deze exploitatiewijzen hesft ook betrekking op toskomstige
onderzoeksresultaten tot stand gekomen tijdens het onderzoek aan UHzsselk, evenesns voor de
hele baschermingsduur, voor d2 gehelz wereld en zender vergoeding.

Ik behoud dzarbij steeds het recht op nsamvermeslding zls (medelauteur van de betreffends
Onderzoeksresultatan,

Ik zal zlle onderzosksdata, ideeén en uitveeringen neerschrijven in e=n “laboratory notebock™ en
deze gegevens niet wrijgeven, tenzij met uitdrukkelijke toestemming van mijn UHasseltbegelaider
Katrijn Klingels en Evi Verbecgue.

Ma de eindevaluztie van mijn onderzoek aan de UHasselt zal ik alle verkregen vertrouwelijke
infermatie, materialen, en kopieén dzarvan, die nog in mijn bezit zouden zijn, aan UHasselt
terugbezorgan,

Gelezen voor akkoord en goedgekeurd,

Mazm: Aude Van Dessel

Adres: Herentalsedijk 192, 2440 Geel

Geboortedatum an —plaats 1 22/12/1999, te Herentals

Dstum: 3/11/2020

Handtekening: (’?‘.d.ﬂ.z_‘;"

56



ATTACHMENT 4: Progress form

[ d.3

UHASSELT

VOORTGANGSFORMULIER WETEMSCHAPPELIJKE STAGE DEEL 1

DATUM

INHOUD OVERLEG

HAMDTEKENINGEN

14122020

Eerste mesting masterprosf Hippotherapie.

Fromaotor:
Copromotor/begeleider:
Student(e):

Student(e):

D4/01/2021

Opstellen cnderzoeksvrasg, zoskst

rategie op punt stellen.

Fromaotor:
Copromotor/begeleider:
Student(e):

Student(e):

15/01,/2021

Uitwoeren zoekstrategie in verschillende databanksn.

Fromaotor:
Copromotor/begeleider:
Student(e):

Student(e):

01/03/2021

Fase 2 screening [full tekst)

Promator:
Copromotor/begeleider:
Student(e):

Student(e):

15042021

Op punt stellen scresning full tekst

Promator:
Copromotor/begeleider:
Student(e):

Ztudent(e):

22/04/2021

Bespreken methods + opstellzn de

zdline volgende week.

Promator:
Copromotor/begeleider:
Student(e):

Ztudent(e):

79/04,/2021

Bespreken resultatensectie + eerst
2anhalen.

= discussispunten

Promotor:
Copromotor/begeleider:
Student(e):

Ztudent(e):

17/05/2021

Bespreken discussis

Promotor:
Copromotor/begeleider:
Student(e):

Ztudent(e):

D4/05/2021

Miet-bindend advies: De promotor
zdvies om de masterproef WEL/MI

wverlzent hierbi] het
ET te verdedigen.

Promaotaor:
Copromotor/begelsider:
Student(e):

Student(e:
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ATTACHMENT 5: Self-evaluation form

BEOORDELING VAN DE WETEN SCHAFPELILIKE STAGE-DEEL 1

Wetenschappelijke stage deel 1 [Masterproef deel 1- MP1) wan de Master of Science in de
revalidatiewstenschappen en de kinesitherapie bestaat uit taee delen:

1)
2)

D literstuurstudie volgens een welomschreven methodiek.
Het ocpstellen van het onderzosksprotocol ter voorbersiding wan masterproef deel 2.

Omschrijving van de evaluatie:

1}

2}

80% wan het eindeiffer wordt door de promotor in samenspraak met de copromotor gegeven op
grond het product en wan het proces dat de student doorliep om de MP1 te realiseren, met name
het zelfstandig wvitvoeren wan de literstuurstudie en het zelfstandig opstellen wam hat
onderzoeksprotocol, alscok de kwaliteit wan academisch schrijwen.

20% van het eindcijffer wordt door de interne jury gegeven op grond van het ingeleverde product
an de mondelings presentatie waarin de student zijn'hasar proces toelicht.

In de becordeling dient onderscheid gemasakt te worden tussen studenten die, in samensprask met de
promator, een nizuw onderzoek uitwerkten en studenten die instapten in een lopend onderzoek of zich
baseren op voorgaande masterproeven of onderzoeksprojecten. Wan deze lastste worden bijkomends
inspanningen wenwacht zoals bv. het bijsturen van de eerder geformuleerde onderzoskswraag, de
kritische reflectie ower het onderzoeksdesign, het uitvoeren van een pilotexperiment

Beoordelingskader:

Becordelingskader: criteria op 20

18-20

Excellente modelmasterproef

1817

Zeer goede masterproef

14-15

Goede masterprosf

12-13

“foldoende masterproef

10-11

Zwakks masterproef

=40

Ornvoldoends masterproef die niet aan de minimumnonmen voldoet

ZELFEVALUATIERAPPORT

Onderstaand zelfevaluatierapport is een hulpmiddel om je wetenschappelijke stage -deel 1
zelfstandig te organiseren. Bepaal zelf je deadlines, evalueer en reflecteer over je werkwijze en
over de diepgang van je werk. Check de deadlines regelmatig. Toets ze eventueel af bij je
(cojpromotor. Succes!
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inschattingssouizn
ower de planning

rifigtizf en verantwnordeljknaid opnemen ten 3anzien van de redlisate ven de wetenschappelike siage Zoed Zoed Zoed
Erivson wetenschappelik denken Mg Goed Goed
D2 comtacizn met o2 promotor vooroansiden en efficisnt benutizn Matig Zeer goed Zeer goed
Dz richitfinen yan de welznsohanpelijke $ia02 Sutcnoom apwailpen 2n toepsssan Goed Goed Goed
D communicate mat de medesiudant helder en fransparant voeran Zeer goed Zeer goad Zeer goed
D2 communicate met de pramoborcopromodar helder an transparant yoeran Zoed Zeer goed Zeer goed

Andare verdiersten
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ATTACHMENT 6: Registration form jury Master’s thesis

>
UHASSELT

Inschrijvingsformulier verdediging masterproef academiejaar 2020-2021,
Registration form jury Master’s thesis academic year 2020-2021,

GEGEVENS STUDENT - INFORMATION STUDENT

Faculteit/School: Faculteit Revalidatiewetenschappen
Faculty/School: Rehabilitation Sciences

Stamnummer + naam: 1746759 Hombroux Kaat
Student number + name

Opleiding/Programme: 1 ma revalid. wet. & kine
INSTRUCTIES - INSTRUCTIONS
Neem onderstaande informatie grondig door.

Print dit document en vul het aan met DRUKLETTERS,

In trjden van van online onderwijs door COVID-19 verstuur je het document {5can of leesbare foto) ingevuld via
mail naar je promotor. Je promotor bezorgt het aan de juiste dienst voor verdere afhandeling.

Vul luik A 3an. Bezorg het formulier aan je promatoren voor de sanvullingen in luik B, Zorg dat het formulier
ondmelnmdengedateen:lWdtdoorjue!enjeptmnlnluikDmdiulhethbijdcymmdtens:
volgens de afspraken in jouw opleiding.

Zonder dit inschrijvingsformulier krijg je geen toegang tot upload/verdediging van je masterproef,

Please read the information below carefully.
Print this document and complete it by hand writing, using CAPITAL LETTERS.

In times of COVID-19 and during the online courses you send the document (scan or readable photo) by emall to your
supervisor. Your supervisor delivers the document to the appropriate department.

Fili out part A. Send the form to your supervisors for the additions in part B. Make sure that the form is signed and
daledbymmwaMmWswsmmmemnrwmewmﬁamdepamnmtmmwﬂhw
agreements In your study programme,

Without this registration form, you will not have access to the upload/defi of your r's thesis.

LUIK A - VERPLICHT - IN TE VULLEN DOOR DE STUDENT
PART A - MANDATORY - TO BE FILLED OUT BY THE STUDENT
5 EXPLORATION OF MEASUREMEM i KTRUMENTS Anh THE EPFES on SITTiNG

Titel van Masterproef/Title of Master's thesis: o o) ance  ARTER. HPPOTHERAPY INTERVENTION N CHILDRLY W TH CEREBRAL
PALSY

lom-km

O wijzigen - change to:
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IObehouom-keep I

10 wigzigen - change to:

In geval van samenwerking tussen studenten, naam van de medestudent(en)/In case of group work, name of
feflow student(s): AUDE vAN DECSEL

I.bdloudm-kw ]

IOwI}zioen-d'angeto: |

LUIK B - VERPLICHT - IN TE VULLEN DOOR DE PROMOTOR(EN)
PART B - MANDATORY - TO BE FILLED OUT BY THE SUPERVISOR(S)

Wisziging gegevens masterproef in luik A/Change inft ion M ‘s thesis in part A:

|0qoeaoekeurd-appmm |

0O goedgekeurd mits wijziging van - approved if modification of:

Soriptie/ Thesis:!

O openbaar (beschikbaar in de document server van de universiteit)- pubiic (availabie in document server
of university)

O vertrouwelijk (niet beschikbaar in de document server van de universiteit) - confidential (not available in
document server of university)

Juryverdediging/Jury Defense:

De promotor{en) geeft (geven) de student(en) het niet-bindend advies om de bovenvermelde masterproef in de
bovenvermelde periode/The supervisor(s) give(s) the student(s) the non-binding advice:

0 te verdedigen/to defend the aforementioned Master's thesis within the aforementioned period of time |
IOdeveMedigi\gisopu\bw/mmMc |
Lodeverdedigingisniet openbaar/not in public I

|om&mmigm/mmmumammmmsnrsmmmmwmw
time

LUIK C - OFTIONEEL - IN TE VULLEN DOOR STUDENT, alleen als hij fuik B wil overruien
PART C - OPTIONAL - TO BE FILLED OUT BY THE STUDENT, only If he wants to overrule part B

In tegenstetlin stugent de

by the supervisor(s),

e non-dinding advice put for

Q niet te vergedigen/not to defend the aforementioned Master's thesls within the aforementioned period of
ey v

time

lc- te verdedigen/to defend the aforementioned Master’s thesis within the aforementioned period of time I

UHvoortevs  2/06/2021
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Datum en handtekening student(en)
Date and signature student(s)

od/06/3028  Hombwux XK.
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>>
UHASSELT

Inschrijvingsformulier verdediging masterproef academiejaar 2020-2021,

Faculteit/School: Faculteit Revalidatiewetenschappen
Faally/School: Relobilitation Sciences

Stamresmmer + raam: 1746450 Van Dessel Aude
Saclent crnbor + e

Opleiding/Programme: 1 ma revalld. wet. & kine
INSTRUCTIES - INSTRUCTIONS

Neem onderstsande informatie grondig door.
Print dit document en vul het aan met DRUKLETTERS.

In tijden van van cnfine ondenwils door COVID-19 verstasr je het doasnent (scan of keesbare foto) ingevuld via
i naar je promctor. Je promotor berorgt het san de juiste dienst voor verdere affsandefiing.

Vil krik A aan, Bezorg het formufier 2an je promotoren voor de sanvullingen in luik B. Zorg dat het formulier
ondertekend en gedateerd wordt door jezell en je promotoren in kuik D en dien het in bij de juiste dienst
wolpens de afspraiken in jouw opiecing.

Zonder R inschrijwingsSormulier krijg j& geon toegang tot upload/ vordedigng van jc mastorproef.

Fiease read the information Delow carefully.
Print this document and complete it by hand writing, using CAPITAL LETTERS.

In times of COVID-19 and desing the onlise cowrses you send the docusment (scan or readable photo) by esmadl to your
cpeneor. Yoor supenvsor delvers the decement 82 the approprate department.

Fill out part A, Send the form to your supervisors for the additions in part B. Make sure that the form is signed and
dated by yourself and your supervisors in part D and submit it to the appropriste department in accordance with the
agrements i your studly programene.

Without this regetration form, you wilf not have o the uplcad/def of your master's thesis.

LUTK A - VERPLICHT - IN TE VULLEN DOOR DE

QAT g P T o

PART A - MANDATORY - TO BE FILLED OUT BY THE STUDENT

4! -~xo-"-.1 AAXg:‘.‘n;.‘é ...';.A.:‘ ' \ R f ] ‘adon RIS

e : . EVENT INSTRUMENTS And THE
Tite! van Masterprocs/ Ttie of Master’s thesis: £ ApLOAATION OF MEASU LETENT INSTRU
é‘rri‘m Or SITTING BALANCE AFTER HIPPOTHERNFY

'

T BVEATIION (N CHILOCEN) £
lowmdm-uep

wirigen - cinge oo

UMsooienS /062021
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O behouden - keep

t-lap-ta-!!ﬂt

In geval van samenwerking tussen studenten, naam van de medestudent(en)/ln case of group work, name of
feliow student(s): | AAT HOM BROVX

@ behoudien - keep

Pmm-dh-wem

Wijziging gegevens masterproef in luik A/Change information Master’s thesis in part A:

ILW'W

0 goodgekourd mits wijzigng van - approved ¥ modification of:

Soriptiey Thess:

O oportaar (beschikbear in de document server van de universiteit)- public (avasiabie 7 doqsnent sorver
of universty)

0 vortrosselizk (niet beschikbaar in de document server van de universiteit) - confidenttl (not avadable
doCament sevvey of omwersty)

Juryverdediging/ vy Defense:
De promotor{en) geeft (goven) de student(on) het niet-bindond advies om de bovenvermelide masteyproef in de
bovenvermedide periode/ The spervisos) give(s) the student(s) the nom-binding acvice:

'oumwummm-&mmmdm

locmsw-pu I

Ioem's-‘umam l

0 niet te verdedigen/not to defend the aforementioned Master's thesis within the aforementioned period of

(3

LOBN € - QUTLINELL TN T VAOLLER DO0R STUCENT, Siac, iy Bl et & il letstuber |
FILRED CHIT BN THE STUDERT, tvaly 3 Bis \winats 5 s oxgies frovet )

PART C « OFTIONN - TU B #3

W

= van de promotor{en) wenst de student de bovenvermelde

e 3 tOt het net ( .
-2 . ‘o i
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LUTK D - VERPLICHT - IN TH VULLEN DOOR DE STUDENT EN DE PROMOTOR(EN)
PART 0 - NANDATORY - FO S FILLED OUT BY THNE STUDENT AND THE SUPERVISOR(S)

Datrem on handotryyng studone{en) Dotum en = \
Date and signature student(s) . Dunte i sigrature supervisos)

OR fo6 | AoaA —%
N

ivooriess  2/0612024
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ATTACHEMENT 7: Reply — Positive advice

@ Evi VERBECQUE <evi.verbecque@uhasselt.be>
4/06/2021 12:59

Aan: Kaat Hombroux CC: Katrijne Severi; Katrijn KLINGELS; Aude Van Dessel

Beste Kaat en Aude,

*

Via deze weg geven we jullie toestemming om in eerste zit jullie masterproef deel 1 te verdedigen.

Met vriendelijke groeten,
Evi Verbecque, namens het begeleidend team

@ Katrijn KLINGELS <katrijn.klingels@uhasselt.be>
4/06/2021 13:42

Aan: Kaat Hombroux CC: Katrijne Severi; Evi VERBECQUE; Aude Van Dessel
Beste Kaat en Aude,
Ook mijn gunstige advies voor indiening en verdediging van jullie MP.

Met vriendelijke groeten,
Katrijn Klingels

Prof.dr. Katrijn Klingels
Tenure track professor

Pediatrische Revalidatie - Faculteit Revalidatiewetenschappen

Onderzoeksgroep REVAL
T +32(0)11 26 93 94

www.uhasselt.be

Universiteit Hasselt - Campus Diepenbeek
Agoralaan Gebouw A - B-3590 Diepenbeek
Kantoor BMO-A027

[»»JuHAssELT]
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