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Children with Cerebral Palsy
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Purpose: The purpose of this study was to determine whether hippotherapy has an effect on the general
functional development of children with cerebral palsy. Methods: The study employed a repeated-measures
design with two pre-tests and two post-tests conducted 10 weeks apart using the Pediatric Evaluation of
Disability Inventory (PEDI) and the Gross Motor Function Measure (GMFM) as outcome measures. A conve-
nience sample of 10 children with cerebral palsy participated whose ages were 2.3 to 6.8 years at baseline
(mean � SD 4.1 � 1.7). Subjects received hippotherapy once weekly for 10 weeks between pre-test 2 and
post-test 1. Test scores on the GMFM and PEDI were compared before and after hippotherapy. Results:
One-way analysis of variance of group mean scores with repeated measures was significant (p � 0.05) for all
PEDI subscales and all GMFM dimensions except lying/rolling. Post hoc analyses with the Tukey test for honest
significant differences on the PEDI and GMFM total measures as well as GMFM crawling/kneeling and PEDI
social skills subtests were statistically significant between pre-test 2 and post-test 1. Conclusions: The results of
this study suggest that hippotherapy has a positive effect on the functional motor performance of children
with cerebral palsy. Hippotherapy appears to be a viable treatment strategy for therapists with experience and
training in this form of treatment and a means of improving functional outcomes in children with cerebral
palsy, although specific functional skills were not investigated. (Pediatr Phys Ther 2004;16:165–172) Key
words: cerebral palsy/rehabilitation, child, physical therapy techniques/methods, horses, treatment outcome

INTRODUCTION

Hippotherapy is a treatment strategy using the move-
ment of the horse.1 Hippotherapy has been used by thera-
pists in Europe since the 1960s for increasing strength,
balance, posture, and function. However, only since the
1970s have therapists in the United States been using hip-
potherapy integrated with traditional treatment strategies.2

Therapists who use hippotherapy are experiencing an in-
creased demand for their services in spite of limited clinical
research evidence.3 Empirical research that measures func-
tional outcomes is necessary to substantiate effectiveness
and the efficacy of hippotherapy as a treatment strategy.4,5

The development of modern-day horseback riding for
persons with disabilities was sparked by the 1952 Olympic
Grand Prix Dressage victory of Liz Hartel who claimed that
riding helped her recover from polio.6 In the 1960s, thera-
peutic riding centers emerged throughout Europe, Canada,
and the United States. Therapists in Germany, Switzerland,
and Austria popularized the term hippotherapy when they
began to use the horse as a treatment tool. In 1969, the
North American Riding for the Handicapped Association
(NARHA) was formed.2 In 1987, a group of 18 American
and Canadian therapists went to Germany to study classic
hippotherapy and developed a curriculum to train thera-
pists. In 1992, the American Hippotherapy Association
(AHA) was formed and became the first section of NARHA
to offer continuing education workshops and materials for
physical therapists (PTs), physical therapist assistants
(PTAs), occupational therapists (OTs), occupational ther-
apist assistants (OTAs), and speech-language pathologists
(SLPs). In 2004, AHA became an affiliate partner of
NARHA as AHA, Inc., with a mission concentrating on
continuing education, materials, and research.7

The recreational use of therapeutic horseback riding
has been shown to improve coordination,8 gross motor
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skills,9 midline postural control,10 head control,11 and co-
ordination.12 However, hippotherapy is distinctly different
from therapeutic horseback riding lessons that teach
equestrian skills and provide a recreational activity for per-
sons with special needs.12,13 The purpose of hippotherapy is
not to teach riding skills or to provide a recreational expe-
rience. PTs, PTAs, OTs, OTAs, and SLPs who have a working
knowledge of the movement of the horse and its influence on
a rider may use hippotherapy to address impairments, func-
tional limitations, and disabilities in children or adults with
neuromusculoskeletal dysfunction.2

Haehl et al14 demonstrated in two subjects that hippo-
therapy improved postural stability using a kinematic anal-
ysis of the rider’s trunk and the horse’s back in relationship
with each other. They also used the Pediatric Evaluation of
Disability Inventory (PEDI) to measure functional skill
change after 12 weeks of hippotherapy. There was no spe-
cific analysis of which skills were most influenced by hip-
potherapy. McGibbon et al15 attributed the mean increase
in walk/run/jump scores for five subjects on dimension E of
the Gross Motor Function Measure (GMFM) to eight
weeks of hippotherapy. As evidenced in these studies, the
goal of hippotherapy is not that a patient/client be able to
do something better while on the horse but that he or she is
able to move better when off the horse. Any motor skill or
active postural control achieved while on the horse has the
potential to influence functional tasks off of the horse. It is
hypothesized that the stretching, facilitation, mobilization,
spatial orientation, and tactile reactions that are required of
the child during hippotherapy will improve posture, bal-
ance, mobility, or function in daily living.2

The conceptual framework of hippotherapy may be
explained using dynamic systems theory along with theo-
ries of motor learning and sensory integration. Through
the repetitive, rhythmical movement of the horse in hippo-
therapy, a child experiences and begins to anticipate move-
ment with each step of the walking horse. The child learns
to produce compensatory movements that reduce the dis-
placement of his or her center of gravity and keep him- or
herself on the moving horse. Practice and experience are
believed to lead to the modification and reorganization of
the central nervous system.16 By affecting multiple systems
simultaneously such as the sensory, muscular, skeletal,
limbic, vestibular, and ocular systems, hippotherapy may
promote modification and reorganization of the central
nervous system and increase the likelihood that the learning
will be evidenced in movement patterns used in other envi-
ronments. Hippotherapy is postulated to influence disability
and function through the impairment level of the health con-
dition, positively alter activity limitation, and eliminate bar-
rier to participation in contextual situations.17

Patients are active participants in hippotherapy. They
are continually responding to a changing environment that
encourages adaptive behaviors or movement strategies to
maintain postural control on a dynamic surface.13 The de-
velopment of postural control is postulated to be the foun-
dation for normal gross motor activities,16 and the acquisi-
tion of motor skills is proposed to be dependent on the

development of postural control.18 If hippotherapy influences
postural control in functional patterns, it may also influence
the acquisition of motor skills in everyday functional tasks.

In addition to the automatic postural reactions neces-
sary for balance and control, active postural adjustments
occur just before voluntary movements such as reaching or
stepping. These postural adjustments are considered feed-
forward, anticipatory strategies.19 For example, muscle ac-
tivation of the trunk before reaching for a toy while sitting
is a form of feedforward, planned postural adjustment.
Successful feedforward postural control is proposed to be
dependent on practice and experience with the task and the
environment. Insufficient control is believed to create a
lack of stability on the base of support and abnormal pos-
tural adjustment when reacting to a weight shift indepen-
dent of the functional activity. One of the consequences of
cerebral palsy (CP) is the inability to maintain postural
control due to abnormal muscle activation and ineffective
movement strategies.18 In children with CP, the develop-
ment of automatic postural reactions of righting, equilib-
rium and protection may be delayed or never develop.20

The responses of those with CP to external disturbances or
perturbations are adversely affected. Subsequently, there is a
delay in or absence of development of anticipatory control.19

Therefore, goals of therapy for children with CP commonly
include improving the variety of movement patterns, devel-
oping more advanced motor skills, and improving postural
control and balance, both reactive and anticipatory.19,20

Typically, therapists use handling and verbal cues to
stimulate feedforward anticipatory control in a functional
task. Therapy balls are commonly used as a dynamic sur-
face to develop postural control in lying or sitting posi-
tions. Therapists move the ball and thus provide the direc-
tion, speed, and magnitude of postural displacement.19

Similarly, the horse can be used as a dynamic treatment
surface because a therapist can modify the direction, speed,
and magnitude of postural displacement of a client on a
walking horse. With its proposed effect on postural con-
trol, hippotherapy has the potential to be an effective treat-
ment intervention for children with CP with an expecta-
tion of carryover into functional activities.

PURPOSE

The purpose of this study was to measure the effect of
hippotherapy on children with CP using the PEDI and
GMFM as outcome measures. Subjects served as their own
controls in a repeated-measures, time-series design to sat-
isfy internal validity and to permit a trend analysis of the
development of functional skills.

METHODS

Subjects

A convenience sample of 11 children with CP partic-
ipated. The researcher contacted physicians and therapists
to recruit subjects. Subjects were required to have a pri-
mary diagnosis of CP and to never have had hippotherapy.
The subjects were between the ages of 2.3 and 6.8 years old

166 Casady and Nichols-Larsen Pediatric Physical Therapy



(mean � SD 4.1 � 1.7) at the start of the study (Table 1).
Parental consent was obtained. The study was approved by
the Institutional Review Board at The Ohio State Univer-
sity. Medical clearance to ride a horse and a referral for
physical therapy were obtained from the children’s primary
physicians.

Design

A time-series, quasiexperimental research design was
selected to show pretreatment, treatment, and posttreat-
ment trends in development. There were four test dates, ie,
pre-test 1, pre-test 2, post-test 1, and post-test 2. The time
interval between test dates was held constant at 10 weeks.
Hippotherapy treatment was provided once weekly for 10
weeks. The implementer of hippotherapy (the primary re-
searcher) was a physical therapist with 18 years of practice
experience, certified in hippotherapy, and a NARHA-reg-
istered therapeutic riding instructor. All subjects received
treatment. Parents were advised to continue therapies at
schools or clinics throughout the 30-week study. Any con-
current events that may have affected development such as
medical procedures or therapies were reported to the re-
searcher by the parent.

Instrumentation

The GMFM and PEDI were selected as outcome mea-
sures because they are quantitative measures responsive to
change in function across time. The GMFM is sensitive to
changes in gross motor performance irrespective of the
type of CP or the direction of change.21 The GMFM was
constructed specifically to determine whether treatment
approaches are effective for children with CP22,23 and has
been used by researchers as an outcome measure for treat-
ment interventions such as hyperbaric oxygen,24 selective
dorsal rhizotomy,25 treadmill training,26 Botox injections,27

conventional versus intensive physical therapy,22 and hip-
potherapy.15 The original 88-item GMFM was used in this
study.

The PEDI is a comprehensive clinical assessment tool
for the evaluation of functional performance of children six
months to 7.5 years old. The PEDI can be used to detect
significant change in function across repeated measures
earlier than the GMFM.28 The GMFM measures gross mo-

tor ability in a clinical testing situation, whereas the PEDI
identifies functional performance in the home and commu-
nity in three areas: functional skills, mobility, and social
function. The PEDI is administered by parental/caregiver
report through a structured interview.29

Testing Procedure

Parents brought their children to the test location on
each test date. Test location was in a preschool building.
The researcher administered the PEDI through a struc-
tured interview with the parent. Part I (Functional Skills)
of the PEDI has 197 items that were answered by the parent
and recorded by the researcher. All items were checked as
either capable � 1 or unable � 0. No items were left blank.

Subjects were videotaped on each test date while per-
forming the items on the GMFM appropriate to their cur-
rent skill level. A camcorder was set up on a tripod base in
the room on each test date. Subjects were encouraged to
attempt as many items as possible to obtain a score for each
GMFM dimension.

The GMFM videotapes were later watched and rated
by two scorers who had no contact with one another during
the study. One scorer was a PT with 26 years of pediatric
experience. The other scorer was an OT with 20 years of
pediatric experience. The PT received formal training in
the use of the GMFM before this study in 1996 and had
used the GMFM in practice. The OT was familiar with the
GMFM but had no formal training. The researcher used the
GMFM manual to train the OT scorer. The OT scorer re-
viewed the contents of the manual, discussed the scoring
procedure with the researcher, and practiced with three
nonparticipating subjects before the start of the study.

Interrater Reliability

Reliability was established between the two scorers
using videotapes of three children who did not participate
in this study performing the GMFM test items. Interrater
reliability has been reported as 0.77 and 0.88 using video-
taped assessments viewed by therapists with no previous
experience using the GMFM.30 The two scorers in this
study independently viewed the tapes and scored the per-
formances. The absolute agreement ranged from 79.4% to
96%. The average absolute agreement on the GMFM total
was 94.6%. With the exception of 79.4% agreement on the
standing dimension D, scorer agreement was very good
(�88%) (Table 2). Interrater reliability on the GMFM di-
mensions and total scores was excellent (ICC[3,1] �
0.990–0.999).

Pretreatment Phase

Eleven subjects were tested at baseline Pre-test 1
(PreT1). Parents were given the opportunity to ask ques-
tions about the study or hippotherapy and were presented
with a calendar illustrating the 30-week study, including
test dates and treatment phase. Videotape, photographs,
and literature were available to explain hippotherapy. Sev-
eral weeks before Pre-test 2 (PreT2), a letter was mailed to

TABLE 1
Subject Demographics Including Age at Start of the Study

Subject
Age
(yr) Gender Type of CP Ambulatory

1 2.25 F Spastic quadriparesis No
2 2.33 F Right hemiparesis Yes
3 2.58 F Spastic quadriparesis No
5 2.75 M Unspecified No
6 3.83 M Spastic diplegia No
7 4.00 F Unspecified No
8 4.33 M Left hemiparesis Yes
9 5.83 M Unspecified Yes

10 5.97 M Right hemiparesis Yes
11 6.83 M Athetoid No
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the parents allowing them to select a day/time for the sec-
ond pre-test. All 11 parents responded and were scheduled
for the second GMFM/PEDI measurement. However, sub-
ject 4 did not show up for the PreT2 appointment and was
therefore dropped from the study.

Treatment Phase

Hippotherapy once weekly for 10 consecutive weeks
was conducted in an enclosed 60 � 120-ft riding arena or
outdoors in a fenced 60 � 80-ft area. The horses were
owned by a NARHA therapeutic riding center that operated
at a family farm. The three horses were trained by volun-
teers or staff of the riding center. Individual hippotherapy
appointments were 45 minutes, but the actual amount of
time on the horse was typically 20 to 30 minutes. Each
subject wore a helmet and safety belt. Although there were
no a priori criteria set for attendance, overall attendance
was excellent, ie, 98 of 100 scheduled hippotherapy ses-
sions were conducted. Nine subjects attended all 10 of
their treatment sessions. One subject missed two sessions.

The researcher, a physical therapist with extensive
training and experience in hippotherapy, selected the ap-
propriate horse and tack for each subject. The selection
was not part of a protocol. The horse and equipment used
in each treatment session were documented in the treat-
ment note. The horses worked during sessions with a
trained, experienced horse handler walking behind the
horse holding two leather lines connected to a bit in the
horse’s mouth. This technique is called long lining or
ground driving. Occasionally, the horses worked by being
led from the front with the horse handler holding a cotton
lead rope clipped to the ring under the chin on a horse
halter. The PT and a volunteer side walker walked along
either side of the horse. The horse’s movement was modi-
fied during treatment sessions depending on the needs and
responses of the subject. The therapist directed the horse
handler to walk, halt, alter tempo, or change the pattern of
the horse’s movement. The subjects were positioned ac-
cording to their postural ability: forward facing, rear fac-
ing, side facing, modified side sitting, prone, or quadruped.
Periodic halts were standard for repositioning.

While the horse walked, subjects were encouraged to
maintain postural alignment with symmetry of head,
trunk, and lower extremities and to sit independently with
little or no assistance from the PT and side walker. At the
start of hippotherapy, subjects 1 and 3 were unable to
maintain a sitting position on a moving horse with the
typical assistance from the therapist and side walker. For a

few sessions, it was necessary for the therapist to ride in
tandem, seated on the horse behind these subjects, to facil-
itate postural control. Later, these subjects developed suf-
ficient postural control to maintain alignment on the dy-
namic surface with assistance provided by the therapist
and side walker from the ground. A U-shaped pillow placed
around the waist of subjects 1, 3 and 5 was occasionally
used during treatment sessions when they needed external
support to maintain postural alignment or midline orien-
tation in a sitting position.

Posttreatment Phase

Post-test 1 (PostT1) was conducted during the week
after the final hippotherapy session. Post-test 2 (PostT2)
was 10 weeks later. GMFM and PEDI assessments were
repeated during the post-tests. To examine confounding
variables, parents were asked to report the frequency of
physical therapy, occupational therapy, and/or speech
therapy received at school, home or clinic during the treat-
ment phase (Table 3). Concurrent events that may have
affected the outcome measure were recorded in Table 4.

Data Analysis

Subtest and total PEDI Functional Skills Part I and
GMFM percent scores were entered into the software Sta-
tistical Package for the Social Sciences. Correlation of the
outcome measures was done as well as a one-way analysis
of variance with repeated measures (� � 0.05). To deter-
mine the effect of the treatment phase, a post hoc analysis
of multiple comparisons was done with the Tukey test for
honest significant difference (HSD).

RESULTS

The PEDI and GMFM were strongly and significantly
related to each other on each test date (r � 0.729–0.836).
Significant differences were found between the groups on a
repeated-measure analysis of variance for all the PEDI and
GMFM subscales except GMFM lying/rolling (Tables 5 and
6).

To examine the difference between the three time pe-
riods and particularly to determine whether the change
that occurred during hippotherapy was significant, a

TABLE 2
The Average Absolute Rater Agreement on GMFM Dimensions

and Total

A
Lying/
Rolling

B
Sitting

C
Crawling/
Kneeling

D
Standing

E
Walk/Run/

Jump
Total

GMFM

92.5% 96.0% 92.2% 79.4% 89.3% 94.6%

GMFM � Gross Motor Function Measure.

TABLE 3
Frequency of PT/OT/SLT During the Hippotherapy Treatment Phase

Subject Therapy During Treatment Phase

1 One PT treatment in 10 weeks
2 PT once weekly for 10 weeks
3 Four PT treatments in 10 weeks
5 PT once weekly for 10 weeks
6 OT/PT/SLP once weekly for 10 weeks
7 None
8 None
9 None

10 PT once weekly for 10 weeks
11 None

PT � physical therapy; OT � occupational therapy; SLP � speech-
language therapy.
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Tukey HSD value was calculated for the mean PEDI and
GMFM scores on the four test dates. If the mean score
change across a time period was greater than the Tukey
HSD, then statistical significance existed for that time pe-
riod. To accept the research hypothesis, a statistically sig-
nificant change in the mean score during the hippotherapy
treatment phase from PreT2 to PostT1 must exist with no
significant change during the pretreatment and posttreat-
ment phases (Table 7). Statistically significant change was
found in the mean of the PEDI total score, GMFM total
score, PEDI social score, and GMFM crawling/kneeling
scores.

The magnitude of individual subject GMFM total
percent score change varied between 1% and 10% during
hippotherapy. Seven of the 10 subjects had greater change in
the GMFM total percent score between PreT2 and PostT1 (Fig.
1). The mean change in GMFM total scores was 3.6% � 2.7%
between PreT1 and PreT2; 4.5% � 2.8% between PreT2 and
PostT1; and 3.4% � 1.9% from PostT1 to PostT2.

DISCUSSION

General Findings

The purpose of this study was to evaluate the effect of
hippotherapy on children with CP. The primary objective
was to determine whether hippotherapy had a positive ef-
fect on functional performance of young subjects with CP.
The results demonstrate a statistically significant treatment
effect after the hippotherapy treatment phase and no sta-
tistically significant change in function during the non-
treatment phase. The post hoc mean score analysis was
statistically significant for the PEDI social scores, PEDI
total scores, GMFM crawling/kneeling scores, and GMFM

total scores. Four other subscales (PEDI self-care, PEDI
mobility, GMFM sitting, and GMFM standing) missed the
mark of significance by a small margin in the analysis using
the Tukey procedure (Table 7). This finding may have been
due to the small sample size or may have been influenced by
commonality in gross motor goal areas among participants.

Lying/rolling was a goal area for four of 10 partici-
pants. Insufficient data were available for statistical signif-
icance (p � 0.05). Crawling/kneeling was an appropriate
skill area for nine of 10 participants. Crawling/kneeling
reached statistical significance. Crawling and kneeling may
have been practiced more frequently outside of hippotherapy.

The PEDI social function statistical significance dur-
ing hippotherapy may have been influenced by the oppor-
tunities to use or practice communication, listening, and
language skills.

There were many walk to halt to walk transitions per
session allowing subjects to use verbal “walk” or nonverbal
(hand pat on the horse) communication to ask the horse to
walk. Subject 9 learned to activate a switch on a prepro-
grammed communication device to command his horse to
move from halt to walk. Singing by side walkers and the
therapist in rhythm with the walking horse was a common
occurrence. Most of the children also listened and followed
simple commands such as moving from forward sitting
astride the horse to sitting sideways on the horse or select-
ing an activity by gesturing or speaking.

Three of four ambulatory subjects had more change in
the total GMFM score from PreT2 to PostT1 (Fig. 1). Four
of six nonambulatory subjects had more change in the total
GMFM score between PreT2 and PostT1. The magnitude of
improvement was greatest from PreT2 to PostT1 for seven
subjects. Subjects 2, 5, and 6 had less or no change between
PreT2 and PostT1. Subject 2 had the same amount of change
in the total GMFM score in both the pretreatment (base-
line) and the intervention phases. A concurrent event for
subject 2 was a new right ankle-foot orthosis (AFO) that
did not fit correctly, requiring her to walk with compensa-
tory patterns due to unsupported foot drop. Her parents
reported that she walked less and crawled more at home
when she did not have her AFO. Subject 6 was treated for
acute otitis media during hippotherapy, and his treatment
sessions were shortened when the movement experience
became excessively stimulating. Subject 5 had weak trunk

TABLE 4
Concurrent Events

Subject Concurrent Event

2 Failure to wear the newly issued right ankle-foot
orthosis

3 Started oral baclofen during the pretreatment phase
6 Bilateral otitis media during the treatment phase treated

with antibiotic
7 Hyperbaric oxygen treatment for one week during the

posttreatment phase
11 Hyperbaric oxygen treatment for one week during the

pretreatment phase and one week during the
posttreatment phase

TABLE 5
PEDI Part I Functional Skills Analysis of Variance

df SS MS F p

Self-care 1.222 296.300 242.430 13.03 0.003*
Mobility 1.675 170.600 101.939 10.67 0.002*
Social 1.415 228.675 161.591 15.82 0.001*
Total 1.454 2038.875 1402.011 22.37 0.000*

PEDI � Pediatric Evaluation of Disability Inventory.
Within-subjects effect.
* p � 0.05.

TABLE 6
Gross Motor Function Measure Analysis of Variance

df SS MS F p

Lying/rolling 1.26 368.500 291.780 3.47 0.082
Sitting 1.34 872.075 648.754 10.99 0.004*
Crawling/kneeling 1.75 1469.000 838.892 18.21 0.000*
Standing 1.36 631.475 465.114 12.05 0.003*
Walk/run/jump 1.07 641.475 601.408 6.69 0.027*
Total 1.26 846.675 670.900 32.62 0.000*

Within-subjects effect.
* p � 0.05.
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control in all upright positions requiring moderate assis-
tance from the side walker and therapist. Treatment ses-
sions were shortened when his active, anticipatory head on
trunk postural control weakened. The withdrawal of hip-
potherapy from PostT1 to PostT2 decreased the magnitude
of the GMFM total score change for eight of the 10 subjects.
Subjects 5 and 6 had a greater increase in GMFM total
scores between PostT1 and PostT2 than between PreT2 and
PostT1.

The variation in GMFM total percent score change
across time can be favorably compared with other studies
that used the GMFM as an outcome measure. There was
between 1.0% and 10.0% change in the total percent scores
(mean 4.5% � 2.8%) from PreT2 to PostT1 during the 10
weeks of hippotherapy in this study. Trahan and Malouin21

reported 4.2% to 6.2% total GMFM score change after in-
tensive physical therapy for eight months. Yang et al27 re-
ported 2.3% to 5.1% change after three months of Botox

injection treatments. Richards et al26 reported between
5.0% and 14% change after four months of treadmill train-
ing. Nordmark et al25 reported 2.0% to 17% change 12
months after selective posterior rhizotomy.

Limitations

The extraneous variable of other therapies was incon-
sistent. The treatment phase of hippotherapy occurred
during the summer months (June to August) when school
therapy services are typically less frequent. Four of the
subjects did not attend any therapy other than hippo-
therapy during summer. There was also no contact be-
tween the therapist providing hippotherapy and the pri-
mary therapists at schools or clinics for most of the
subjects. Hippotherapy treatment intervention might have
been more effective if there were coordination of services
between therapists.

The GMFM scorers were not blind to the order of test
date. They watched and scored a box of tapes from test
dates in chronological order. The scorers returned the box
of tapes to the researcher but retained the score sheets for
the individual subjects until the completion of the study.
Permitting the scorers to keep the score sheets potentially
biased the scorers because they reported that they did
check their scores occasionally on previous test dates.
However, after reviewing the score sheets and observing
that the scores went up or down depending on perfor-
mance of the test item, it appears that the scorers were not
noticeably biased by previous test scores. Scorers were un-
aware of when hippotherapy occurred in relation to the test
dates. There was no contact between scorers during the
study. Two of these limitations could have been eliminated by
blinding the scorers to the order of test date and collecting the
score sheets after the scorers watched and scored the tapes.

One PEDI score sheet per individual was used to
record change. Respondents had the opportunity to view
their responses to the PEDI items on the previous test date.
Although parents did score in the negative direction when
they believed their child had regressed on that skill or item,

TABLE 7
Results of the Tukey Test for Post Hoc Multiple Comparisons

Tukey HSD PreT1–PreT2 PreT2–PostT1 PostT1–PostT2

PEDI self-care 3.37 1.80 3.20 2.00
PEDI mobility 2.83 1.90 2.80 0.30
PEDI social 2.69 1.70 2.70* 1.80
PEDI total 6.75 5.40 8.70* 4.10
GMFM lying/rolling (p � 0.05) — — — —
GMFM sitting 3.76 2.85 3.20 1.15
GMFM crawling/kneeling 2.64 2.35 2.85* 1.55
GMFM standing 1.99 1.20 1.65 1.25
GMFM walk/run/jump 4.98 1.95 2.80 2.90
GMFM total 9.34 9.00 12.35* 8.25

PEDI � Pediatric Evaluation of Disability Index; GMFM � Gross Motor Function Measure; PreT1 � pre-test 1; PreT2 � pre-test 2; PostT1 � post-test 1;
PostT2 � post-test 2.

The Tukey honest significant difference (HSD) value in the first column indicates the magnitude required for significance. The actual mean score
change in the three time periods is listed in the following columns.

* Denotes a statistically significant difference in the mean score change.

Fig. 1. GMFM total score change for the ten subjects across the
three time periods before, during and after hippotherapy.
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they may have been biased by the use of the same score
sheet on each test date.

Hippotherapy is a treatment strategy with multiple
options for the treating therapist. From selection of horse,
equipment, movement patterns of the horse during treat-
ment, and positional changes of the client, the researcher
used her knowledge base and experience to choose the best
combination for each individual. With this individualized
approach to treatment, there is no protocol that would
allow replication of this study.

Clinical Implications

Hippotherapy may create nonspecific functional
change in a relatively short period of time. Haehl et al14 and
McGibbon et al15 recorded functional change after eight
and 10 weeks of hippotherapy. In this study, functional
change was recorded after 10 weeks of hippotherapy.

Hippotherapy is functionally relevant for children
with CP. The movement of the horse can be used to phys-
ically challenge patients in a way that is similar to, and at
the same time different from, other clinical tools. The sur-
face of the horse is moving repetitively in three planes of
movement. During hippotherapy, children learn to make
postural adjustments that reduce the amount of sway cre-
ated by the moving horse and maintain their position or
midline orientation.14 Postural control is an impairment
common to children with CP. Dysfunctional motor recruit-
ment and impaired coactivation affect the quality of pos-
tural adjustments in children with CP.31 Postural adjust-
ments made by children in hippotherapy occur as a
response to unexpected external perturbations as well as to
expected self-generated movement. Anticipatory postural
adjustments mediated by feedforward and feedback motor
control processes generated by the central nervous system
are used to counteract any expected perturbing force. Rep-
etition and practice make postural adjustment more appro-
priate and efficient.32 The three-dimensional, rhythmic
movement of the horse at a steady walk is a repetitive
external perturbation that gives a rider approximately 100
impulses per minute to practice anticipatory postural con-
trol.33 When postural control improves, motor skills may
also improve.34,35

Hippotherapy has the potential to be a valuable treat-
ment strategy in light of recent recommendations that ther-
apists use strategies that enhance a child’s motivation. The
motivation of a child to be a willing participant in an activ-
ity will most likely improve the outcome of therapy.36

Riding a horse in hippotherapy is an excellent motivator.
Therapists have also been advised to provide young clients
with environmental conditions that encourage self-initi-
ated activity with natural restraints.37 In hippotherapy,
children are active participants engaged in a movement
activity that can be fun and therapeutic.

Research Implications

If treatment with the movement of the horse primarily
influences function by improving postural control and bal-
ance, then research that uses an impairment level outcome

measure for balance reactions or posture may determine
more precise effects of hippotherapy. A correlational study
that examines the relationship between postural control
changes, functional change, and hippotherapy would be
valuable. The specific areas of function affected most by
hippotherapy were difficult to determine in this study be-
cause of the age range, ability levels, and types of CP rep-
resented. Future studies should use more homogeneous
subject populations in terms of age and type of CP to de-
termine precise areas of function affected most by hippo-
therapy. The implementer of treatment in this study was a
physical therapist with certification in hippotherapy,
which denotes a high level of knowledge and experience.
Further study is needed with therapists or assistants who
have similar or less expertise. The treatment approach and
outcomes in occupational or speech therapy should also be
explored. This pilot study could be expanded to a multi-
center trial after establishing a treatment protocol to im-
prove control of the independent variable.

CONCLUSIONS

From the results of this study, the use of hippotherapy
could be a viable treatment strategy for a physical therapist
with special training, clinical experience, and expertise to
achieve functional outcomes for young children with CP,
although the specific functional areas that might improve
were not studied. Because treatment intervention for CP
typically focuses on maximizing potential through improv-
ing functional ability, hippotherapy has the potential to be
a valuable treatment intervention that maximizes function
through actively engaging children in a motivating setting.
The positive results of this study support the use of hippo-
therapy as a treatment strategy within the limitations
described.

ACKNOWLEDGMENTS

This study was completed in partial fulfillment of the
requirements for the Master of Science degree in Physical
Therapy at The Ohio State University and would not have
been possible without the expert guidance of Deborah S.
Nichols-Larsen, PhD, PT, Jane D. Case-Smith, EdD,
OTR/L, Linda Pax-Lowes, PhD, PT, PCS, Larry Sachs, PhD,
and Jill Clutter. The authors offer sincere thanks to the
volunteers and horses of the NARHA center for their sig-
nificant role in this project as well as the Logan County
Board of Mental Retardation and Developmental Disabili-
ties, Bellefontaine, Ohio.

REFERENCES

1. Cunningham B. The newly developed working definition for hippo-
therapy. AHA News. 2003;12:3.

2. American Hippotherapy Association. Introduction to Hippotherapy
Classic Principles Student Manual, revised. Denver: American Hippo-
therapy Association; 1996.

3. Heine B, Benjamin J. Introduction to hippotherapy. Adv Phys Ther
Phys Ther Assist. 2000;11:11–13.

4. Hugel C. Insurance company reviews hippotherapy. AHA News.
2000;9:9.

Pediatric Physical Therapy Hippotherapy for Children with CP 171



5. Aetna U.S. Healthcare. The Aetna U.S. Healthcare’s coverage pol-
icy bulletin page. Available at: http://www.aetna.com/cpb/data/
CPBA0151.html. Accessed March 6, 2002.

6. DePauw K. Horseback riding for individuals with disabilities: pro-
grams, philosophy, and research. Adapted Phys Activity Q. 1986;3:
217–226.

7. Cunningham B. AHA and the future. Hippotherapy. 2004;13:2.
8. Brock B. Effect of therapeutic horseback riding on physically disabled

adults. Ther Recreation J. 1988;22:34–43.
9. MacKinnon J, Noh S, Lariviere J, et al. A study of therapeutic effects of

horseback riding for children with cerebral palsy. Phys Occup Ther
Pediatr. 1995;15:17–34.

10. Bertoti D. Effect of therapeutic horseback riding on posture in chil-
dren with cerebral palsy. Phys Ther. 1988;68:1505–1511.

11. Wingate L. Feasibility of horseback riding as a therapeutic and integra-
tive program for handicapped children. Phys Ther. 1982;62:184–186.

12. Biery M, Kauffman N. The effects of therapeutic horseback riding on
balance. Adapted Phys Activity Q. 1989;6:221–229.

13. Copeland-Fitzpatrick J. Hippotherapy and therapeutic riding: an in-
ternational review. In: Proceedings of the Ninth International Therapeu-
tic Riding Congress 1997. Denver: NARHA; 1997.

14. Haehl V, Giuliani C, Lewis C. Influence of hippotherapy on the kine-
matics and functional performance of two children with cerebral
palsy. Pediatr Phys Ther. 1999;11:89–101.

15. McGibbon N, Andrade C, Widener G, et al. Effect of an equine-
movement therapy program on gait, energy expenditure and motor
function in children with spastic cerebral palsy: a pilot study. Dev Med
Child Neurol. 1998;40:754–762.

16. Shumway-Cook A, Woollacott M. Motor Control Theory and Practical
Applications. Baltimore: Williams & Wilkins; 1995.

17. World Health Organization. Towards a common language for func-
tioning, disability and health: ICF the International Classification of
Functioning, Disability and Health. Geneva, 2002. Available at:
http://www3.who.int/icf/beginners/bg.pdf. Accessed April 10, 2004.

18. Bobath K. A Neurophysiological Basis for the Treatment of Cerebral
Palsy. Philadelphia: Lippincott; 1980.

19. Nichols D. The development of postural control. In: Case-Smith J,
Allen A, Pratt P, eds. Occupational Therapy for Children. St. Louis:
Mosby; 1996:247–267.

20. Batshaw M, Perret Y. Children with Handicaps: A Medical Primer. Bal-
timore: Brooks; 1986.

21. Trahan J, Malouin F. Changes in the gross motor function measure in
children with different types of cerebral palsy: an eight month fol-
low-up study. Pediatr Phys Ther. 1999;11:12–17.

22. Russell D, Rosenbaum P, Cadman D, et al. The gross motor function
measure: a means to evaluate the effects of physical therapy. Dev Med
Child Neurol. 1989;31:341–351.

23. McLaughlin J, Bjornson K, Ashley S, et al. The role of selective dorsal
rhizotomy in cerebral palsy: critical evaluation of a prospective clin-
ical series. Dev Med Child Neurol. 1994;36:755–769.

24. Collet J, Vanasse M, Marois P, et al. Hyperbaric oxygen for children
with cerebral palsy: a randomized multicenter trial. Lancet. 2001;357:
582–586.

25. Nordmark E, Jarnlo G, Hagglund G. Comparison of the GMFM and
PEDI in assessing motor function in children undergoing selective
dorsal rhizotomy. Dev Med Child Neurol. 2000;42:245–252.

26. Richards C, Malouin F, Dumas F, et al. Early and intensive treadmill
locomotor training for young children with cerebral palsy: a feasibil-
ity study. Pediatr Phys Ther. 1997;9:158–165.

27. Yang T, Chan R, Chuang T, et al. Treatment of cerebral palsy with Botox:
evaluation with GMFM. J Formos Med Assoc. 1999;98:832–836.

28. Ketelaar M, Vermeer A, Helders P. Clin Rehabil. 1998;12:369–380.
29. Feldman A, Haley S, Coryell J. Concurrent and construct validity of

the Pediatric Evaluation of Disability Inventory. Phys Ther. 1990;70:
602–610.

30. Nordmark E, Haggland G, Jarnlo G. Reliability of the GMFM in CP.
Scand J Rehabil Med. 1997;29:25–28.

31. Brogren E, Hadders-Algra M, Forssberg H. Postural control in chil-
dren with spastic diplegia: muscle activity during perturbations in
sitting. Dev Med Child Neurol. 1996;38:379–388.

32. Bruin A, Latash M. The role of motor action in anticipatory postural
adjustments studied with self-induced and externally triggered per-
turbations. Exp Brain Res. 1995;106:291–300.

33. American Hippotherapy Association. Intermediate Hippotherapy:
Clinical Problem Solving Workshop Notes. Denver: American Hippo-
therapy Association; 2000.

34. Liao H, Jeng S, Lai J, et al. The relation between standing balance and
walking function in children with spastic diplegic cerebral palsy. Dev
Med Child Neurol. 1997;39:106–112.

35. Westcott S, Lowes L, Richardson P. Evaluation of postural stability in
children: current theories and assessment tools. Phys Ther. 1997;77:
629–645.

36. Bartlett D, Palisano F. Physical Therapists perceptions of factors influ-
encing the acquisition of motor abilities of children with cerebral palsy:
implications for clinical reasoning. Phys Ther. 2002;82:237–248.

37. Ketelaar M, Vermeer A, Hart H, et al. Effects of a functional therapy
program on motor abilities of children with cerebral palsy. Phys Ther.
2001;81:1538–1545.

172 Casady and Nichols-Larsen Pediatric Physical Therapy


