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Objective  To investigate the effects of hippotherapy on psychosocial and emotional parameters in children with 
cerebral palsy (CP) and their caregivers.
Methods  Eight children with CP were recruited (three males and five females; mean age, 7.3 years; Gross Motor 
Function Classification System levels 1–3). Hippotherapy sessions were conducted for 30 minutes once weekly for 
10 consecutive weeks in an indoor riding arena. The Gross Motor Function Measure (GMFM), Pediatric Balance 
Scale (PBS), and the Korean version of the Modified Barthel Index were evaluated. All children were evaluated by 
the Children’s Depression Inventory, Trait Anxiety Inventory for Children, State Anxiety Inventory for Children, 
Rosenberg Self Esteem Scale, and the Korean-Satisfaction with Life Scale (K-SWLS). Their caregivers were 
evaluated with the Beck Depression Inventory, the Beck Anxiety Inventory, and the K-SWLS. We assessed children 
and their caregivers with the same parameters immediately after hippotherapy.
Results  Significant improvements on the GMFM, dimension E in the GMFM, and the PBS were observed after 
hippotherapy compared with the baseline assessment (p<0.05). However, no improvements were detected in the 
psychosocial or emotional parameters in children with CP or their caregivers. None of the participants showed 
any adverse effects or accidents during the 10 weeks hippotherapy program.
Conclusions  Hippotherapy was safe and effectively improved gross motor and balance domains in children with 
CP. However, no improvements were observed in psychosocial or emotional parameters.
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INTRODUCTION

Cerebral palsy (CP) is a neurological disease that occurs 
in 2–3/1,000 newborns [1] and causes movement and 
postural disorders due to non-progressive damage that 
occurs in the immature fetal or infant brain [2], leading to 
chronic neurological abnormalities and developmental 
disorders that require lifelong movement therapy [3]. An 
early diagnosis and various treatments, such as thera-
peutic exercise, braces, and surgical treatment, should be 
applied for comprehensive rehabilitation therapy [4]. 

Hippotherapy is a field of rehabilitation therapy to 
achieve physical, social, and psychological well-being 
through horse riding, which is a whole-body exercise. 
Subjects ride horses under the prescription of a profes-
sional faculty. Hippotherapy provides a new stimulus 
related to gait and helps balance and postural control 
in children with CP because the pelvic movements of a 
horse rider are similar to that of the pelvis during gait [5]. 
Hippotherapy is a good strategy to increase functioning 
in children with CP who need continued, varied, and re-
petitive treatment [6]. The physical effects and functional 
improvements after hippotherapy improve spatiotempo-
ral parameters, such as gait speed, rhythm, width, and 
bilateral symmetry [7], as well as improve gross motor 
function and balance parameters [8]. 

However, hippotherapy lacks a scientific basis regard-
ing psychosocial effects. McGibbon et al. [9] reported that 
hippotherapy applied twice weekly for 8 weeks in chil-
dren with CP increases social activities, enables hobbies, 
and reduces energy expenditure during walking. Casady 
et al. [10] reported that hippotherapy once weekly for 10 
weeks improves self-esteem and motivation for activi-
ties and that this fun increases participation by children 
with CP. However, their study was not based on objective 
results but on the study subject’s opinion that they were 
very interested in participating in more hippotherapy 
and the author’s view that hippotherapy motivates these 
children to actively participate in social activities [9,10]. 
Most caregivers of children with CP have psychological 
and emotional difficulties, such as inferiority and guilt, 
and experience limitations in time use and their home, 
conflicts with nondisabled children, and are isolated 
from neighbors [11]. 

Thus, in this study, we examined not only functional 
and balance improvements but also increases in motiva-

tion, confidence, concentration, and the sense of accom-
plishment in children with CP after hippotherapy. We 
also examined the psychological and emotional effects 
on the caregivers of the children participating in hippo-
therapy. 

MATERIALS AND METHODS

Subjects
Children who were able to sit with the little assistance 

or without any help, who had not experienced hippo-
therapy, and who were spastic hemiplegic, paraplegic, 
or triplegic patients with disabilities in gait among the 
children with CP who visited the rehabilitation medical 
center of Wonkwang University Hospital, were recruited. 
Those who could not control extreme head movements 
during hippotherapy, who could not maintain their head 
position against gravity with a helmet on, who had too 
much pain or limited joint range of motion to continue 
hippotherapy, uncorrectable alignment of the spine, 
pelvis, or lower limbs, or uncontrolled epilepsy, and who 
were vulnerable to fracture after a fall due to serious os-
teoporosis were excluded for safety. All patients under-
went a physical examination, a horse riding test, and a 
radiological examination.

Eight children (three males and five females) with CP 
were recruited. The mean age was 7.3±3.11 years. Four 
had spastic paraplegia, three had spastic hemiplegia, and 
one had spastic triplegia. All children were Gross Motor 
Function Classification System (GMFCS) levels 1–3 (Table 1).

The mean age of the caregivers was 34.62±6.12 years 
(range, 33–40 years), all of whom were the mothers and 
all but one were married. Three were college graduates, 
and four were high school graduates. Two of the care-
givers had jobs besides being a housewife. The mean 
amount of caregiving time per day was 18 hours, and 
none had a history of psychotropic drug use, such as an-
tidepressants. 

Methods
Hippotherapy
This study was approved by the Institutional Review 

Board of Wonkwang University Hospital ethics commit-
tee. Hippotherapy was explained to the caregivers of the 
children, and informed consent was provided prior to the 
study. Hippotherapy was performed on a rehabilitation 
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horse riding course affiliated with Jeonju Kijeon College. 
Seven well-domesticated horses were chosen, including 
two Welsh ponies, three Jeju horses, and two Halflingers. 
Six miniature ponies were also used for communication 
activities when the children were riding. 

The children wore protective helmets. A leader pulled 
the horse reins in front, and two side walkers prevented 
patients from falling by holding their legs and helped the 
movement of the patients on the horse.

Hippotherapy was done once weekly for 30 minutes for 
10 weeks. During each session, physical therapists coor-
dinated many of the movements to improve sensation-
related and cognition-related movement abilities. The 
movements were variously chosen according to the 
methods of Developmental Riding Therapy by Spink [12]. 

All children continued neurodevelopmental and occu-
pational therapy sessions once or twice weekly for about 
2 hours per session. Three of eight patients were taking 
medications for spasticity and maintained medications 
during hippotherapy. No chemodenervation was done 
for at least 3 months before hippotherapy. 

Functional evaluation of the therapeutic effect
The Gross Motor Function Measure (GMFM-88) was 

used to assess functional activity and gross motor func-
tion development. Among the five dimensions on the 
gross motor function evaluation, scores for (C) crawl-
ing and kneeling, (D) standing, (E) walking, running, 
and jumping were checked separately. Balance ability 
was evaluated with the Korean version of the Pediatric 
Balance Scale (PBS) [13], and the Korean version of the 
Modified Barthel Index (K-MBI) was used to assess ac-
tivities of daily living. All assessments were conducted by 

the same researcher before and after the 10 weeks hippo-
therapy. 

Psychosocial and emotional evaluation of the therapeu-
tic effect

One skilled clinical psychologist conducted evaluations 
before and after therapy. The subjects were able to com-
municate and understand the questionnaire questions or 
they were excluded from the study. 

The Children’s Depression Inventory (CDI-K) [14], Trait 
Anxiety Inventory for Children (TAIC) [15], State Anxiety 
Inventory for Children (SAIC) [15], Rosenberg Self-Es-
teem Scale (RSES) [16,17], and the Satisfaction with Life 
Scale (K-SWLS) [18] were used for the psychosocial and 
emotional evaluation of subjects. The psychosocial and 
emotional evaluation of the caregivers was performed us-
ing the Beck Depression Inventory (BDI) [19,20], the Beck 
Anxiety Inventory (BAI) [21,22], and the Korean version 
of the Satisfaction with Life Scale (K-SWLS) [18]. 

Statistical analysis
SPSS ver. 19.0 software (IBM, Armonk, NY, USA) was 

used for the analysis. The Kolmogorov-Smirnov test was 
used to test the normality of the data distribution and the 
paired sample t-test and Wilcoxon signed-rank test were 
used to compare the results before and after hippothera-
py. Statistical significance was set at p<0.05. 

RESULTS

Balance, function, and activities of daily living parameters
The balance parameter on the PBS was 34.87±17.29 be-

fore hippotherapy and increased by 4 points on average 
after therapy (38.12±15.79). The GMFM was 86.62±11.77 
before hippotherapy and increased by 2.4 points on av-
erage after therapy (89.00±11.64; p<0.05). Among the 
GMFM score, the dimension (E) of walking, running, 
and jumping was 54.49±32.73 before and increased to 
66.45±32.73 after therapy (p<0.05). However, although 
the K-MBI showed tendency to increase from 51.37±23.10 
to 59.75±16.33, the change was not significant (p=0.109) 
(Table 2).

Psychosocial and emotional parameters
The CDI-K score changed from 14.38±8.90 to 12.25±7.32, 

the TAIC score changed from 38.38±7.90 to 35.13±7.20, 

Table 1. General characteristics of participants

Sex Age (yr) Diagnosis GMFCS
Case 1 M 6 Spastic diplegia 3

Case 2 F 5 Spastic triplegia 3

Case 3 F 7 Spastic hemiplegia 1

Case 4 M 8 Spastic diplegia 2

Case 5 F 5 Spastic diplegia 2

Case 6 M 5 Spastic hemiplegia 2

Case 7 F 15 Spastic diplegia 3

Case 8 F 7 Spastic hemiplegia 1

GMFCS, Gross Motor Function Classification System.
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and the SAIC score changed from 33.75±6.54 to 33.13±4.64, 
suggesting that depression and anxiety tended to de-
crease but no significant differences were detected. The 
RSES score changed from 25.75±3.06 to 26.25±4.50 and 
the K-SWLS score changed from 16.63±8.63 to 16.63±6.00, 
indicating no significant improvements in self-esteem or 
quality of life parameters (Table 3). 

The BDI score for the caregivers changed from 
16.50±11.97 to 15.12±4.99, and the BAI score changed 
from 14.75±15.15 to 14.50±1.39, suggesting that depres-
sion and anxiety tended to decrease. The K-SWLS score 
changed from 15.37±6.63 to 15.62±5.55. All the psycho-
logical parameters of caregivers did not improve signifi-
cantly (p>0.05) (Table 4).

DISCUSSION

Previous studies on the effects of hippotherapy target-
ing children with CP mostly focused on trunk balance, 
gait, and balancing ability [23]. Shurtleff and Engsberg 
[24] reported that six patients showed improved neck and 
trunk balance after 12 weeks of hippotherapy, and Kwon 
et al. [8] reported that not only gross motor functions 
including gait but balance ability improved after 8 weeks 
of hippotherapy conducted twice weekly in a controlled 

clinical trial of 32 children with CP. In our study, PBS, 
which measures balance, improved by an average of 4 
points, and the GMFM score increased by an average of 
2.4 points, suggesting significant improvements after hip-
potherapy. This result was particularly dramatic in the 
dimension (E) of walking, running, and jumping. How-
ever, this was a pilot study without a comparison group 
and we only targeted a few patients, so the results are 
limited for demonstrating the effect of hippotherapy on 
improvements on the PBS and GMFM. However, Kwon et 
al. [8] showed a similar result in a controlled clinical trial 
in which the PBS increased 4.1 points, and the GMFM 
increased 1.7 points. Improvements in balance and gross 
motor function can be expected to some degree after 
once weekly hippotherapy for 10 weeks but additional 
study is required. 

The improvements in physical ability caused by hip-
potherapy are related to the sensory inputs from the soft 
and rhythmical movements of the horse that are con-
veyed to the rider [12]. Static and kinetic movements, 
changes in center of gravity, and rotational movements 

Table 2. Functional assessment before and after hippo-
theray

Pre Post p-value
PBS (0–56) 34.87±17.29 38.12±15.79 0.026*

GMFM 
  (0%–100%)

86.62±11.77 89.00±11.64 0.042*

      GMFM-C 
        (0%–100%)

94.91±6.31 96.41±6.63 0.102

      GMFM-D 
        (0%–100%)

79.12±21.21 82.33±21.21 0.102

      GMFM-E 
        (0%–100%)

59.49±32.73 66.45±32.73 0.008*

K-MBI (0–100) 51.37±23.10 59.75±16.33 0.109

Values are presented as mean±standard deviation.
PBS, Pediatric Balance Scale; GMFM, Gross Motor Func-
tion Measure; GMFM-C, GMFM dimension C Crawling 
& kneeling; GMFM-D, GMFM dimension D standing; 
GMFM-E, GMFM dimension E gait, running, & jumping; 
K-MBI, Korean version of Modified Barthel index.
*p<0.05, significant difference between the pre and post 
groups.

Table 3. Psychosocial assessments before and after hip-
potherapy, in children with cerebral palsy

Pre Post p-value
CDI-K (0–54) 14.38±8.90 12.25±7.32 0.324

TAIC (0–60) 38.38±7.90 35.13±7.20 0.203

SAIC (0–60) 33.75±6.54 33.13±4.64 0.771

RSES (0–40) 25.75±3.06 26.25±4.50 0.786

K-SWLS (0–35) 16.63±8.63 16.63±6.00 1.00

Values are presented as mean±standard deviation.
CDI-K, Children’s Depression Inventory – Korean form; 
TAIC, Trait Anxiety Inventory for Children; SAIC, State 
Anxiety Inventory for Children; RES, Rosenberg Self-Es-
teem Scale; K-SWLS, Korean version of Satisfaction with 
Life Scale.

Table 4. Psychosocial assessments before and after hip-
potherapy in caregivers

Pre Post p-value
BDI (0–63) 16.50±11.97 15.12±4.99 0.715

BAI (0–63) 14.75±15.15 14.50±10.39 0.922

K-SWLS (0–35) 15.37±6.63 15.62±5.55 0.884

Values are presented as mean±standard deviation.
BDI, Beck Depression Inventory; BAI, Beck Anxiety In-
ventory; K-SWLS, Korean version of Satisfaction with Life 
Scale.
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all occur between the trunk and pelvis of a rider when the 
horse walks slowly, which is a new stimulus for children 
with CP who have not experienced normal gait [3]. Fur-
thermore, the temperature of a horse is 1oC higher than 
that of humans, allowing the rider to relax [25]. Patients 
were expected to maintain upright posture only using the 
reins without handles between sessions 6 and 10 when 
the horse’s gait was increased, which contributed to im-
prove balance. The children learned the horse’s reactions 
during trotting by sitting and standing rapidly, which 
improved lower extremity muscle strength, perception of 
their body center, and balance ability. 

We found no significant improvement on the K-MBI, 
which assesses activities of daily living. A previous study 
of 29 children with CP who were assessed using the 
WeeFIM after 10 weeks of hippotherapy showed no sig-
nificant improvements [3]. In addition, no improvements 
on the K-MBI were observed in a study that applied hip-
potherapy targeting patients with a chronic brain disor-
der [26]. In contrast, activities of daily living improved 
after hippotherapy in patients with multiple sclerosis [27]. 
Improvement of independence in activities of daily living 
after hippotherapy may depend on age, diseases of the 
subjects, and hippotherapy duration. 

Until now, only improvements in gait and balance abil-
ity were confirmed after hippotherapy in children with 
CP but a scientific basis for other psychosocial effects is 
lacking. Snider et al. [28] and Sterba [29] pointed out the 
absence of participation field results on the International 
Classification of Functioning, Disability, and Health (ICF) 
among study results on the effects of hippotherapy. Since 
then, one case about self-esteem and participation after 
hippotherapy was reported. A 6-year-old patient with 
mild ataxic CP and GMFCS level 1 showed improved self-
esteem and participation measured by the Pictorial Scale 
of Perceived Competence and Social Acceptance for 
Young Children, as well as functional gross motor func-
tion after 8 weeks of twice weekly therapy [30].

We expected that hippotherapy would improve emo-
tional stability through interactions between the horse 
and children, the special experience in a natural environ-
ment, fun during therapy, and participation in a sports 
activity. However, we found no significant improvement 
on the psychological parameters. It may be that 10 weeks 
of once-weekly hippotherapy was insufficient compare 
to that in a prior study [30]. If we increased the frequency 

and duration of therapy, children would be expected to 
achieve physical improvements and fun activities. 

Parents of children with CP are in the center of chil-
dren’s lives and therapies [31]. Most parents of disabled 
children show depressive symptoms [32] and this is 
consistently shown in studies targeting children with CP 
[33,34]. In our study, the BDI score of the caregivers was 
16.50±11.97, which was consistent with a prior study [31]. 
Usually mothers of children with CP have high rates of 
depression and a low quality of life, so understanding 
the psychological and emotional state of mothers during 
rehabilitation therapy and improving their psychological 
and emotional status by improving quality of life and self-
esteem of the patients provides psychological support. 
However, we found no psychological or emotional im-
provements in mothers of children with CP. Future study 
targeting more children with CP with more intensive hip-
potherapy is required. 

This study had the following limitations. First, it only 
targeted children who underwent hippotherapy and did 
not compare children who did not participate in hippo-
therapy. Second, reliability was low because we only en-
rolled a few patients. Third, the same researcher who was 
not blinded conducted the functional evaluations before 
and after hippotherapy children, so we cannot exclude 
bias. 

In conclusion, this was a pilot study that compared 
motor function and psychosocial parameters of children 
with CP before and after hippotherapy. Hippotherapy 
showed a positive effect on gross motor function and 
improved balance but we could not verify improvement 
in psychosocial parameters, such as depression, anxiety, 
and quality of life, in children and their caregivers as a 
result of the therapy. 
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