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Abstract. [Purpose] The aim of this study was to examine the effects of hippotherapy on elderly persons’ static 
balance and gait. [Subjects and Methods] Twenty-two elderly persons residing in the community were randomly 
divided into a hippotherapy group and a treadmill group and they conducted exercise for eight weeks. [Results] Step 
lengths increased significantly, and step time and sway path lengths significantly decreased in both groups. A com-
parison of sway path lengths after the intervention between the two groups revealed that the hippotherapy group 
showed larger decreases than the treadmill group. [Conclusion] The results of this study indicate that hippotherapy 
may improve the static balance and gait of elderly persons residing in the community.
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INTRODUCTION

Balance control is very important for independent activi-
ties. Muscle weakening in elderly persons, and the accom-
panying difficulties they have with daily activities reflect 
the progress of aging. Balance control ability is hampered 
by such muscle weakening or such functional restrictions 
and the risk of falls increases1, 2). Daily activities may be 
restricted due to the fear of falls resulting in functional loss, 
which may further increase the risk of falls. As a result, ac-
tivities gradually decrease, leading to a deterioration in the 
quality of life and mental well-being of elderly persons3). If 
elderly persons have a regular exercise regime, their gait, 
balance, and muscle strength will improve and their ability 
to perform exercise will increase, leading to the enhance-
ment of their functional abilities. Therefore, balance train-
ing can improve elderly persons’ stability and reduce the 
risk of falls4).

Hippotherapy has a long history as a treatment and re-
habilitation method and has recently come to the fore as a 
therapeutic technique for the improvement of balance con-
trol. During hippotherapy, the patient not only controls bal-
ance through active movements, but also promotes balance 
control is promoted as a response to the horse’s movements. 
The patient is mediated by the horse to control abnormal 
muscle tones and movement patterns, improve trunk bal-
ance control and gait, and enhance balance and sensory 

integration5). It is hypothesized that hippotherapy can en-
hance the balance and therefore the functions of elderly 
people and prevent falls. However, studies of hippotherapy 
for elderly persons are lacking. Therefore, this study exam-
ined the effects of hippotherapy on elderly persons’ static 
balance and gait.

SUBJECTS AND METHODS

This study was conducted with 30 elderly persons re-
siding in the community in Gyeonggi-do (Table 1). The 
selection criteria for the subjects were as follows: at least 
65 years old, no falls within the last year, and no disease 
that might have affected the hippotherapy. Those who had 
visual impairment, hearing damage, nervous system or ves-
tibular organ problems, or were unable to understand the 
nature of the experiment were excluded. All the subjects 
understood the purpose of this study and provided their 
written informed consent prior to their participation in the 
study in accordance with the ethical standards of the Dec-
laration of Helsinki.

The subjects were divided into a hippotherapy group of 
15 subjects and a treadmill group of 15 subjects, and train-
ing was carried out by both groups in 20-minute sessions, 
three times per week for 12 weeks. During the training eight 
subjects decided to pull out of the experiment. In every ses-
sion of hippotherapy, the horse walked around a 30 m diam-
eter circle 20 times to the right and 20 times to the left in the 
20 minutes. In each session, the treadmill training began at 
a minimum speed 0.1 of km/hour, and subjects progressed 
to their individual maximum speeds, which they main-
tained for 20 minutes. To measure subjects’ static balance 
ability before and after the intervention, each subject was 
instructed to stand on a BPM (software 5.3, SMS Health-
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care Inc., UK) while looking straight ahead with his or her 
eyes open for 30 seconds, and the sway path length was 
measured. To measure the subjects’ dynamic balance abil-
ity, their step lengths and step times were measured using 
an AP1105 (GaitRite CIR, USA). All measurement results 
are expressed as the mean± standard deviation.

SPSS for Windows (version 18.0) was used to analyze 
the data. The paired t-test was used to examine pre- and 
post-intervention differences, and the independent t-test 
was used to examine differences between the groups. The 
statistical significance level was chosen as α = 0.05.

RESULTS

After the intervention, step lengths increased significant-
ly (p < 0.05), and step time and sway path lengths decreased 
significantly (p < 0.05) in both groups. A comparison of 
sway path lengths after the intervention between the two 
groups revealed that the hippotherapy group showed larger 
decreases than the treadmill group (p < 0.05) (Table 2).

DISCUSSION

Falls are a cause of disability and the most important 
cause of injuries related to death among elderly persons. 
Elderly persons have poorer balance ability than young-
er adults and thus have a higher risk of falls6). They also 
have shorter step lengths and slower step speeds7). These 
slow steps cause instability and falls and thus step length 
decreases to compensate for the slow steps8). During gait, 
temporary instability occurs when the body is supported by 
one foot and balance recovery occurs on the stepping foot to 
restore the COG (center of gravity) to within the range of the 
BOS (base of support). Step length increases demonstrate 
that balance control ability has improved, and balance can 
be recovered from larger angles when instability increases 
as the COG moves during gait. Step-speed increases can be 
regarded as a sign of an increased response to control bal-
ance7). Therefore, increases in step length and step speed 
increase the ability to cope with the risk of falls when bal-
ance has been lost. Step length increased significantly and 
step time decreased significantly after eight weeks of inter-
vention in both the hippotherapy group and the treadmill 
group. Since decreases in step time mean increases in step 
speed, these results indicate that the risk of falls decreased 
in both groups.

Liston et al.6) found that when postural sway tests 
were conducted, the elderly persons tested showed lower 
risks of falls than those who did not undergo the tests and 

those who showed shorter sway path lengths showed lower 
risks of falls. Fujita et al.9) measured postural sway path 
length in relation to age, and reported that elderly persons 
showed longer sway path lengths than young adults. The 
sway path lengths were proportional to age, and age and 
effective postural control were inversely proportionate 
to each other. Tucker et al.10) said that those who experi-
enced many falls showed larger ranges of postural sway 
and slower, more inefficient balance responses than those 
who had no experience of falls; thus they had higher risks 
of falls. Thus, a large range of sway indicates ineffective 
postural control and a high risk of falls. In this study sway 
path lengths decreased significantly after eight weeks of 
intervention in both groups. Therefore, we conclude that 
both groups gained improvements in static balance, with 
the hippotherapy group showing larger effects. We believe 
that this difference is because hippotherapy is composed of 
more dynamic upward-downward, leftward-rightward, and 
forward-backward movements of the horse than treadmill 
exercises, which results in greater promotion of dynamic 
postural responses.

The limitations of this study include the fact that the 
number of subjects was small, thus the results cannot be 
extrapolated to all elderly persons. In addition, the length of 
time over which the balance and gait abilities of the elderly 
persons can be maintained after improvement through hip-
potherapy needs to be evaluated in follow-up tests.

The need for ways to prevent elderly persons’ falls and to 
improve their balance ability is growing as society is aging. 
Hippotherapy may be an effective method for improving el-
derly persons’ balance abilities and preventing falls.

REFERENCES

1) Duncan PW, Studenski S, Chandler J, et al.: Functional reach: predictive 
validity in a sample of elderly male veterans. J Gerontol, 1992, 47: M93–
M98. [Medline]  [CrossRef]

2) Aoyama M, Suzuki Y, Onishi J, et al.: Physical and functional factors in 
activities of daily living that predict falls in community-dwelling older 
women. Geriatr Gerontol Int, 2011, 11: 348–357. [Medline]  [CrossRef]

3) Hill K, Schwarz J: Assessment and management of falls in older people. 
Intern Med J, 2004, 34: 557–564. [Medline]  [CrossRef]

4) Jacobson BH, Thompson B, Wallace T, et al.: Independent static balance 
training contributes to increased stability and functional capacity in com-
munity-dwelling elderly people: a randomized controlled trial. Clin Reha-
bil, 2011, 25: 549–556. [Medline]  [CrossRef]

5) Debuse D, Chandler C, Gibb C: An exploration of German and British 
physiotherapists’ views on the effects of hippotherapy and their measure-

Table 2. Comparison of pre-test and post-test measurement 
values

Variable Group Pre Post
Step length 
(cm)

Hippotherapy 41.1±9.1 48.2±7.0a

Treadmill 46.8±5.2 55.0±8.9a

Step time 
(sec)

Hippotherapy 0.7±0.1 0.5±0.1a

Treadmill 0.7±0.1 0.6±0.1a

Sway length 
(mm)

Hippotherapy 236.1±36.3 182.6±31.8ab

Treadmill 235.5±31.2 210.6±25.5ab

a, significant difference between pre and post values; b, signifi-
cant difference between Hippotherapy and Treadmill at post-
test

Table 1. General characteristics of the subjects

Hippotherapy Treadmill
Gender (M/F) 5/6 7/4
Age (year) 70.3±3.4 68.5±3.2
Height (cm) 157.9±8.3 162.9±7.4
Weight (kg) 55.7±5.7 55.2±6.6

Mean±SD

http://www.ncbi.nlm.nih.gov/pubmed/1573190?dopt=Abstract
http://dx.doi.org/10.1093/geronj/47.3.M93
http://www.ncbi.nlm.nih.gov/pubmed/21265970?dopt=Abstract
http://dx.doi.org/10.1111/j.1447-0594.2010.00685.x
http://www.ncbi.nlm.nih.gov/pubmed/15482269?dopt=Abstract
http://dx.doi.org/10.1111/j.1445-5994.2004.00668.x
http://www.ncbi.nlm.nih.gov/pubmed/21402649?dopt=Abstract
http://dx.doi.org/10.1177/0269215510392390


27

ment. Physiother Theory Pract, 2005, 21: 219–242. [Medline]  [CrossRef]
6) Liston M, Pavlou M, Hopper A, et al.: The physiological profile assess-

ment: clinical validity of the postural sway measure and comparison of 
impairments by age. Eur Geriatr Med, 2012, 3: 5–8.  [CrossRef]

7) Hsiao-Wecksler ET, Robinovitch SN: The effect of step length on young 
and elderly women’s ability to recover balance. Clin Biomech (Bristol, 
Avon), 2007, 22: 574–580. [Medline]  [CrossRef]

8) Espy DD, Yang F, Bhatt T, et al.: Independent influence of gait speed and 
step length on stability and fall risk. Gait Posture, 2010, 32: 378–382. 

[Medline]  [CrossRef]
9) Fujita T, Nakamura S, Ohue M, et al.: Effect of age on body sway assessed 

by computerized posturography. J Bone Miner Metab, 2005, 23: 152–156. 
[Medline]  [CrossRef]

10) Tucker MG, Kavanagh JJ, Morrison S, et al.: What are the relations be-
tween voluntary postural sway measures and falls-history status in com-
munity-dwelling older adults? Arch Phys Med Rehabil, 2010, 91: 750–758. 
[Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/16396433?dopt=Abstract
http://dx.doi.org/10.1080/09593980500321143
http://dx.doi.org/10.1016/j.eurger.2011.11.010
http://www.ncbi.nlm.nih.gov/pubmed/17391819?dopt=Abstract
http://dx.doi.org/10.1016/j.clinbiomech.2007.01.013
http://www.ncbi.nlm.nih.gov/pubmed/20655750?dopt=Abstract
http://dx.doi.org/10.1016/j.gaitpost.2010.06.013
http://www.ncbi.nlm.nih.gov/pubmed/15750694?dopt=Abstract
http://dx.doi.org/10.1007/s00774-004-0554-7
http://www.ncbi.nlm.nih.gov/pubmed/20434613?dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2010.01.004

